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Australian Communications and Media Authority
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0. [bookmark: _Toc6298710][bookmark: _Toc8983847][bookmark: _Toc8986371][bookmark: _Toc166667060]Purpose
[bookmark: _Hlk135390205]The purpose of this Radiocommunications Assignment and Licensing Instruction (RALI) is to provide advice on frequency assignment policy and coordination procedures for single and two frequency land mobile systems employing angle and digital modulation methods.
This RALI replaces RALI LM 8, dated 1 July 2020.
The information in this document reflects the Australian Communications and Media Authority’s statement of current policy in relation to frequency assignment requirements for the land mobile service in the VHF, 400 MHz and 800 MHz bands. In making decisions, the Australian Communications and Media Authority (ACMA) and accredited frequency assigners should take all relevant factors into account and decide each case on its merits. 
Issues relating to this document that appear to fall outside the enunciated policy should be referred to:
The Manager, Spectrum Planning Section
Australian Communications and Media Authority
PO Box 78 
Belconnen ACT 2616
or by email to: freqplan@acma.gov.au.
[bookmark: _Toc166667061]Scope
[bookmark: _Hlk135390582][bookmark: _Toc8983852][bookmark: _Toc8986376]This RALI currently applies to angle and digital modulated:
single and two frequency systems in the 400 MHz band[footnoteRef:2] and the VHF Mid and High bands[footnoteRef:3] using 6.25[footnoteRef:4], 12.5 and 25 kHz[footnoteRef:5] channelling; and [2:  	The 400 MHz band (403 to 520 MHz) is defined in RALI MS 22 [4].]  [3:  	These frequency bands are defined in RALI MS 42 “Frequency Plan for the VHF Bands (70-87.5 MHz and 148-174 MHz)”.]  [4:  	6.25 kHz channelling is applicable in the 400 MHz and VHF High bands.]  [5: 	When assigning 25 kHz systems in the 400 MHz band all transitional arrangements and limitation set out in RALI MS 22 [4] must be adhered to.] 

800 MHz trunked systems[footnoteRef:6] using 12.5 and 25 kHz channelling. [6:  	The frequency band for the 800 MHz trunked land mobile service is defined in RALI MS 40 “Frequency Plan for Services in the 800 MHz Band (803–890 MHz)”.] 




[bookmark: _Toc166667062][bookmark: _Hlk135395259]Service Description
[bookmark: _Toc8983855][bookmark: _Toc8986379]Radiocommunications systems operating in the land-mobile service (LMS) are typically used to communicate information between a controlling station and vehicular mobile or personal stations often for, but not limited to, the purposes of dispatch activities related to the performance of a business or other organisational activity.
In the case of two frequency systems, communication usually occurs between a remote control station (RCS) and mobile stations via a centrally located land station (often referred to as a ‘base’ station or repeater) which is located at a high site in order to serve the surrounding area. The base station receives transmissions on its ‘base receive’ frequency from the RCS or any mobile within the notional service area and subsequently repeats those transmissions on its ‘base transmit’ frequency for reception by any other mobile (or the RCS) within the notional service area.
In single frequency systems, the controlling station typically is the ‘base’ station and is at the centre of the notional service area, although in some cases the controlling station is linked (sometimes by land line) to a ‘base’ station at a high site. All communications occur on the one frequency.
Trunked land mobile systems (TLMS) are functionally similar to the two frequency non-trunked systems described above. However, in a trunked system, a group of channels at the base station site is time-shared between a large number of users so that the channels can be used more efficiently.
Low-power land mobile radio systems (LPMRS) are functionally similar to the systems described above but have a much smaller coverage area. They are located primarily in high‑density areas and have greater frequency re-use. LPMRS are typically used to service small areas and can also be used in crane assistance and ambulatory applications.
Enclosed and short-range digital land mobile systems utilise low powers and are intended for use within either an enclosed site (such as a stadium or building) or use digital radio technology to cover a very localised area.  They have greater frequency reuse than LPMRS due to their lower maximum EIRP, shielding provided by the enclosed environment they operate within or the additional interference protection provided by a digital system.  However, interference protection is not provided to the same base station sensitivity level as LMRS and LPMRS due to the variability of site shielding, local clutter impacts and antenna limitations.
From an interference management perspective, an LMS has the following characteristics:
it has a central fixed land station (generally referred to as a base station); in practice this is the controlling station in a single frequency system and the repeater in a two frequency system, and is commonly located at a high site;
the base station serves a number of mobile/personal mobile stations, distributed randomly throughout the service area;
in the case of a two frequency system, the controlling station (RCS) is treated as a ‘fixed mobile’ in the service area; and
communication occurs mostly between mobiles and the controlling station (via a repeater in a two frequency system) although, in some cases, direct mobile-to-mobile or personal mobile-to-personal mobile communication may occur.

[bookmark: _Toc166667063]Service Model
The purpose of the service model is to define a set of characteristics for the LMS that will result in a specified ‘target’ grade of service for land mobile systems. There are three service models defined; one for large coverage applications (LMRS), one for small coverage applications (LPMRS) and one for localised coverage applications (enclosed and short-range digital).
The target grade of service (TGS) is defined as a signal quality of 12 dB SINAD[footnoteRef:7] for voice systems or a bit error rate of 10-2 for data systems at the receiver output for a 5 dB ratio of wanted to unwanted signals at the receiver RF input terminal. The model defines values for a set of parameters (at the inter-system, intra‑system and equipment levels) that, when satisfied, will on average achieve the TGS for LMS receivers at 90% of locations within the notional service area of a land mobile system. The TGS is consider aspirational as LM 8 is based on a generic model and that whilst it references these performance parameters, due to simplification made to cater for the different technologies, availability parameters of 50% are used (in determining path loss in frequency distance constraints). [7: 	SINAD - the ratio of (signal + noise + distortion) to (noise + distortion).] 

Sections 5 and 6 of this RALI detail the frequency assignment policy and coordination procedures for land mobile systems which use, as their basis, the service model as described in this section.


4.1 [bookmark: _Toc8983858][bookmark: _Toc8986382][bookmark: _Toc166667064]LMRS Service Model Description
LMRS Service Model


[bookmark: _Hlk135391319]Key features of the service model are:
the radiated power is limited to an equivalent isotropically radiated power (EIRP) for all stations as follows;
83 watts (W) for base stations (e.g. 50 W into a 2.15 dBi dipole antenna);
41 W for mobile stations (e.g. 25 W into a 2.15 dBi /4 monopole antenna);
41 W for supplementary transmitters (e.g. 25 W into a 2.15 dBi /4 monopole antenna);
20 W for RCSs (e.g. 1 W into a 13 dBi yagi antenna);
8.3 W for personal mobile stations (e.g. 5 W into a 2.15 dBi /4 monopole antenna);
an assumed base station effective antenna height of 200 metres above surrounding terrain and a mobile antenna height of 1.5 metres above ground level[footnoteRef:8]; [8:  	Base station antenna height is height above ground, which may include building height and tower height if the antenna is mounted atop a building.] 

assumed receiver usable sensitivity levels (refer to Annex D, Table D4, of this RALI);
the use of a modified Longley-Rice model (base-to-base) and the modified Hata model (base-to-mobile) for propagation loss calculations associated with frequency-distance constraints (refer to Annex A of this RALI);
the use of free space loss plus 10 dB for intermodulation propagation loss calculations associated with cull distances for intermodulation checks;
a notional service area radius of 40 km;
a notional antenna for base station receivers, assumed to be a vertically polarised dipole array with a maximum antenna gain in any direction of 2 dBi at VHF and 6 dBi at UHF (Note that these figures include cable and combiner loss, but exclude cavity filter loss);
a co-channel re-use distance of 140 km between VHF single frequency base stations, 120 km between UHF single frequency base stations and 100 km between two-frequency base stations;
frequency coordination that is performed for base and supplementary stations only (specific levels of protection for mobiles and RCSs are intrinsic to the service model);
assumed maximum levels of spurious emissions, including broadband noise radiated from a transmitter;
an assumed receiver blocking performance of 90 dB above the receiver usable sensitivity levels specified in Annex D, Table D3, of this RALI;
an assumption that additional RF selectivity, equivalent to that achieved by two 6-inch cavity filters, is installed on base station receivers, to reduce their susceptibility to interference from site-based intermodulation products (refer to Annex D, Table D3, of this RALI)[footnoteRef:9]; [9:  	Cavity loss is assumed to be 2 dB] 

a limit on RCS transmitter output power to a maximum of 1 watt, which requires that a directional antenna be used to achieve the EIRP limit referred to above. The model presumes that the EIRP is limited to the minimum necessary to achieve a signal level 15 dB above the base station receiver’s minimum usable sensitivity level at its input terminal.  These limits minimise the potential for interference between the RCS and adjacent services;
specific requirements for RCSs to minimise their potential for causing intermodulation interference in areas having a relatively high concentration of transmitters and receivers.  The model presumes the following requirements for RCSs located in central business districts:
the height of an RCS antenna does not exceed 30 metres above ground level; and
a 20 dB in-line attenuator[footnoteRef:10] is fitted between the output of an RCS transmitter and its associated antenna; [10:  	The model allows for the use of other devices such as isolators or feed-forward amplifiers which give intermodulation performance equivalent to or better than that achieved by a 20 dB in-line attenuator.] 

the assumption that services are co-sited when they are located within 200 metres of each other;
the inclusion of co-channelled transmitters (supplementary transmitters) to improve the service reliability within, but not outside, the notional service area; and
the assumption that 800 MHz trunked equipment is approved to Federal Communications Commission (FCC) Rules Part 90.
Note that during an interference investigation, one of the factors the ACMA may take into account is whether equipment is being operated in accordance with these parameters.  Services that are not consistent with these models may not be afforded protection from interference from licenced radiocommunications and might be required to take interference remediation measures (for example adjust antenna height).  See Annex C for more details


4.2 [bookmark: _Toc166667065]LPMRS Service Model Description
LPMRS Service Model



Key features of the LPMRS service model are:
the radiated power is limited to an EIRP for all stations as follows;
8.3 W for base stations (e.g. 5 W into a 2.15 dBi dipole antenna);
8.3 W for mobile stations (e.g. 5 W into a 2.15 dBi /4 monopole antenna);
8.3 W for personal mobile stations (e.g. 5 W into a 2.15 dBi /4 monopole antenna);
[bookmark: _Hlk20402551]base station effective antenna height of 10 metres above surrounding terrain (includes any building height) and a mobile antenna height of 1.5 metres above ground level. Interference protection cannot be provided for systems deviating significantly from this effective height assumption;
assumed receiver usable sensitivity levels (refer to Annex D, Table D4, of this RALI);
the use of the modified Hata model for base-to-base and base-to-mobile propagation loss calculations associated with frequency-distance constraints (refer to Annex A of this RALI);
the use of free space loss plus 10 dB for intermodulation propagation loss calculations associated with cull distances for intermodulation checks;
a notional service area radius of 2 km;
a notional antenna for base station receivers, assumed to be a vertically polarised dipole array with a maximum antenna gain in any direction of 2 dBi at VHF or 6 dBi at UHF (Note that these figures include cable and combiner loss, but exclude cavity filter loss);
a co-channel re-use distance of 10 km between base stations;
frequency coordination that is performed for base stations only (specific levels of protection for mobiles and RCSs are intrinsic to the service model);
assumed maximum levels of spurious emissions, including broadband noise radiated from a transmitter;
an assumed receiver blocking performance of 90 dB above the receiver sensitivity levels specified in Annex D, Table D3, of this RALI;
an assumption that additional RF selectivity, equivalent to that achieved by two 6 inch cavity filters, is installed on base station receivers to reduce their susceptibility to interference from site-based intermodulation products;
the assumption that services are co-sited when they are located within 200 metres of each other; and
specific requirements for tower crane control applications using LPMRS.  The transmitter output power is assumed to be a maximum of 1 watt.  The crane antenna is assumed to have a maximum beam width of 80 degrees with down tilt.
Note that during an interference investigation, one of the factors the ACMA may take into account is whether equipment is being operated in accordance with these parameters.  Services that are not consistent with these models may not be afforded protection from interference from licenced radiocommunications and might be required to take interference remediation measures (for example adjust antenna height).  See Annex C for more details.

4.3 [bookmark: _Toc166667066]Enclosed and Short-range Digital Service Model Description
The enclosed and short-range digital low power models have characteristics that are common to both applications and characteristics that are unique to each model.
Common features of the enclosed and short-range digital low power model are:
the radiated power is limited to a maximum EIRP for all stations as follows;
1.7 W for base stations (e.g. 1 W into a 2.15 dBi dipole antenna)
1.7 W for personal mobile stations (e.g. 1 W into a 2.15 dBi /4 monopole antenna);
base station effective antenna height of 10 metres above surrounding terrain (includes any building height) and a mobile antenna height of 1.5 metres above ground level. Interference protection cannot be provided for systems deviating significantly from this effective height assumption;
intermodulation checks are not carried out;
frequency coordination is limited to co-channel base station minimum separation distances (specific levels of protection are not provided);
assumed maximum levels of spurious emissions, including broadband noise radiated from a transmitter;
an assumed receiver blocking performance of 90 dB above the receiver sensitivity levels specified in Annex D, Table D4, of this RALI; 
these services are not suitable for crane use due to their tight geographical frequency re-use; and
the assumption that services are co-sited when they are located within 200 metres of each other.


Enclosed specific features 
the base station antenna must be located indoors or within the roof line of an enclosure with walls all around and no higher than 10 m above ground level (eg. within a building, warehouse or fully enclosed stadium - roof optional) or leaky feeders at any height including above 10m (eg. High rise building);
assumed building penetration loss is 7 dB or more;
assumed interference threshold is -96 dBm; 
a notional service area radius of 0.2 km about the station coordinates;
a co-channel reuse distance of 0.5 km applies between base stations;
Analog systems should deploy Continuous Tone Controlled Signalling System (CTCSS), Digitally Coded Squelch Signalling (DCSS) or similar in-band signalling. 
The following special condition is to be applied to the licence:
LM06: This service is to be coordinated as an enclosed service.

Enclosed Service Model



Note that during an interference investigation, one of the factors the ACMA may take into account is whether equipment is being operated in accordance with these parameters.  Services that are not consistent with these parameters may not be afforded protection from interference from licenced radiocommunications and might be required to take interference remediation measures (for example adjust antenna height).  See Annex C for more details.

Short-range Digital specific features
Intend to support digital mobile radio systems such as ETSI TETRA, APCO P25, ETSI DMR or other similar digital standards;
a notional service area radius of 200 m about the station coordinates;
a co-channel reuse distance of 2 km applies between base stations;
assumed interference threshold is -112 dBm; 
The following special condition is to be applied to the licence:
LM05: This service is to be coordinated as a Short-range Digital service 

Short-range Digital Service Model


Note that during an interference investigation, one of the factors the ACMA may take into account is whether equipment is being operated in accordance with these parameters.  Services that are not consistent with these parameters may not be afforded protection from interference from licenced radiocommunications and might be required to take interference remediation measures (for example adjust antenna height).  See Annex C for more details.


4.4 [bookmark: _Toc166667067]Sited Ambulatory Service Model Description
Sited Ambulatory Service Model



Key features of the sited ambulatory service model are:
for enclosed and short-range digital systems, the radiated power is limited to an EIRP of 1.7 W for personal mobile stations (e.g. 1 W into a 2.15 dBi /4monopole antenna)
for a low power system the radiated power is limited to an EIRP of 8.3 W for personal mobile stations (e.g. 5 W into a 2.15 dBi /4 monopole antenna)
for a high power system the radiated power is limited to an EIRP of 41 Watts EIRP for mobile stations (e.g. 25 W into a 2.15 dBi /4 monopole antenna);
stations are assumed to be operating at or close to ground level: i.e. the effective antenna height is 1.5 metres above ground level (interference protection cannot be provided for systems deviating significantly from this effective height assumption);
assumed receiver usable sensitivity levels (refer to Annex D, Table D4, of this RALI);
intermodulation checks are not carried out;
a notional service area radius of 0.2 km centred on the notional service area centre for an enclosed and short-range digital system;
a notional service area radius of 2 km centred on the notional service area centre for a low power system;
a notional service area radius of 40 km centred on the notional service area centre for a high power system;
a co-channel re-use distance of 0.5 km between service areas for enclosed systems;
a co-channel re-use distance of 2 km between service areas for short-range digital systems;
a co-channel re-use distance of 10 km between service areas for low power systems;
a co-channel re-use distance of 120 or 140 km (for UHF and VHF respectively) between service areas for high power systems;
assumed maximum levels of spurious emissions, including broadband noise radiated from a transmitter;
an assumed receiver blocking performance of 90 dB above the receiver sensitivity levels specified in Annex D, Table D3, of this RALI;
Note that during an interference investigation, one of the factors the ACMA may take into account is whether equipment is being operated in accordance with these parameters.  Services that are not consistent with these models may not be afforded protection from interference from licenced radiocommunications and might be required to take interference remediation measures (for example adjust antenna height).  See Annex C for more details.

[bookmark: _Toc166667068]Frequency Assignment Policy
Frequency assignment must take into consideration both inter-service and intra-service requirements consistent with the application of good engineering practice. Consideration should be given also to the issue of spectrum denial at and around popular (prime) radiocommunications sites[footnoteRef:11]. [11:  	Spectrum Planning report 25/92 “Furthering Productivity of Prime Sites – Advice to Site Managers” contains useful information that is relevant to the issue of spectrum denial at and around popular radiocommunications sites.] 

Successful management of interference in the LMS requires that all stations operating in the service (mobile, base and RCS) comply with specific technical constraints.
Intra-service constraints form an essential element of the service model upon which frequency assignment requirements are based, and are detailed in the following paragraphs. The intra‑service frequency coordination procedure is also part of this policy framework and is outlined in section 6 of this RALI.
Inter-service coordination of land-mobile services with other radiocommunications services are addressed, in some cases, by specific RALIs. Annex E lists inter-service coordination requirements prepared by the ACMA. In other cases, ITU-R Recommendations may exist. However, because of the diversity and complexity of sharing situations which may arise, it is not possible to provide rigorous and explicit procedures covering all inter-service coordination requirements. In these cases, coordination should be performed in accordance with good engineering practice based on fundamental interference mitigation principles. 
For additional information on assigning services in harmonised government spectrum in the 400 MHz, please refer to Frequency assignment practice, Guideline No. 4 — assigning harmonised government spectrum (HGS) in the 400 MHz band.
[bookmark: _Toc166667069][bookmark: _Toc366898528][bookmark: _Toc366902048][bookmark: _Toc367202237][bookmark: _Toc367243022][bookmark: _Toc367246580][bookmark: _Toc368208886][bookmark: _Toc368217888][bookmark: _Toc381149452][bookmark: _Toc383510945][bookmark: _Toc383511142][bookmark: _Toc383831912][bookmark: _Toc383835193][bookmark: _Toc383841390][bookmark: _Toc383848555][bookmark: _Toc391440179][bookmark: _Toc391702483][bookmark: _Toc391708583][bookmark: _Toc392035999][bookmark: _Toc392047626][bookmark: _Toc392650409][bookmark: _Toc392651114][bookmark: _Toc392651341][bookmark: _Toc406226405][bookmark: _Toc412343245][bookmark: _Toc412432063][bookmark: _Toc412432621][bookmark: _Toc412432859][bookmark: _Toc412432929][bookmark: _Toc412433084][bookmark: _Toc412433221][bookmark: _Toc412433436][bookmark: _Toc412434124][bookmark: _Toc412453621][bookmark: _Toc412455575][bookmark: _Toc412455745][bookmark: _Toc412455771][bookmark: _Toc412456301][bookmark: _Toc412456361][bookmark: _Toc413664591][bookmark: _Toc415362642][bookmark: _Toc415362702][bookmark: _Toc415362762][bookmark: _Toc498493196][bookmark: _Toc29311930][bookmark: _Toc134012502][bookmark: _Hlk29311289][bookmark: _Toc354542250][bookmark: _Toc354542605][bookmark: _Toc355509344][bookmark: _Toc355509427][bookmark: _Toc355509457][bookmark: _Toc356902068][bookmark: _Toc356902218][bookmark: _Toc356966856][bookmark: _Toc356966997][bookmark: _Toc356967141][bookmark: _Toc357236360][bookmark: _Toc357840729][bookmark: _Toc358801887][bookmark: _Toc360872976][bookmark: _Toc363618268][bookmark: _Toc364676574][bookmark: _Toc365446716][bookmark: _Toc365450590][bookmark: _Toc365879159][bookmark: _Toc365879289][bookmark: _Toc365879368][bookmark: _Toc365879985]Spectrum and Channelling Arrangements
Spectrum and channelling arrangements are specified in the band plans referenced at section 2 of this RALI.  Trunked systems may operate in ‘non-trunked’ two-frequency spectrum; however spectrum allocated in the relevant band plans for trunking should not be assigned to non‑trunked systems.
As well as complying with the channelling arrangements specified in the relevant band plans, assignments to a TLMS at any given site should be in accordance with the Block and Group arrangements tabulated at Annex B of this RALI. These arrangements have been established to minimise the occurrence of site-based intermodulation interference.
[bookmark: _Toc29311931][bookmark: _Toc134012503][bookmark: _Toc166667070]Implementation of the 803–960 MHz review
[bookmark: _Hlk29370969]In November 2015, the ACMA completed its review of arrangements in the 803–960 MHz band (the Review) and released the decision paper: The ACMA’s long-term strategy for the 803–960 MHz band (the 803–960 MHz review decision paper). The decision paper outlines the implementation of new arrangements in the band which will be completed by June 2024. 
With regard to TLMS services, the legacy allocation (820–825/865–870 MHz) was removed on 30 June 2023[footnoteRef:12] and has been replaced by a new allocation at 806–809/851–854 MHz.  [12:  See section 3.3 of the decision paper for implementation timeframes.] 

[bookmark: _Toc366898532][bookmark: _Toc366902052][bookmark: _Toc367202241][bookmark: _Toc367243026][bookmark: _Toc367246584][bookmark: _Toc368208890][bookmark: _Toc368217892][bookmark: _Toc381149453][bookmark: _Toc383510946][bookmark: _Toc383511143][bookmark: _Toc383831913][bookmark: _Toc383835194][bookmark: _Toc383841391][bookmark: _Toc383848556][bookmark: _Toc391440180][bookmark: _Toc391702484][bookmark: _Toc391708584][bookmark: _Toc392036000][bookmark: _Toc392047627][bookmark: _Toc392650410][bookmark: _Toc392651115][bookmark: _Toc392651342][bookmark: _Toc406226406][bookmark: _Toc412343246][bookmark: _Toc412432064][bookmark: _Toc412432622][bookmark: _Toc412432860][bookmark: _Toc412432930][bookmark: _Toc412433085][bookmark: _Toc412433222][bookmark: _Toc412433437][bookmark: _Toc412434125][bookmark: _Toc412453622][bookmark: _Toc412455576][bookmark: _Toc412455746][bookmark: _Toc412455772][bookmark: _Toc412456302][bookmark: _Toc412456362][bookmark: _Toc413664592][bookmark: _Toc415362643][bookmark: _Toc415362703][bookmark: _Toc415362763][bookmark: _Toc498493197][bookmark: _Toc29311932][bookmark: _Toc134012504][bookmark: _Toc166667071][bookmark: _Toc355509346][bookmark: _Toc355509429][bookmark: _Toc355509459][bookmark: _Toc356902070][bookmark: _Toc356902220][bookmark: _Toc356966858][bookmark: _Toc356966999][bookmark: _Toc356967143][bookmark: _Toc357236362][bookmark: _Toc357840731][bookmark: _Toc358801889][bookmark: _Toc360872978][bookmark: _Toc363618271][bookmark: _Toc364676577]Assignment Strategy
The procedure for assigning land mobile base station frequencies is based on a strategy of horizontal loading and maximum isolation between assigned services. Under this strategy, frequencies that pass interference checks by the greatest margin are assigned. This approach maximises the isolation between systems which typically achieve a grade of service well in excess of the TGS; the actual grade of service and reliability will reduce, over time, towards the TGS as the spectrum becomes more congested.
[bookmark: _Toc365879177][bookmark: _Toc365879307][bookmark: _Toc365879386][bookmark: _Toc365880003][bookmark: _Toc366898531][bookmark: _Toc366902051][bookmark: _Toc367202240][bookmark: _Toc367243025][bookmark: _Toc367246583][bookmark: _Toc368208889][bookmark: _Toc368217891][bookmark: _Toc381149455][bookmark: _Toc383510947][bookmark: _Toc383511144][bookmark: _Toc383831914][bookmark: _Toc383835195][bookmark: _Toc383841392][bookmark: _Toc383848557][bookmark: _Toc391440181][bookmark: _Toc391702485][bookmark: _Toc391708585][bookmark: _Toc392036001][bookmark: _Toc392047628][bookmark: _Toc392650411][bookmark: _Toc392651116][bookmark: _Toc392651343][bookmark: _Toc406226407][bookmark: _Toc412343247][bookmark: _Toc412432065][bookmark: _Toc412432623][bookmark: _Toc412432861][bookmark: _Toc412432931][bookmark: _Toc412433086][bookmark: _Toc412433223][bookmark: _Toc412433438][bookmark: _Toc412434126][bookmark: _Toc412453623][bookmark: _Toc412455577][bookmark: _Toc412455747][bookmark: _Toc412455773][bookmark: _Toc412456303][bookmark: _Toc412456363][bookmark: _Toc413664593][bookmark: _Toc415362644][bookmark: _Toc415362704][bookmark: _Toc415362764][bookmark: _Toc498493198][bookmark: _Toc394565278][bookmark: _Toc29311933][bookmark: _Toc134012505][bookmark: _Toc166667072][bookmark: _Toc363618277][bookmark: _Toc364676579][bookmark: _Toc365446723][bookmark: _Toc365450597][bookmark: _Toc365879165][bookmark: _Toc365879295][bookmark: _Toc365879374][bookmark: _Toc365879991]Supplementary Transmitters
A supplementary transmitter is a transmitter intended to improve the service reliability within a 40 km radius of the ‘parent’ base station. A supplementary transmitter does not require frequency coordination and as such no protection is provided to the supplementary receiver.  Like mobile receivers, an inherent level of protection is provided through coordination of the parent base station. 

It is recommended that checks to identify and mitigate against intermodulation issues should be carried out.

Conditions of operation of supplementary base stations are contained in the Radiocommunications Licence Conditions (Land Mobile Licence) Determination and include that the operator:
(a)	must not operate the station if its operation causes harmful interference to a service provided by another station;
(b	must only operate the station to transmit using the transmit frequencies specified in the licence for the system’s base station;
(c)	must only operate the station to improve the service reliability within a radius of 40 kilometres of the system’s base station;
(d)	must not operate the station to extend the service area of the system’s base station beyond 40 kilometres from the base station;

The material below is intended to provide advice about how to assess whether the service area has been extended beyond 40 km from the base station. It is not intended to be a mandatory requirement. Note that the LM 8 planning model (as used in derivation of the frequency distance constraints) assumes that the requirement has been meet.

There are two approaches that can be used to determine whether coverage has been extended beyond 40 km. One is to use the tables provided below, and the other is to use ITU-R P.526 to determine received level at and beyond 40 km service area (as in section 6.8). Under this approach, the level received by a mobile at the edge of the 40 km service area should be compared to that achieved using the methodology used for frequency distance constraints[footnoteRef:13].  [13:  That is, Hata suburban propagation loss, Tx 83 watts eirp, Gr = 0dBi, Hbase = 200m, Hmobile = 1.5m. Which is is -101.4 dBm at 450 MHz.] 



Distance/height/power tables for supplementary transmitters 
Supplementary transmitter power restrictions
	Distance (d) from Base:
	EIRP

	0 ≤ d < 10 km
	41 W

	10 ≤ d < 20 km
	20.5 W

	20 ≤ d < 30 km
	10 W

	d ≥ 30 km
	Supplementary transmitters not permitted



Height vs. power restrictions for supplementary transmitters
	Height above average terrain:
	EIRP Adjustment

	≥ 250m
	-3 dB

	≥ 350 m
	-6 dB

	≥ 650 m
	-10 dB



For example, a supplementary transmitter located 21 km from its base station and at a height of 300 metres would be permitted a maximum EIRP of 5 Watts (10 Watts minus 3 dB is 5 Watts)[footnoteRef:14].  [14:  Height above average terrain shall be determined by the procedure defined in ITU Recommendation ITU-R P.1546. A minimum of eight equally spaced radials should be used in the calculation. The online tool at http://www.itu.int/SRTM3/index.html may be used to calculate EFFHGT. A Digital Elevation Model of 9 seconds of arc or better resolution is preferred.] 

[bookmark: _Toc524614929][bookmark: _Toc29311934][bookmark: _Toc134012506][bookmark: _Toc166667073]Bi-directional Amplifiers
Bi-directional amplifiers are used as part of a land mobile system to provide coverage within an enclosed area, within the service area of the ‘parent’ base station.  Bi-directional amplifiers operate on a no protection/no interference basis.  As defined in the Radiocommunications Licence Conditions (Land Mobile Licence) Determination a bi-directional amplifier system can be used with leaky feeder cable and consists of:
one or more transmitters that transmit on frequencies used by the base station and mobile stations in the land mobile system; or
one or more receivers that receive on frequencies used by the base station and mobile stations in the land mobile system. 
Under the Radiocommunications Act all transmitters are required to be licensed[footnoteRef:15].  A bi-directional amplifier is authorised to amplify and retransmit the ‘parent’ land mobile system’s frequencies and bandwidth.  For wideband amplifiers this could include the intended channel(s), i.e. the licensed channel of the ‘parent’ system to be to amplified and adjacent channels as well.  In such cases additional filtering might be required to remove unauthorised transmissions, or third party authorisation from the relevant adjacent channel licensee[footnoteRef:16].   [15:  Under s46 of the Radiocommunications Act it is an offence to operate a radiocommunications devices unless authorised by a spectrum, apparatus or class licence]  [16:  See Third-party authorisation information on the ACMA website.] 

Bi-directional amplifiers and class licensing
Underground bi-directional amplifier systems that meet the conditions for ‘underground transmitters’ in the Radiocommunications (Low Interference Potential Devices) Class Licence are authorised to operate under that class licence and the requirements of this RALI do not apply. Wideband amplifiers can be used for underground applications provided they meet the requirements of the Radiocommunications (Low Interference Potential Devices) Class Licence.
[bookmark: _Ref344806396][bookmark: _Toc344861300][bookmark: _Toc344861521][bookmark: _Toc344873191][bookmark: _Toc344873851][bookmark: _Toc347106762][bookmark: _Toc347115386][bookmark: _Toc347653651][bookmark: _Toc351255618][bookmark: _Toc351264931][bookmark: _Toc524614930][bookmark: _Toc29311935][bookmark: _Toc134012507][bookmark: _Toc166667074][bookmark: _Toc334604708]Technical requirements of bi-directional amplifiers
The following general technical requirement applies to a bi-directional amplifiers:
The bi-directional amplifiers system must be located within the service area of the associated ‘parent’ base station;
Bi-directional amplifiers can be used within the internal sub-system as part of the signal distribution provided the signals do not radiate externally from the target area. For example they can be used as ‘power boosters’ along the length of the leaky feeder to maintain RF signal level, provided such amplifiers are not connected to an antenna that radiates externally to the enclosure;
An operator must not operate a bi-directional amplifier system, or a transmitter that is externally linked to the bi-directional amplifier system, using a power exceeding 1 watt pY;
For a transmitter that is externally linked to a bi-directional amplifier system:
 If the transmitter is located in a central business district of a city or town – an operator must fit a device between the transmitter and the antenna to the ‘parent’ base station that provides intermodulation performance equivalent to, or better than, the intermodulation performance achieved by a 20 dB in-line attenuator; 
If the transmitter is used for communicating with the base station of the land mobile system – the antenna of the transmitter must be a directional antenna with a minimum gain equivalent to that of a 6 element Yagi antenna.
Performance of a bi-directional amplifier connecting to the parent’ base station must meet the same performance standards of a supplementary base station including all discrete spurious components must be below -30 dBm.
In additional to the above requirements, good engineering practices must be used in regard to the radiation of intermodulation products and noise, such that interference to licensed communications systems is avoided. In the event of harmful interference caused by any given deployment, the ACMA may require additional attenuation or filtering of the emissions and/or noise from bi-directional amplifier, as necessary to eliminate the interference or that the bi-directional amplifier cease operating.  While the ACMA does not mandate equipment standards for bi-directional amplifiers, guidance on expected performance can be found in North American and European performance requirement. For example, FCC Rules and Regulations for private land mobile services on use of signal boosters (United States Code of Federal Regulations, Title 47 §90.219) includes deployment rules and device certification requirements.
In Europe, Tetra system BDA’s are required to comply with ETSI TS 101 789-1 V1.1.2:2007-04 and utilise wideband amplifiers.  BDA’s utilising wideband amplifiers must ensure appropriate licences covering the full transmit bandwidth.
[bookmark: _Toc334604711][bookmark: _Toc335017057][bookmark: _Toc336152162][bookmark: _Toc336158408][bookmark: _Toc336848032][bookmark: _Toc340992077][bookmark: _Toc342297674][bookmark: _Toc344861303][bookmark: _Toc344861525][bookmark: _Toc344873195][bookmark: _Toc344873855][bookmark: _Toc347106766][bookmark: _Toc347115390][bookmark: _Toc347653655][bookmark: _Toc351255622][bookmark: _Toc351264935][bookmark: _Toc524614931][bookmark: _Toc29311936][bookmark: _Toc134012508][bookmark: _Toc166667075]Bi-directional Amplifier Licensing Requirements
Operation of a bi-directional amplifier system that meets the requirements specified in this RALI is authorised under the licence for the land mobile system of which it is a part.   
The following Special Condition should be applied to the associated ‘parent’ base station licence:
LT: 	Bi-directional amplifiers authorised to operate under this licence must not cause interference to the operation of radiocommunications services and will not be afforded protection from interference cause by other radiocommunications services.   
[bookmark: _Toc366898533][bookmark: _Toc366902053][bookmark: _Toc367202242][bookmark: _Toc367243027][bookmark: _Toc367246585][bookmark: _Toc368208891][bookmark: _Toc368217893][bookmark: _Toc381149456][bookmark: _Toc383510948][bookmark: _Toc383511145][bookmark: _Toc383831915][bookmark: _Toc383835196][bookmark: _Toc383841393][bookmark: _Toc383848558][bookmark: _Toc391440182][bookmark: _Toc391702486][bookmark: _Toc391708586][bookmark: _Toc392036002][bookmark: _Toc392047629][bookmark: _Toc392650412][bookmark: _Toc392651117][bookmark: _Toc392651344][bookmark: _Toc406226408][bookmark: _Toc412343248][bookmark: _Toc412432066][bookmark: _Toc412432624][bookmark: _Toc412432862][bookmark: _Toc412432932][bookmark: _Toc412433087][bookmark: _Toc412433224][bookmark: _Toc412433439][bookmark: _Toc412434127][bookmark: _Toc412453624][bookmark: _Toc412455578][bookmark: _Toc412455748][bookmark: _Toc412455774][bookmark: _Toc412456304][bookmark: _Toc412456364][bookmark: _Toc413664594][bookmark: _Toc415362645][bookmark: _Toc415362705][bookmark: _Toc415362765][bookmark: _Toc498493199][bookmark: _Toc29311937][bookmark: _Toc134012509][bookmark: _Toc166667076]Trunked Systems
[bookmark: _Toc365879176][bookmark: _Toc365879306][bookmark: _Toc365879385][bookmark: _Toc365880002][bookmark: _Toc366898534][bookmark: _Toc366902054][bookmark: _Toc367202243][bookmark: _Toc367243028][bookmark: _Toc367246586][bookmark: _Toc368208892][bookmark: _Toc368217894][bookmark: _Toc381149457][bookmark: _Toc383510949][bookmark: _Toc383511146][bookmark: _Toc383831916][bookmark: _Toc383835197][bookmark: _Toc383841394][bookmark: _Toc383848559][bookmark: _Toc391440183][bookmark: _Toc391702487][bookmark: _Toc391708587][bookmark: _Toc392036003][bookmark: _Toc392047630][bookmark: _Toc392650413][bookmark: _Toc392651118][bookmark: _Toc392651345][bookmark: _Toc406226409][bookmark: _Toc412343249][bookmark: _Toc412432067][bookmark: _Toc412432625][bookmark: _Toc412432863][bookmark: _Toc412432933][bookmark: _Toc412433088][bookmark: _Toc412433225][bookmark: _Toc412433440][bookmark: _Toc412434128][bookmark: _Toc412453625][bookmark: _Toc412455579][bookmark: _Toc412455749][bookmark: _Toc412455775][bookmark: _Toc412456305][bookmark: _Toc412456365][bookmark: _Toc413664595][bookmark: _Toc415362646][bookmark: _Toc415362706][bookmark: _Toc415362766][bookmark: _Toc498493200][bookmark: _Toc29311938][bookmark: _Toc134012510][bookmark: _Toc166667077]VHF High Band Trunking Groups and Sub-segments
The basic trunking assignment unit is the group, which consists of five channels (refer to Annex B1 of this RALI). The 120 channels in each sub-segment are arranged into 12 blocks, each consisting of two groups of five channels. Channels should be assigned at any given site in groups of five, as shown at Annex B1 of this RALI, wherever possible.
Note that the VHF High Band trunking segments are divided into two equal sub-segments, A and B (refer to Annex B1 of this RALI), in order to minimise the potential for site-based interference due to 3rd and 5th order intermodulation products. At any one site, assignments may be made from either sub-segment, A or B, but not both. Sites at which frequencies from different sub‑segments are used must be separated by at least 200 metres.
[bookmark: _Toc406226410][bookmark: _Toc412343250][bookmark: _Toc412432068][bookmark: _Toc412432626][bookmark: _Toc412432864][bookmark: _Toc412432934][bookmark: _Toc412433089][bookmark: _Toc412433226][bookmark: _Toc412433441][bookmark: _Toc412434129][bookmark: _Toc412453626][bookmark: _Toc412455580][bookmark: _Toc412455750][bookmark: _Toc412455776][bookmark: _Toc412456306][bookmark: _Toc412456366][bookmark: _Toc413664596][bookmark: _Toc415362647][bookmark: _Toc415362707][bookmark: _Toc415362767][bookmark: _Toc498493201][bookmark: _Toc29311939][bookmark: _Toc134012511][bookmark: _Toc166667078][bookmark: _Toc391440185][bookmark: _Toc391702488][bookmark: _Toc391708588][bookmark: _Toc392036004][bookmark: _Toc392047631][bookmark: _Toc392650414][bookmark: _Toc392651119][bookmark: _Toc392651346]400 MHz Trunking Groups
The basic trunking assignment unit is the group, which consists of five channels (refer to Annex B3 of this RALI). Four groups comprise a block. The 200 channels are arranged into 10 blocks, each consisting of four groups of five channels. Channels should be assigned at any given site in sets of five, as shown at Annex B3 of this RALI, wherever possible.
[bookmark: _Toc406226411][bookmark: _Toc412343251][bookmark: _Toc412432069][bookmark: _Toc412432627][bookmark: _Toc412432865][bookmark: _Toc412432935][bookmark: _Toc412433090][bookmark: _Toc412433227][bookmark: _Toc412433442][bookmark: _Toc412434130][bookmark: _Toc412453627][bookmark: _Toc412455581][bookmark: _Toc412455751][bookmark: _Toc412455777][bookmark: _Toc412456307][bookmark: _Toc412456367][bookmark: _Toc413664597][bookmark: _Toc415362648][bookmark: _Toc415362708][bookmark: _Toc415362768][bookmark: _Toc498493202][bookmark: _Toc29311940][bookmark: _Toc134012512][bookmark: _Toc166667079][bookmark: _Hlk29370955]800 MHz Trunking Groups
[bookmark: _Toc498493203][bookmark: _Toc29311941]The 800 MHz band TLMS frequency segment is 806–809/851–854 MHz.[footnoteRef:17] The arrangements in this segment permit both 12.5 kHz and 25 kHz channel spacing.   For 12.5 kHz channel spacing, 240 channels are arranged so as to comprise of twelve blocks, each consisting of four groups of five channels as shown in Table B4.1 at Annex B. Table B4.2 in Annex B4 lists the applicable 12.5 kHz channels (1-240).  [17:  	As explained in section 5.1.1, the legacy 800 MHz TLMS frequency segment (820-825/865-870 MHz) has been removed to support the final stage of the 803–960 MHz review decision paper.] 

For 25 kHz channel spacing, the 120 channels are arranged into 6 blocks, each consisting of four groups of five channels. Table B5.2 lists the 25 kHz channels, with channels numbered 1–120.
Channels should be assigned at any given site in groups of five, as shown in Tables B4.1 and B5.1 in Annex B of this RALI, wherever possible.
Note: for assignments in the 800 MHz trunking band, the minimum assignment size is one five-channel group, however it is not mandatory to assign only full groups (i.e. assignments are not confined to multiples of five channels) as was the case under previous arrangements. 
[bookmark: _Toc134012513][bookmark: _Toc166667080]Single Frequency Systems
Segments for single frequency assignments are specified in the band plans referenced at section 2 of this RALI.  
As noted in the 400 MHz plan (RALI MS22), single frequency segments in the 400 MHz band are intended primarily for the assignment of low power, while not specifically stated in MS22 this includes LPMRS (8.3W EIRP), enclosed and short-range digital (1.7 W EIRP) land mobile services[footnoteRef:18]. Assignments to single frequency high power land mobile services may, however, be made in these segments as per RALI MS22. [18:  	For background information see Spectrum Planning Report SP 2/00, “Review of the ACA Policy on the Assignment of Single Frequency High Power and Low Power Mobile Services in the 400 MHz Band”.] 

[bookmark: _Toc394565284][bookmark: _Toc29311942][bookmark: _Toc134012514][bookmark: _Toc166667081]Height / Power Restrictions for High Power Services
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]In order to limit interference to adjacent services, power restrictions shall apply for high power base stations located in high spectrum density areas with heights above average terrain above 450 metres:
Height vs. power restrictions for high power services in high density areas
	Height above average terrain:
	EIRP

	≥ 450m
	41 Watts

	≥ 550 m
	20.5 Watts

	≥ 650 m
	10 Watts



Height above average terrain shall be determined by the procedure defined in ITU Recommendation ITU-R  P.1546 14. Note that services located at heights above average terrain above 450 metres or more are still considered to be high power services for the purposes of licensing and coordination, even though EIRP is reduced.
As an alternative to this approach the procedure and levels outlined in section 6.8 can be used to determine whether the interference threshold (as specified in section 6.8) would be exceeded, in single frequency systems the base station receiver might also require consideration.  
[bookmark: _Toc354542251][bookmark: _Toc354542606][bookmark: _Toc355509345][bookmark: _Toc355509428][bookmark: _Toc355509458][bookmark: _Toc356902069][bookmark: _Toc356902219][bookmark: _Toc356966857][bookmark: _Toc356966998][bookmark: _Toc356967142][bookmark: _Toc357236361][bookmark: _Toc357840730][bookmark: _Toc358801888][bookmark: _Toc360872977][bookmark: _Toc363618269][bookmark: _Toc364676575][bookmark: _Toc365446721][bookmark: _Toc365450595][bookmark: _Toc365879164][bookmark: _Toc365879294][bookmark: _Toc365879373][bookmark: _Toc365879990][bookmark: _Toc366898536][bookmark: _Toc366902056][bookmark: _Toc367202245][bookmark: _Toc367243030][bookmark: _Toc367246588][bookmark: _Toc368208894][bookmark: _Toc368217896][bookmark: _Toc381149460][bookmark: _Toc383510951][bookmark: _Toc383511148][bookmark: _Toc383831918][bookmark: _Toc383835199][bookmark: _Toc383841396][bookmark: _Toc383848561][bookmark: _Toc391440186][bookmark: _Toc391702489][bookmark: _Toc391708589][bookmark: _Toc392036005][bookmark: _Toc392047632][bookmark: _Toc392650415][bookmark: _Toc392651120][bookmark: _Toc392651347][bookmark: _Toc406226412][bookmark: _Toc412343252][bookmark: _Toc412432070][bookmark: _Toc412432628][bookmark: _Toc412432866][bookmark: _Toc412432936][bookmark: _Toc412433091][bookmark: _Toc412433228][bookmark: _Toc412433443][bookmark: _Toc412434131][bookmark: _Toc412453628][bookmark: _Toc412455582][bookmark: _Toc412455752][bookmark: _Toc412455778][bookmark: _Toc412456308][bookmark: _Toc412456368][bookmark: _Toc413664598][bookmark: _Toc415362649][bookmark: _Toc415362709][bookmark: _Toc415362769][bookmark: _Toc498493204][bookmark: _Toc29311943][bookmark: _Toc134012515][bookmark: _Toc166667082]Frequency Coordination Procedure
Frequency coordination is performed only for base stations and supplementary transmitters in the LMS; interference protection for mobiles and RCSs is intrinsic to the service model described in section 4 of this RALI. Ambulatory systems requiring coordination are coordinated as per the requirements of the applicable model, i.e. the LMRS, LPMRS, Enclosed or short-range digital model. short-range
The following sections detail a coordination procedure that may be applied for frequency assignment of LMS base stations.
Alternative frequency coordination procedures may be used provided that they produce equivalent results, that is, the target grade of service is achieved at 90% of locations within the notional service area (refer to section 4 of this RALI).
Note that automation of the coordination procedure (by means of an appropriate software application) is highly desirable, particularly when coordinating services in areas of high spectrum occupancy.
[bookmark: _Toc363618274][bookmark: _Toc364676580][bookmark: _Toc365446724][bookmark: _Toc365450598][bookmark: _Toc365879166][bookmark: _Toc365879296][bookmark: _Toc365879375][bookmark: _Toc365879992][bookmark: _Toc366898537][bookmark: _Toc366902057][bookmark: _Toc367202246][bookmark: _Toc367243031][bookmark: _Toc367246589][bookmark: _Toc368208895][bookmark: _Toc368217897][bookmark: _Toc381149461][bookmark: _Toc383510952][bookmark: _Toc383511149][bookmark: _Toc383831919][bookmark: _Toc383835200][bookmark: _Toc383841397][bookmark: _Toc383848562][bookmark: _Toc391440187][bookmark: _Toc391702490][bookmark: _Toc391708590][bookmark: _Toc392036006][bookmark: _Toc392047633][bookmark: _Toc392650416][bookmark: _Toc392651121][bookmark: _Toc392651348][bookmark: _Toc406226413][bookmark: _Toc412343253][bookmark: _Toc412432071][bookmark: _Toc412432629][bookmark: _Toc412432867][bookmark: _Toc412432937][bookmark: _Toc412433092][bookmark: _Toc412433229][bookmark: _Toc412433444][bookmark: _Toc412434132][bookmark: _Toc412453629][bookmark: _Toc412455583][bookmark: _Toc412455779][bookmark: _Toc412456309][bookmark: _Toc412456369][bookmark: _Toc413664599][bookmark: _Toc415362650][bookmark: _Toc415362710][bookmark: _Toc415362770][bookmark: _Toc498493205][bookmark: _Toc29311944][bookmark: _Toc134012516][bookmark: _Toc166667083][bookmark: _Toc354542252][bookmark: _Toc354542607][bookmark: _Toc355509347][bookmark: _Toc355509430][bookmark: _Toc355509460][bookmark: _Toc356902071][bookmark: _Toc356902221][bookmark: _Toc356966859][bookmark: _Toc356967000][bookmark: _Toc356967144][bookmark: _Toc357236363][bookmark: _Toc357840732][bookmark: _Toc358801891][bookmark: _Toc360872980]Overview
The general procedure for frequency coordination and assignment of land mobile base stations takes the following form:
[bookmark: _Toc366898538][bookmark: _Toc366902058]site selection;
[bookmark: _Toc366898539][bookmark: _Toc366902059]application of frequency-distance constraint checks;
[bookmark: _Toc366898540][bookmark: _Toc366902060]initial frequency selection;
[bookmark: _Toc366898541][bookmark: _Toc366902061]intermodulation checks; and
[bookmark: _Toc366898542][bookmark: _Toc366902062]the frequency assignment.
The following sections describe the above steps in more detail.  
[bookmark: _Toc367202247][bookmark: _Toc367243032][bookmark: _Toc367246590][bookmark: _Toc368208896][bookmark: _Toc368217898][bookmark: _Toc381149462][bookmark: _Toc383510953][bookmark: _Toc383511150][bookmark: _Toc383831920][bookmark: _Toc383835201][bookmark: _Toc383841398][bookmark: _Toc383848563][bookmark: _Toc391440188][bookmark: _Toc391702491][bookmark: _Toc391708591][bookmark: _Toc392036007][bookmark: _Toc392047634][bookmark: _Toc392650417][bookmark: _Toc392651122][bookmark: _Toc392651349][bookmark: _Toc406226414][bookmark: _Toc412343254][bookmark: _Toc412432072][bookmark: _Toc412432630][bookmark: _Toc412432868][bookmark: _Toc412432938][bookmark: _Toc412433093][bookmark: _Toc412433230][bookmark: _Toc412433445][bookmark: _Toc412434133][bookmark: _Toc412453630][bookmark: _Toc412455584][bookmark: _Toc412455780][bookmark: _Toc412456310][bookmark: _Toc412456370][bookmark: _Toc413664600][bookmark: _Toc415362651][bookmark: _Toc415362711][bookmark: _Toc415362771][bookmark: _Toc498493206][bookmark: _Toc29311945][bookmark: _Toc134012517][bookmark: _Toc166667084]Site Selection
Initial site selection is likely to be based on the client’s needs, but may need to be altered dependent on the outcome of the frequency coordination process outlined below.
[bookmark: _Toc364676581][bookmark: _Toc365446725][bookmark: _Toc365450599][bookmark: _Toc365879167][bookmark: _Toc365879297][bookmark: _Toc365879376][bookmark: _Toc365879993][bookmark: _Toc366898543][bookmark: _Toc366902063][bookmark: _Toc367202248][bookmark: _Toc367243033][bookmark: _Toc367246591][bookmark: _Toc368208897][bookmark: _Toc368217899][bookmark: _Toc381149463][bookmark: _Toc383510954][bookmark: _Toc383511151][bookmark: _Toc383831921][bookmark: _Toc383835202][bookmark: _Toc383841399][bookmark: _Toc383848564][bookmark: _Toc391440189][bookmark: _Toc391702492][bookmark: _Toc391708592][bookmark: _Toc392036008][bookmark: _Toc392047635][bookmark: _Toc392650418][bookmark: _Toc392651123][bookmark: _Toc392651350][bookmark: _Toc406226415][bookmark: _Toc412343255][bookmark: _Toc412432073][bookmark: _Toc412432631][bookmark: _Toc412432869][bookmark: _Toc412432939][bookmark: _Toc412433094][bookmark: _Toc412433231][bookmark: _Toc412433446][bookmark: _Toc412434134][bookmark: _Toc412453631][bookmark: _Toc412455585][bookmark: _Toc412455781][bookmark: _Toc412456311][bookmark: _Toc412456371][bookmark: _Toc413664601][bookmark: _Toc415362652][bookmark: _Toc415362712][bookmark: _Toc415362772][bookmark: _Toc498493207][bookmark: _Toc29311946][bookmark: _Toc134012518][bookmark: _Toc166667085][bookmark: _Toc363618275]Frequency-Distance Constraints
[bookmark: _Toc365879168][bookmark: _Toc365879298][bookmark: _Toc365879377][bookmark: _Toc365879994][bookmark: _Toc366898544][bookmark: _Toc366902064][bookmark: _Toc367202249][bookmark: _Toc367243034][bookmark: _Toc367246592][bookmark: _Toc368208898][bookmark: _Toc368217900][bookmark: _Toc381149464][bookmark: _Toc383510955][bookmark: _Toc383511152][bookmark: _Toc383831922][bookmark: _Toc383835203][bookmark: _Toc383841400][bookmark: _Toc383848565][bookmark: _Toc391440190][bookmark: _Toc391702493][bookmark: _Toc391708593][bookmark: _Toc392036009][bookmark: _Toc392047636][bookmark: _Toc392650419][bookmark: _Toc392651124][bookmark: _Toc392651351][bookmark: _Toc406226416][bookmark: _Toc412343256][bookmark: _Toc412432074][bookmark: _Toc412432632][bookmark: _Toc412432870][bookmark: _Toc412432940][bookmark: _Toc412433095][bookmark: _Toc412433232][bookmark: _Toc412433447][bookmark: _Toc412434135][bookmark: _Toc412453632][bookmark: _Toc412455586][bookmark: _Toc412455782][bookmark: _Toc412456312][bookmark: _Toc412456372][bookmark: _Toc413664602][bookmark: _Toc415362653][bookmark: _Toc415362713][bookmark: _Toc415362773][bookmark: _Toc498493208][bookmark: _Toc29311947][bookmark: _Toc134012519][bookmark: _Toc166667086]Cull for Frequency-Distance Constraints
Perform a cull (i.e. produce a list) of existing systems which due to their frequency and distance separation from the proposed system have the potential to cause or receive interference through co-channel emissions, out-of-band emissions, and transmitter broadband noise. The minimum radius and frequency range for this cull are specified at Annex C, Table C1 of this RALI.
[bookmark: _Toc365879169][bookmark: _Toc365879299][bookmark: _Toc365879378][bookmark: _Toc365879995][bookmark: _Toc366898545][bookmark: _Toc366902065][bookmark: _Toc367202250][bookmark: _Toc367243035][bookmark: _Toc367246593][bookmark: _Toc368208899][bookmark: _Toc368217901][bookmark: _Toc381149465][bookmark: _Toc383510956][bookmark: _Toc383511153][bookmark: _Toc383831923][bookmark: _Toc383835204][bookmark: _Toc383841401][bookmark: _Toc383848566][bookmark: _Toc391440191][bookmark: _Toc391702494][bookmark: _Toc391708594][bookmark: _Toc392036010][bookmark: _Toc392047637][bookmark: _Toc392650420][bookmark: _Toc392651125][bookmark: _Toc392651352][bookmark: _Toc406226417][bookmark: _Toc412343257][bookmark: _Toc412432075][bookmark: _Toc412432633][bookmark: _Toc412432871][bookmark: _Toc412432941][bookmark: _Toc412433096][bookmark: _Toc412433233][bookmark: _Toc412433448][bookmark: _Toc412434136][bookmark: _Toc412453633][bookmark: _Toc412455587][bookmark: _Toc412455783][bookmark: _Toc412456313][bookmark: _Toc412456373][bookmark: _Toc413664603][bookmark: _Toc415362654][bookmark: _Toc415362714][bookmark: _Toc415362774][bookmark: _Toc498493209][bookmark: _Toc29311948][bookmark: _Toc134012520][bookmark: _Toc166667087][bookmark: OLE_LINK8]Application of Frequency-Distance Constraints
Apply the frequency-distance constraints to assess the potential for interference between the proposed assignment and the systems yielded by the cull. The frequency-distance constraints for single frequency and two frequency services are detailed at Annex C of this RALI.
[bookmark: _Toc367202251][bookmark: _Toc367243037][bookmark: _Toc367246595][bookmark: _Toc368208901][bookmark: _Toc368217903][bookmark: _Toc381149467][bookmark: _Toc383510958][bookmark: _Toc383511155][bookmark: _Toc383831925][bookmark: _Toc383835206][bookmark: _Toc383841403][bookmark: _Toc383848568][bookmark: _Toc391440195][bookmark: _Toc391702498][bookmark: _Toc391708598][bookmark: _Toc392036014][bookmark: _Toc392047641][bookmark: _Toc392650424][bookmark: _Toc392651129][bookmark: _Toc392651356][bookmark: _Toc406226423][bookmark: _Toc412343258][bookmark: _Toc412432076][bookmark: _Toc412432634][bookmark: _Toc412432872][bookmark: _Toc412432942][bookmark: _Toc412433097][bookmark: _Toc412433234][bookmark: _Toc412433449][bookmark: _Toc412434137][bookmark: _Toc412453634][bookmark: _Toc412455588][bookmark: _Toc412455784][bookmark: _Toc412456314][bookmark: _Toc412456374][bookmark: _Toc413664604][bookmark: _Toc415362655][bookmark: _Toc415362715][bookmark: _Toc415362775][bookmark: _Toc498493210][bookmark: _Toc29311949][bookmark: _Toc134012521][bookmark: _Toc166667088]Initial Frequency Selection
Any channel passing the frequency-distance constraints and satisfying any particular needs of the client should be selected for subsequent intermodulation checks. Note that for two‑frequency systems this will involve selection of a pair of frequencies (base transmit and base receive) that each satisfy the frequency-distance constraints.  
[bookmark: _Toc364676582][bookmark: _Toc365446726][bookmark: _Toc365450600][bookmark: _Toc365879170][bookmark: _Toc365879300][bookmark: _Toc365879379][bookmark: _Toc365879996][bookmark: _Toc366898546][bookmark: _Toc366902066][bookmark: _Toc367202253][bookmark: _Toc367243038][bookmark: _Toc367246596][bookmark: _Toc368208902][bookmark: _Toc368217904][bookmark: _Toc381149468][bookmark: _Toc383510959][bookmark: _Toc383511156][bookmark: _Toc383831926][bookmark: _Toc383835207][bookmark: _Toc383841404][bookmark: _Toc383848569][bookmark: _Toc391440196][bookmark: _Toc391702499][bookmark: _Toc391708599][bookmark: _Toc392036015][bookmark: _Toc392047642][bookmark: _Toc392650425][bookmark: _Toc392651130][bookmark: _Toc392651357][bookmark: _Toc406226424][bookmark: _Toc412343259][bookmark: _Toc412432077][bookmark: _Toc412432635][bookmark: _Toc412432873][bookmark: _Toc412432943][bookmark: _Toc412433098][bookmark: _Toc412433235][bookmark: _Toc412433450][bookmark: _Toc412434138][bookmark: _Toc412453635][bookmark: _Toc412455589][bookmark: _Toc412455785][bookmark: _Toc412456315][bookmark: _Toc412456375][bookmark: _Toc413664605][bookmark: _Toc415362656][bookmark: _Toc415362716][bookmark: _Toc415362776][bookmark: _Toc498493211][bookmark: _Toc29311950][bookmark: _Toc134012522][bookmark: _Toc166667089]Intermodulation Checks
The intermodulation checks listed in LM 8 are just one aspect of site management issues that should be considered as part of site management design, installation & commissioning and maintenance processes. While broader site management issues are important, they are not considered in the frequency assignment process and the licensee/site manager need to consider such matters separately.  Intermodulation checks are not carried out for enclosed, short-range digital and Ambulatory systems.
[bookmark: _Toc383835208][bookmark: _Toc383841405][bookmark: _Toc383848570][bookmark: _Toc391440197][bookmark: _Toc391702500][bookmark: _Toc391708600][bookmark: _Toc392036016][bookmark: _Toc392047643][bookmark: _Toc392650426][bookmark: _Toc392651131][bookmark: _Toc392651358][bookmark: _Toc406226425][bookmark: _Toc412343260][bookmark: _Toc412432078][bookmark: _Toc412432636][bookmark: _Toc412432874][bookmark: _Toc412432944][bookmark: _Toc412433099][bookmark: _Toc412433236][bookmark: _Toc412433451][bookmark: _Toc412434139][bookmark: _Toc412453636][bookmark: _Toc412455590][bookmark: _Toc412455786][bookmark: _Toc412456316][bookmark: _Toc412456376][bookmark: _Toc413664606][bookmark: _Toc415362657][bookmark: _Toc415362717][bookmark: _Toc415362777][bookmark: _Toc498493212][bookmark: _Toc29311951][bookmark: _Toc134012523][bookmark: _Toc166667090]Introduction
Intermodulation checks are performed as per below:
	Transmitter Intermodulation
	The proposed transmitter must be evaluated for the potential for its emissions to mix with emissions from other transmitters at the site, to produce 3rd or 5th order intermodulation products that have the potential to cause interference to the proposed or existing receivers. Mixing of transmitter emissions can occur in passive components (eg, site hardware such as couplers, isolators or mechanical/structural joints) as well as in non-linear transmitter output stages, and can result in intermodulation products that are co-channel with the proposed or existing receivers. As the characteristics of the components in which the mixing occurs cannot be known under these circumstances, the criterion for harmful interference caused by transmitter intermodulation is simply the occurrence of a ‘hit’ between co-sited systems, unless other evidence can be cited to demonstrate that the intermodulation interference is acceptable or is unlikely to cause interference.  
	Receiver Intermodulation
	The proposed receiver, and existing receivers within specified frequency ranges and distances of the proposed system, must also be evaluated for their potential to receive interference due to intermodulation products caused by the mixing of transmitter emissions in proposed and existing receivers. Intermodulation products can be generated in the RF input stages of receivers if sufficient signal power is applied to drive a stage into a non-linear condition. Because of this input level dependency, the ‘quality’ of a hit can be quantified and either noted as having the potential to cause harmful interference, or discarded because it does not have a sufficient level to cause harmful interference.
[bookmark: _Toc367202254][bookmark: _Toc367243039][bookmark: _Toc367246597][bookmark: _Toc368208903][bookmark: _Toc368217905][bookmark: _Toc381149469][bookmark: _Toc383510960][bookmark: _Toc383511157][bookmark: _Toc383831927][bookmark: _Toc383835209][bookmark: _Toc383841406][bookmark: _Toc383848571][bookmark: _Toc391440198][bookmark: _Toc391702501][bookmark: _Toc391708601][bookmark: _Toc392036017][bookmark: _Toc392047644][bookmark: _Toc392650427][bookmark: _Toc392651132][bookmark: _Toc392651359][bookmark: _Toc406226426][bookmark: _Toc412343261][bookmark: _Toc412432079][bookmark: _Toc412432637][bookmark: _Toc412432875][bookmark: _Toc412432945][bookmark: _Toc412433100][bookmark: _Toc412433237][bookmark: _Toc412433452][bookmark: _Toc412434140][bookmark: _Toc412453637][bookmark: _Toc412455591][bookmark: _Toc412455787][bookmark: _Toc412456317][bookmark: _Toc412456377][bookmark: _Toc413664607][bookmark: _Toc415362658][bookmark: _Toc415362718][bookmark: _Toc415362778][bookmark: _Toc498493213][bookmark: _Toc29311952][bookmark: _Toc134012524][bookmark: _Toc166667091]Cull for Intermodulation Checks
Perform a cull of existing systems for which the potential for intermodulation interference must be considered. The cull identifies all such systems within defined frequency and distance limits from the proposed system. The radius and frequency range for each required cull is specified in Annex D, Table D1, of this RALI. Ambulatory services are excluded from consideration when performing intermodulation checks.
[bookmark: _Toc365879172][bookmark: _Toc365879302][bookmark: _Toc365879381][bookmark: _Toc365879998][bookmark: _Toc366898548][bookmark: _Toc366902068][bookmark: _Toc367202255][bookmark: _Toc367243040][bookmark: _Toc367246598][bookmark: _Toc368208904][bookmark: _Toc368217906][bookmark: _Toc381149470][bookmark: _Toc383510961][bookmark: _Toc383511158][bookmark: _Toc383831928][bookmark: _Toc383835210][bookmark: _Toc383841407][bookmark: _Toc383848572][bookmark: _Toc391440199][bookmark: _Toc391702502][bookmark: _Toc391708602][bookmark: _Toc392036018][bookmark: _Toc392047645][bookmark: _Toc392650428][bookmark: _Toc392651133][bookmark: _Toc392651360][bookmark: _Toc406226427][bookmark: _Toc412343262][bookmark: _Toc412432080][bookmark: _Toc412432638][bookmark: _Toc412432876][bookmark: _Toc412432946][bookmark: _Toc412433101][bookmark: _Toc412433238][bookmark: _Toc412433453][bookmark: _Toc412434141][bookmark: _Toc412453638][bookmark: _Toc412455592][bookmark: _Toc412455788][bookmark: _Toc412456318][bookmark: _Toc412456378][bookmark: _Toc413664608][bookmark: _Toc415362659][bookmark: _Toc415362719][bookmark: _Toc415362779][bookmark: _Toc498493214][bookmark: _Toc29311953][bookmark: _Toc134012525][bookmark: _Toc166667092]Performance of Intermodulation Checks
Perform checks for intermodulation interference between the selected assignment frequency (both transmit and receive, if they are different) and existing systems yielded by the cull, in the manner described below.
Transmitter Intermodulation
If the operating frequencies of any two co-sited transmitters (including the proposed transmitter) are contained in the relevant frequency range (See Annex D Table D1) and can be algebraically combined in the form shown in Table 4 to produce a 3rd or 5th order intermodulation product within the ‘hit’ range of a co-sited receiver (as defined in Annex D, Table D2, of this RALI) the proposed frequency should not be assigned, unless other evidence can be cited to demonstrate that the level of intermodulation interference is acceptable.
Algebraic expressions for 3rd and 5th order intermodulation product frequencies
	Frequencies of 3rd Order Products
	Frequencies of 5th Order Products

	2f1 − f2
	3f1 − 2f2

	2f2 − f1
	3f2 − 2f1


f1 = centre frequency of first co-sited transmitter
f2 = centre frequency of second co-sited transmitter

Receiver Intermodulation
All systems falling within the cull limits specified in Annex D, Table D1, of this RALI are first evaluated for the occurrence of 3rd and 5th order intermodulation product ‘hits’ as per Table 4. A ‘hit’ is deemed to occur when an intermodulation product falls within the frequency ranges from a receiver specified in Annex D, Table D2, of this RALI.
Once the existence of a ‘hit’ has been confirmed, mathematical expressions (1) and (2) shown at Annex D3 of this RALI are evaluated to determine whether unacceptable interference would be caused due to receiver intermodulation by assignment of the proposed frequency.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]When equations (1) and (2) at Annex D3 of this RALI are satisfied, the level of intermodulation interference is permissible; conversely, when the equations are not satisfied the level of interference is considered harmful, and the proposed frequency should not be assigned, unless appropriate justification can be provided to indicate that the level of intermodulation interference is acceptable.
If either receiver or transmitter intermodulation checks fail against the selected frequency, select another frequency that passed the frequency-distance constraints and perform intermodulation checks on that frequency.
Continue to perform intermodulation checks on frequencies passing the frequency-distance constraints until an acceptable frequency is found.
In cases where the prospective licensee of the new assignment is also the only victim of any harmful intermodulation products, the licensee may elect to accept any interference and proceed with the assignment. 
[bookmark: _Toc383510962][bookmark: _Toc383511159][bookmark: _Toc383831929][bookmark: _Toc383835211][bookmark: _Toc383841408][bookmark: _Toc383848573][bookmark: _Toc391440200][bookmark: _Toc391702503][bookmark: _Toc391708603][bookmark: _Toc392036019][bookmark: _Toc392047646][bookmark: _Toc392650429][bookmark: _Toc392651134][bookmark: _Toc392651361][bookmark: _Toc406226428][bookmark: _Toc412343263][bookmark: _Toc412432081][bookmark: _Toc412432639][bookmark: _Toc412432877][bookmark: _Toc412432947][bookmark: _Toc412433102][bookmark: _Toc412433239][bookmark: _Toc412433454][bookmark: _Toc412434142][bookmark: _Toc412453639][bookmark: _Toc412455593][bookmark: _Toc412455789][bookmark: _Toc412456319][bookmark: _Toc412456379][bookmark: _Toc413664609][bookmark: _Toc415362660][bookmark: _Toc415362720][bookmark: _Toc415362780][bookmark: _Toc498493215][bookmark: _Toc29311954][bookmark: _Toc134012526][bookmark: _Toc166667093]Inter-Service Intermodulation Checks
Intermodulation resulting from interaction with other radiocommunication services such as television and FM radio broadcasting and paging systems may need to be considered at some sites, e.g. sites occupied by broadcasting transmitters. If inter-service intermodulation checks fail, find another acceptable frequency as per the procedure in section 6.5.3 in this RALI and perform inter-service intermodulation checks on that frequency until an acceptable frequency is found.
[bookmark: _Toc392047647][bookmark: _Toc392650430][bookmark: _Toc392651135][bookmark: _Toc392651362][bookmark: _Toc406226429][bookmark: _Toc412343264][bookmark: _Toc412432082][bookmark: _Toc412432640][bookmark: _Toc412432878][bookmark: _Toc412432948][bookmark: _Toc412433103][bookmark: _Toc412433240][bookmark: _Toc412433455][bookmark: _Toc412434143][bookmark: _Toc412453640][bookmark: _Toc412455594][bookmark: _Toc412455790][bookmark: _Toc412456320][bookmark: _Toc412456380][bookmark: _Toc413664610][bookmark: _Toc415362661][bookmark: _Toc415362721][bookmark: _Toc415362781][bookmark: _Toc498493216][bookmark: _Toc29311955][bookmark: _Toc134012527][bookmark: _Toc166667094][bookmark: _Toc354542256][bookmark: _Toc354542611][bookmark: _Toc355509352][bookmark: _Toc355509435][bookmark: _Toc355509465]The Frequency Assignment
Assign to the proposed system the channel that passes the intermodulation checks and satisfies the frequency-distance constraints, consistent with meeting the client’s operating frequency requirements as far as practicable.
[bookmark: _Toc383835213][bookmark: _Toc383841410][bookmark: _Toc383848575][bookmark: _Toc391440202][bookmark: _Toc391702505][bookmark: _Toc391708605][bookmark: _Toc392036021][bookmark: _Toc392047648][bookmark: _Toc392650431][bookmark: _Toc392651136][bookmark: _Toc392651363][bookmark: _Toc406226430][bookmark: _Toc412343265][bookmark: _Toc412432083][bookmark: _Toc412432641][bookmark: _Toc412432879][bookmark: _Toc412432949][bookmark: _Toc412433104][bookmark: _Toc412433241][bookmark: _Toc412433456][bookmark: _Toc412434144][bookmark: _Toc412453641][bookmark: _Toc412455595][bookmark: _Toc412455791][bookmark: _Toc412456321][bookmark: _Toc412456381][bookmark: _Toc413664611][bookmark: _Toc415362662][bookmark: _Toc415362722][bookmark: _Toc415362782][bookmark: _Toc498493217][bookmark: _Toc29311956][bookmark: _Toc134012528][bookmark: _Toc166667095]Frequency Assignment Procedure - Trunked Systems
The procedure for frequency coordination and assignment of trunked systems is identical to that for conventional two frequency systems; however frequency-distance constraints and intermodulation requirements must be met for all frequencies in the proposed trunking block or group at the proposed site (refer to Annex B of this RALI).
Note that intra-service intermodulation checks are not required for 800 MHz trunking assignments due to the homogeneous nature of the trunking segment and the 45 MHz base transmit/receive split.
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There may be circumstances where the channel selected using the above mentioned procedure is not the optimal channel to be assigned due to the local environment. Examples are: a large mountain range offering additional propagation loss to/from a service in an adjacent area; a transmitter located on a site at a height much greater or lower than the planning model assumes; or an anomalous propagation mode occurring due to a path over water.
Under such circumstances, modified frequency/distance constraints may be applied provided that interference to adjacent services is maintained to levels prescribed in the service model, and that service areas do not overlap (i.e. a minimum of 80 km separation is maintained for high power services). Mobile receivers in at least 90% of the area of any adjacent cells using the same frequency shall be protected (on channel) to a level as given in Table 5. In single frequency systems the base station receiver might also need consideration depending on terrain topography. 
Required on-channel protection levels for mobile receivers
	
	6.25 kHz bandwidth
	12.5 / 25 kHz bandwidth

	400 MHz Band
	−124 dBm
	−121 dBm

	VHF Band
	−115 dBm
	−112 dBm



Propagation path loss may be determined by use of any appropriate method described in section 4 of ITU-R P.526 (versions 4 through 9). Other methods for determining the propagation path loss may also be used pending ACMA agreement. A 9 second digital elevation model or better should be used. 
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The coordination methodology in this section applies to all Harmonised Government Spectrum (HGS) use, including when such use is authorised by a Harmonised Government Spectrum Area (HGSA) licence. The HGS frequency bands are listed in RALI MS22 – 400 MHz Plan (i.e. they exclude the rail segments and parts of 420-430 MHz used for defence purposes).
Area wide systems operating under HGSA arrangements have no coordination requirements and operate on a no interference – no protection basis. 
[bookmark: _Toc29311959][bookmark: _Toc134012531][bookmark: _Toc166667098]Geographic boundary power spectral density (PSD) limitations
For proposed sited transmitters located within 120 km of a neighbouring jurisdiction, the PSD thresholds specified in Table 5 apply at any point within the geographical area of any neighbouring jurisdiction(s), unless otherwise agreed between HGSA licensee(s) of the affected jurisdiction(s). 
In-band PSD threshold value at a jurisdictional boundary
	Emission Bandwidth
	In-Band interference Threshold

	6.25 kHz
	-124 dBm

	12.5 kHz
	-121 dBm

	25 kHz
	-121 dBm


The following procedure should be used to determine if a transmitter meets the in-band jurisdictional PSD threshold described above:
Step 1: Calculate the coverage area of the proposed station using:
	
	


Where;
 	:	Interfering power (dBm)
	:	Equivalent Isotropically Radiated Power of interfering transmitter (dBm)
 	:	Receiver Antenna Gain (6 dBi)
	:	Propagation path loss (dB) is calculated using the most recent revision of propagation model ITU-R P.526[footnoteRef:20] [20:  Propagation by diffraction, see http://www.itu.int/rec/R-REC-P.526/en. Assumptions: K factor 4/3, mobile height 1.5 metres, base antenna height 30m.] 

Step 2: Using the resultant coverage area plot of the interfering signal, ensure that the interference power does not exceed the maximum acceptable interference level (values in Table 5) anywhere within a neighbouring jurisdiction[footnoteRef:21]. [21:  E.g. for an assignment in NSW near the Queensland border, if the threshold level is exceeded anywhere in Queensland the PSD test fails.] 
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The purpose of this section is to provide additional advice on frequency assignment policy for single and two frequency land mobile systems that will operate in Harmonised Government Spectrum (HGS) segments within the 400 MHz band. The HGS comprises frequency segments that are designated for use exclusively for Commonwealth, State and Territory Government purposes. The 400 MHz plan (RALI MS22) details allocation and channelling arrangements for HGS and non-HGS segments. Note the spectrum set aside for rail use and parts of 420 – 430 MHz used for defence purposes are not included in the HGSA licence frequency ranges.
The document Harmonised government spectrum area licences in the 400 MHz band outlines the licensee requirements and application process for HGSA licences. HGSA licensees will be responsible for coordinating frequency access to HGS segments inside their jurisdictional geographical area. This will include coordination between users within their own jurisdiction as well as coordination with neighbouring jurisdictions and non-HGS users operating within their jurisdiction boundaries. 
The intent is to afford a degree of flexibility to HGSA licensees in such a way that they are not (in all cases) constrained by the frequency reuse distances prescribed in this RALI. This will allow ‘denser’ network topologies to be deployed to better service areas where demand for channels is high. Conversely, there is an expectation that coordinator rights are used to ensure that networks are deployed in a spectrally efficient manner so as to make the best use of the spectrum available for exclusive government use.
While this means that the constraints of RALI LM8 will largely be relaxed for services operating under the same HGSA licence, there remain some components of the RALI where the service model and coordination procedures must necessarily continue to apply to HGS users. These include Section 4, which defines a service model for LMRS and LPMRS systems and gives operational characteristics of Land Mobile Systems (LMS) that are used to achieve a target grade of service; and Sections 5 and 6, which detail the frequency assignment policy and coordination procedures for LMS including the methodology behind intermodulation checks which are still applicable to the HGS. 
The provisions listed in this Section may be invoked by an entity that holds an HGSA licence. The interference protection methodologies and coordination criteria detailed in this section are based on those detailed in the service models described in this RALI.
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A “buffer zone” has been defined in both the geographical and frequency domain. HGSA licensees will be required to observe this buffer zone in order to avoid interference into non-HGS frequency segments (adjacent band operation) and into adjacent jurisdictions (co-frequency operation). Within these buffer zones, the provisions listed below in Section 6.10.2 cannot be invoked. 
The geographic and frequency limits of the buffer zone are as follows:
Within 120 km of the geographical limit of a jurisdictional boundary; and 
Within 200 kHz of the edge of an HGSA frequency segment that borders a segment not covered by the HGSA licence. 
HGS services proposed to operate within a buffer zone are subject to all LM08 coordination requirements and power restrictions.
[bookmark: _Toc29311962][bookmark: _Toc134012534][bookmark: _Toc166667101]Larger service areas in regional and remote areas
Some deployments in Low and Remote density area[footnoteRef:22] in the HGS may operate with a higher EIRP than is permitted in Section 4.0 of the RALI, in order to achieve larger service areas. In these areas, the transmitter power and EIRP of base stations operating under an HGSA licence is specified as follows:   [22:  http://www.acma.gov.au/theACMA/About/Making-payments/Apparatus-licence-fees/apparatus-licence-fees-acma#schedule] 

Transmitter power (at the antenna input) not to exceed 125W; and
EIRP not to exceed 400W in any direction. 
However, the EIRP limit for mobile stations has not changed.
Operations under the above conditions are limited by:
Geographic and frequency range radiated power spectral density limitations (as specified in 6.9.1 and 6.10.3 respectively) must be adhered to; and
Base station location, i.e. power is limited to the ordinary conditions of Section 4 of this RALI within a buffer zone;
Equipment standards: equipment must adhere to applicable standards specified in the RALI. Equipment meeting the Australian radiocommunications equipment standard(s) relevant to operation in the Land Mobile Service (LMS) will also meet those stated in the LMRS and LPMRS service model for adjacent channel isolation, receiver sensitivity, and transmitter spurious and out-of-band emissions;
Intermodulation requirements described in Section 6.10.4 of this RALI must be adhered to.
Deployment of LMS systems (LMRS and LPMRS) in the 400 MHz band in High and Medium density areas, or within a buffer zone, is required to comply with all coordination criteria and all ordinary service model parameters specified in Section 4 of the RALI. 
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The power spectral density (PSD) of the maximum radiated power (i.e. the EIRP) limits that must be achieved at the segment boundary frequency (HGSA/non-HGSA) are shown in Table 6[footnoteRef:23].   [23:  These figures have been derived from applicable standards that specify transmitter emission masks, as shown in Spectrum Planning Report SPP 08/14 (Derivation of 400 MHz band land mobile frequency-distance constraints used in RALI LM8).] 


Out-of-band radiated power limits (into carrying channel bandwidths
	Emission  Bandwidth
	Out-of-Band Interference Threshold

	6.25 kHz
	-16 dBm

	12.5 kHz
	-20 dBm

	25 kHz
	-13 dBm



[bookmark: _Toc29311964][bookmark: _Toc134012536][bookmark: _Toc166667103]Coordination Methodologies 
The provisions listed in this RALI afford HGSA licensees the requisite flexibility to manage access to HGS segments. The geographic area and frequency band-edge constraints specified are intended to help coordinate with other jurisdictions (in-band) and between HGS segments and non-HGS segments (out-of-band). 
6.10.4.1 Intra-Jurisdictional Coordination
Coordination between users within segments in a jurisdiction covered by an HGSA licence is a matter for the HGSA licensee. The coordination methodologies set out in RALI LM8 may be used to guide this process. 
Coordination between users in a segment in a jurisdiction covered by an HGSA licence and users in a segment not covered by the licence, is to follow the coordination methodologies set out in RALI LM8.
6.10.4.2 Inter-Jurisdictional Coordination
Assignments within HGS must meet the coordination requirements detailed in this RALI with respect to HGS registrations in adjacent jurisdictions. Additionally, the in-band PSD thresholds shown in Table 5 in this RALI must be met within neighbouring jurisdictions. If cross-jurisdiction coordination cannot be achieved and/or the above mentioned boundary PSD thresholds cannot be met, an assignment can only be made if an agreement can be reached between the respective HGSA licensees. If one of the affected jurisdictions does not have an HGSA licence, agreement must be reached with the jurisdiction’s National Coordinating Committee for Government Radiocommunications (NCCGR) representative.
6.10.4.3 Coordination between HGS users and non-HGS users
Assignments within the HGS must meet the coordination requirements detailed in this RALI with respect to non-HGS services, operating in adjacent non-HGS segments. Additionally, the out-of-band radiated PSD limits into adjacent non-HGS segments as shown in Table 6 in this RALI must be met. 
6.10.4.4 Intermodulation checks
The coordination requirements detailed above are intended to ensure that no harmful interference is caused to licensed services outside the jurisdiction (frequency or geography-wise) of the band coordinator. This also extends to interference that might arise from intermodulation. In all cases, the intermodulation requirements specified in Section 6.5 of RALI LM8 must be adhered to when making an assignment in the HGS. This extends to operation under the provisions of 6.10.2 of this RALI (use of higher EIRP to achieve larger coverage areas in Low and Remote density areas). 
Furthermore, given the provisions of 6.10.2, there are further conditions placed on HGS assignments operating under these provisions with respect to intermodulation checks with future non-HGS assignment requests within the intermodulation cull radius of the HGS station. That is, if a prospective non-HGS assignment cannot be made due to intermodulation interference resulting from a station currently operating in the HGS as a result of the additional EIRP, the HGS operator has obligations to work through the process set out below to assist with accommodating the prospective non-HGS assignee (this does not apply when the HGS user is operating in accordance with the normal power limits set out in Section 4 of this RALI). This process is as follows:
When assessing a prospective non-HGS assignment against a high EIRP station operating in HGS and within the intermodulation cull radius, checks should be carried out using both the actual (higher) EIRP of the HGS station (check 1) and an EIRP of 83W (check 2). 
If both check 1 and check 2 fail, then the prospective assignment cannot be made, as the intermodulation check would have failed regardless of whether or not the HGS assignment was operating under the provisions of 6.10.2.
If check 1 fails, but check 2 passes, and it can be shown that an alternative channel is not available for the non-HGS user in the requested location, then it is the responsibility of the HGS assignee to accommodate the new proposed assignment. The prospective assignment can proceed as long as the HGS assignee has been contacted in writing to:
Reduce EIRP to be compliant with Section 4 of this RALI; or
Move to a different HGS channel for which intermodulation checks would pass for the higher EIRP limit.
Once initial contact has been made by the prospective non-HGS assignee, the HGS assignee has 20 business days to comply with the request.
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[bookmark: _Toc513476332][bookmark: _Toc8983859][bookmark: _Toc8986383][bookmark: _Toc166667104]Exceptions
Exceptions to the requirements of this RALI for prospective assignments require case-by-case consideration by the Manager, Spectrum Planning Section.
A request for exemption from the requirements of this RALI would need to be accompanied by evidence to support the request.
All requests for exemptions should be submitted to freqplan@acma.gov.au. 
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Approved     	17/MAY/2024

Daniel Gocentas
Manager a/g
Spectrum Planning Section
Spectrum Planning and Engineering Branch
Communications Infrastructure Division
Australian Communications and Media Authority
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A modified version of the Longley-Rice propagation loss model [11] has been used in the calculation of propagation loss for the determination of frequency-distance constraints appearing in Annex C when the interference path is between two high sites having effective antenna heights of 200 metres above surrounding terrain. The model has also been used for the determination of intermodulation parameters appearing in Annex  D.  For information, parameter values used in the model are detailed in Table A1 below.
Table A1: Parameter Values used in the Modified Longley-Rice Propagation Loss Model
	Band

	Frequency Limits
(MHz)
	Distance
(km)
	Path Loss
(dB)

	VHF
Mid and High
Bands
	70 to 87.5
148 to 174
	0 < distance <= 0.006
0.006 < distance <= 40
distance > 40
	41
FSL + 10
96 + (0.55 x distance)

	400 MHz
Band
	403 to 520
	0 < distance <= 0.003
0.003 < distance <= 40
distance > 40
	45
FSL + 10
104 + (0.55 x distance)

	800 MHz Trunking Band
	806 to 854
	0 < distance <= 0.003
0.003 < distance <= 55
distance > 55
	50
FSL + 10
107 + (0.55 x distance)



Notes:	1.  distance = spatial separation between antennas
	2.  FSL	=  Free Space Loss [in dB]
   		=  32.5 + 20 log (distance [in km] ) + 20 log (frequency [in MHz] )
	3.   The model estimates propagation loss to a 90 % confidence level and assumes a terrain irregularity factor of 90 metres [11].
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A2.  Modified Hata Model
The modified Hata propagation loss model [7] for suburban environment has been used in the calculation of propagation loss for the determination of frequency-distance constraints appearing in Annex C for two frequency LMRS systems, when the interference path is between a high site and a low site (base to mobile). The modified Hata urban model has been used in the calculations for all cases involving enclosed, digital short-range and LPMRS systems, including coordination of LMRS with LPMRS.
The modified Hata model estimates mean propagation loss (50% of locations for 50% of the time). 
The modified Hata equations are as follows:


where:
	= 

		= median path loss (dB)
	= 
 	= 
d		= distance (km)
f		= frequency (MHz)
	= base and mobile antenna heights respectively (m)

Modified Hata Model for LPMRS
The modified Hata propagation loss model for urban environment used for LPMRS has been adjusted for the base station antenna height lower than 30 m, based on ERC Report 68 [12] as follows:









where:
L		= median path loss (dB)



d		= distance (km)
f		= frequency (MHz)
	= base and mobile antenna heights respectively (m)


L = 32.4 + 20log(f) + 10log( d2 + ( )2 /106 )


 
When L is below the free space attenuation for the same distance, the free space attenuation should be used instead.
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Table B1.1: VHF High Band Sub-segment A
	BLOCK
	GROUP
	CHANNEL NUMBER*

	1
	1
	1
	13
	25
	37
	49

	
	2
	61
	73
	85
	97
	109

	2
	1
	2
	14
	26
	38
	50

	
	2
	62
	74
	86
	98
	110

	3
	1
	3
	15
	27
	39
	51

	
	2
	63
	75
	87
	99
	111

	4
	1
	4
	16
	28
	40
	52

	
	2
	64
	76
	88
	100
	112

	5
	1
	5
	17
	29
	41
	53

	
	
	
	
	
	
	

	
	2
	65
	77
	89
	101
	113

	6
	1
	6
	18
	30
	42
	54

	
	2
	66
	78
	90
	102
	114

	7
	1
	7
	19
	31
	43
	55

	
	2
	67
	79
	91
	103
	115

	8
	1
	8
	20
	32
	44
	56

	
	2
	68
	80
	92
	104
	116

	9
	1
	9
	21
	33
	45
	57

	
	2
	69
	81
	93
	105
	117

	10
	1
	10
	22
	34
	46
	58

	
	2
	70
	82
	94
	106
	118

	11
	1
	11
	23
	35
	47
	59

	
	2
	71
	83
	95
	107
	119

	12
	1
	12
	24
	36
	48
	60

	
	2
	72
	84
	96
	108
	120


* For allocations of channel numbers to frequencies, see Table B2.1



Table B1.2: VHF High Band Sub-segment B
	
BLOCK
	GROUP
	CHANNEL NUMBER*

	1
	1
	121
	133
	145
	157
	169

	
	2
	181
	193
	205
	217
	229

	2
	1
	122
	134
	146
	158
	170

	
	2
	182
	194
	206
	218
	230

	3
	1
	123
	135
	147
	159
	171

	
	2
	183
	195
	207
	219
	231

	4
	1
	124
	136
	148
	160
	172

	
	2
	184
	196
	208
	220
	232

	5
	1
	125
	137
	149
	161
	173

	
	2
	185
	197
	209
	221
	233

	6
	1
	126
	138
	150
	162
	174

	
	2
	186
	198
	210
	222
	234

	7
	1
	127
	139
	151
	163
	175

	
	2
	187
	199
	211
	223
	235

	8
	1
	128
	140
	152
	164
	176

	
	2
	188
	200
	212
	224
	236

	9
	1
	129
	141
	153
	165
	177

	
	2
	189
	201
	213
	225
	237

	10
	1
	130
	142
	154
	166
	178

	
	2
	190
	202
	214
	226
	238

	11
	1
	131
	143
	155
	167
	179

	
	2
	191
	203
	215
	227
	239

	12
	1
	132
	144
	156
	168
	180

	
	2
	192
	204
	216
	228
	240


* For allocations of channel numbers to frequencies, see Table B2.2
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B2.  Channel Allocations for VHF High Band Trunking Channels

Table B2.1: VHF High Band Sub-segment A
	CHAN
	BASE TX
	BASE RX
	CHAN
	BASE TX
	BASE RX
	CHAN
	BASE TX
	BASE RX

	1
	165.20000
	169.80000
	41
	165.70000
	170.30000
	81
	166.20000
	170.80000

	2
	165.21250
	169.81250
	42
	165.71250
	170.31250
	82
	166.21250
	170.81250

	3
	165.22500
	169.82500
	43
	165.72500
	170.32500
	83
	166.22500
	170.82500

	4
	165.23750
	169.83750
	44
	165.73750
	170.33750
	84
	166.23750
	170.83750

	5
	165.25000
	169.85000
	45
	165.75000
	170.35000
	85
	166.25000
	170.85000

	6
	165.26250
	169.86250
	46
	165.76250
	170.36250
	86
	166.26250
	170.86250

	7
	165.27500
	169.87500
	47
	165.77500
	170.37500
	87
	166.27500
	170.87500

	8
	165.28750
	169.88750
	48
	165.78750
	170.38750
	88
	166.28750
	170.88750

	9
	165.30000
	169.90000
	49
	165.80000
	170.40000
	89
	166.30000
	170.90000

	10
	165.31250
	169.91250
	50
	165.81250
	170.41250
	90
	166.31250
	170.91250

	11
	165.32500
	169.92500
	51
	165.82500
	170.42500
	91
	166.32500
	170.92500

	12
	165.33750
	169.93750
	52
	165.83750
	170.43750
	92
	166.33750
	170.93750

	13
	165.35000
	169.95000
	53
	165.85000
	170.45000
	93
	166.35000
	170.95000

	14
	165.36250
	169.96250
	54
	165.86250
	170.46250
	94
	166.36250
	170.96250

	15
	165.37500
	169.97500
	55
	165.87500
	170.47500
	95
	166.37500
	170.97500

	16
	165.38750
	169.98750
	56
	165.88750
	170.48750
	96
	166.38750
	170.98750

	17
	165.40000
	170.00000
	57
	165.90000
	170.50000
	97
	166.40000
	171.00000

	18
	165.41250
	170.01250
	58
	165.91250
	170.51250
	98
	166.41250
	171.01250

	19
	165.42500
	170.02500
	59
	165.92500
	170.52500
	99
	166.42500
	171.02500

	20
	165.43750
	170.03750
	60
	165.93750
	170.53750
	100
	166.43750
	171.03750

	21
	165.45000
	170.05000
	61
	165.95000
	170.55000
	101
	166.45000
	171.05000

	22
	165.46250
	170.06250
	62
	165.96250
	170.56250
	102
	166.46250
	171.06250

	23
	165.47500
	170.07500
	63
	165.97500
	170.57500
	103
	166.47500
	171.07500

	24
	165.48750
	170.08750
	64
	165.98750
	170.58750
	104
	166.48750
	171.08750

	25
	165.50000
	170.10000
	65
	166.00000
	170.60000
	105
	166.50000
	171.10000

	26
	165.51250
	170.11250
	66
	166.01250
	170.61250
	106
	166.51250
	171.11250

	27
	165.52500
	170.12500
	67
	166.02500
	170.62500
	107
	166.52500
	171.12500

	28
	165.53750
	170.13750
	68
	166.03750
	170.63750
	108
	166.53750
	171.13750

	29
	165.55000
	170.15000
	69
	166.05000
	170.65000
	109
	166.55000
	171.15000

	30
	165.56250
	170.16250
	70
	166.06250
	170.66250
	110
	166.56250
	171.16250

	31
	165.57500
	170.17500
	71
	166.07500
	170.67500
	111
	166.57500
	171.17500

	32
	165.58750
	170.18750
	72
	166.08750
	170.68750
	112
	166.58750
	171.18750

	33
	165.60000
	170.20000
	73
	166.10000
	170.70000
	113
	166.60000
	171.20000

	34
	165.61250
	170.21250
	74
	166.11250
	170.71250
	114
	166.61250
	171.21250

	35
	165.62500
	170.22500
	75
	166.12500
	170.72500
	115
	166.62500
	171.22500

	36
	165.63750
	170.23750
	76
	166.13750
	170.73750
	116
	166.63750
	171.23750

	37
	165.65000
	170.25000
	77
	166.15000
	170.75000
	117
	166.65000
	171.25000

	38
	165.66250
	170.26250
	78
	166.16250
	170.76250
	118
	166.66250
	171.26250

	39
	165.67500
	170.27500
	79
	166.17500
	170.77500
	119
	166.67500
	171.27500

	40
	165.68750
	170.28750
	80
	166.18750
	170.78750
	120
	166.68750
	171.28750




Table B2.2: VHF High Band Sub-segment B
	CHAN
	BASE TX
	BASE RX
	CHAN
	BASE TX
	BASE RX
	CHAN
	BASE TX
	BASE RX

	121
	166.70000
	171.30000
	161
	167.20000
	171.80000
	201
	167.70000
	172.30000

	122
	166.71250
	171.31250
	162
	167.21250
	171.81250
	202
	167.71250
	172.31250

	123
	166.72500
	171.32500
	163
	167.22500
	171.82500
	203
	167.72500
	172.32500

	124
	166.73750
	171.33750
	164
	167.23750
	171.83750
	204
	167.73750
	172.33750

	125
	166.75000
	171.35000
	165
	167.25000
	171.85000
	205
	167.75000
	172.35000

	126
	166.76250
	171.36250
	166
	167.26250
	171.86250
	206
	167.76250
	172.36250

	127
	166.77500
	171.37500
	167
	167.27500
	171.87500
	207
	167.77500
	172.37500

	128
	166.78750
	171.38750
	168
	167.28750
	171.88750
	208
	167.78750
	172.38750

	129
	166.80000
	171.40000
	169
	167.30000
	171.90000
	209
	167.80000
	172.40000

	130
	166.81250
	171.41250
	170
	167.31250
	171.91250
	210
	167.81250
	172.41250

	131
	166.82500
	171.42500
	171
	167.32500
	171.92500
	211
	167.82500
	172.42500

	132
	166.83750
	171.43750
	172
	167.33750
	171.93750
	212
	167.83750
	172.43750

	133
	166.85000
	171.45000
	173
	167.35000
	171.95000
	213
	167.85000
	172.45000

	134
	166.86250
	171.46250
	174
	167.36250
	171.96250
	214
	167.86250
	172.46250

	135
	166.87500
	171.47500
	175
	167.37500
	171.97500
	215
	167.87500
	172.47500

	136
	166.88750
	171.48750
	176
	167.38750
	171.98750
	216
	167.88750
	172.48750

	137
	166.90000
	171.50000
	177
	167.40000
	172.00000
	217
	167.90000
	172.50000

	138
	166.91250
	171.51250
	178
	167.41250
	172.01250
	218
	167.91250
	172.51250

	139
	166.92500
	171.52500
	179
	167.42500
	172.02500
	219
	167.92500
	172.52500

	140
	166.93750
	171.53750
	180
	167.43750
	172.03750
	220
	167.93750
	172.53750

	141
	166.95000
	171.55000
	181
	167.45000
	172.05000
	221
	167.95000
	172.55000

	142
	166.96250
	171.56250
	182
	167.46250
	172.06250
	222
	167.96250
	172.56250

	143
	166.97500
	171.57500
	183
	167.47500
	172.07500
	223
	167.97500
	172.57500

	144
	166.98750
	171.58750
	184
	167.48750
	172.08750
	224
	167.98750
	172.58750

	145
	167.00000
	171.60000
	185
	167.50000
	172.10000
	225
	168.00000
	172.60000

	146
	167.01250
	171.61250
	186
	167.51250
	172.11250
	226
	168.01250
	172.61250

	147
	167.02500
	171.62500
	187
	167.52500
	172.12500
	227
	168.02500
	172.62500

	148
	167.03750
	171.63750
	188
	167.53750
	172.13750
	228
	168.03750
	172.63750

	149
	167.05000
	171.65000
	189
	167.55000
	172.15000
	229
	168.05000
	172.65000

	150
	167.06250
	171.66250
	190
	167.56250
	172.16250
	230
	168.06250
	172.66250

	151
	167.07500
	171.67500
	191
	167.57500
	172.17500
	231
	168.07500
	172.67500

	152
	167.08750
	171.68750
	192
	167.58750
	172.18750
	232
	168.08750
	172.68750

	153
	167.10000
	171.70000
	193
	167.60000
	172.20000
	233
	168.10000
	172.70000

	154
	167.11250
	171.71250
	194
	167.61250
	172.21250
	234
	168.11250
	172.71250

	155
	167.12500
	171.72500
	195
	167.62500
	172.22500
	235
	168.12500
	172.72500

	156
	167.13750
	171.73750
	196
	167.63750
	172.23750
	236
	168.13750
	172.73750

	157
	167.15000
	171.75000
	197
	167.65000
	172.25000
	237
	168.15000
	172.75000

	158
	167.16250
	171.76250
	198
	167.66250
	172.26250
	238
	168.16250
	172.76250

	159
	167.17500
	171.77500
	199
	167.67500
	172.27500
	239
	168.17500
	172.77500

	160
	167.18750
	171.78750
	200
	167.68750
	172.28750
	240
	168.18750
	172.78750


[bookmark: _Toc406226440][bookmark: _Toc412343275][bookmark: _Toc412432093][bookmark: _Toc412432651][bookmark: _Toc412432889][bookmark: _Toc412432959][bookmark: _Toc412433114][bookmark: _Toc412433251][bookmark: _Toc412433466][bookmark: _Toc412434154][bookmark: _Toc412453651][bookmark: _Toc412455605][bookmark: _Toc412455801][bookmark: _Toc412456331][bookmark: _Toc412456391][bookmark: _Toc413664621][bookmark: _Toc415362672][bookmark: _Toc415362732][bookmark: _Toc415362792][bookmark: _Toc498493227][bookmark: _Toc29311973][bookmark: _Toc134012545][bookmark: _Toc166667113][bookmark: _Toc391440213][bookmark: _Toc391702516][bookmark: _Toc391708616][bookmark: _Toc392036032][bookmark: _Toc392047659][bookmark: _Toc392650442][bookmark: _Toc392651147][bookmark: _Toc392651374]
B3.  Block, Group and Channel Structure for the 400 MHz Trunking Band

Table B3.1: Block and Group Structure for the 400 MHz Trunking Band
	BLOCK
	GROUP
	CHANNEL NUMBER*



	1
	1
	1
	41
	81
	121
	161

	
	2
	21
	61
	101
	141
	181

	
	3
	11
	51
	91
	131
	171

	
	4
	31
	71
	111
	151
	191

	2
	1
	2
	42
	82
	122
	162

	
	2
	22
	62
	102
	142
	182

	
	3
	12
	52
	92
	132
	172

	
	4
	32
	72
	112
	152
	192

	3
	1
	3
	43
	83
	123
	163

	
	2
	23
	63
	103
	143
	183

	
	3
	13
	53
	93
	133
	173

	
	4
	33
	73
	113
	153
	193

	4
	1
	4
	44
	84
	124
	164

	
	2
	24
	64
	104
	144
	184

	
	3
	14
	54
	94
	134
	174

	
	4
	34
	74
	114
	154
	194

	5
	1
	5
	45
	85
	125
	165

	
	2
	25
	65
	105
	145
	185

	
	3
	15
	55
	95
	135
	175

	
	4
	35
	75
	115
	155
	195

	6
	1
	6
	46
	86
	126
	166

	
	2
	26
	66
	106
	146
	186

	
	3
	16
	56
	96
	136
	176

	
	4
	36
	76
	116
	156
	196

	7
	1
	7
	47
	87
	127
	167

	
	2
	27
	67
	107
	147
	187

	
	3
	17
	57
	97
	137
	177

	
	4
	37
	77
	117
	157
	197

	8
	1
	8
	48
	88
	128
	168

	
	2
	28
	68
	108
	148
	188

	
	3
	18
	58
	98
	138
	178

	
	4
	38
	78
	118
	158
	198

	9
	1
	9
	49
	89
	129
	169

	
	2
	29
	69
	109
	149
	189

	
	3
	19
	59
	99
	139
	179

	
	4
	39
	79
	119
	159
	199

	10
	1
	10
	50
	90
	130
	170

	
	2
	30
	70
	110
	150
	190

	
	3
	20
	60
	100
	140
	180

	
	4
	40
	80
	120
	160
	200


* For allocations of channel numbers to frequencies, see Table B3.2


Table B3.2: Channel Allocations for the 400 MHz Trunking Band
	CH #
	BASE TX
	BASE RX
	CH #
	BASE TX
	BASE RX
	CH #
	BASE TX
	BASE RX
	CH #
	BASE TX
	BASE RX

	1
	415.5750
	406.1250
	51
	416.2000
	406.7500
	101
	416.8250
	407.3750
	151
	417.4500
	408.0000

	2
	415.5875
	406.1375
	52
	416.2125
	406.7625
	102
	416.8375
	407.3875
	152
	417.4625
	408.0125

	3
	415.6000
	406.1500
	53
	416.2250
	406.7750
	103
	416.8500
	407.4000
	153
	417.4750
	408.0250

	4
	415.6125
	406.1625
	54
	416.2375
	406.7875
	104
	416.8625
	407.4125
	154
	417.4875
	408.0375

	5
	415.6250
	406.1750
	55
	416.2500
	406.8000
	105
	416.8750
	407.4250
	155
	417.5000
	408.0500

	6
	415.6375
	406.1875
	56
	416.2625
	406.8125
	106
	416.8875
	407.4375
	156
	417.5125
	408.0625

	7
	415.6500
	406.2000
	57
	416.2750
	406.8250
	107
	416.9000
	407.4500
	157
	417.5250
	408.0750

	8
	415.6625
	406.2125
	58
	416.2875
	406.8375
	108
	416.9125
	407.4625
	158
	417.5375
	408.0875

	9
	415.6750
	406.2250
	59
	416.3000
	406.8500
	109
	416.9250
	407.4750
	159
	417.5500
	408.1000

	10
	415.6875
	406.2375
	60
	416.3125
	406.8625
	110
	416.9375
	407.4875
	160
	417.5625
	408.1125

	11
	415.7000
	406.2500
	61
	416.3250
	406.8750
	111
	416.9500
	407.5000
	161
	417.5750
	408.1250

	12
	415.7125
	406.2625
	62
	416.3375
	406.8875
	112
	416.9625
	407.5125
	162
	417.5875
	408.1375

	13
	415.7250
	406.2750
	63
	416.3500
	406.9000
	113
	416.9750
	407.5250
	163
	417.6000
	408.1500

	14
	415.7375
	406.2875
	64
	416.3625
	406.9125
	114
	416.9875
	407.5375
	164
	417.6125
	408.1625

	15
	415.7500
	406.3000
	65
	416.3750
	406.9250
	115
	417.0000
	407.5500
	165
	417.6250
	408.1750

	16
	415.7625
	406.3125
	66
	416.3875
	406.9375
	116
	417.0125
	407.5625
	166
	417.6375
	408.1875

	17
	415.7750
	406.3250
	67
	416.4000
	406.9500
	117
	417.0250
	407.5750
	167
	417.6500
	408.2000

	18
	415.7875
	406.3375
	68
	416.4125
	406.9625
	118
	417.0375
	407.5875
	168
	417.6625
	408.2125

	19
	415.8000
	406.3500
	69
	416.4250
	406.9750
	119
	417.0500
	407.6000
	169
	417.6750
	408.2250

	20
	415.8125
	406.3625
	70
	416.4375
	406.9875
	120
	417.0625
	407.6125
	170
	417.6875
	408.2375

	21
	415.8250
	406.3750
	71
	416.4500
	407.0000
	121
	417.0750
	407.6250
	171
	417.7000
	408.2500

	22
	415.8375
	406.3875
	72
	416.4625
	407.0125
	122
	417.0875
	407.6375
	172
	417.7125
	408.2625

	23
	415.8500
	406.4000
	73
	416.4750
	407.0250
	123
	417.1000
	407.6500
	173
	417.7250
	408.2750

	24
	415.8625
	406.4125
	74
	416.4875
	407.0375
	124
	417.1125
	407.6625
	174
	417.7375
	408.2875

	25
	415.8750
	406.4250
	75
	416.5000
	407.0500
	125
	417.1250
	407.6750
	175
	417.7500
	408.3000

	26
	415.8875
	406.4375
	76
	416.5125
	407.0625
	126
	417.1375
	407.6875
	176
	417.7625
	408.3125

	27
	415.9000
	406.4500
	77
	416.5250
	407.0750
	127
	417.1500
	407.7000
	177
	417.7750
	408.3250

	28
	415.9125
	406.4625
	78
	416.5375
	407.0875
	128
	417.1625
	407.7125
	178
	417.7875
	408.3375

	29
	415.9250
	406.4750
	79
	416.5500
	407.1000
	129
	417.1750
	407.7250
	179
	417.8000
	408.3500

	30
	415.9375
	406.4875
	80
	416.5625
	407.1125
	130
	417.1875
	407.7375
	180
	417.8125
	408.3625

	31
	415.9500
	406.5000
	81
	416.5750
	407.1250
	131
	417.2000
	407.7500
	181
	417.8250
	408.3750

	32
	415.9625
	406.5125
	82
	416.5875
	407.1375
	132
	417.2125
	407.7625
	182
	417.8375
	408.3875

	33
	415.9750
	406.5250
	83
	416.6000
	407.1500
	133
	417.2250
	407.7750
	183
	417.8500
	408.4000

	34
	415.9875
	406.5375
	84
	416.6125
	407.1625
	134
	417.2375
	407.7875
	184
	417.8625
	408.4125

	35
	416.0000
	406.5500
	85
	416.6250
	407.1750
	135
	417.2500
	407.8000
	185
	417.8750
	408.4250

	36
	416.0125
	406.5625
	86
	416.6375
	407.1875
	136
	417.2625
	407.8125
	186
	417.8875
	408.4375

	37
	416.0250
	406.5750
	87
	416.6500
	407.2000
	137
	417.2750
	407.8250
	187
	417.9000
	408.4500

	38
	416.0375
	406.5875
	88
	416.6625
	407.2125
	138
	417.2875
	407.8375
	188
	417.9125
	408.4625

	39
	416.0500
	406.6000
	89
	416.6750
	407.2250
	139
	417.3000
	407.8500
	189
	417.9250
	408.4750

	40
	416.0625
	406.6125
	90
	416.6875
	407.2375
	140
	417.3125
	407.8625
	190
	417.9375
	408.4875

	41
	416.0750
	406.6250
	91
	416.7000
	407.2500
	141
	417.3250
	407.8750
	191
	417.9500
	408.5000

	42
	416.0875
	406.6375
	92
	416.7125
	407.2625
	142
	417.3375
	407.8875
	192
	417.9625
	408.5125

	43
	416.1000
	406.6500
	93
	416.7250
	407.2750
	143
	417.3500
	407.9000
	193
	417.9750
	408.5250

	44
	416.1125
	406.6625
	94
	416.7375
	407.2875
	144
	417.3625
	407.9125
	194
	417.9875
	408.5375

	45
	416.1250
	406.6750
	95
	416.7500
	407.3000
	145
	417.3750
	407.9250
	195
	418.0000
	408.5500

	46
	416.1375
	406.6875
	96
	416.7625
	407.3125
	146
	417.3875
	407.9375
	196
	418.0125
	408.5625

	47
	416.1500
	406.7000
	97
	416.7750
	407.3250
	147
	417.4000
	407.9500
	197
	418.0250
	408.5750

	48
	416.1625
	406.7125
	98
	416.7875
	407.3375
	148
	417.4125
	407.9625
	198
	418.0375
	408.5875

	49
	416.1750
	406.7250
	99
	416.8000
	407.3500
	149
	417.4250
	407.9750
	199
	418.0500
	408.6000

	50
	416.1875
	406.7375
	100
	416.8125
	407.3625
	150
	417.4375
	407.9875
	200
	418.0625
	408.6125


* For allocations of channel numbers to frequencies, see Table B4.2
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Table B4.1: Block and Group Structure for the 800 MHz Trunking Band (12.5 kHz channel spacing)
	BLOCK
	GROUP
	CHANNEL NUMBER*



	1
	1
	1
	49
	97
	145
	193

	
	2
	25
	73
	121
	169
	217

	
	3
	13
	61
	109
	157
	205

	
	4
	37
	85
	133
	181
	229

	2
	1
	2
	50
	98
	146
	194

	
	2
	26
	74
	122
	170
	218

	
	3
	14
	62
	110
	158
	206

	
	4
	38
	86
	134
	182
	230

	3
	1
	3
	51
	99
	147
	195

	
	2
	27
	75
	123
	171
	219

	
	3
	15
	63
	111
	159
	207

	
	4
	39
	87
	135
	183
	231

	4
	1
	4
	52
	100
	148
	196

	
	2
	28
	76
	124
	172
	220

	
	3
	16
	64
	112
	160
	208

	
	4
	40
	88
	136
	184
	232

	5
	1
	5
	53
	101
	149
	197

	
	2
	29
	77
	125
	173
	221

	
	3
	17
	65
	113
	161
	209

	
	4
	41
	89
	137
	185
	233

	6
	1
	6
	54
	102
	150
	198

	
	2
	30
	78
	126
	174
	222

	
	3
	18
	66
	114
	162
	210

	
	4
	42
	90
	138
	186
	234

	7
	1
	7
	55
	103
	151
	199

	
	2
	31
	79
	127
	175
	223

	
	3
	19
	67
	115
	163
	211

	
	4
	43
	91
	139
	187
	235

	8
	1
	8
	56
	104
	152
	200

	
	2
	32
	80
	128
	176
	224

	
	3
	20
	68
	116
	164
	212

	
	4
	44
	92
	140
	188
	236

	9
	1
	9
	57
	105
	153
	201

	
	2
	33
	81
	129
	177
	225

	
	3
	21
	69
	117
	165
	213

	
	4
	45
	93
	141
	189
	237

	10
	1
	10
	58
	106
	154
	202

	
	2
	34
	82
	130
	178
	226

	
	3
	22
	70
	118
	166
	214

	
	4
	46
	94
	142
	190
	238

	11
	1
	11
	59
	107
	155
	203

	
	2
	35
	83
	131
	179
	227

	
	3
	23
	71
	119
	167
	215

	
	4
	47
	95
	143
	191
	239

	12
	1
	12
	60
	108
	156
	204

	
	2
	36
	84
	132
	180
	228

	
	3
	24
	72
	120
	168
	216

	
	4
	48
	96
	144
	192
	240


* For allocations of channel numbers to frequencies, see Table B4.2

Table B4.2: Channel Allocations for the 800 MHz Trunking Band  (12.5 kHz channel spacing)
	CH #
	BASE TX
	BASE RX
	CH #
	BASE TX
	BASE RX
	CH #
	BASE TX
	BASE RX

	1
	851.00625
	806.00625
	81
	852.00625
	807.00625
	161
	853.00625
	808.00625

	2
	851.01875
	806.01875
	82
	852.01875
	807.01875
	162
	853.01875
	808.01875

	3
	851.03125
	806.03125
	83
	852.03125
	807.03125
	163
	853.03125
	808.03125

	4
	851.04375
	806.04375
	84
	852.04375
	807.04375
	164
	853.04375
	808.04375

	5
	851.05625
	806.05625
	85
	852.05625
	807.05625
	165
	853.05625
	808.05625

	6
	851.06875
	806.06875
	86
	852.06875
	807.06875
	166
	853.06875
	808.06875

	7
	851.08125
	806.08125
	87
	852.08125
	807.08125
	167
	853.08125
	808.08125

	8
	851.09375
	806.09375
	88
	852.09375
	807.09375
	168
	853.09375
	808.09375

	9
	851.10625
	806.10625
	89
	852.10625
	807.10625
	169
	853.10625
	808.10625

	10
	851.11875
	806.11875
	90
	852.11875
	807.11875
	170
	853.11875
	808.11875

	11
	851.13125
	806.13125
	91
	852.13125
	807.13125
	171
	853.13125
	808.13125

	12
	851.14375
	806.14375
	92
	852.14375
	807.14375
	172
	853.14375
	808.14375

	13
	851.15625
	806.15625
	93
	852.15625
	807.15625
	173
	853.15625
	808.15625

	14
	851.16875
	806.16875
	94
	852.16875
	807.16875
	174
	853.16875
	808.16875

	15
	851.18125
	806.18125
	95
	852.18125
	807.18125
	175
	853.18125
	808.18125

	16
	851.19375
	806.19375
	96
	852.19375
	807.19375
	176
	853.19375

	808.19375





	17
	851.20625
	806.20625
	97
	852.20625
	807.20625
	177
	853.20625
	808.20625

	18
	851.21875
	806.21875
	98
	852.21875
	807.21875
	178
	853.21875
	808.21875

	19
	851.23125
	806.23125
	99
	852.23125
	807.23125
	179
	853.23125
	808.23125

	20
	851.24375
	806.24375
	100
	852.24375
	807.24375
	180
	853.24375
	808.24375

	21
	851.25625
	806.25625
	101
	852.25625
	807.25625
	181
	853.25625
	808.25625

	22
	851.26875
	806.26875
	102
	852.26875
	807.26875
	182
	853.26875
	808.26875

	23
	851.28125
	806.28125
	103
	852.28125
	807.28125
	183
	853.28125
	808.28125

	24
	851.29375
	806.29375
	104
	852.29375
	807.29375
	184
	853.29375
	808.29375

	25
	851.30625
	806.30625
	105
	852.30625
	807.30625
	185
	853.30625
	808.30625

	26
	851.31875
	806.31875
	106
	852.31875
	807.31875
	186
	853.31875
	808.31875

	27
	851.33125
	806.33125
	107
	852.33125
	807.33125
	187
	853.33125
	808.33125

	28
	851.34375
	806.34375
	108
	852.34375
	807.34375
	188
	853.34375
	808.34375

	29
	851.35625
	806.35625
	109
	852.35625
	807.35625
	189
	853.35625
	808.35625

	30
	851.36875
	806.36875
	110
	852.36875
	807.36875
	190
	853.36875
	808.36875

	31
	851.38125
	806.38125
	111
	852.38125
	807.38125
	191
	853.38125
	808.38125

	32
	851.39375
	806.39375
	112
	852.39375
	807.39375
	192
	853.39375
	808.39375

	33
	851.40625
	806.40625
	113
	852.40625
	807.40625
	193
	853.40625
	808.40625

	34
	851.41875
	806.41875
	114
	852.41875
	807.41875
	194
	853.41875
	808.41875

	35
	851.43125
	806.43125
	115
	852.43125
	807.43125
	195
	853.43125
	808.43125

	36
	851.44375
	806.44375
	116
	852.44375
	807.44375
	196
	853.44375
	808.44375

	37
	851.45625
	806.45625
	117
	852.45625
	807.45625
	197
	853.45625
	808.45625

	38
	851.46875
	806.46875
	118
	852.46875
	807.46875
	198
	853.46875
	808.46875

	39
	851.48125
	806.48125
	119
	852.48125
	807.48125
	199
	853.48125
	808.48125

	40
	851.49375
	806.49375
	120
	852.49375
	807.49375
	200
	853.49375
	808.49375

	41
	851.50625
	806.50625
	121
	852.50625
	807.50625
	201
	853.50625
	808.50625

	42
	851.51875
	806.51875
	122
	852.51875
	807.51875
	202
	853.51875
	808.51875

	43
	851.53125
	806.53125
	123
	852.53125
	807.53125
	203
	853.53125
	808.53125

	44
	851.54375
	806.54375
	124
	852.54375
	807.54375
	204
	853.54375
	808.54375

	45
	851.55625
	806.55625
	125
	852.55625
	807.55625
	205
	853.55625
	808.55625

	46
	851.56875
	806.56875
	126
	852.56875
	807.56875
	206
	853.56875
	808.56875

	47
	851.58125
	806.58125
	127
	852.58125
	807.58125
	207
	853.58125
	808.58125

	48
	851.59375
	806.59375
	128
	852.59375
	807.59375
	208
	853.59375
	808.59375

	49
	851.60625
	806.60625
	129
	852.60625
	807.60625
	209
	853.60625
	808.60625

	50
	851.61875
	806.61875
	130
	852.61875
	807.61875
	210
	853.61875
	808.61875

	51
	851.63125
	806.63125
	131
	852.63125
	807.63125
	211
	853.63125
	808.63125

	52
	851.64375
	806.64375
	132
	852.64375
	807.64375
	212
	853.64375
	808.64375

	53
	851.65625
	806.65625
	133
	852.65625
	807.65625
	213
	853.65625
	808.65625

	54
	851.66875
	806.66875
	134
	852.66875
	807.66875
	214
	853.66875
	808.66875

	55
	851.68125
	806.68125
	135
	852.68125
	807.68125
	215
	853.68125
	808.68125

	56
	851.69375
	806.69375
	136
	852.69375
	807.69375
	216
	853.69375
	808.69375

	57
	851.70625
	806.70625
	137
	852.70625
	807.70625
	217
	853.70625
	808.70625

	58
	851.71875
	806.71875
	138
	852.71875
	807.71875
	218
	853.71875
	808.71875

	59
	851.73125
	806.73125
	139
	852.73125
	807.73125
	219
	853.73125
	808.73125

	60
	851.74375
	806.74375
	140
	852.74375
	807.74375
	220
	853.74375
	808.74375

	61
	851.75625
	806.75625
	141
	852.75625
	807.75625
	221
	853.75625
	808.75625

	62
	851.76875
	806.76875
	142
	852.76875
	807.76875
	222
	853.76875
	808.76875

	63
	851.78125
	806.78125
	143
	852.78125
	807.78125
	223
	853.78125
	808.78125

	64
	851.79375
	806.79375
	144
	852.79375
	807.79375
	224
	853.79375
	808.79375

	65
	851.80625
	806.80625
	145
	852.80625
	807.80625
	225
	853.80625
	808.80625

	66
	851.81875
	806.81875
	146
	852.81875
	807.81875
	226
	853.81875
	808.81875

	67
	851.83125
	806.83125
	147
	852.83125
	807.83125
	227
	853.83125
	808.83125

	68
	851.84375
	806.84375
	148
	852.84375
	807.84375
	228
	853.84375
	808.84375

	69
	851.85625
	806.85625
	149
	852.85625
	807.85625
	229
	853.85625
	808.85625

	70
	851.86875
	806.86875
	150
	852.86875
	807.86875
	230
	853.86875
	808.86875

	71
	851.88125
	806.88125
	151
	852.88125
	807.88125
	231
	853.88125
	808.88125

	72
	851.89375
	806.89375
	152
	852.89375
	807.89375
	232
	853.89375
	808.89375

	73
	851.90625
	806.90625
	153
	852.90625
	807.90625
	233
	853.90625
	808.90625

	74
	851.91875
	806.91875
	154
	852.91875
	807.91875
	234
	853.91875
	808.91875

	75
	851.93125
	806.93125
	155
	852.93125
	807.93125
	235
	853.93125
	808.93125

	76
	851.94375
	806.94375
	156
	852.94375
	807.94375
	236
	853.94375
	808.94375

	77
	851.95625
	806.95625
	157
	852.95625
	807.95625
	237
	853.95625
	808.95625

	78
	851.96875
	806.96875
	158
	852.96875
	807.96875
	238
	853.96875
	808.96875

	79
	851.98125
	806.98125
	159
	852.98125
	807.98125
	239
	853.98125
	808.98125

	80
	851.99375
	806.99375
	160
	852.99375
	807.99375
	240
	853.99375
	808.99375
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Table B5.1: Block and Group Structure for the 800 MHz Trunking Band (25 kHz channel spacing)
	BLOCK
	GROUP
	CHANNEL NUMBER*



	1
	1
	1
	25
	49
	73
	97

	
	2
	13
	37
	61
	85
	109

	
	3
	7
	31
	55
	79
	103

	
	4
	19
	43
	67
	91
	115

	2
	1
	2
	26
	50
	74
	98

	
	2
	14
	38
	62
	86
	110

	
	3
	8
	32
	56
	80
	104

	
	4
	20
	44
	68
	92
	116

	3
	1
	3
	27
	51
	75
	99

	
	2
	15
	39
	63
	87
	111

	
	3
	9
	33
	57
	81
	105

	
	4
	21
	45
	69
	93
	117

	4
	1
	4
	28
	52
	76
	100

	
	2
	16
	40
	64
	88
	112

	
	3
	10
	34
	58
	82
	106

	
	4
	22
	46
	70
	94
	118

	5
	1
	5
	29
	53
	77
	101

	
	2
	17
	41
	65
	89
	113

	
	3
	11
	35
	59
	83
	107

	
	4
	23
	47
	71
	95
	119

	6
	1
	6
	30
	54
	78
	102

	
	2
	18
	42
	66
	90
	114

	
	3
	12
	36
	60
	84
	108

	
	4
	24
	48
	72
	96
	120


* For allocations of channel numbers to frequencies, see Table B5.2

Table B5.2: Channel Allocations for the 800 MHz Trunking Band (25 kHz channel spacing)
	CH #
	BASE TX
	BASE RX
	CH #
	BASE TX
	BASE RX

	1
	851.0125
	806.0125
	61
	852.5125
	807.5125

	2
	851.0375
	806.0375
	62
	852.5375
	807.5375

	3
	851.0625
	806.0625
	63
	852.5625
	807.5625

	4
	851.0875
	806.0875
	64
	852.5875
	807.5875

	5
	851.1125
	806.1125
	65
	852.6125
	807.6125

	6
	851.1375
	806.1375
	66
	852.6375
	807.6375

	7
	851.1625
	806.1625
	67
	852.6625
	807.6625

	8
	851.1875
	806.1875
	68
	852.6875
	807.6875

	9
	851.2125
	806.2125
	69
	852.7125
	807.7125

	10
	851.2375
	806.2375
	70
	852.7375
	807.7375

	11
	851.2625
	806.2625
	71
	852.7625
	807.7625

	12
	851.2875
	806.2875
	72
	852.7875
	807.7875

	13
	851.3125
	806.3125
	73
	852.8125
	807.8125

	14
	851.3375
	806.3375
	74
	852.8375
	807.8375

	15
	851.3625
	806.3625
	75
	852.8625
	807.8625

	16
	851.3875
	806.3875
	76
	852.8875
	807.8875

	17
	851.4125
	806.4125
	77
	852.9125
	807.9125

	18
	851.4375
	806.4375
	78
	852.9375
	807.9375

	19
	851.4625
	806.4625
	79
	852.9625
	807.9625

	20
	851.4875
	806.4875
	80
	852.9875
	807.9875

	21
	851.5125
	806.5125
	81
	853.0125
	808.0125

	22
	851.5375
	806.5375
	82
	853.0375
	808.0375

	23
	851.5625
	806.5625
	83
	853.0625
	808.0625

	24
	851.5875
	806.5875
	84
	853.0875
	808.0875

	25
	851.6125
	806.6125
	85
	853.1125
	808.1125

	26
	851.6375
	806.6375
	86
	853.1375
	808.1375

	27
	851.6625
	806.6625
	87
	853.1625
	808.1625

	28
	851.6875
	806.6875
	88
	853.1875
	808.1875

	29
	851.7125
	806.7125
	89
	853.2125
	808.2125

	30
	851.7375
	806.7375
	90
	853.2375
	808.2375

	31
	851.7625
	806.7625
	91
	853.2625
	808.2625

	32
	851.7875
	806.7875
	92
	853.2875
	808.2875

	33
	851.8125
	806.8125
	93
	853.3125
	808.3125

	34
	851.8375
	806.8375
	94
	853.3375
	808.3375

	35
	851.8625
	806.8625
	95
	853.3625
	808.3625

	36
	851.8875
	806.8875
	96
	853.3875
	808.3875

	37
	851.9125
	806.9125
	97
	853.4125
	808.4125

	38
	851.9375
	806.9375
	98
	853.4375
	808.4375

	39
	851.9625
	806.9625
	99
	853.4625
	808.4625

	40
	851.9875
	806.9875
	100
	853.4875
	808.4875

	41
	852.0125
	807.0125
	101
	853.5125
	808.5125

	42
	852.0375
	807.0375
	102
	853.5375
	808.5375

	43
	852.0625
	807.0625
	103
	853.5625
	808.5625

	44
	852.0875
	807.0875
	104
	853.5875
	808.5875

	45
	852.1125
	807.1125
	105
	853.6125
	808.6125

	46
	852.1375
	807.1375
	106
	853.6375
	808.6375

	47
	852.1625
	807.1625
	107
	853.6625
	808.6625

	48
	852.1875
	807.1875
	108
	853.6875
	808.6875

	49
	852.2125
	807.2125
	109
	853.7125
	808.7125

	50
	852.2375
	807.2375
	110
	853.7375
	808.7375

	51
	852.2625
	807.2625
	111
	853.7625
	808.7625

	52
	852.2875
	807.2875
	112
	853.7875
	808.7875

	53
	852.3125
	807.3125
	113
	853.8125
	808.8125

	54
	852.3375
	807.3375
	114
	853.8375
	808.8375

	55
	852.3625
	807.3625
	115
	853.8625
	808.8625

	56
	852.3875
	807.3875
	116
	853.8875
	808.8875

	57
	852.4125
	807.4125
	117
	853.9125
	808.9125

	58
	852.4375
	807.4375
	118
	853.9375
	808.9375

	59
	852.4625
	807.4625
	119
	853.9625
	808.9625

	60
	852.4875
	807.4875
	120
	853.9875
	808.9875
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Overview of frequency-distance constraints 
The frequency-distance constraints are intended to support technology flexible networks (that apply equally to both digital and analog systems) and provide a frequency coordination framework that balances the risk of interference with spectrum efficiency. 
The frequency-distance constraints are based on a notional equipment configuration using statistical propagation models.
The methodology used for calculation of the frequency-distance constraints is outlined in Spectrum Planning Report SPP 08/14 (Derivation of 400 MHz band land mobile frequency-distance constraints used in RALI LM8)).  This report was released in September 2014 in support of consultation on an update to LM8.  Following industry consultation, changes were made to the resulting frequency-distance constraints when LM8 was finalised in June 2015 (see section below – “Modifications from Spectrum Planning Report SPP 08/14”). The planning report documents the key equipment performance assumptions that were used in that process.
In this regard the international standards considered (as documented in the 2014 spectrum planning report) in deriving the frequency-distance constraints in LM8 included:
Part 90 of the FCC Rules; Rule 90.210 (Emission masks) and Rule 90.221 (Adjacent channel power limits) [13]
ETSI EN 300 392-2 [14]
ETSI EN 300 113-1 V1.7.1 (2011-11) [15]
ETSI EN 300 086-1 V1.4.1 (2010-06) [16]
[bookmark: _Hlk18326731]While not specifically mentioned, the Australian analog standard AS/NZS 4295 Analog speech (angle modulated) equipment operating in land mobile and fixed services bands in the range 29.7 MHz to 1 GHz [17] was considered as it is largely based on ETSI EN 300 086 [16] and its parameters are subsumed by those of standards referenced above. 
[bookmark: _Hlk18326873]Similarly, the parameters of the 2018 voluntary Australian digital standard AS/NZS 4768.3 Digital radio equipment operating in land mobile and fixed services bands in the range 29.7 MHz to 1 GHz [18], while it was not considered in the 2015 LM8 release, it’s parameters are also subsumed by those standards referenced above including ETSI EN 300 113 [15].
Both Australian Standards (AS/NZS 4295 and AS/NZS 4768.3) provide the Australian parameters to the ETSI standards they reference and are listed above. Two examples of Australian specific parameters include extending the frequencies used from 470 MHz to 520 MHz and maximum power limits.
Subject to the consideration of local factors and employing good engineering site practices equipment meeting the above-mentioned performance requirements (or similar requirements) should be compatible with the assumptions used in the calculation of the frequency-distance constraints.
Relationship of frequency-distance constraints to interference management 
As outlined above the frequency-distance constraints for the various LM8 models are based around the notional models, their equipment configuration and equipment performance assumptions.  During an interference investigation, one of the factors the ACMA may take into account is whether equipment is being operated in accordance with those parameters.   
For example, a radiocommunications receiver that does not meet notional equipment configuration and the level of performance of the reference standards may not be afforded protection from interference from licenced radiocommunications transmitters operating in accordance with the conditions of the associated licence. Likewise, a transmitter whose adjacent channel emission do not meet the level of performance of the reference standards and causes interference to an adjacent channel service, whose equipment meets the referenced standards, would need to take interference remediation measures.
Site management 
LM8 frequency-distance constraints do not consider all interference mechanisms that potentially arise when services are located in close proximity to one another.  Consequently, it is important for the radiocommunications designer to consider local factors and employ good engineering practices to ensure their radiocommunications system operates satisfactorily. For example, for single frequency systems the LM8 frequency-distance constraints do not provide protection from blocking caused by services located in close proximity to one another with a frequency separation beyond 100 kHz. 
To minimise the impacts of blocking, good engineering practice could include using vertical separation on the same tower and the use of appropriate filtering in circumstances where sites need to be located close to each other.
Modifications from Spectrum Planning Report SPP 08/14
Consideration was given to feedback received as part of the consultation process (IFC 42/2014) and the following changes were made from the frequency-distance constraints as determined in the SPP 08/14:
Frequency-distance constraints are symmetrical and based on worst case values.  That is, values for new 6.25 kHz to existing 12.5 kHz are the same as new 12.5 kHz to existing 6.25 kHz with worst case values being used.
For low powered systems, to address concerns about small separation distances in low powered systems when channel bandwidths overlap, in such circumstances distances have been set at 10 km.
Adjusting 1st adjacent channel separation for 12.5 and 25 kHz high powered two frequency systems to be 0 km.  Rationale being that either performance will be better than modelled and any degradation in adjacent channel performance will be limited to mobile receivers at edge of the 40km service area (i.e. 37-40 km) in close proximity to unwanted base station.
Reference levels for 25/12.5 kHz systems are to be the same.  For 6.25 kHz systems levels will be adjusted by 3 dB in recognition of smaller bandwidth.
Calculating separation distances by determining a reference propagation loss at the co-channel separation distance and using the FDR values to determine what loss (and hence distances) are required at other frequency separations.

	SPP 8/2014: Derivation of 400 MHz band land mobile frequency distance constraints used in RALI LM8
	


	LM8 frequency-distance constraint tables before and after simplifications
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[bookmark: _Toc166667117]C1.  Cull Limits Applicable to Frequency-Distance Constraints

Table C.1: Cull Limits Applicable to Frequency-Distance Constraints
	[bookmark: OLE_LINK13][bookmark: OLE_LINK14]
	
	Cull Frequency Range

	Band of Operation
	Cull Radius
	Single Frequency Segment
	Two Frequency Segment

	
	
	
	Tx
	Rx

	VHF Mid Band
	140 km
	 100 kHz
	 100 kHz
	 100 kHz 

	VHF High Band
	140 km
	 100 kHz
	 100 kHz
	 100 kHz

	400 MHz
Band
	120 km
	 100 kHz
	 100 kHz
	 100 kHz

	800 MHz Trunking Band
	200 km
	N/A
	 25 kHz
	 25 kHz


Note: 	These cull limits do not consider the impact of blocking.
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The following frequency-distance constraints apply whenever two LMRS systems require coordination in the VHF Mid and High Bands, and where:
both are single-frequency systems; or
both are two-frequency systems and the transmit frequency of one system is with 100kHz of the receive frequency of the other; or
one is a single-frequency system operating within 100kHz of the transmit or receive frequency of the other (two-frequency) system.

Table C2.1: Frequency-Distance Constraints for 6.25 kHz Single Frequency LMRS in the VHF Hight Band
	Frequency Distance Constraints for Single Frequency Services

	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 6.25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	140
	140
	140

	< 12.5
	90
	130
	136

	< 18.75
	33
	51
	106

	< 25
	33
	30
	64

	< 31.25
	26
	23
	48

	< 62.5
	17
	15
	47

	< 68.75
	17
	15
	42

	< 75
	16
	14
	18

	< 93.75
	15
	14
	18

	< 100
	14
	13
	18

	≥ 100
	0
	0
	0











Table C2.2: Frequency-Distance Constraints for 12.5 kHz Single Frequency LMRS in the VHF Mid and High Bands
	Frequency Distance Constraints for Single Frequency Services

	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 12.5 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	140
	140
	140

	< 12.5
	130
	130
	135

	< 18.75
	51
	76
	118

	< 25
	30
	22
	76

	< 31.25
	23
	16
	48

	< 62.5
	15
	8.6
	46

	< 68.75
	15
	8.5
	41

	< 75
	14
	8
	15

	< 81.25
	14
	7.3
	14

	< 87.5
	14
	6.9
	14

	< 93.75
	14
	6.5
	14

	< 100
	13
	6.3
	14

	≥ 100
	0
	0
	0



Table C2.3: Frequency-Distance Constraints for 25 kHz Single Frequency LMRS in the VHF Mid and High Bands
	Frequency Distance Constraints for Single Frequency Services

	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	140
	140
	140

	< 12.5
	136
	135
	135

	< 18.75
	106
	118
	118

	< 25
	64
	76
	82

	< 31.25
	48
	48
	56

	< 56.25
	47
	46
	51

	< 62.5
	47
	46
	50

	< 68.75
	42
	41
	46

	< 75
	18
	15
	27

	< 81.25
	18
	14
	19

	< 100
	18
	14
	18

	≥ 100
	0
	0
	0


[bookmark: _Toc400514900][bookmark: _Toc401461354][bookmark: _Toc401463613][bookmark: _Toc401483952][bookmark: _Toc405951774][bookmark: _Toc405953323][bookmark: _Toc405953779][bookmark: _Toc405953833][bookmark: _Toc412432098][bookmark: _Toc412432656][bookmark: _Toc412432894][bookmark: _Toc412432964][bookmark: _Toc412433119][bookmark: _Toc412433256][bookmark: _Toc412433471][bookmark: _Toc412434159][bookmark: _Toc412453656][bookmark: _Toc412455610][bookmark: _Toc412455806][bookmark: _Toc412456336][bookmark: _Toc412456396][bookmark: _Toc413664626][bookmark: _Toc415362677][bookmark: _Toc415362737][bookmark: _Toc415362797][bookmark: _Toc498493232][bookmark: _Toc29311980][bookmark: _Toc134012551]
[bookmark: _Toc166667119]C3.  Frequency-Distance Constraints for Single Frequency LMRS in the 400 MHz Band
The following frequency-distance constraints apply whenever two LMRS systems require coordination in the 400MHz Band, and where:
both are single-frequency systems; or
both are two-frequency systems and the transmit frequency of one system is with 100kHz of the receive frequency of the other; or
one is a single-frequency system operating within 100kHz of the transmit or receive frequency of the other (two-frequency) system.

Table C3.1: Frequency-Distance Constraints for 6.25 kHz Single Frequency LMRS in the 400 MHz Band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 6.25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	120
	120
	120

	< 12.5
	70
	110
	116

	< 18.75
	8.1
	19
	86

	< 25
	8.1
	7.5
	44

	< 31.25
	6.4
	5.7
	12

	< 37.5
	4.1
	3.6
	5.1

	< 93.75
	4.1
	3.6
	4.7

	< 100
	4.1
	3.6
	4.5

	≥ 100
	0
	0
	0




Table C3.2: Frequency-Distance Constraints for 12.5 kHz Single Frequency LMRS in the 400 MHz Band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 12.5 kHz
from Existing
	Existing
6.25 kHz
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	120
	120
	120

	< 12.5
	110
	110
	115

	< 18.75
	19
	57
	98

	< 25
	7.5
	5.4
	56

	< 31.25
	5.7
	4.1
	13

	< 37.5
	3.6
	2.1
	4.6

	< 43.75
	3.6
	2.1
	3.6

	< 100
	3.6
	2.1
	2.4

	≥ 100
	0
	0
	0






Table C3.3: Frequency-Distance Constraints for 25 kHz Single Frequency LMRS in the 400 MHz Band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	120
	120
	120

	< 12.5
	116
	115
	115

	< 18.75
	86
	98
	98

	< 25
	44
	56
	62

	< 31.25
	12
	13
	23

	< 37.5
	5.1
	4.6
	7.9

	< 43.75
	4.7
	3.6
	4.6

	< 50
	4.7
	2.4
	2.8

	< 87.5
	4.7
	2.4
	2.4

	< 93.75
	4.7
	2.4
	2.1

	[bookmark: _Hlk247435261]< 100
	4.5
	2.4
	1.7

	≥ 100
	0
	0
	0
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C4.  Frequency-Distance Constraints for Single Frequency LPMRS in the VHF High Band and the 400 MHz Band
The following frequency-distance constraints apply whenever two LPMRS systems require coordination, and where:
both are single-frequency systems; or
both are two-frequency systems and the transmit frequency of one system is with 100kHz of the receive frequency of the other; or
one is a single-frequency system operating within 100kHz of the transmit or receive frequency of the other (two-frequency) system.

Table C4.1: Frequency-Distance Constraints for Single Frequency LPMRS in the 400 MHz Band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 6.25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	10
	10
	10

	< 12.5
	1.9
	10
	10

	< 18.75
	0.3
	0.5
	10

	< 25
	0.3
	0.3
	0.8

	< 31.25
	0.3
	0
	0.4

	≥ 31.25
	0
	0
	0

	Proposed 12.5 kHz
from Existing
	
	
	

	< 12.5
	10
	10
	10

	< 18.75
	0.5
	1.2
	10

	< 25
	0.3
	0
	1.2

	< 31.25
	0
	0
	0.4

	≥ 31.25
	0
	0
	0

	Proposed 25 kHz
from Existing
	
	
	

	< 18.75
	10
	10
	10

	< 25
	0.8
	1.2
	10

	< 31.25
	0.4
	0.4
	0.5

	< 37.5
	0
	0
	0.3

	≥ 37.5
	0
	0
	0







Table C4.2: Frequency-Distance Constraints for Single Frequency LPMRS in the VHF High Band
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	Distance Separation (km)

	Proposed 6.25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	10
	10
	10

	< 12.5
	1.9
	10
	10

	< 18.75
	0.3
	0.5
	10

	< 25
	0.3
	0.3
	0.8

	< 31.25
	0.3
	0
	0.4

	< 62.5
	0
	0
	0.4

	< 68.75
	0
	0
	0.3

	≥ 68.75
	0
	0
	0

	Proposed 12.5 kHz
from Existing
	
	
	

	< 12.5
	10
	10
	10

	< 18.75
	0.5
	1.2
	10

	< 25
	0.3
	0
	1.2

	< 62.5
	0
	0
	0.4

	< 68.75
	0
	0
	0.3

	≥ 68.75
	0
	0
	0

	Proposed 25 kHz
from Existing
	
	
	

	< 18.75
	10
	10
	10

	< 25
	0.8
	1.2
	10

	< 31.25
	0.4
	0.4
	0.6

	< 62.5
	0.4
	0.4
	0.5

	< 68.75
	0.3
	0.3
	0.4

	< 75
	0
	0
	0.3

	≥ 75
	0
	0
	0
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The following frequency-distance constraints apply whenever an LMRS and LPMRS system require coordination, and where:
both are single-frequency systems; or
both are two-frequency systems and the transmit frequency of one system is with 100kHz of the receive frequency of the other; or
one is a single-frequency system operating within 100kHz of the transmit or receive frequency of the other (two-frequency) system.

Table C5.1: Frequency-Distance Constraints for 6.25 kHz Single Frequency LMRS vs LPMRS in the VHF High Band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 6.25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	116
	111
	111

	< 12.5
	35
	91
	103

	< 18.75
	4.5
	8
	54

	< 25
	4.5
	4.3
	14

	< 31.25
	3.9
	3.5
	7

	< 62.5
	2.9
	2.6
	6.7

	< 68.75
	2.9
	2.6
	5.4

	< 75
	2.8
	2.6
	3.7

	< 87.5
	2.7
	2.5
	3.7

	< 100
	2.6
	2.5
	3.6

	≥ 100
	0
	0
	0



Table C5.2: Frequency-Distance Constraints for 12.5 kHz Single Frequency LMRS vs LPMRS in the VHF High Band.
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 12.5 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	111
	105
	111

	< 12.5
	91
	92
	102

	< 18.75
	8
	23
	70

	< 25
	4.3
	3.4
	23

	< 31.25
	3.5
	2.8
	7

	< 62.5
	2.6
	1.8
	6.4

	< 68.75
	2.6
	1.8
	5.2

	< 75
	2.6
	1.7
	3.5

	< 87.5
	2.5
	1.6
	3.5

	< 100
	2.5
	1.5
	3.5

	≥ 100
	0
	0
	0



Table C5.3: Frequency-Distance Constraints for 25 kHz Single Frequency LMRS vs LPMRS in the VHF High Band
	
Frequency Offset (kHz)
	Distance Separation (km)
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	111
	111
	111

	< 12.5
	103
	102
	102

	< 18.75
	54
	70
	71

	< 25
	14
	23
	27

	< 31.25
	7
	7
	10

	< 37.5
	6.7
	6.4
	7.9

	< 56.25
	6.7
	6.4
	7.8

	< 62.5
	6.7
	6.4
	7.7

	< 68.75
	5.4
	5.2
	6.4

	< 75
	3.7
	3.5
	4

	< 87.5
	3.7
	3.5
	3.1

	< 100
	3.6
	3.5
	3.1

	≥ 100
	0
	0
	0



Table C5.4: Frequency-Distance Constraints for 6.25 kHz Single Frequency LMRS vs LPMRS in the 400 MHz band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 6.25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	107
	103
	103

	< 12.5
	34
	85
	96

	< 18.75
	4.5
	8
	52

	< 25
	4.5
	4.3
	14

	< 31.25
	3.9
	3.5
	6

	< 37.5
	2.9
	2.6
	3.3

	< 93.75
	2.9
	2.6
	3.1

	< 100
	2.9
	2.6
	3

	≥ 100
	0
	0
	0




Table C5.5: Frequency-Distance Constraints for 12.5 kHz Single Frequency LMRS vs LPMRS in the 400 MHz band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 12.5 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	103
	97
	103

	< 12.5
	85
	86
	95

	< 18.75
	8
	23
	67

	< 25
	4.3
	3.4
	23

	< 31.25
	3.5
	2.8
	6.1

	< 37.5
	2.6
	1.8
	3.1

	< 43.75
	2.6
	1.8
	2.6

	< 100
	2.6
	1.8
	2

	≥ 100
	0
	0
	0



Table C5.6: Frequency-Distance Constraints for 25 kHz Single Frequency LMRS vs LPMRS in the 400 MHz band
	Frequency Offset (kHz)
	Distance Separation (km)
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	103
	103
	103

	< 12.5
	96
	95
	95

	< 18.75
	52
	67
	68

	< 25
	14
	23
	27

	< 31.25
	6
	6.1
	9.2

	< 37.5
	3.3
	3.1
	4.4

	< 43.75
	3.1
	2.6
	3.1

	< 50
	3.1
	2
	2.2

	< 87.5
	3.1
	2
	2

	< 93.75
	3.1
	2
	1.8

	< 100
	3
	2
	1.6

	≥ 100
	0
	0
	0
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C6.  Frequency-Distance Constraints for Two Frequency LMRS in the 400 MHz Band and the VHF Mid and High Bands
The following frequency-distance constraints apply whenever two systems requiring coordination are both two-frequency LMRS operating with the same frequency sense.
Table C6.1: Frequency-Distance Constraints for 6.25 kHz Two Frequency LMRS
in the VHF High Bands
	Frequency Distance Constraints for Two Frequency Services

	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 6.25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	100
	100
	100

	< 12.5
	52*
	86
	94

	< 18.75
	0
	0
	63

	≥ 18.75
	0
	0
	0



Table C6.2: Frequency-Distance Constraints for 12.5 kHz Two Frequency LMRS
in the VHF Mid and High Bands
	Frequency Distance Constraints for Two Frequency Services

	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 12.5 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	100
	100
	100

	< 12.5
	86
	87
	94

	< 18.75
	0
	0
	74

	< 25
	0
	0
	47

	≥ 25
	0
	0
	0




Table C6.3: Frequency-Distance Constraints for 25 kHz Two Frequency LMRS
in the VHF Mid and High Bands
	Frequency Distance Constraints for Two Frequency Services

	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	100
	100
	100

	< 12.5
	94
	94
	94

	< 18.75
	63
	74
	74

	< 25
	0
	47
	48

	≥ 25
	0
	0
	0





Table C6.4: Frequency-Distance Constraints for Two Frequency LMRS in
the 400 MHz Band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 6.25 kHz
LMRS from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	100
	100
	100

	< 12.5
	54*
	87
	95

	< 18.75
	0
	0
	65

	≥ 18.75
	0
	0
	0

	Proposed 12.5 kHz
LMRS from Existing
	
	
	

	< 6.25
	100
	100
	100

	< 12.5
	87
	88
	94

	< 18.75
	0
	0
	75

	< 25
	0
	0
	47

	≥ 25
	0
	0
	0

	Proposed 25 kHz
LMRS from Existing
	
	
	

	< 6.25
	100
	100
	100

	< 12.5
	95
	94
	94

	< 18.75
	65
	75
	75

	< 25
	0
	47
	49

	≥ 25
	0
	0
	0



*	This base-to-base distance separation is not required if the services are co-sited (i.e. within 200m). This is because for the co-sited services the propagation path for the wanted and interfering signals is always the same and the receiver filtering will provide wanted-to-unwanted signal discrimination greater than the required protection ratio.
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The following frequency-distance constraints apply whenever two systems requiring coordination are both two-frequency LPMRS operating with the same frequency sense.
Table C7.1: Frequency-Distance Constraints for Two Frequency LPMRS in the 400 MHz Band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 6.25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	10
	10
	10

	< 12.5
	3.5
	10
	10

	< 18.75
	0
	2.4
	10

	< 25
	0
	0
	2.6

	< 31.25
	0
	0
	2.3

	≥ 31.25
	0
	0
	0

	Proposed 12.5 kHz
from Existing
	
	
	

	< 12.5
	10
	10
	10

	< 18.75
	2.4
	2.9
	10

	< 25
	0
	0
	2.9

	< 31.25
	0
	0
	2.3

	≥ 31.25
	0
	0
	0

	Proposed 25 kHz
from Existing
	
	
	

	< 18.75
	10
	10
	10

	< 25
	2.6
	2.9
	10

	< 31.25
	2.3
	2.3
	2.4

	≥ 31.25
	0
	0
	0




















Table C7.2: Frequency-Distance Constraints for Two Frequency LPMRS in the VHF High Band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 6.25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	10
	10
	10

	< 12.5
	3.5
	10
	10

	< 18.75
	0
	2.4
	10

	< 25
	0
	0
	2.6

	≥ 25
	0
	0
	0

	Proposed 12.5 kHz
from Existing
	
	
	

	< 12.5
	10
	10
	10

	< 18.75
	2.4
	2.9
	10

	< 25
	0
	0
	2.9

	≥ 25
	0
	0
	0

	Proposed 25 kHz
from Existing
	
	
	

	< 18.75
	10
	10
	10

	< 25
	2.6
	2.9
	10

	< 31.25
	0
	0
	2.5

	≥ 31.25
	0
	0
	0






[bookmark: _Toc29311985][bookmark: _Toc134012556][bookmark: _Toc166667124]C8.  Frequency-Distance Constraints for Two Frequency LMRS and LPMRS in the VHF High Band and the 400 MHz Band
The following frequency-distance constraints apply whenever an LMRS and an LPMRS system require coordination, and both are two-frequency systems operating with the same frequency sense.
Table C8.1: Frequency-Distance Constraints for 6.25 kHz Two Frequency LMRS vs LPMRS in the 400 MHz Band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 6.25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	65
	62
	62

	< 12.5
	42
	49
	57

	< 18.75
	3.4
	4.5
	43

	< 25
	3.4
	3.3
	6.3

	< 31.25
	3.2
	3.1
	3.9

	< 93.75
	2.9
	2.8
	3

	< 100
	3
	2.6
	2.9

	≥ 100
	0
	0
	0



Table C8.2: Frequency-Distance Constraints for 12.5 kHz Two Frequency LMRS vs LPMRS in the 400 MHz Band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 12.5 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	62
	58
	62

	< 12.5
	49
	50
	56

	< 18.75
	4.5
	9.4
	44

	< 25
	3.3
	3.1
	9.4

	< 31.25
	3.1
	2.9
	3.9

	< 37.5
	2.8
	2.5
	2.9

	< 43.75
	2.8
	2.5
	2.8

	< 93.75
	2.8
	2.5
	2.6

	< 100
	2.6
	2.5
	2.6

	≥ 100
	0
	0
	0








Table C8.3: Frequency-Distance Constraints for 25 kHz Two Frequency LMRS vs LPMRS in the 400 MHz Band.
	
Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	62
	62
	62

	< 12.5
	57
	56
	56

	< 18.75
	43
	44
	44

	< 25
	6.3
	9.4
	41

	< 31.25
	3.9
	3.9
	4.9

	< 37.5
	3
	2.9
	3.4

	< 43.75
	3
	2.8
	2.9

	< 50
	3
	2.6
	2.7

	< 87.5
	3
	2.6
	2.6

	< 93.75
	3
	2.6
	2.5

	< 100
	2.9
	2.6
	2.5

	≥ 100
	0
	0
	0





The following frequency-distance constraints apply whenever LMRS and LPMRS systems in the VHF High Band are to be coordinated (proposed and existing), use two frequency operation, and have the same frequency sense. 
Table C8.4: Frequency-Distance Constraints for 6.25 kHz Two Frequency LMRS vs LPMRS in the VHF High Band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 6.25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	65
	62
	62

	< 12.5
	42
	48
	56

	< 18.75
	3.3
	4.3
	43

	< 25
	3.3
	3.2
	5.9

	< 31.25
	3.1
	3
	4

	< 62.5
	2.8
	2.7
	3.9

	< 68.75
	2.8
	2.7
	3.6

	< 100
	2.8
	2.7
	2.9

	≥ 100
	0
	0
	0





Table C8.5: Frequency-Distance Constraints for 12.5 kHz Two Frequency LMRS vs LPMRS in the VHF High Band.
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 12.5 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	62
	58
	62

	< 12.5
	48
	49
	56

	< 18.75
	4.3
	8.9
	44

	< 25
	3.2
	3
	8.8

	< 31.25
	3
	2.8
	4

	< 62.5
	2.7
	2.5
	3.8

	< 68.75
	2.7
	2.5
	3.5

	< 100
	2.7
	2.5
	2.7

	≥ 100
	0
	0
	0



Table C8.6: Frequency-Distance Constraints for 25 kHz Two Frequency LMRS vs LPMRS in the VHF High Band
	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 25 kHz
from Existing
	Existing
6.25 kHz
	Existing
12.5 kHz
	Existing
25 kHz

	< 6.25
	62
	62
	62

	< 12.5
	56
	56
	56

	< 18.75
	43
	44
	44

	< 25
	5.9
	8.8
	41

	< 31.25
	4
	4
	4.9

	< 56.25
	3.9
	3.8
	4.3

	< 62.5
	3.9
	3.8
	4.2

	< 68.75
	3.6
	3.5
	3.8

	< 75
	2.9
	2.7
	3.1

	< 100
	2.9
	2.7
	2.9

	≥ 100
	0
	0
	0
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Table C9.1: Frequency-Distance Constraints for 12.5 kHz Trunked Services
in the 800 MHz Band
	Frequency-Distance Constraints for Trunked Services in the 800 MHz Trunking Band

	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 12.5 kHz
from Existing
	Existing
12.5 kHz
	Existing
25 kHz

	< 12.5
	100
	100

	< 25
	0
	100

	≥ 25
	0
	0



Table C9.2: Frequency-Distance Constraints for 25 kHz Trunked Services
in the 800 MHz Band
	Frequency-Distance Constraints for Trunked Services in the 800 MHz Trunking Band

	Frequency Offset (kHz)
	Distance Separation (km)

	Proposed 25 kHz
from Existing
	Existing
12.5 kHz
	Existing
25 kHz

	< 12.5
	100
	100

	< 25
	100
	100

	≥ 25
	0
	0


[bookmark: _Toc524614973][bookmark: _Toc29311987][bookmark: _Toc134012558][bookmark: _Toc166667126]C10.  Frequency-Distance Constraints for enclosed and short-range digital systems in the 400 MHz Band
The following frequency-distance constraints apply whenever enclosed or short-range digital system and a LMS require coordination, and both are operating with the same frequency sense.
The modified Hata urban model has been used in the calculations for enclosed and short-range digital services co-channel separation distances. 
[bookmark: _Hlk4662827]Table C10.1: Frequency Distance constraints requirements for 12.5 kHz and 25 kHz Enclosed and Short-range Digital Services in the 400 MHz Band
	System 1
	System 2
	Distance Separation (km)

	
	
	Two Frequency
	Single Frequency

	Offset (kHz)
	Co-Ch
	1st Adj
	2nd Adj
	<100
	Co-Ch
	1st Adj
	2nd Adj
	<100

	Short-range Digital
	Short-range Digital
	2
	0 
	0
	0
	2
	 0.3
	0
	0

	Short-range Digital
	Enclosed
	2
	0 
	0
	0
	2
	 0. 2
	0
	0

	Enclosed
	Enclosed
	0.5
	0
	0
	0
	0.5
	 0
	0
	0

	LPMRS (Low Power)
	Short-range Digital
	5
	 0.3
	0
	0
	 7
	 0.3
	 0
	0

	LPMRS (Low Power)
	Enclosed
	5
	0
	0
	0
	5
	0.2
	0
	0

	LMRS (High Power)
	Short-range Digital
	45
	0.6
	0.4
	 0.3
	50
	1.7
	0.7
	0.4

	LMRS (High Power)
	Enclosed
	45
	0.5
	0.3
	0.3
	45
	0.8
	0.4
	0.2



Coordination between Enclosed or Short-range Digital systems and LPMRS Crane systems (Special Condition AU) needs to be undertaken as LPMRS to LPMRS systems due to the elevated antenna height of the Crane system.



[bookmark: _Toc381149480][bookmark: _Toc383510974][bookmark: _Toc383511171][bookmark: _Toc383831941][bookmark: _Toc383835223][bookmark: _Toc383841420][bookmark: _Toc383848585][bookmark: _Toc391440217][bookmark: _Toc391702520][bookmark: _Toc391708618][bookmark: _Toc392036034][bookmark: _Toc392047661][bookmark: _Toc392650444][bookmark: _Toc392651149][bookmark: _Toc392651376][bookmark: _Toc406226443][bookmark: _Toc412343278][bookmark: _Toc412432105][bookmark: _Toc412432663][bookmark: _Toc412432900][bookmark: _Toc412432970][bookmark: _Toc412433125][bookmark: _Toc412433262][bookmark: _Toc412433477][bookmark: _Toc412434165][bookmark: _Toc412453662][bookmark: _Toc412455616][bookmark: _Toc412455812][bookmark: _Toc412456342][bookmark: _Toc412456402][bookmark: _Toc413664632][bookmark: _Toc415362683][bookmark: _Toc415362743][bookmark: _Toc415362803][bookmark: _Toc498493238][bookmark: _Toc29311988][bookmark: _Toc134012559][bookmark: _Toc166667127][bookmark: OLE_LINK15][bookmark: OLE_LINK16]Annex D - Intermodulation Checks
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Emissions from two existing transmitters mixing and falling within the ‘hit’ range of an existing (Scenario 1) or proposed receiver (Scenario 2); or
Emissions from the proposed transmitter mixing with emissions from an existing transmitter and falling within the ‘hit’ range of an existing (Scenario 3) or proposed receiver (Scenario 4).
Scenarios 2, 3 and 4 are required to be assessed using the applicable frequency-distance constraints detailed in Table D1.
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Table D1: Cull Limits Applicable to Intermodulation Checks
	
	Frequency - Distance Cull Range

	Receiver Intermodulation

	Description
	Third Order Intermodulation
	Fifth Order Intermodulation

	Scenario 1 – caused in existing receiver by existing transmitter
	Not applicable to assignment of new systems

	Scenario 2 - caused in proposed receiver by existing transmitters
	Transmitters within 2 km & 2.25 MHz of proposed receiver frequency
	Transmitters within 0.2 km & 0.375 MHz of proposed receiver frequency


	Scenarios 3 and 4 -caused in proposed or existing receiver by proposed transmitter as Outer
	Transmitters within 4 km & 1.125 MHz of proposed transmitter frequency

Receivers within 2 km & 2.25 MHz of proposed transmitter frequency
	Transmitters within 0.4 km & 0.125 MHz of proposed transmitter frequency

Receivers within 0.2 km & 0.375 MHz of proposed transmitter  frequency

	Scenarios 3 and 4- caused in proposed or existing receiver by proposed transmitter as Inner
	Transmitters within 4 km & 1.125 MHz of proposed transmitter frequency

Receivers within 2 km & 1.125 MHz of proposed transmitter frequency
	Transmitters within 0.4 km & 0.125 MHz of proposed transmitter frequency

Receivers within 0.2 km & 0.25 MHz of proposed transmitter frequency

	Transmitter Intermodulation

	Scenarios 2, 3 and 4 - caused by proposed or existing transmitters
	Transmitters and receivers within 0.2 km & within the band 20 MHz above and 20 MHz below the proposed transmitter frequency
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D2.  Frequency Offset from Victim Receiver Within Which an Intermodulation ‘Hit’ is Deemed to Occur

Table D2: Frequency Offset from Victim Receiver within which an
Intermodulation ‘Hit’ is Deemed to Occur
	Frequency offset from receiver centre frequency ( kHz)

	Interferer channel width*
	Receiver channel width / Intermodulation Order

	
	6.25 kHz
	12.5 kHz
	25 kHz

	
	3rd order
	5th order
	3rd order
	5th order
	3rd order
	5th order

	6.25 kHz
	9.375
	12.5
	12.25
	15.5
	18.5
	22

	12.5 kHz
	15.125
	21.125
	18
	24
	24.5
	30.5

	25 kHz
	28
	40
	30.5
	43
	37
	49


*  The interferer channel width is taken as the wider of the two intermodulation-producing interferers
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The following equations should be used to evaluate receiver generated intermodulation interference.  When the equations are satisfied, the level of the intermodulation product is not high enough[footnoteRef:24] to cause harmful interference. [24: 	It is assumed that harmful interference will occur if the level of the intermodulation product is greater than the usable sensitivity level (RS).] 

The equation for two signal 3rd order receiver intermodulation is:
PR + 2*(EIRPdBm - Lb inner + Lc - RFinner) + (EIRPdBm - Lb outer + Lc - RFouter) + ECR 2/3 < RS

The equation for two signal 5th order receiver intermodulation is:
PR + 3*(EIRPdBm- Lb inner + Lc - RFinner) + 2*(EIRPdBm- Lb outer + Lc - RFouter) + ECR 2/5 < RS

The parameter values applicable to the above equations  are specified in Table D3.
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D4.  Parameter Values Applicable to Intermodulation Checks

Table D3: Parameter Values Applicable to Intermodulation Checks
	Parameter
	Assumed Value

	RS	(Base Receiver Usable Sensitivity[footnoteRef:25]) [25: 	These are static usable sensitivity levels assumed by the service model for base receivers in built up areas and take into consideration man made noise levels.  It is expected that receivers will have bench measured sensitivity levels at their rf input terminals better than those specified. ] 

	-119 dBm  (800 MHz Trunking Band)
-116 dBm  (400 MHz Band)
-107 dBm  (VHF High Band)
-101 dBm  (VHF Mid Band)

	PR	(Protection Ratio)
	5 dB for 12 dB SINAD 

	EIRPdBm (Transmitter EIRP)
	30+ 10Log(EIRPWatts) (e.g. 49.2 dBm for LMRS @ 200m HAAT)
39.2 dBm (8.3 W for LPMRS)

	Lb	(propagation loss: from ‘inner’ or ‘outer’ transmitter to victim receiver)
	Free Space Loss + 10 dB

	Lc	(antenna gain and feeder loss)
	2 dBi (VHF)
6 dBi (400 MHz & 800 MHz Bands)

	RF	(receiver front-end response: achieved by the RF selectivity of a receiver in conjunction with two cavity filters)
	For the VHF Mid and High Bands:
2 dB  for Freq Offset <= 0.06 MHz
2 x [23.3 + 18.7*log(Freq Offset)]  dB  
for 0.06 < Freq Offset <= 1.5 MHz
2 x [23.3 + 18.7*log(Freq Offset) + (Freq Offset – 1.5)*18/1.5]  dB
for 1.5 MHz < Freq Offset <= 4.4 MHz
140 dB for Freq Offset > 4.4 MHz
For the 400 MHz Band:
5 dB for Freq Offset <=0.1 MHz
5 + 60 log [1+ (2  (Freq Offset - 0.1)/1.5)0.8 ]dB 
for 0.1 < Freq Offset <= 15 MHz
70 dB for Freq Offset > 15 MHz
For the 800 MHz Trunking Band:
2 + 60*log[1 + (2*Freq Offset/5)1.5]  dB
for Freq Offset <= 2.5 MHz
2 + 60*log[1 + (2*Freq Offset/5)2]  dB
for 2.5 < Freq Offset <= 9 MHz
70 dB for Freq Offset > 9 MHz

	ECR	(effective conversion ratio of intermodulation products)
	2 Signal Third Order: ECR 2/3 = -9 dB
2 Signal Fifth Order: ECR 2/5 = -28 dB



[bookmark: _Toc412343279][bookmark: _Toc412432106][bookmark: _Toc412432667][bookmark: _Toc412432904][bookmark: _Toc412432974][bookmark: _Toc412433129][bookmark: _Toc412433266][bookmark: _Toc412433481][bookmark: _Toc412434169][bookmark: _Toc412453666][bookmark: _Toc412455621][bookmark: _Toc412455817][bookmark: _Toc412456347][bookmark: _Toc412456407][bookmark: _Toc413664637][bookmark: _Toc415362688][bookmark: _Toc415362748][bookmark: _Toc415362808][bookmark: _Toc498493243][bookmark: _Toc29311993][bookmark: _Toc134012564][bookmark: _Toc166667132]Annex E - Inter-service Coordination
[bookmark: _Toc412343280][bookmark: _Toc412432107][bookmark: _Toc412432668][bookmark: _Toc412432905][bookmark: _Toc412432975][bookmark: _Toc412433130][bookmark: _Toc412433267][bookmark: _Toc412433482][bookmark: _Toc412434170][bookmark: _Toc412453667][bookmark: _Toc412455622][bookmark: _Toc412455818][bookmark: _Toc412456348][bookmark: _Toc412456408]The following inter-service coordination requirements have been prepared by the ACMA. Note that this list is not exhaustive. In some cases, specific ITU-R Recommendations may exist to address inter-service coordination. However, because of the diversity and complexity of sharing situations which may arise, it is not possible to provide rigorous and explicit procedures covering all inter-service coordination requirements. In these cases, coordination defaults to the identification of all non-homogeneous services in the band in question, followed by a manual assessment of their impact on the interference environment.
[bookmark: _Toc413664638][bookmark: _Toc415362689][bookmark: _Toc415362749][bookmark: _Toc415362809][bookmark: _Toc498493244][bookmark: _Toc29311994][bookmark: _Toc134012565][bookmark: _Toc166667133]E1.  VHF Mid and High Assignments Adjacent to Television Channels 6
In the absence of detailed coordination procedures, no assignments for new fixed or mobile services should be made in the frequency band 168–174 MHz within the frequency/distance limits specified in Table E1 from television services operating on channel 6 (177.5 MHz).   These requirements are in addition to those of embargo 32. 
Table E1: Frequency-Distance constraints for services operating near TV Ch6
	[bookmark: _Toc524614981]Frequency Band
	[bookmark: _Toc524614982]Distance Separation 

	168.0–172.8 MHz
172.8–173.3 MHz
173.3–174.0 MHz
	3 km
10 km
60 km


[bookmark: _Toc406226419][bookmark: _Toc412343281][bookmark: _Toc412432108][bookmark: _Toc412432669][bookmark: _Toc412432906][bookmark: _Toc412432976][bookmark: _Toc412433131][bookmark: _Toc412433268][bookmark: _Toc412433483][bookmark: _Toc412434171][bookmark: _Toc412453668][bookmark: _Toc412455623][bookmark: _Toc412455819][bookmark: _Toc412456349][bookmark: _Toc412456409][bookmark: _Toc413664639][bookmark: _Toc415362690][bookmark: _Toc415362750][bookmark: _Toc415362810][bookmark: _Toc498493245][bookmark: _Toc29311995][bookmark: _Toc134012566][bookmark: _Toc166667134]E2.  400 MHz Assignments in the Vicinity of Wideband Fixed Services
The frequency coordination requirements detailed in RALI FX01 [5] should be observed for 403 – 500 MHz assignments within 160 km of wideband fixed services.
For assignments within 400 km of wideband fixed services licensed to Telstra on 501.9, 504.3, 506.7, 509.1, 513.1, 515.5 and 517.9 MHz, additional coordination requirements may apply. Contact the Manager, Spectrum Engineering Section in these instances.
There are restrictions on the assignment of certain trunked channels in low demand areas to provide protection to wideband fixed services.  These restrictions are detailed in Embargo 19 of RALI MS 3 [3].


[bookmark: _Hlk131662426][bookmark: _Toc134012567][bookmark: _Toc166667135]E3.  Coordination with spectrum licensed services
The 800 MHz TLMS band is in close frequency proximity to spectrum-licensed services. 
The ‘Radiocommunications Advisory Guidelines (Managing Interference from Spectrum Licensed Transmitters – 700 MHz Band) 2023’, and ‘Radiocommunications Advisory Guidelines (Managing Interference from Spectrum Licensed Transmitters – 850/900 MHz Bands) 2021’ set out protection requirements for services operating frequency adjacent to spectrum licensed transmitters. In summary, these protection requirements are:
Protection of TLMS radiocommunications receivers from spectrum licensed radiocommunications transmitters is on a first-in-time basis.
Any existing TLMS base-station receiver licensed prior to the registration of a spectrum licensed transmitter in the Register[footnoteRef:26] is to be provided protection to protection ratio specified in this RALI. Initial assessment can be made using the applicable protection ratio and sensitivity level with the unwanted emissions from the spectrum licensed transmitter that fall within the passband of the receiver. Receiver blocking of TLMS should also be checked, using the blocking criteria of 90 dB above the receiver sensitivity level and additional RF selectivity (Table D3) with the in-band power of the spectrum licensed transmitter. Applicable protection ratios and sensitivity levels are: [26:  	Register has the same meaning as in the Radiocommunications Act 1992.] 

For coordination between 700 MHz spectrum licensed transmitters and PMP receivers licensed after 1 July 2024: a receiver sensitivity of -110 dBm with an 8 dB protection ratio[footnoteRef:27] [27:  	This relaxed criterion is based on receiver performance requirements in ETSI EN 300 113 V2.2.1 (2016-12) and is intended to enhance coexistence between TLMS and 700 MHz spectrum licensed services.] 

In all other cases: a receiver sensitivity of -119 dBm with a 5 dB protection ratio (also see Table D4).

[bookmark: _Hlk155358254]Where the device registration for an existing spectrum licensed transmitter has been modified, the transmitter does not need to be re-coordinated with an existing receiver, if the interference potential for that receiver has not been increased. For example, if a transmitting antenna has been modified but the EIRP in the direction of the receiver is the same or less than radiated by the old antenna, then coordination would not be required. 
In some scenarios, an apparatus licensee may choose to accept a higher level of interference.  In these scenarios, the below special condition is to be included on their licence to ensure that existing licensees are not negatively impacted. For example, if future modifications are made to an existing spectrum licensed transmitter, from which the apparatus licensee has accepted a higher level of interference, the spectrum licensee will only need to re-coordinate to the level accepted by the apparatus licensee (not to the level in RALI LM8).
Special Condition:
‘The licensee agrees to accept a level of interference which is [xx] dB higher the provided by [the applicable RALI], with respect to a transmitter operated under device registration number(s) [yyyyyy].’ [where ‘xx’ is the amount in which the receiver fails the coordination criteria in the RALI LM8]
Unless otherwise stated, spectrum licensed transmitters that are exempt from registration are not required to be coordinated with PMP services. Although these transmitters have a low risk of causing interference, spectrum licensees should use judgement to identify cases where this risk might be higher than normal, e.g., for operation of high-sited stations. In the event that interference from unregistered spectrum licensed transmitters occurs, the 850/900 MHz spectrum licence contains a condition that registration exempt transmitters must not cause harmful interference to other radiocommunications devices operated under a different spectrum licence or an apparatus licence.[footnoteRef:28] [28:     Radiocommunications Spectrum Marketing Plan (850/900 MHz Band) 2021.] 

Out-of-band protection requirements for interference from PMP services operating in bands adjacent to spectrum-licensed services are outlined in the ‘Radiocommunications Advisory Guidelines (Managing Interference to Spectrum Licensed Receivers – 700 MHz band) 2023’, and ‘Radiocommunications Advisory Guidelines (Managing Interference to Spectrum Licensed Receivers – 850/900 MHz Bands) 2021’. 
Coordination of proposed TLMS transmitters with spectrum licensed receivers operating in the 703-748 MHz range or above 890 MHz is not required as the frequency separation is considered sufficient to enable coexistence.
[bookmark: _Toc132618212]Additional guidance for coordination with 700 MHz spectrum licensed base transmitters
The 806-809 MHz TLMS base-receive segment is 3 MHz separated from the upper frequency limit of the 700 MHz spectrum licensed segment which is optimised for the deployment of base station transmitters. For cases where an initial coordination assessment fails, the accredited person and/or licensee may wish to consider more detailed assessment and/or negotiation to achieve a satisfactory outcome. This may include:
Coordination using actual unwanted emission levels from the spectrum licensed transmitter, which are likely to be less than the maximum limits specified on the licence. 
Consideration of additional filtering on the spectrum licensed transmitter to further reduce unwanted emission levels. This may be particularly relevant when a proposed spectrum licensed transmitter is attempting to coordinate with an existing apparatus licensed receiver.
Use of actual antenna patterns, accounting the for effects of orientation and tilt.
Undertaking on-site measurements to assess the actual level of interference coming from an existing spectrum licensed transmitter which may be impacted by higher path losses than anticipated (e.g. resulting from terrain and/or local clutter). 
Engagement with the affected apparatus licensee to ascertain whether they might accept a higher level of interference than the minimum level prescribed in this RALI. For example, where TLMS mobile stations will always be in close proximity to the base station. This may be particularly relevant when attempting to coordinate a proposed apparatus licensed TLMS receiver with an existing spectrum licensed transmitter.
Discussion and negotiation between licensees is encouraged where appropriate and may be necessary to implement some of the above suggestions.
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BER			Bit Error Rate

EIRP 			Effective Isotropic Radiated Power

ERP 			Effective Radiated Power

LMS			Land Mobile Systems

LMRS			Land Mobile Radio Systems

LPMRS			Low Power Land Mobile Radio Systems

PR			Protection Ratio

RALI			Radiocommunications Assignment and Licensing Instruction

RCS			Remote Control Station

Rx 			Receiver

SINAD			(Signal + Noise + Distortion) to (Noise + Distortion)

Tx	 		Transmitter 

UHF 			Ultra High Frequency



[bookmark: _Toc395603360]Introduction 

The substantial structural changes to the 400 MHz band, articulated in the 400 MHz band plan (Radiocommunications Assignment and Licensing Instruction RALI MS 22) [1] have required a number of improvements to be implemented to the underlying assignment and coordination arrangements for land mobile services (LMS) in RALI LM8 [4]. This follows the Australian Communications and Media Authority (ACMA) review, policy decisions, implementation plans and transition arrangements for the 400 MHz Plan. Detailed policy and transition arrangements in the 400 MHz band are outlined in ‘The way ahead: Timeframes and implementation plans for the 400 MHz band’, released by the ACMA in December 2010.



One of the key objectives of the review of the 400 MHz band has been to improve the allocative, technical and dynamic efficiency with which spectrum in the band is made available. This objective was largely driven by congestion. A major outcome is a reduction in channel bandwidth to a minimum of 6.25 kHz, with a mandated maximum channel bandwidth of 12.5 kHz for LMS in high and medium density areas. 



The implementation of changes to the 400 MHz administrative band plan, in particular the reduction in channel bandwidth to a minimum of 6.25 kHz, requires new frequency-distance constraint values for 6.25 kHz channels in the 400 MHz band to be derived and implemented in RALI LM8. The frequency-distance curves are used to determine the minimum distance between land mobile base stations for a given frequency separation for frequency coordination and assignment purposes. This should ensure that the proposed new system does not cause or receive interference from the existing systems. 



The derivation of the frequency-distance constraint values are based on a specific subset of assumptions and parameters from relevant standards and regulations, as outlined in this paper. These parameters include service models, system parameters, transmitter emission masks, receiver selectivity, and propagation loss models. 



To ensure consistency in the frequency coordination with regards to the new frequency-distance constraints for 6.25 kHz channels and existing frequency-distance constrains for 12.5 kHz and 25 kHz channels, it is important to revisit the technical assumptions and parameters underpinning the existing constrains and update the current values accordingly.



[bookmark: _Toc395603361][bookmark: _Toc348105633]Background

[bookmark: _Toc395603362]Spectrum arrangements

The frequency range used for LMS in the UHF band is between 403 MHz and 520 MHz. Within this range there are two frequency bands, 403−430 MHz and 450−520 MHz, known collectively as the 400 MHz band. The service allocations, frequency limits and channel arrangements are set out in the 400 MHz Plan (RALI MS 22) [1]. In the VHF band, the frequencies between 70 and 87.5 MHz, and between 148 and 174 MHz are also used for LMS, as set out in the VHF Mid Band Frequency Band Plan [2] and the VHF High Band Frequency Band Plan [3], respectively.

RALI LM8 provides advice on frequency assignment policy and coordination procedures in these bands [4].



[bookmark: _Toc395603363]Service description for land mobile services

LMS are typically used to communicate information between a controlling station and vehicular mobile or personal stations. RALI LM8 describes two service models for LMS – one for large coverage applications, and one for small coverage applications. The purpose of the service model is to define a set of characteristics that will produce a specified target grade of service for LMS.



[bookmark: _Toc395603364]Single frequency systems

In single frequency systems, the controlling station is typically a base station at the centre of the notional service area, although in some cases the controlling station is linked (sometimes by land line) to a ‘base’ station at a high site. All communications occur on one frequency to and from the base station and the mobile station.



[bookmark: _Toc395603365]Two frequency systems

In the case of two frequency systems, communication usually occurs between a remote control station (RCS) and mobile stations via a centrally located land station (often referred to as a ‘base’ station or repeater) which is located at a high site in order to serve the surrounding area. The base station receives transmissions on its ‘base receive’ frequency from the RCS or any mobile within the notional service area and subsequently repeats those transmissions on its ‘base transmit’ frequency for reception by any other mobile (or the RCS) within the notional service area.



[bookmark: _Toc395603366]Trunked land mobile systems

These systems are functionally similar to the two frequency non-trunked systems described above. However, in a trunked system, a group of channels at the base station site is time-shared between a large number of users so that the channels can be used more efficiently.



[bookmark: _Toc395603367]Low-power land mobile radio systems (LPMRS)

These systems are functionally similar to the systems described above but have a much smaller coverage area. They are located primarily in high density areas and have greater frequency re-use. LPMRS are typically used in crane assistance and ambulatory applications.

[bookmark: _Toc395603368]Purpose

The purpose of this report is to explain, document and discuss the assumptions, input parameters and procedures used to derive the new and updated frequency-distance curves for LMS in the RALI LM8.



The new frequency-distance constraints for 6.25 kHz bandwidth systems are derived based on an up-to-date set of input parameters from relevant standards and regulations, including service models, system parameters, transmitter emission masks, receiver selectivity, and propagation loss models. This report outlines the methodology for calculating the values based on these input assumptions and parameters.  



To ensure consistency with the new 6.25 kHz tables and the current set of input parameters, this report also applies the same set of parameters and methodology to calculate and update the existing frequency-distance tables for 12.5 kHz and 25 kHz land mobile systems. The report highlights and discusses changes to the input parameters and methodology compared to the original methods, and provides graphs for comparison between the current and updated values.



The report derives the new and updated frequency-distance curves for all three system bandwidths (6.25 kHz, 12.5 kHz and 25 kHz), for both (single and two frequency) systems and both (high and low power) service models. The report also provides frequency-distance curves for cases where high and lower power systems are to be coordinated with each other.

[bookmark: _Toc394579663][bookmark: _Toc394495986][bookmark: _Toc395603369]Parameters

[bookmark: _Toc394579664][bookmark: _Toc394495987][bookmark: _Toc395603370]Service models

The two service models, used for LMRS and LPMRS, are briefly described below, with the models illustrated in Figure 1 and Figure 2 respectively. A detailed list of the parameters used is given in Table 1.



[bookmark: _Toc395603371]Land mobile radio system (LMRS) service model description

LMRS services are for large coverage applications—the re-use distance for single frequency and two frequency systems in the UHF band are 120 km and 100 km respectively. The LMRS systems use high transmitter power—assumed to be 83 Watts EIRP for base stations and 41 Watts EIRP for mobile stations. Antenna heights are assumed to be 200m for base stations and 1.5m for mobile stations.

[bookmark: _Ref387826456][bookmark: _Ref387826440]



Figure 1 - LMRS Service Model
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[bookmark: _Toc395603372]Low power land mobile radio systems (LPMRS) service model description

LPMRS services are for small coverage applications. The re-use distance in the UHF band is 10km for both single frequency and two frequency systems. LPMRS systems are lower power systems than LMRS, with an assumed transmitter power of 8.3 Watts EIRP for both base and mobile stations. Base station antenna height is 10m and mobile stations are at 1.5m.

[bookmark: _Ref387826470]



Figure 2 - LPMRS Service Model
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Table 1 shows the specifications and parameters of Land Mobile Systems used in this report.



Table 1 - Parameters for Land Mobile Systems



		[bookmark: _Ref387826489][bookmark: _Ref387826485]Land Mobile Systems



		Parameter

		Values

		Reference



		Frequency of operation (MHz)

		400MHz Band

		403-520

		RALI LM8



		

		VHF Band

		70-87.5
148-174

		RALI LM8



		Channel bandwidths

		6.25 kHz, 12.5 kHz, 25 kHz

		RALI LM 8



		Base station maximum EIRP (W)

		LMRS

		83

		RALI LM 8



		

		LPMRS

		8.3

		



		Mobile station EIRP (W)

		LMRS

		41

		RALI LM 8



		

		LPMRS

		8.3

		



		Modulation

		Angle & Digital

		RALI LM 8



		Base station Rx Gain (dBi) 

		400MHz Band

		6

		RALI LM 8



		

		VHF Band

		2

		



		Base receiver usable sensitivity for 25kHz channel(dBm)

		400MHz Band

		-116

		RALI LM 8



		

		VHF (High Band)

		-107

		



		Base station Typical received level (dBm)

		400MHz Band

		-116

		Assumption



		

		VHF Band

		-107

		



		Mobile station receiver sensitivity for 25kHz channel (dBm)

		400MHz Band

		-116

		Assumption



		

		VHF Band

		-107

		



		Mobile station Tx/Rx gain (dBi)

		0

		Assumption



		Base station effective antenna height above  ground (m)

		LMRS

		200

		RALI LM8



		

		LPMRS

		10

		



		Mobile Station antenna height (m)

		1.5

		RALI LM 8



		Protection ratio (dB) 

for 12dB SINAD or 10-2 BER

		5

		RALI LM 8



		Interference threshold (dBm) 

		

		400MHz Band

		VHF Band

		Calculated



		

		6.25kHz Rx

		-127

		-118

		



		

		12.5kHz Rx

		-124

		-115

		



		

		25kHz Rx

		-121

		-112

		



		Receiver front-end response (dB).



The RF selectivity of the receiver in conjunction with two cavity filters.



f is frequency offset from channel centre, in MHz.

		

400MHz Band

 for f ≤ 0.1

 for 0.1 < f ≤ 15

 for f > 15



VHF Band

 for f ≤ 0.06

 for 0.06 < f ≤ 1.5

 

for 1.5 < f ≤ 4.4

 for f > 4.4



		RALI LM 8







[bookmark: _Toc394579666][bookmark: _Toc394495989][bookmark: _Toc395603374]
Transmitter emission masks

Transmitter emission mask assumptions for 6.25 kHz, 12.5 kHz and 25 kHz system bandwidths in this report are based on:

Part 90 of the FCC Rules; Rule 90.210 (Emission masks) and Rule 90.221 (Adjacent channel power limits) [5]

ETSI standard ETSI EN 300 392-2 [6].

This report has also considered the relevant ETSI standards, ETSI EN 300 113-1 V1.7.1 (2011-11) [7] and ETSI EN 300 086-1 V1.4.1 (2010-06) [8].



Notably, the relevant ETSI standards [6], [7], [8] do not specify a transmitter emission mask to set the limits for impact of emissions on systems occupying adjacent and other channels. Instead of defining the transmitter emission masks, ETSI sets limits for the adjacent channel (coupled) power, the power on any spurious emission, intermediation attenuation and wideband noise limits. In addition, ETSI does not set limits, other than total transmitter power limits, to the transmitted signal level at different offsets within the authorized bandwidth, only on total transmitter power.



ETSI power limits do not uniquely define the transmitter masks, especially when different system bandwidths coexist. For instance, a technology may exceed an emission mask under certain measurement conditions but may actually couple less power into a co-channel or adjacent channel system than would a technology that fits within the prescribed emission mask.



This report uses the FCC Part 90 emissions mask for 6.25 kHz and 12.5 kHz system bandwidths to determine the frequency-distance curves. For 25 kHz systems in the 400MHz Band, this report uses a combination of the FCC Part 90 emission mask, the adjacent channel power limits under 90.221 of Part 90 of the FCC Rules and ETSI EN 300 392-2 limits for maximum wideband noise level. In the VHF Band, the FCC Part 90 mask alone is used.



In general, the FCC masks (primarily designed for analog devices) appear to impose slightly less strict adjacent channels limits compared to ETSI. Using FCC masks for 6.25 kHz and 12.5 kHz system bandwidths and a combined mask for 25 kHz system bandwidth help coexistence between different types of devices by avoiding interference, with relatively small increase in coordination distances.



Table 2 summarises the emission masks used in this report, for both single and two-frequency LMRS and LPMRS systems. Detailed information and the diagrams of the three masks are shown in the following paragraphs.





[bookmark: _Ref388260300]Table 2 - Overview of the Transmitter Emission Masks (for Base and Mobile Stations)



		Bandwidth

		Mask used



		6.25 kHz

		“Mask E” from FCC Part 90, Rule 90.210 (Emission masks) [5]



		12.5 kHz

		“Mask D” from FCC Part 90, Rule 90.210 (Emission masks) [5]



		25 kHz
(400MHz Band)

		Combined mask:

-“Mask C” from FCC Part 90, Rule 90.210 (Emission masks) [5],

- FCC Part 90, Rule 90.221 (Adjacent channel power limits) [5]

- Tetra emission limits  (ETSI EN 300 392-2) [4]



		25 kHz (VHF Band)

		“Mask C” from FCC Part 90, Rule 90.210 (Emission masks) [5]





[bookmark: _Toc394495990]

[bookmark: _Toc395603375]Emission mask for 6.25 kHz system bandwidth 

The emission mask for the 6.25 kHz systems is based on FCC Part 90.210, Emission Mask E [5].  Any emission must be attenuated below the power (P) of the highest emission contained within the authorised bandwidth as follows: 





Table 3 - Emission mask for 6.25 kHz system bandwidth [5] (for Base and Mobile 

Stations) 



		Frequency offset (f)

		Required attenuation (dB)



		

		0



		

		The lowest attenuation of the following values:









		

		The lowest attenuation of the following values:



65









Figure 3 - Emission mask for 6.25 kHz system bandwidth (for Base and Mobile 

Stations)








[bookmark: _Toc394495991][bookmark: _Toc395603376]Emission mask for 12.5 kHz system bandwidth 

The emission mask for the 12.5 kHz systems is based on FCC Part 90.210, Emission Mask D [5]. Any emission must be attenuated below the power (P) of the highest emission contained within the authorized bandwidth as follows.





Table 4 - Emission mask for 12.5 kHz system bandwidth [5] (for Base and Mobile 

Stations)



		Frequency offset (f) 

		Required attenuation (dB)



		

		0



		

		



		

		The lowest attenuation of the following values



70 (this value was considered in the computations)









Figure 4 - Emission mask for 12.5 kHz system bandwidth [5] (for Base and Mobile Stations)










[bookmark: _Toc394495992][bookmark: _Toc395603377]Emission mask for 25 kHz system bandwidth 

400 MHz band

For 25 kHz system bandwidth in the 400 MHz band, a combined emission mask was used. The combined mask is based on Mask C under 90.210 of Part 90 the FCC Rules [5], the adjacent channel power limits under 90.221 of Part 90 the FCC Rules [5] (which are based on ETSI EN 300 392-2) and/or TETRA emission limits (ETSI EN 300 392-2) [6].



In the frequency band 406−512 MHz, Part 90 of the FCC Rules authorises a 20 kHz bandwidth for operation when using equipment designed to operate with a 25 kHz channel bandwidth. Such equipment must meet the requirements of Emission Mask B or C, as applicable. Systems like TETRA fails to meet the Part 90 requirements by up to 5dB in the range 8-12 kHz offset from the centre frequency [9].





[bookmark: _Ref396999377]Table 5 - FCC Part 90.210, Emission Mask C [3]



		Frequency offset (f) in kHz

		Required attenuation (dB)



		

		



		

		The lowest attenuation of the following values



50



		

		







The FCC has approved TETRA devices under 90.221 of Part 90 the FCC Rules [10], [5]. Section 90.221 of Part 90 the FCC Rules authorises up to a 22 kHz bandwidth of operation using equipment designed to operate with a 25 kHz channel bandwidth. The equipment must meet the adjacent channel power limits as per ETSI EN 300 392-2.





Table 6 - TETRA adjacent channel power emissions limits (ETSI EN 300 392 -2) [6]



		Frequency offset (kHz)

		Maximum Adjacent Channel Power (dBc) for devices above 1W



		25

		-60



		50

		-70



		75

		-70







Applicable ETSI standards, ETSI EN 300 113-1 [7] and ETSI EN 300 086-1 [8], set the limit for the adjacent channel power of 60 dB below the transmitter power. In addition, ETSI EN 300 086-1 sets the limit for the alternate channel power of 70 dB below the transmitter power. These limits are consistent with ETSI EN 300 392-2 for TETRA.

ETSI EN 300 392-2 also sets the limits for the maximum wideband noise level, which in listed in Table 7.




[bookmark: _Ref387251764][bookmark: _Ref388262272]Table 7 - TETRA maximum wideband noise level limits (ETSI EN 300 392 -2) [6]



		Frequency offset (kHz)

		Maximum wideband noise level for MS nominal power level 5,6W (class 2L) and BS all classes



		100–250

		-80 dBc



		250–500

		-85 dBc



		500– frb

		-90 dBc



		>frb

		-100 dBc



		NOTE: frb denotes the frequency offset corresponding to the near edge of the receive band or 5 MHz (10 MHz for frequencies above 520 MHz) whichever is greater.







As many digital technologies such as TETRA significantly outperform the FCC’s emissions masks in adjacent channels, this report uses a combined mask for calculating frequency distance constrains to ensure suitable spectrum assignments can be made when implementing new digital technologies alongside legacy systems.





The combined mask for 25 kHz system bandwidth in this report is based on the FCC Mask C limits for frequency offsets up to 25 kHz, taking into account 90.221 of Part 90 the FCC Rules, which authorises up to 22 kHz bandwidth (instead of 20 kHz bandwidth) for  the 25kHz system bandwidth. For frequency offsets greater than 25 kHz, the combined mask is based on the adjacent channel power limits under Section 90.221 of Part 90 of the FCC Rules and ETSI EN 300 392 -2 limits for maximum wideband noise level. 






Table 8 - Emission mask for 25 kHz system bandwidth (for Base and Mobile Stations)



		Frequency offset (kHz)

		Required attenuation (dB)

		Reference



		

		0

		FCC Mask C



		*

		

		FCC Mask C, FCC 90.221 of Part 90



		

		The lowest attenuation of the following values



50

		FCC Mask C, FCC 90.221



		25

		60

		ETSI, FCC 90.221



		

		70

		ETSI, FCC 90.221



		75

		70

		ETSI, FCC 90.221



		100

		80

		ETSI





* The 11kHz limit is based on FCC 90.221 of Part 90 which authorises up to 22 kHz bandwidth (instead of 20 kHz bandwidth) for the 25kHz system bandwidth.



VHF Mid and High bands

The assumed mask for systems with 25 kHz bandwidth in the VHF Mid and High bands is the FCC Part 90.210, Emission Mask C defined in Table 5. The combined mask was not used here as FCC Part 90, Rule 90.221 is not applicable to the VHF Mid and High Bands.



Figure 5 - Emission mask for 25 kHz system bandwidth (for Base and Mobile Stations)






[bookmark: _Toc394495993][bookmark: _Toc395603378]Receiver selectivity 

The receiver selectivity characteristics used for this work are based on the applicable limits for the receiver adjacent channel selectivity, intermodulation response rejection, spurious response rejection and blocking in ETSI EN 300 113-1 and ETSI EN 300 086-1 [7], [8]. It should be noted that, apart from ETSI limits used in this report, 

other requirements/standards for the receiver selectivity for LMS systems are not so readily available. 





Table 9 - Receiver Selectivity for 6.25 kHz system bandwidth



		6.25 kHz receiver



		Δf (kHz)

		Attenuation (dB)



		0

		0



		1.75

		0



		2.25

		6



		6.25

		60



		6.25 < f < 25

		60



		25 ≤ f < 100

		70



		≥ 100

		90









Figure 6 - Receiver Selectivity for 6.25 kHz system bandwidth






Table 10 - Receiver Selectivity for 12.5 kHz system bandwidth



		12.5 kHz(ETSI)



		Δf (kHz)

		Attenuation (dB)



		0

		0



		3

		0



		4.25

		6



		12.5

		60



		12.5 < f < 25

		60



		25 ≤ f < 100

		70



		≥ 100

		90









Figure 7 - Receiver Selectivity for 12.5 kHz system bandwidth






Table 11 - Receiver Selectivity for 25 kHz system bandwidth



		25 kHz



		Δf (kHz)

		Attenuation (dB)



		0

		0



		5

		0



		8

		6



		25

		70



		25 < f < 100

		70



		100

		90









Figure 8 - Receiver Selectivity for 25 kHz system bandwidth
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[bookmark: _Toc395603379]Propagation loss models

Table 12 lists the propagation models that were used in the analysis. Due to the different system models in use, different propagation models needed to be chosen for different situations.





[bookmark: _Ref387848726]Table 12 – Propagation models used in the calculations



		

		Single frequency

		Two frequency



		High power
(LMRS)

		Modified Longley-Rice

		Hata suburban



		Low Power
(LPMRS)

		Hata urban

		Hata urban



		High power Vs Low power 

		Hata urban

		Hata Urban









Modified Longley-Rice model

A modified version of the Longley-Rice model has been used to calculate propagation loss when the interference path is between two high sites (effective antenna heights of 200 metres above surrounding terrain). Parameter values used in the model are detailed in Table 13 below. This model estimates propagation loss with a 90% confidence level and assumes a terrain irregularity factor of 90 metres.





[bookmark: _Ref387848960]Table 13 - Parameter values used in the Modified Longley-Rice propagation loss model



		Frequency Limits

(MHz)

		Distance between antennas (d)

(km)

		Path Loss

(dB)



		403 - 520
(400MHz band)

		0 < d <= 0.003

		45



		

		0.003 < d <= 40

		FSL + 10



		

		d > 40

		104 + (0.55 x distance)



		70 - 87.5
148 – 174
(VHF band)

		0 < d <= 0.006

		41



		

		0.006 < d <= 40

		FSL + 10



		

		d > 40

		96 + (0.55 x distance)







* FSL is Free Space Loss, which is defined as:

32.5 + 20 log(distance [km] ) + 20 log(frequency [MHz])




Modified Hata model

The Modified Hata propagation loss model has been used when the interference path is between a high site and a low site (base to mobile). The modified Hata urban model has been used in the determination of LPMRS base-to-base and base-to-mobile parameters.



The Modified Hata model estimates mean propagation loss (50% of locations for 50% of time). A correction factor of 11 dB has been applied to convert this loss to be applicable for 90% of locations, and another 4 dB to be applicable for 1% of time [11]  The Modified Hata equations are as follows:











where:









  









Modified Hata model for LPMRS

The Modified Hata urban model used for LPMRS has been adjusted to account for the base station antenna height being lower than 30m, based on ERC Report 68 [12]. This model is used for all situations where the highest antenna under consideration is lower than 30m. This includes the case of LPMRS base station into LMRS mobile.



The equation is:







where:
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[bookmark: _Toc395603380]Additional assumptions

Along with the masks, propagation models, and basic system parameters (listed in Table 1), the following parameters and assumptions were also used in this work:

The wanted receive power level of all receivers is equal to the receiver sensitivity (to address the worst case scenario). This value is ‑116 dBm and ‑107 dBm for the 400MHz and VHF bands respectively.

Base station antennas were assumed to have a gain of 6 dBi, and were considered to be omni-directional (to address the worst case scenario).

Mobile station antennas were assumed to be omni-directional.

The land mobile systems considered here could be analogue or digital systems.

Frequency of operation was assumed to be 160 MHz or 450 MHz for the VHF and 400MHz bands respectively.

Single frequency systems – The assumed interference scenario for path loss calculation is base station into base station interference scenario.

Two frequency systems - the assumed interference scenario is base station into mobile receiver. The assumed service area radius of a base station is then added to the results to calculate the required base station separation distance.

[bookmark: _Toc394579668][bookmark: _Toc394495996][bookmark: _Toc395603381]Methodology

This section describes the methodology used to derive the frequency-distance curves for land mobile systems in the UHF frequency band. 





[bookmark: _Toc395603382]Overview

[bookmark: _Toc395603383]Cases considered

Various scenarios were considered, taking into account different combinations of system types. Following is a list of the parameters that were varied to create the different interference cases.



3 different transmitter bandwidths (6.25, 12.5 and 25 kHz)

3 different receive bandwidths (6.25, 12.5 and 25 kHz)

2 different duplex methods (single-frequency and two-frequency).

3 different system models (high-power, low power, and coordination of a high power system with a low power)

2 different frequency bands (400MHz and VHF)



All combinations of the above make 108 different cases to consider.



[bookmark: _Toc394579669][bookmark: _Toc394495997][bookmark: _Toc395603384]Out-of-band interference

The results of each of these interference assessment are given as a list of required separation distances over a range of frequency offsets (frequency-distance curves). The frequency offsets are measured between the centres of the proposed transmitter and existing receiver.



Calculating frequency-distance curves requires assessment of interference levels when the transmitter and receiver are operating on different frequencies to each other. Frequency dependent rejection (FDR) calculations were used to take the frequency offset into account, so the results are independent of any particular modulation technique that is used in systems. More details of FDR are discussed later.



The method used in this analysis below is similar to the procedures those specified in Report ITU-R SM.337-6 [13], except that the ITU report:

does not use receiver sensitivity normalisation[footnoteRef:1], [1:  The assumed receiver sensitivity of -116dBm applies to 25 kHz system bandwidth. The receiver sensitivity for 6.25 kHz and12.5 kHz systems has to be normalised to applicable system bandwidth.] 


does not include the receiver front-end selectivity response, and 

uses a different propagation model.




[bookmark: _Toc394495998][bookmark: _Toc395603385]Interference criterion

The criteria for interference was a simple protection ratio – requiring the total interfering signal to be a certain amount lower than the wanted signal level.



		

		Equation 1







where:

		:	minimum wanted signal level (dBm)

		:	interfering signal level (dBm)

		:	protection ratio (dB)



In order to assess worst case scenario, receiver sensitivity is used as the minimum desired signal (). Protection ratio used was 5dB, as mentioned in Table 1.



The acceptable interference level () is therefore:

 	

		= 	

		=	−116 – 5

		= 	−121 dBm



in the 400MHz Band. Similarly, it is ‑112 dBm in the VHF Band.



It is presumed this sensitivity (from table D4 in RALI LM8) is for 25 kHz bandwidth systems. To make the results compatible with other bandwidths, the sensitivity was scaled when dealing with 12.5 and 6.25 kHz systems, giving sensitivity values 3dB and 6dB lower, respectively. 



[bookmark: _Toc394495999]Procedure

The procedure used for developing the frequency-distance curves are summarised below.



Step 1: Determine the acceptable interference level () at the victim receiver using the procedure explained above.



Step 2: Evaluate Frequency Dependent Rejection (FDR) value for a range of frequency offsets, Δf, using Equation 3 below.



Step 3: For each frequency offset used in step 2, calculate the interference level at the victim receiver, initially assuming no propagation loss. The interference level is calculated using the link budget in Equation 2.





		

		[bookmark: _Ref387928285]Equation 2





		

Where;

 	:	Interfering power at the victim receiver (dBm)

	:	Equivalent Isotropically Radiated Power of interfering transmitter (dBm)

 	:	Receiver Antenna Gain (dBi)

	:	Propagation path loss (dB) from step 3

	:	Frequency Dependent Rejection (dB) from step 2

	:	Base station front-end response achieved by the RF selectivity of the receiver (0dB for two-frequency systems)



Step 4: Setting the interference power at the receiver () in equation 2 equal to the maximum acceptable interference level (), determine the required propagation loss to achieve this interference level.



Step 5: Using the appropriate propagation loss model, determine the separation distance than achieves the loss required from step 4.



Additional adjustments for two-frequency systems

Three further modifications were applied to the results for two-frequency systems:



1. A service distance of 40 km (LMRS) or 2 km (LPMRS) was added to the calculated distance. 


The values for two frequency systems were calculated considering a base-to-mobile interference path. In order to protect mobile stations across the whole service area, the assumed radius of the service area (from the system model) is added to the base-to-mobile distance to get the required base-to-base distance.



2. Two-frequency systems operating on different frequencies with no overlap in their licenced channels (i.e. have a frequency separation at least equal to first-adjacent channel) are allowed to be co-sited – however, the required separation distance still applies when the systems are not co-sited.



For co-sited services (i.e. the same base station tower), the propagation path for wanted and interfering signals, and consequently the wanted-to-interference ratio, is always the same. Services which are co-sited can be assigned on the first (or further) adjacent channels as the receiver filtering provides wanted-to-unwanted signal discrimination greater than the required protection ratio. If the systems are not co-sited, the calculated base-to-base distance separation criteria is required to protect mobile stations within the whole service area. 



3. All scenarios marked as being able to co-site (from point 2) were checked against a threshold distance – chosen to achieve the target grade of service for mobile station receivers at 90% of locations within the notional service area of a land mobile system – and any point below that threshold was reduced to a separation distance of zero. 



The threshold was chosen to provide protection to a mobile station over 90% of its base station’s coverage area, when that area overlaps with that of another base station. The coverage areas from the appropriate system model was assumed (i.e. 40km radius around the base station).



[bookmark: _Toc395603386]Frequency dependent rejection (FDR)

The effective loss due to the frequency offset between transmitter and receiver is calculated using the frequency dependent rejection method. 



A MatLab program was used to calculate the FDR loss values in this work. The inputs to the FDR program are the emission mask of the interfering transmitter and the selectivity mask of the victim receiver, along with the frequency offset between the centres of the transmitter and receiver.



An updated version of the FDR program described in the Spectrum Planning Paper “Frequency Dependent Rejection (FDR) software for Adjacent Channel Protection Ratio Calculation (SPP 3/06)” [14] was used. It uses the following formula:



		

		[bookmark: _Ref387928224]Equation 3







Where:



P(f)	 : Normalised emission spectrum of the interfering transmitter

H(f)	 : Normalised frequency response of the victim receiver

Δf	 : frequency separation between channel centres of receiver and transmitter



The updated version of the program used for this project was altered from the original in the following ways:

Beyond the edges of the masks specified by the user: rather than a roll-off, the response is assumed to drop to zero (i.e.  dB)

The program automatically interpolated points of the user-defined masks before calculation to ensure a high resolution input (and so more accurate result) without the user needing to manually enter a large number of points

To make it easier for the user, the program was able to calculate FDR values for a range of frequency offsets with one command, rather than one at a time.

[bookmark: _Toc388021638][bookmark: _Toc394579670]

[bookmark: _Toc394496000][bookmark: _Toc395603387]Changes from past method

The new frequency-distance tables for 6.25 kHz and updates to the existing frequency-distance tables for 12.5 kHz and 25 kHz channels are derived based on a revised up-to-date set of technical assumptions and calculation methods. This will ensure consistency between the new 6.25 kHz tables and the existing frequency-distance tables for 12.5 kHz and 25 kHz channels. 



The main change comparing to the original method used to derive the frequency-distance curves in the current version of RALI LM8 is the use of the revised transmitter emission masks and receiver selectivity masks. While the choice of the masks has the largest impact to the frequency-distance values, the revised calculation method includes a few other amendments as follows:

the assumed receiver sensitivity (for 25 kHz channels) has been normalised for 12.5 kHz and 6.25 kHz channels (system bandwidths); 

adjustment to the Hata propagation model for LPMRS to take into account the low (less than 30m) base-station heights in LPMRS systems;

FDR has been used to calculate the frequency distance constraints for all considered frequency offsets between transmitter and receiver; 

The transmitter noise power model which was used in the original method instead of FDR for frequency offsets greater than 50 kHz has been omitted; and

slight adjustment to the software implementation of the method for calculating FDR.

In addition, the reuse distance in the single frequency LMRS service model has been reduced from 140 to 120 km. Although this adjustment makes no difference to calculations of the frequency distance constraints, the new reuse distance has been used in the relevant frequency distance tables for small (< 3.25 kHz) frequency offsets. 



The original technical assumptions and methods for calculating the frequency-distance constrains in the current RALI LM8 [4] are available in the Spectrum Planning Report No. 8/97, 400 MHz Land-Mobile Frequency Assignment Model, the Australian Communications Authority, December 1997.



[bookmark: _Toc394579671][bookmark: _Toc394496001][bookmark: _Toc395603388]Results

This section gives the frequency-distance constraints calculated for all systems and scenarios noted in the Methodology section.



For many scenarios, there are also graphs comparing these values with those from previous versions of RALI LM8 (both released and proposed versions).. 



The tables given here do not always list the exact numbers obtained using the Methodology due to the following modification:

Distances of 10km or more will be rounded to the nearest whole number

Distances for the first (smallest) frequency offset are set to match the reuse distance of the appropriate system model.

Distances beyond certain frequency offset thresholds will be set to zero



[bookmark: _Toc394579672][bookmark: _Toc394496002][bookmark: _Toc395603389]Frequency-distance tables for LMRS systems

[bookmark: _Toc394496003][bookmark: _Toc395603390]Single-frequency systems



Table 14 – Frequency-distance values for proposed 6.25 kHz base station Tx with existing base station Rx (LMRS – single frequency systems)



		Frequency Offset (kHz) Proposed 6.25 kHz Tx from existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		120

		120

		120



		6.25

		78

		110.6

		118



		12.5

		13.2

		30.5

		88.5



		18.75

		13.2

		10

		45.8



		25

		10.5

		8.2

		6



		31.25

		6.7

		5.9

		5.4



		37.5

		6.7

		5.9

		5.4



		43.75

		6.7

		5.9

		5.4



		50

		6.7

		5.9

		5.4



		56.25

		6.7

		5.9

		5.4



		62.5

		6.7

		5.9

		5.4



		68.75

		6.7

		5.9

		5.4



		75

		6.7

		5.9

		5.4



		81.25

		6.7

		5.9

		5.4



		87.5

		6.7

		5.9

		5.4



		93.75

		6.7

		5.9

		5.2



		100

		0

		0

		0








Figure 9 - Frequency distance curves for 6.25 kHz transmitter to 6.25 kHz receiver (LMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.





Figure 10 - Frequency distance curves for 6.25 kHz transmitter to 12.5 kHz receiver (LMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Figure 11 - Frequency distance curves for 6.25 kHz transmitter to 25 kHz receiver (LMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Table 15 - Frequency-distance values for proposed 12.5 kHz base station Tx with existing base station Rx (LMRS – single frequency systems) 



		Frequency Offset (kHz) Proposed 12.5kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing

6.25 kHz Rx

		Existing

12.5 kHz Rx

		Existing

25 kHz Rx



		3.125

		120

		120

		120



		6.25

		117.3

		117.8

		117.5



		12.5

		13.4

		64.1

		100



		18.75

		12.2

		8.8

		58.6



		25

		9.2

		6.7

		7.6



		31.25

		4.4

		3.4

		2.8



		37.5

		4.4

		3.4

		2.8



		43.75

		4.4

		3.4

		2.8



		50

		4.4

		3.4

		2.8



		56.25

		4.4

		3.4

		2.8



		62.5

		4.4

		3.4

		2.8



		68.75

		4.4

		3.4

		2.8



		75

		4.4

		3.4

		2.8



		81.25

		4.4

		3.4

		2.8



		87.5

		4.4

		3.4

		2.8



		93.75

		4.4

		3.4

		2.7



		100

		0

		0

		0







Figure 12 - Frequency distance curves for 12.5 kHz transmitter to 6.25 kHz receiver (LMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Figure 13 - Frequency distance curves for 12.5 kHz transmitter to 12.5 kHz receiver (LMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.





Figure 14 - Frequency distance curves for 12.5 kHz transmitter to 25 kHz receiver (LMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Table 16 - Frequency-distance values for proposed 25 kHz base station Tx with existing base station Rx (LMRS – single frequency systems).



		Frequency Offset (kHz) Proposed 25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		120

		120

		120



		6.25

		117.1

		117.7

		117.5



		12.5

		67.7

		77.6

		100.7



		18.75

		47

		48

		63.9



		25

		20.2

		20.5

		26.8



		31.25

		8.3

		7.6

		9



		37.5

		6.6

		5.8

		5.3



		43.75

		4.4

		3.5

		3.3



		50

		4.4

		3.4

		2.8



		56.25

		4.4

		3.4

		2.8



		62.5

		4.4

		3.4

		2.8



		68.75

		4.4

		3.4

		2.8



		75

		4.4

		3.4

		2.8



		81.25

		4.4

		3.4

		2.7



		87.5

		4.1

		3.1

		2.4



		93.75

		3.8

		2.7

		2



		100

		0

		0

		0







Figure 15 - Frequency distance curves for 25 kHz transmitter to 6.25 kHz receiver (LMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Figure 16 - Frequency distance curves for 25 kHz transmitter to 12.5 kHz receiver (LMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.





Figure 17 - Frequency distance curves for 25 kHz transmitter to 25 kHz receiver (LMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8



.
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Table 17 - Frequency-distance values for proposed 6.25 kHz base station Tx with existing base station Rx (LMRS – two frequency systems)



		Frequency Offset (kHz) Proposed 6.25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		100

		100

		100



		6.25

		51.8*

		76.8

		84.5



		12.5

		0

		0

		58.5



		18.75

		0

		0

		0



		25

		0

		0

		0



		31.25

		0

		0

		0





* This base-to-base distance separation is not required if the services are co-sited. This is because for the co-sited services the propagation path for the wanted and interfering signals is always the same and the receiver filtering will provide wanted-to-unwanted signal discrimination greater than the required protection ratio.





Figure 18 - Frequency distance curves for 6.25 kHz transmitter to 6.25 kHz receiver (LMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Figure 19 - Frequency distance curves for 6.25 kHz transmitter to 12.5 kHz receiver (LMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.





Figure 20 - Frequency distance curves for 6.25 kHz transmitter to 25 kHz receiver (LMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Table 18 - Frequency-distance values for proposed 12.5 kHz base station Tx with existing base station Rx (LMRS – two frequency systems).



		Frequency Offset (kHz) Proposed 12.5kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		100

		100

		100



		6.25

		83.8

		84.3

		84.0



		12.5

		0

		0

		67.2



		18.75

		0

		0

		0



		25

		0

		0

		0



		31.25

		0

		0

		0









Figure 21 - Frequency distance curves for 12.5 kHz transmitter to 6.25 kHz receiver (LMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Figure 22 - Frequency distance curves for 12.5 kHz transmitter to 12.5 kHz receiver (LMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.





Figure 23 - Frequency distance curves for 12.5 kHz transmitter to 25 kHz receiver (LMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Table 19 - Frequency-distance values for proposed 25 kHz base station Tx with existing base station Rx (LMRS – two frequency systems).



		Frequency Offset (kHz) Proposed 25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		100

		100

		100



		6.25

		83.6

		84.3

		84.0



		12.5

		47.6

		51.6

		67.7



		18.75

		0

		0

		46.5



		25

		0

		0

		0



		31.25

		0

		0

		0









Figure 24 - Frequency distance curves for 25 kHz transmitter to 6.25 kHz receiver (LMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Figure 25 - Frequency distance curves for 25 kHz transmitter to 12.5 kHz receiver (LMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.







Figure 26 - Frequency distance curves for 25 kHz transmitter to 25 kHz receiver (LMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.
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Table 20 - Frequency-distance values for proposed 6.25 kHz base station Tx with existing base station Rx (LPMRS – single frequency systems)



		Frequency Offset (kHz) Proposed 6.25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		10.0

		10.0

		10.0



		6.25

		1.4

		4.2

		5.3



		12.5

		0.2

		0.3

		2.0



		18.75

		0.2

		0.2

		0.4



		25

		0.2

		0.1

		0.1



		31.25

		0.0

		0.0

		0.0









Figure 27 - Frequency distance curves for 6.25 kHz transmitter to 6.25 kHz receiver (LPMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Figure 28 - Frequency distance curves for 6.25 kHz transmitter to 12.5 kHz receiver (LPMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8





Figure 29 - Frequency distance curves for 6.25 kHz transmitter to 25 kHz receiver (LPMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Table 21 - Frequency-distance values for proposed 12.5 kHz base station Tx with existing base station Rx (LPMRS – single frequency systems)



		Frequency Offset (kHz) Proposed 12.5kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		10.0

		10.0

		10.0



		6.25

		5.2

		5.3

		5.3



		12.5

		0.2

		0.9

		2.9



		18.75

		0.2

		0.2

		0.7



		25

		0.2

		0.1

		0.1



		31.25

		0.1

		0.1

		0.1



		37.5

		0.0

		0.0

		0.0









Figure 30 - Frequency distance curves for 12.5 kHz transmitter to 6.25 kHz receiver (LPMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.








Figure 31 - Frequency distance curves for 12.5 kHz transmitter to 12.5 kHz receiver (LPMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.



Note: LM8-2000 & LM8-2010 have the same values



Figure 32 - Frequency distance curves for 12.5 kHz transmitter to 25 kHz receiver (LPMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.



Note: LM8-2000 & LM8-2010 have the same values


Table 22 - Frequency-distance values for proposed 25 kHz base station Tx with existing base station Rx (LPMRS – single frequency systems)



		Frequency Offset (kHz) Proposed 25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		10.0

		10.0

		10.0



		6.25

		5.2

		5.3

		5.3



		12.5

		1.0

		1.4

		3.0



		18.75

		0.5

		0.5

		0.9



		25

		0.3

		0.3

		0.3



		31.25

		0.1

		0.1

		0.2



		37.5

		0

		0

		0.1



		43.75

		0

		0

		0



		50

		0.0

		0.0

		0.0









Figure 33 - Frequency distance curves for 25 kHz transmitter to 6.25 kHz receiver (LPMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Figure 34 - Frequency distance curves for 25 kHz transmitter to 12.5 kHz receiver (LPMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.



Note: LM8-2000 & LM8-2010 have the same values



Figure 35 - Frequency distance curves for 25 kHz transmitter to 25 kHz receiver (LPMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.



Note: LM8-2000 & LM8-2010 have the same values
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Table 23 - Frequency-distance values for proposed 6.25 kHz base station Tx with existing base station Rx (LPMRS – two frequency systems)



		Frequency Offset (kHz) Proposed 6.25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		10

		10

		10



		6.25

		0

		3.2

		3.6



		12.5

		0

		0

		0



		18.75

		0

		0

		0



		25

		0

		0

		0









Figure 36 - Frequency distance curves for 6.25 kHz transmitter to 6.25 kHz receiver (LPMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.



Note: LM8-2010 & LM8-2014 have the same values




Figure 37 - Frequency distance curves for 6.25 kHz transmitter to 12.5 kHz receiver (LPMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.





Figure 38 - Frequency distance curves for 6.25 kHz transmitter to 25 kHz receiver (LPMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Table 24 - Frequency-distance values for proposed 12.5 kHz base station Tx with existing base station Rx (LPMRS – two frequency systems)



		Frequency Offset (kHz) Proposed 12.5kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		10

		10

		10



		6.25

		3.6

		3.6

		3.6



		12.5

		0

		0

		0



		18.75

		0

		0

		0



		25

		0

		0

		0









Figure 39 - Frequency distance curves for 12.5 kHz transmitter to 6.25 kHz receiver (LPMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Figure 40 - Frequency distance curves for 12.5 kHz transmitter to 12.5 kHz receiver (LPMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.





Figure 41 - Frequency distance curves for 12.5 kHz transmitter to 25 kHz receiver (LPMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Table 25 - Frequency-distance values for proposed 25 kHz base station Tx with existing base station Rx (LPMRS – two frequency systems)



		Frequency Offset (kHz) Proposed 25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		10

		10

		10



		6.25

		3.5

		3.6

		3.6



		12.5

		0

		0

		0



		18.75

		0

		0

		0



		25

		0

		0

		0









Figure 42 - Frequency distance curves for 25 kHz transmitter to 6.25 kHz receiver (LPMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Figure 43 - Frequency distance curves for 25 kHz transmitter to 12.5 kHz receiver (LPMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.





Figure 44 - Frequency distance curves for 25 kHz transmitter to 25 kHz receiver (LPMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.
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The following frequency-distance values apply whenever high and low power single-frequency systems in the 400 MHz band are to be coordinated.

The distance values shown below in the tables are the worst case values (comparing LMRS transmitter into LPMRS receiver, and LPMRS transmitter into LMRS receiver). In single frequency systems, the worst case scenario was always LMRS into LPMRS.





Table 26 – Frequency-distance values for 6.25 kHz Single Frequency LMRS Vs LPMRS services.

		Frequency Offset (kHz) Proposed 6.25kHz Tx from existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		81.8

		80.7

		77.6



		6.25

		26.3

		61.4

		71.8



		12.5

		3.1

		5.4

		35.6



		18.75

		3.1

		2.5

		7.3



		25

		2.6

		2.2

		1.8



		31.25

		1.9

		1.8

		1.7



		…

		

		

		



		93.75

		1.9

		1.8

		1.7



		100

		0

		0

		0







Table 27 - Frequency-distance values for 12.5 kHz Single Frequency LMRS Vs LPMRS services

		Frequency Offset (kHz) Proposed 12.5kHz Tx from existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		82.9

		79.6

		75.7



		6.25

		70.8

		71.5

		71.2



		12.5

		3.1

		16.0

		48.0



		18.75

		2.9

		2.3

		12.7



		25

		2.4

		1.9

		2.1



		31.25

		1.4

		1.2

		1.1



		…

		

		

		



		87.5

		1.4

		1.2

		1.1



		93.75

		1.4

		1.2

		1.0



		100

		0

		0

		0












Table 28 Frequency-distance values for 25 kHz Single Frequency LMRS Vs LPMRS services

		Frequency Offset (kHz) Proposed 25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		82.8

		79.5

		75.8



		6.25

		70.6

		71.5

		71.2



		12.5

		18.7

		26.0

		48.8



		18.75

		7.7

		8.1

		15.9



		25

		4.1

		4.1

		4.9



		31.25

		2.2

		2.1

		2.4



		37.5

		1.9

		1.8

		1.6



		43.75

		1.4

		1.2

		1.2



		50

		1.4

		1.2

		1.1



		56.25

		1.4

		1.2

		1.1



		62.5

		1.4

		1.2

		1.1



		68.75

		1.4

		1.2

		1.1



		75

		1.4

		1.2

		1.1



		81.25

		1.4

		1.2

		1.0



		87.5

		1.4

		1.1

		0.9



		93.75

		1.3

		1.0

		0.8



		100

		0

		0

		0
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The following frequency-distance values apply whenever high and low power two-frequency systems in the 400 MHz band are to be coordinated.

The distance values shown below in the tables are the worst case values (comparing LMRS transmitter into LPMRS receiver, and LPMRS transmitter into LMRS receiver).





Table 29 – Frequency-distance values for 6.25 kHz two frequency LMRS Vs LPMRS services

		Frequency Offset (kHz) Proposed 6.25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		42.0

		41.9

		41.8



		6.25

		8.2

		41.2

		41.6 



		12.5

		0

		3.1

		11.7



		18.75

		0

		0

		3.5



		25

		0

		0

		0









Table 30 - Frequency-distance values for 12.5 kHz two frequency LMRS Vs LPMRS services

		Frequency Offset (kHz) Proposed 12.5kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		42.0

		41.9

		41.7



		6.25

		41.6 

		41.6

		41.6



		12.5

		0

		5.4

		17.9



		18.75

		0

		0

		4.7



		25

		0

		0

		0









Table 31 - Frequency-distance values for 25 kHz two frequency LMRS Vs LPMRS services

		Frequency Offset (kHz) Proposed 25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		42.0

		41.9

		41.8



		6.25

		41.5

		41.6

		41.7



		12.5

		6.0

		8.1

		18.3



		18.75

		3.6

		3.7

		5.4



		25

		0

		0

		3.0



		31.25

		0

		0

		0










Frequency-distance tables for LMRS systems (VHF Band)

Single-frequency systems



Table 32 – VHF Frequency-distance values for proposed 6.25 kHz base station Tx with existing base station Rx (LMRS – single frequency systems)



		Frequency Offset (kHz) Proposed 6.25 kHz Tx from existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		1.25

		140

		140

		140



		3.75

		118.0

		118.7

		117.7



		6.25

		74.4

		107.0

		114.3



		8.75

		12.9

		79.1

		106.5



		11.25

		11.8

		49.4

		93.4



		13.75

		11.8

		12.7

		76.3



		16.25

		11.8

		8.9

		59.2



		18.75

		11.8

		8.9

		42.1



		21.25

		11.8

		8.9

		15.0



		23.75

		10.4

		8.0

		6.6



		26.25

		8.1

		6.6

		4.9



		43.75

		5.9

		5.3

		4.8



		73.75

		5.5

		5.0

		4.6



		103.75

		4.9

		4.7

		4.4



		…

		…

		…

		…



		1200

		4.9

		4.7

		4.4



		1290

		0

		0

		0










Table 33 – VHF Frequency-distance values for proposed 12.5 kHz base station Tx with existing base station Rx (LMRS – single frequency systems) 



		Frequency Offset (kHz) Proposed 12.5kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing

6.25 kHz Rx

		Existing

12.5 kHz Rx

		Existing

25 kHz Rx



		1.25

		140

		140

		140



		3.75

		121.1

		118.6

		116.4



		6.25

		113.6

		114.1

		113.9



		8.75

		72.1

		102.9

		109.9



		11.25

		18.6

		75.3

		102.1



		13.75

		11.0

		45.8

		89.2



		16.25

		10.9

		10.7

		72.1



		18.75

		10.9

		7.8

		55.0



		21.25

		10.0

		7.2

		32.6



		23.75

		8.8

		6.4

		11.2



		26.25

		7.4

		5.4

		4.3



		43.75

		3.9

		3.1

		2.5



		73.75

		3.3

		2.7

		2.2



		103.75

		2.1

		2.0

		1.8



		133.75

		2.0

		1.9

		1.8



		1200

		2.0

		1.9

		1.8



		1290

		0

		0

		0









Figure 45 – VHF Frequency distance curves for 12.5 kHz transmitter to 12.5 kHz receiver (LMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.





Figure 46 – VHF Frequency distance curves for 12.5 kHz transmitter to 25 kHz receiver (LMRS, single frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.






Table 34 – VHF Frequency-distance values for proposed 25 kHz base station Tx with existing base station Rx (LMRS – single frequency systems).



		Frequency Offset (kHz) Proposed 25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		1.25

		140

		140

		140



		3.75

		120.7

		118.5

		116.4



		6.25

		113.5

		114.1

		113.9



		8.75

		91.5

		103.5

		109.9



		11.25

		71.4

		83.7

		102.4



		13.75

		57.8

		64.5

		90.4



		16.25

		49.9

		52.0

		75.3



		18.75

		43.3

		44.3

		60.2



		21.25

		32.4

		33.2

		47.1



		23.75

		24.5

		24.8

		32.7



		26.25

		21.8

		21.0

		23.3



		43.75

		20.8

		19.8

		18.8



		73.75

		5.7

		5.1

		4.8



		103.75

		5.1

		4.8

		4.6



		133.75

		5.0

		4.8

		4.6



		…

		…

		…

		…



		1200

		5.0

		4.8

		4.6



		1400

		3.5

		3.4

		3.2










Two-frequency systems



Table 35 – VHF Frequency-distance values for proposed 6.25 kHz base station Tx with existing base station Rx (LMRS – two frequency systems)



		Frequency Offset (kHz) Proposed 6.25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		1.25

		100

		100

		100



		3.75

		92.6

		93.6

		92.2



		6.25

		52.7*

		79.5

		88.0



		8.75

		0

		55.6

		78.9



		11.25

		0

		0

		66.3



		13.75

		0

		0

		53.8



		16.25

		0

		0

		0



		18.75

		0

		0

		0



		21.25

		0

		0

		0



		23.75

		0

		0

		0



		26.25

		0

		0

		0



		43.75

		0

		0

		0







* 	This base-to-base distance separation is not required if the services are co-sited. This is because for the co-sited services the propagation path for the wanted and interfering signals is always the same and the receiver filtering will provide wanted-to-unwanted signal discrimination greater than the required protection ratio. 







Table 36 – VHF Frequency-distance values for proposed 12.5 kHz base station Tx with existing base station Rx (LMRS – two frequency systems).



		Frequency Offset (kHz) Proposed 12.5kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		1.25

		100

		100

		100



		3.75

		96.9

		93.4

		90.6



		6.25

		87.1

		87.7

		87.4



		8.75

		51.6

		75.2

		82.7



		11.25

		0

		53.3

		74.3



		13.75

		0

		0

		63.0



		16.25

		0

		0

		51.6



		18.75

		0

		0

		0



		21.25

		0

		0

		0



		23.75

		0

		0

		0



		26.25

		0

		0

		0



		43.75

		0

		0

		0



















Figure 47 – VHF Frequency distance curves for 12.5 kHz transmitter to 12.5 kHz receiver (LMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.





Figure 48 – VHF Frequency distance curves for 12.5 kHz transmitter to 25 kHz receiver (LMRS, two frequency). Comparison between newly derived curve (LM8-2014) and previous versions of LM8.





Table 37 – VHF Frequency-distance values for proposed 25 kHz base station Tx with existing base station Rx (VHF – LMRS – two frequency systems).



		Frequency Offset (kHz) Proposed 25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		1.25

		100

		100

		100



		3.75

		96.3

		93.4

		90.6



		6.25

		87.0

		87.7

		87.4



		8.75

		64.8

		75.8

		82.7



		11.25

		51.2

		58.9

		74.6



		13.75

		46.3

		48.4

		64.0



		16.25

		0

		44.9

		53.3



		18.75

		0

		0

		46.9



		21.25

		0

		0

		44.0



		23.75

		0

		0

		42.7



		26.25

		0

		0

		0



		43.75

		0

		0

		0










High power (LMRS) and low power (LPMRS) systems coordination distance areas (VHF Band)

Single frequency systems

The following frequency-distance values apply whenever high and low power single-frequency systems in the 400 MHz band are to be coordinated.

The distance values shown below in the tables are the worst case values (comparing LMRS transmitter into LPMRS receiver, and LPMRS transmitter into LMRS receiver). In single frequency systems, the worst case scenario was always LMRS into LPMRS.



Table 38 – VHF Frequency-distance values for 6.25 kHz Single Frequency LMRS Vs LPMRS services.



		Frequency Offset (kHz) Proposed 6.25kHz Tx from existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		79.1

		77.9

		74.6



		6.25

		22.9

		57.7

		68.6



		12.5

		2.5

		4.4

		31.9



		18.75

		2.5

		2.1

		6



		25

		2.1

		1.8

		1.5



		31.25

		1.6

		1.5

		1.4



		62.5

		1.6

		1.5

		1.4



		68.75

		1.5

		1.4

		1.3



		87.5

		1.5

		1.4

		1.3



		93.75

		1.4

		1.4

		1.3



		100

		0

		0

		0







Table 39 – VHF Frequency-distance values for 12.5 kHz Single Frequency LMRS Vs LPMRS services

		Frequency Offset (kHz) Proposed 12.5kHz Tx from existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		80.3

		76.8

		72.7



		6.25

		67.5

		68.3

		67.8



		12.5

		2.5

		13.2

		44.1



		18.75

		2.4

		1.9

		10.4



		25

		2.0

		1.6

		1.7



		31.25

		1.2

		1.0

		0.9



		62.5

		1.2

		1.0

		0.9



		68.75

		1.1

		1.0

		0.8



		75

		1.0

		0.9

		0.8



		81.25

		1.0

		0.9

		0.8



		87.5

		0.9

		0.8

		0.8



		93.75

		0.9

		0.8

		0.7



		100

		0

		0

		0











Table 40 – VHF Frequency-distance values for 25 kHz Single Frequency LMRS Vs LPMRS services

		Frequency Offset (kHz) Proposed 25kHz Tx from Existing Rx

		Distance Separation (km)



		

		Existing 6.25 kHz Rx

		Existing 12.5 kHz Rx

		Existing 25 kHz Rx



		3.125

		80.1

		76.6

		72.6



		6.25

		67.3

		68.2

		67.8



		12.5

		14.7

		22.5

		44.9



		18.75

		6.4

		6.6

		13.0



		25

		3.9

		3.9

		4.4



		31.25

		3.7

		3.6

		3.5



		37.5

		3.7

		3.6

		3.5



		43.75

		3.7

		3.6

		3.5



		50

		3.7

		3.6

		3.5



		56.25

		3.7

		3.6

		3.4



		62.5

		3.0

		2.9

		2.8



		68.75

		1.6

		1.5

		1.7



		75

		1.5

		1.4

		1.4



		81.25

		1.5

		1.4

		1.3



		87.5

		1.5

		1.4

		1.3



		93.75

		1.5

		1.4

		1.3



		100

		0

		0

		0











Other VHF systems



In the following cases, the calculated values for the VHF and 400MHz Bands are very similar.



LPMRS single frequency

LPMRS two frequency, and

LMRS vs LPMRS two frequency



In these cases, rather than create new additional tables in RALI LM8, the values for the 400MHz Band (listed earlier in the Results chapter) will be used for both bands.



[bookmark: _Toc394579675][bookmark: _Toc394496011][bookmark: _Toc395603398]Conclusion

This report describes the methodology and technical assumptions which are used to derive the new and updated frequency-distance curves for the land mobile service in RALI LM8. 



The new frequency distance constraints for the 6.25 kHz channels are derived based on a current up-to-date set of input parameters from relevant standards and regulations, including service models, system parameters, transmitter emission masks, receiver selectivity, and propagation loss models. The same approach and set of parameters have been used to update the existing frequency-distance tables for 12.5 kHz and 25 kHz land mobile systems.



This approach would ensure consistency of the frequency coordination of land mobile systems in the 400 MHz and VHF mid and high bands.



The report also highlights the main differences between the new approach and the original methods and assumptions used to calculate the frequency distance constraints in the current RALI LM8. For each interference scenario, the report provides the relevant graphs comparing the values that were (or were going to be) used in previous versions of RALI LM8 with the values calculated here.



It is important to note that the observed differences between the new and current frequency-distance values for 12.5 kHz and 25 kHz are mainly due to the choice of a specific subset of input parameters used for calculation – in in particular, the transmitter emission and receiver selectivity masks. This choice is based on the relevant ETSI standards and FCC Regulations, as outlined in this paper. The ACMA has not mandated compliance with these parameters and/or standards. However, operations with parameters other than assumed by the ACMA should not cause interference to other users and will only be protected to the extent provided for by the ACMA assumed parameters.
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(dB)

6.25kHz Rx (ETSI)

ETSI Limits	-150	-100	-100	-25	-25	-3.125	-2.25	-1.75	1.75	2.25	3.125	25	25	100	100	150	90	90	70	70	60	60	6	0	0	6	60	60	70	70	90	90	RX mask	-150	-100	-100	-25	-25	-6.25	-2.25	-1.75	1.75	2.25	6.25	25	25	100	100	150	90	90	70	70	60	60	6	0	0	6	60	60	70	70	90	90	Frequency (kHz)

 (dB)

12.5kHz Rx (ETSI)

ETSI Limit	-150	-100	-100	-25	-25	-6.25	-4.25	-3	3	4.25	6.25	25	25	100	100	150	90	90	70	70	60	60	6	0	0	6	60	60	70	70	90	90	Rx Mask	-150	-100	-100	-25	-25	-12.5	-4.25	-3	3	4.25	12.5	25	25	100	100	150	90	90	70	70	60	60	6	0	0	6	60	60	70	70	90	90	Frequency (kHz)

(dB)

25kHz Rx (ETSI)

ETSI Limits	-150	-100	-100	-50	-25	-12.5	-8	-5	5	8	12.5	25	50	100	100	150	90	90	70	70	70	70	6	0	0	6	70	70	70	70	90	90	Rx Mask	-150	-100	-100	-100	-50	-25	-8	-5	5	8	25	25	50	100	100	150	90	90	90	70	70	70	6	0	0	6	70	70	70	70	90	90	Frequency (kHz)

(dB)

6.25kHz Tx to 6.25kHz Rx (LMRS-SF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	45	5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	40	2	0.60000000000000009	0.4	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	77.999999999999858	13.2	13.2	10.5	6.7	6.7	6.7	6.7	6.7	6.7	6.7	6.7	6.7	6.7	6.7	0	0	0	frequency (kHz)

distance (km)

6.25kHz Tx to 12.5kHz Rx (LMRS-SF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	115	10	6	5	4	2	0.70000000000000007	0.60000000000000009	0.60000000000000009	0.5	0.5	0.4	0.4	0.4	0.4	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	115	4	2	0.60000000000000009	0.5	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	110.599999999998	30.5	10	8.2000000000000011	5.9	5.9	5.9	5.9	5.9	5.9	5.9	5.9	5.9	5.9	5.9	0	0	0	frequency(kHz)

distance (km)

6.25kHz Tx to 25kHz Rx (LMRS-SF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	120	115	45	20	5	2	1.5	1	1	0.60000000000000009	0.60000000000000009	0.55000000000000004	0.55000000000000004	0.5	0.5	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	115	45	6	2	1.5	1.5	0.60000000000000009	0.60000000000000009	0.60000000000000009	0.60000000000000009	0.55000000000000004	0.55000000000000004	0.5	0.5	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	117.9999999999976	88.499999999999261	45.800000000000374	5.9999999999999956	5.3999999999999968	5.3999999999999968	5.3999999999999968	5.3999999999999968	5.3999999999999968	5.3999999999999968	5.3999999999999968	5.3999999999999968	5.3999999999999968	5.3999999999999968	5.2	0	0	0	frequency(kHz)

distance (km)

12.5kHz Tx to 6.25kHz Rx (LMRS- SF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	115	10	6	5	4	2	0.70000000000000007	0.60000000000000009	0.60000000000000009	0.5	0.5	0.4	0.4	0.4	0.4	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	115	4	2	0.60000000000000009	0.5	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	117.29999999999764	13.4	12.2	9.2000000000000011	4.4000000000000004	4.4000000000000004	4.4000000000000004	4.4000000000000004	4.4000000000000004	4.4000000000000004	4.4000000000000004	4.4000000000000004	4.4000000000000004	4.4000000000000004	4.4000000000000004	0	0	0	frequeny (kHz)

distance (km)

12.5kHz Tx to 12.5kHz Rx (LMRS-SF)

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	90	90	4	4	2	2	0.70000000000000007	0.70000000000000007	0.60000000000000009	0.60000000000000009	0.5	0.5	0.4	0.4	0.4	0.4	0.2	0.2	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	115	20	8	6	4	2	0.70000000000000007	0.60000000000000009	0.60000000000000009	0.5	0.5	0.4	0.4	0.4	0.4	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	115	55	1	0.60000000000000009	0.60000000000000009	0.55000000000000004	0.5	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	117.79999999999761	64.10000000000062	8.8000000000000007	6.7	3.4	3.4	3.4	3.4	3.4	3.4	3.4	3.4	3.4	3.4	3.4	0	0	0	frequency (kHz)

distance (km)

12.5kHz Tx to 25kHz Rx (LMRS-SF)

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	105	105	15	15	2	2	0.70000000000000007	0.70000000000000007	0.60000000000000009	0.60000000000000009	0.5	0.5	0.4	0.4	0.4	0.4	0.2	0.2	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	120	115	55	20	5	2	1.5	1	1	0.60000000000000009	0.60000000000000009	0.55000000000000004	0.55000000000000004	0.5	0.5	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	115	55	10	5	2	1.5	1.5	6	0.60000000000000009	0.60000000000000009	0.60000000000000009	0.60000000000000009	0.55000000000000004	0.55000000000000004	0.5	0.5	0.5	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	117.49999999999763	99.999999999998607	58.600000000000556	7.599999999999989	2.8000000000000007	2.8000000000000007	2.8000000000000007	2.8000000000000007	2.8000000000000007	2.8000000000000007	2.8000000000000007	2.8000000000000007	2.8000000000000007	2.8000000000000007	2.7	0	0	0	frequency (kHz)

distance (km)

25kHz Tx to 6.25kHz Rx (LMRS-SF) 

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	120	115	45	20	5	2	1.5	1	1	0.6	0.6	0.55000000000000004	0.55000000000000004	0.5	0.5	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	115	45	6	2	1.5	1.5	0.6	0.6	0.6	0.55000000000000004	0.55000000000000004	0.5	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	117.1	67.7	47	20.2	8.3000000000000007	6.6	4.4000000000000004	4.4000000000000004	4.4000000000000004	4.4000000000000004	4.4000000000000004	4.4000000000000004	4.4000000000000004	4.4000000000000004	3.8	0	0	0	frequency(kHz)

distance (km)

25kHz Tx to 12.5kHz Rx (LMRS-SF) 

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	95	95	17	17	3	3	1.5	1.5	1	1	0.60000000000000009	0.60000000000000009	0.55000000000000004	0.55000000000000004	0.5	0.5	0.2	0.2	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	120	115	55	20	5	2	1.5	1	1	0.60000000000000009	0.60000000000000009	0.55000000000000004	0.55000000000000004	0.5	0.5	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	115	55	10	5	2	1.5	1.5	0.60000000000000009	0.60000000000000009	0.60000000000000009	0.60000000000000009	0.55000000000000004	0.55000000000000004	0.5	0.5	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	117.7	77.599999999999994	48	20.5	7.6	5.8	3.5	3.4	3.4	3.4	3.4	3.4	3.4	3.1	2.7	0	0	0	frequency(kHz)

distance (km)

25kHz Tx to 25kHz Rx (LMRS-SF)

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	105	105	40	40	3.5	3.5	1.5	1.5	1	1	0.60000000000000009	0.60000000000000009	0.55000000000000004	0.55000000000000004	0.5	0.5	0.2	0.2	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	120	115	110	80	25	10	1.5	1	1	0.60000000000000009	0.60000000000000009	0.55000000000000004	0.55000000000000004	0.5	0.5	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120	120	115	110	50	10	5	2	1.5	1.5	1.5	0.60000000000000009	0.60000000000000009	0.60000000000000009	0.60000000000000009	0.55000000000000004	0.55000000000000004	0.5	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	120.5	117.5	100.7	63.9	26.8	9	5.3	3.3	2.8	2.8	2.8	2.8	2.8	2.7	2.4	2	0	0	0	frequency(kHz)

distance(km)

6.25kHz Tx to 6.25kHz Rx ( LMRS-TF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	45	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	51.799999999999976	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

6.25kHz Tx to 12.5kHz Rx (LMRS-TF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	95	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	95	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	76.800000000000253	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

6.25kHz Tx to 25kHz Rx ( LMRS-TF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	95	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	95	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	84.500000000000369	58.499999999999993	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHZ)

distance (km)

12.5kHz Tx to 6.25kHz Rx (LMRS-TF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	95	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	95	45	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	83.800000000000352	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

12.5kHz Tx to 12.5kHz Rx (LMRS-TF) 

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	95	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	95	50	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	84.300000000000352	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

12.5kHz Tx to 25kHz Rx (LMRS-TF)

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	80	80	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	95	50	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	95	50	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	84.000000000000355	67.200000000000117	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

25kHz Tx to 6.25kHz Rx (LMRS-TF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	95	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	95	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	83.60000000000035	47.599999999999987	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

25kHz Tx to 12.5kHz Rx (LMRS-TF)

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	55	55	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	95	50	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	95	50	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	84.300000000000352	51.599999999999973	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency (kHz)

distance (km)

25kHz Tx to 25kHz Rx (LMRS-TF)

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	100	100	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	95	90	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	100	95	90	75	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	100	84.000000000000355	67.700000000000131	46.499999999999993	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

6.25kHz Tx to 6.25kHz Rx (LPMRS-SF)

LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	1.4400000000000011	0.25000000000000006	0.2	0.22000000000000006	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

6.25kHz Tx to 12.5kHz Rx (LPMRS-SF)

LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	8	3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	4.2299999999999542	0.39000000000000024	0.22000000000000006	0.19000000000000003	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

6.25kHz Tx to 25kHz Rx (LPMRS-SF)

LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	8	3	2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	5.3899999999999304	2.0300000000000007	0.49000000000000032	0.16	0	0	0	0	0	0	0	0	0	0	0	0	0	2.0000000000000004E-2	frequency(kHz)

distance (km)

12.5kHz Tx to 6.25kHz Rx (LPMRS-SF) 

LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	6	3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	5.2699999999999321	0.25000000000000006	0.2400000000000001	0.21000000000000008	0.14000000000000001	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

12.5kHz Tx to 12.5kHz Rx (LPMRS-SF)

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	3	3	0.4	0.4	0.2	0.2	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	3	3	0.4	0.4	0.2	0.2	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	8	4	1	0.2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	5.3599999999999302	0.9100000000000007	0.20000000000000004	0.17	0.11999999999999998	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

12.5kHz Tx to 25kHz Rx (LPMRS-SF)

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	6	6	0.4	0.4	0.2	0.2	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	6	6	0.4	0.4	0.2	0.2	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	6	3	0.4	0.30000000000000004	0.2	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	5.3099999999999312	2.97999999999998	0.75000000000000056	0.19000000000000003	0.10999999999999999	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

25kHz Tx to 6.25kHz Rx (LPMRS-SF)

LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	6	2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	5.2399999999999327	1.0200000000000007	0.51000000000000023	0.31000000000000011	0.19000000000000003	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

25kHz Tx to 12.5kHz Rx (LPMRS-SF) 

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	5	5	0.5	0.5	0.2	0.2	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	5	5	0.5	0.5	0.2	0.2	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	7	3	0.4	0.3	0.2	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	5.3499999999999304	1.420000000000001	0.53000000000000025	0.31000000000000011	0.1	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

25kHz Tx to 25kHz Rx (LPMRS-SF)

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	7	7	0.8	0.8	0.2	0.2	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	7	7	0.8	0.8	0.2	0.2	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	8	4	0.8	0.4	0.2	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	5.3099999999999312	3.0399999999999792	0.90000000000000058	0.3	0.20000000000000004	0.1	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

6.25kHz Tx to 6.25kHz Rx (LPMRS-TF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	2	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance(km)

6.25kHz Tx to 12.5kHz Rx (LPMRS-TF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	7	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	9	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	3.2800000000000011	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

6.25kH Tx to 25kHz Rx (LPMRS-TF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	8	3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	9.5	3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	3.6300000000000008	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequneyc(kHz)

distance (km)

12.5kHz Tx to 6.25kHz Rx (LPMRS-TF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	7	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	9	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	3.6000000000000014	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

12.5kHz Tx to 12.5kHz Rx (LPMRS-TF) 

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	7	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	9.5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	3.620000000000001	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

12.5kHz Tx to 25kHz Rx (LPMRS-TF)

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	8	8	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	8	7	7	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	9.5	3.5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	3.6100000000000012	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

25kHz Tx to 6.25kHz Rx (LPMRS-TF)

LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	8	3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	9.5	3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	3.5900000000000012	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

25kHz Tx to 12.5kHz Rx (LPMRS-TF) 

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	5	5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	8	7	7	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	9.5	3.5	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	3.620000000000001	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance(km)

25kHz Tx to 25kHz Rx (LPMRS-TF) 

LM8-2000	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	10	10	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2010	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	8	8	7	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2012	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	10	10	9	3	0	0	0	0	0	0	0	0	0	0	0	0	0	0	LM8-2014	3.125	6.25	12.5	18.75	25	31.25	37.5	43.75	50	56.25	62.5	68.75	75	81.25	87.5	93.75	100	106.25	112.5	10	3.6100000000000012	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	frequency(kHz)

distance (km)

12.5kHz Tx to 12.5kHz Rx (LMRS-SF)



LM8-2000	1.25	3.75	6.25	8.75	11.25	13.75	16.25	18.75	21.25	23.75	26.25	43.75	73.75	103.75	133.75	140	140	120	80	35	5	5	5	5	5	5	5	5	3	2.5	LM8-2014	1.25	3.75	6.25	8.75	11.25	13.75	16.25	18.75	21.25	23.75	26.25	43.75	73.75	103.75	133.75	140	118.6	114.1	102.9	75.3	45.8	10.7	7.8	7.2	6.4	5.4	3.1	2.7	2	1.9	frequency (kHz)





distance (km)









12.5kHz Tx to 25kHz Rx (LMRS-SF)



LM8-2000	1.25	3.75	6.25	8.75	11.25	13.75	16.25	18.75	21.25	23.75	26.25	43.75	73.75	103.75	133.75	140	140	140	120	100	80	60	35	8	5	5	5	5	3	2.5	LM8-2014	1.25	3.75	6.25	8.75	11.25	13.75	16.25	18.75	21.25	23.75	26.25	43.75	73.75	103.75	133.75	118.014	116.4	113.9	109.9	102.1	89.2	72.099999999999994	55	32.6	11.2	4.3	2.5	2.2000000000000002	1.8	1.8	frequency (kHz)





distance (km)









12.5kHz Tx to 12.5kHz Rx (LMRS-TF)



LM8-2000	1.25	3.75	6.25	8.75	11.25	13.75	16.25	18.75	21.25	23.75	26.25	43.75	73.75	103.75	133.75	100	100	80	40	10	0	0	0	0	0	LM8-2014	1.25	3.75	6.25	8.75	11.25	13.75	16.25	18.75	21.25	23.75	26.25	43.75	73.75	103.75	133.75	96.31	93.4	87.7	75.2	53.3	0	0	0	0	0	0	0	frequency (kHz)





distance (km)









12.5kHz Tx to 25kHz Rx (LMRS-TF)



LM8-2000	1.25	3.75	6.25	8.75	11.25	13.75	16.25	18.75	21.25	23.75	26.25	43.75	73.75	103.75	133.75	100	100	100	100	80	60	40	20	10	5	0.2	LM8-2014	1.25	3.75	6.25	8.75	11.25	13.75	16.25	18.75	21.25	23.75	26.25	43.75	73.75	103.75	133.75	92.71	90.6	87.4	82.7	74.3	63	51.6	0	0	0	0	frequency (kHz)





distance (km)
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LM8FrequencyDistanceSpreadsheet v2.xlsx
Read this first





Understanding information in this workbook

Spreadsheet "Values in LM 8 HP and LP"
The worksheet "Values in LM8" contains frequency distance  values as per Annex C of RALI LM8. These values provide the separation distance (at various frequency offsets) between transmitters in one system with receiver in another. They have been made symmetrical - that is, separation distance for transmitters in a 6.25 kHz system with respect to receivers in a 12.5 kHz system are the same as for transmitters in 12.5 kHz system with respect to receivers in a 6.25 kHz system. Similarly for high power to low power and low power to high powered systems. 
 
Also for high powered two frequency systems:
1.   Values in the range 41-43 km have been deleted
2.   Values for 1st adjacent channel separation for 12.5 & 25 kHz are adjusted to align with adjacent channel selectivity as specified in relevant standards. The result is that for 12.5-12.5kHz and 25-25 kHz coordination at 1st adjacent coordination distance will be 0km. 
 
The rationale in both cases is that performance is better than the model, and any degradation in adjacent channel performance will be limited to mobile receivers at the edge of the 40km service area (i.e. 37-40 km) in close proximity to an unwanted base station.

Spreadsheet "Calculated Values HP and LP"
For those looking to explore further the worksheet "Calculated Values HP and LP" contain values as calculated before the above simplifications and modifications.  

Spreadsheet "Values in LM 8 SRD and Encl"
Values in worksheet "Values in LM 8 SRD and Encl" expand out the simplified table included in Annex C.10 illustrating ACMA's interpertation of 1st and 2nd adjacent channels expecially between systems using different channel bandwidths.  

 
For further information contact:
freqplan@acma.gov.au 

 or 

Manager
Spectrum Engineering & Space
Spectrum Planning & Engineering Branch
Communications Infrastructure Division



Calculated Values HP and LP

				Tables of Calculated Values

				This sheet contains the values after the being rounded off to appropriate decimal places, and values below certain thresholds being automatically rounded to zero (1km for high power, 0.1km for low power)



				High Power - Single Frequency - 400 MHz Band										High Power - Two Frequency - 400 MHz Band										Low Power - Single Frequency - 400 MHz Band										Low Power - Two Frequency - 400 MHz Band										High Power - Single Frequency - VHF Band										High Power - Two Frequency - VHF Band										Low Power - Single Frequency - VHF Band										Low Power - Two Frequency - VHF Band

				Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0		122		120		120				0		103		100		100				0		11		9.9		10				0		11		9.9		10				0		142		140		140				0		103		100		100				0		11		9.9		10				0		11		9.9		10

				3.125		117		116		120				3.125		96		95		99				3.125		9		8.8		9.8				3.125		9.2		9		9.8				3.125		137		136		140				3.125		96		95		99				3.125		9		8.8		9.8				3.125		9.2		9		9.8

				6.25		70		103		116				6.25		54		80		95				6.25		1.9		5.7		8.7				6.25		3.5		6.5		8.9				6.25		90		123		136				6.25		52		79		94				6.25		1.9		5.7		8.7				6.25		3.5		6.5		8.9

				12.5		8.1		19		86				12.5		41		43		65				12.5		0.3		0.5		3.2				12.5		2.2		2.4		4.6				12.5		33		51		106				12.5		41		42		63				12.5		0.3		0.5		3.2				12.5		2.2		2.4		4.6

				18.75		8.1		6.2		44				18.75		41		41		44				18.75		0.3		0.2		0.8				18.75		2.2		2.2		2.6				18.75		33		25		64				18.75		41		41		44				18.75		0.3		0.2		0.8				18.75		2.2		2.2		2.6

				25		6.4		5.1		5.2				25		41		0		0				25		0.3		0.2		0.2				25		2.2		2.2		2.2				25		26		20		21				25		41		0		0				25		0.3		0.2		0.2				25		2.2		2.2		2.2

				31.25		4.1		3.6		4.7				31.25		0		0		0				31.25		0.2		0.2		0.2				31.25		0		0		2.2				31.25		17		15		19				31.25		0		0		0				31.25		0.2		0.2		0.2				31.25		0		0		2.2

				37.5		4.1		3.6		4.7				37.5		0		0		0				37.5		0.2		0.2		0.2				37.5		0		0		2.2				37.5		17		15		19				37.5		0		0		0				37.5		0.2		0.2		0.2				37.5		0		0		2.2

				43.75		4.1		3.6		4.7				43.75		0		0		0				43.75		0.2		0.2		0.2				43.75		0		0		2.2				43.75		17		15		19				43.75		0		0		0				43.75		0.2		0.2		0.2				43.75		0		0		2.2

				50		4.1		3.6		4.7				50		0		0		0				50		0.2		0.2		0.2				50		0		0		2.2				50		17		15		19				50		0		0		0				50		0.2		0.2		0.2				50		0		0		2.2

				56.25		4.1		3.6		4.7				56.25		0		0		0				56.25		0.2		0.2		0.2				56.25		0		0		2.2				56.25		17		15		19				56.25		0		0		0				56.25		0.2		0.2		0.2				56.25		0		0		2.2

				62.5		4.1		3.6		4.7				62.5		0		0		0				62.5		0.2		0.2		0.2				62.5		0		0		2.2				62.5		17		15		19				62.5		0		0		0				62.5		0.2		0.2		0.2				62.5		0		0		2.2

				68.75		4.1		3.6		4.7				68.75		0		0		0				68.75		0.2		0.2		0.2				68.75		0		0		2.2				68.75		16		14		18				68.75		0		0		0				68.75		0.2		0.2		0.2				68.75		0		0		2.2

				75		4.1		3.6		4.7				75		0		0		0				75		0.2		0.2		0.2				75		0		0		2.2				75		15		14		18				75		0		0		0				75		0.2		0.2		0.2				75		0		0		2.2

				81.25		4.1		3.6		4.7				81.25		0		0		0				81.25		0.2		0.2		0.2				81.25		0		0		2.2				81.25		15		14		18				81.25		0		0		0				81.25		0.2		0.2		0.2				81.25		0		0		2.2

				87.5		4.1		3.6		4.7				87.5		0		0		0				87.5		0.2		0.2		0.2				87.5		0		0		2.2				87.5		15		14		18				87.5		0		0		0				87.5		0.2		0.2		0.2				87.5		0		0		2.2

				93.75		4.1		3.6		4.5				93.75		0		0		0				93.75		0.2		0.2		0.2				93.75		0		0		2.2				93.75		14		13		18				93.75		0		0		0				93.75		0.2		0.2		0.2				93.75		0		0		2.2

				100		2.9		2.6		3.3				100		0		0		0				100		0.2		0		0.2				100		0		0		0				100		14		13		18				100		0		0		0				100		0.2		0.2		0.2				100		0		0		2.2



				Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0		117		117		120				0		97		96		100				0		9.2		9		9.9				0		9.3		9.2		9.9				0		137		137		140				0		97		96		100				0		9.2		9		9.9				0		9.3		9.2		9.9

				3.125		117		115		118				3.125		97		94		98				3.125		9.2		8.6		9.4				3.125		9.3		8.8		9.5				3.125		137		135		138				3.125		97		94		98				3.125		9.2		8.6		9.4				3.125		9.3		8.8		9.5

				6.25		110		110		115				6.25		87		88		94				6.25		7.1		7.2		8.5				6.25		7.6		7.7		8.8				6.25		130		130		135				6.25		86		87		94				6.25		7.1		7.2		8.5				6.25		7.6		7.7		8.8

				12.5		8.2		57		98				12.5		41		47		75				12.5		0.3		1.2		4.8				12.5		2.2		2.9		5.8				12.5		33		76		118				12.5		41		47		74				12.5		0.3		1.2		4.8				12.5		2.2		2.9		5.8

				18.75		7.5		5.4		56				18.75		41		41		47				18.75		0.3		0.2		1.2				18.75		2.2		2.2		2.9				18.75		30		22		76				18.75		41		0		47				18.75		0.3		0.2		1.2				18.75		2.2		2.2		2.9

				25		5.7		4.1		6.6				25		41		0		41				25		0.2		0.2		0.3				25		2.2		0		2.2				25		23		16		26				25		0		0		41				25		0.2		0.2		0.3				25		2.2		0		2.2

				31.25		2.7		2.1		2.4				31.25		0		0		0				31.25		0		0		0				31.25		0		0		0				31.25		11		8.5		9.8				31.25		0		0		0				31.25		0		0		0				31.25		0		0		0

				37.5		2.7		2.1		2.4				37.5		0		0		0				37.5		0		0		0				37.5		0		0		0				37.5		11		8.5		9.8				37.5		0		0		0				37.5		0		0		0				37.5		0		0		0

				43.75		2.7		2.1		2.4				43.75		0		0		0				43.75		0		0		0				43.75		0		0		0				43.75		11		8.5		9.8				43.75		0		0		0				43.75		0		0		0				43.75		0		0		0

				50		2.7		2.1		2.4				50		0		0		0				50		0		0		0				50		0		0		0				50		11		8.5		9.8				50		0		0		0				50		0		0		0				50		0		0		0

				56.25		2.7		2.1		2.4				56.25		0		0		0				56.25		0		0		0				56.25		0		0		0				56.25		11		8.6		9.9				56.25		0		0		0				56.25		0		0		0				56.25		0		0		0

				62.5		2.7		2.1		2.4				62.5		0		0		0				62.5		0		0		0				62.5		0		0		0				62.5		11		8.5		9.8				62.5		0		0		0				62.5		0		0		0				62.5		0		0		0

				68.75		2.7		2.1		2.4				68.75		0		0		0				68.75		0		0		0				68.75		0		0		0				68.75		10		8		9.3				68.75		0		0		0				68.75		0		0		0				68.75		0		0		0

				75		2.7		2.1		2.4				75		0		0		0				75		0		0		0				75		0		0		0				75		9		7.3		8.8				75		0		0		0				75		0		0		0				75		0		0		0

				81.25		2.7		2.1		2.4				81.25		0		0		0				81.25		0		0		0				81.25		0		0		0				81.25		8.3		6.9		8.4				81.25		0		0		0				81.25		0		0		0				81.25		0		0		0

				87.5		2.7		2.1		2.4				87.5		0		0		0				87.5		0		0		0				87.5		0		0		0				87.5		7.7		6.5		8.1				87.5		0		0		0				87.5		0		0		0				87.5		0		0		0

				93.75		2.7		2.1		2.4				93.75		0		0		0				93.75		0		0		0				93.75		0		0		0				93.75		7.3		6.3		7.9				93.75		0		0		0				93.75		0		0		0				93.75		0		0		0

				100		1.9		1.5		1.7				100		0		0		0				100		0		0		0				100		0		0		0				100		6.4		5.8		7.6				100		0		0		0				100		0		0		0				100		0		0		0



				Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0		117		117		120				0		97		96		100				0		9.2		9		9.9				0		9.3		9.2		9.9				0		137		137		140				0		97		96		100				0		9.2		9		9.9				0		9.3		9.2		9.9

				3.125		117		115		118				3.125		97		94		98				3.125		9.1		8.5		9.4				3.125		9.3		8.8		9.5				3.125		137		135		138				3.125		96		94		98				3.125		9.1		8.5		9.4				3.125		9.3		8.8		9.5

				6.25		109		110		115				6.25		87		88		94				6.25		7		7.2		8.5				6.25		7.6		7.7		8.8				6.25		129		130		135				6.25		86		87		94				6.25		7		7.2		8.5				6.25		7.6		7.7		8.8

				12.5		60		70		98				12.5		49		53		75				12.5		1.3		1.9		4.9				12.5		3.1		3.5		5.9				12.5		79		90		118				12.5		48		52		74				12.5		1.3		1.9		4.9				12.5		3		3.5		5.9

				18.75		32		34		62				18.75		44		44		49				18.75		0.6		0.7		1.4				18.75		2.5		2.5		3.1				18.75		59		60		82				18.75		43		43		49				18.75		0.6		0.7		1.4				18.75		2.5		2.5		3.1

				25		12		13		23				25		42		42		43				25		0.4		0.4		0.5				25		2.3		2.3		2.4				25		48		48		56				25		42		42		43				25		0.4		0.4		0.6				25		2.3		2.3		2.5

				31.25		5.1		4.6		7.9				31.25		0		0		41				31.25		0.2		0.2		0.3				31.25		2.2		2.2		2.2				31.25		47		46		51				31.25		42		42		42				31.25		0.4		0.4		0.5				31.25		2.3		2.3		2.4

				37.5		4.1		3.6		4.6				37.5		0		0		0				37.5		0.2		0.2		0.2				37.5		0		0		2.2				37.5		47		46		51				37.5		42		42		42				37.5		0.4		0.4		0.5				37.5		2.3		2.3		2.4

				43.75		2.7		2.1		2.8				43.75		0		0		0				43.75		0		0		0				43.75		0		0		0				43.75		47		46		51				43.75		42		42		42				43.75		0.4		0.4		0.5				43.75		2.3		2.3		2.4

				50		2.7		2.1		2.4				50		0		0		0				50		0		0		0				50		0		0		0				50		47		46		51				50		42		42		42				50		0.4		0.4		0.5				50		2.3		2.3		2.4

				56.25		2.7		2.1		2.4				56.25		0		0		0				56.25		0		0		0				56.25		0		0		0				56.25		47		46		50				56.25		42		42		42				56.25		0.4		0.4		0.5				56.25		2.3		2.3		2.4

				62.5		2.7		2.1		2.4				62.5		0		0		0				62.5		0		0		0				62.5		0		0		0				62.5		42		41		46				62.5		42		42		42				62.5		0.3		0.3		0.4				62.5		2.3		2.3		2.3

				68.75		2.7		2.1		2.4				68.75		0		0		0				68.75		0		0		0				68.75		0		0		0				68.75		16		15		27				68.75		0		0		41				68.75		0.2		0.2		0.3				68.75		0		0		2.2

				75		2.7		2.1		2.4				75		0		0		0				75		0		0		0				75		0		0		0				75		16		14		19				75		0		0		0				75		0.2		0.2		0.2				75		0		0		2.2

				81.25		2.7		2.1		2.4				81.25		0		0		0				81.25		0		0		0				81.25		0		0		0				81.25		15		14		18				81.25		0		0		0				81.25		0.2		0.2		0.2				81.25		0		0		2.2

				87.5		2.5		1.9		2.1				87.5		0		0		0				87.5		0		0		0				87.5		0		0		0				87.5		15		14		18				87.5		0		0		0				87.5		0.2		0.2		0.2				87.5		0		0		2.2

				93.75		2.3		1.7		1.7				93.75		0		0		0				93.75		0		0		0				93.75		0		0		0				93.75		15		14		18				93.75		0		0		0				93.75		0.2		0.2		0.2				93.75		0		0		2.2

				100		1.7		1.2		1.2				100		0		0		0				100		0		0		0				100		0		0		0				100		14		14		18				100		0		0		0				100		0.2		0.2		0.2				100		0		0		2.2

				Hi->Lo Power - Single Frequency - 400MHz Band										Hi->Lo Power - Two Frequency - 400MHz Band										Lo->Hi Power - Single Frequency - 400MHz Band										Lo->Hi Power - Two Frequency - 400MHz Band										Hi->Lo Power - Single Frequency - VHF Band										Hi->Lo Power - Two Frequency - VHF Band										Lo->Hi Power - Single Frequency - VHF Band										Lo->Hi Power - Two Frequency - VHF Band

				Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0		107		103		103				0		65		62		62				0		93		89		89				0		49		48		48				0		116		111		111				0		65		62		62				0		96		91		91				0		49		48		48

				3.125		97		96		102				3.125		58		57		61				3.125		84		83		89				3.125		47		47		48				3.125		105		103		110				3.125		58		57		61				3.125		85		84		91				3.125		47		47		48

				6.25		34		75		96				6.25		16		42		57				6.25		28		63		83				6.25		42		45		47				6.25		35		79		103				6.25		14		41		56				6.25		26		63		84				6.25		42		45		47

				12.5		4.5		8		52				12.5		3.4		4.5		27				12.5		3.3		5.7		43				12.5		0		0		43				12.5		4.5		8		54				12.5		3.3		4.3		25				12.5		2.9		5.2		41				12.5		0		0		43

				18.75		4.5		3.8		14				18.75		3.4		3.2		6.3				18.75		3.3		2.7		9.9				18.75		0		0		0				18.75		4.5		3.8		14				18.75		3.3		3.1		5.9				18.75		2.9		2.4		8.9				18.75		0		0		0

				25		3.9		3.3		3.4				25		3.2		3		3				25		2.8		2.4		2.4				25		0		0		0				25		3.9		3.3		3.4				25		3.1		2.9		2.9				25		2.5		2.1		2.2				25		0		0		0

				31.25		2.9		2.6		3.1				31.25		2.9		2.8		3				31.25		2.1		1.9		2.2				31.25		0		0		0				31.25		2.9		2.6		3.1				31.25		2.8		2.7		2.9				31.25		1.9		1.7		2				31.25		0		0		0

				37.5		2.9		2.6		3.1				37.5		2.9		2.8		3				37.5		2.1		1.9		2.2				37.5		0		0		0				37.5		2.9		2.6		3.1				37.5		2.8		2.7		2.9				37.5		1.9		1.7		2				37.5		0		0		0

				43.75		2.9		2.6		3.1				43.75		2.9		2.8		3				43.75		2.1		1.9		2.2				43.75		0		0		0				43.75		2.9		2.6		3.1				43.75		2.8		2.7		2.9				43.75		1.9		1.7		2				43.75		0		0		0

				50		2.9		2.6		3.1				50		2.9		2.8		3				50		2.1		1.9		2.2				50		0		0		0				50		2.9		2.6		3.1				50		2.8		2.7		2.9				50		1.9		1.7		2				50		0		0		0

				56.25		2.9		2.6		3.1				56.25		2.9		2.8		3				56.25		2.1		1.9		2.2				56.25		0		0		0				56.25		2.9		2.6		3.1				56.25		2.8		2.7		2.9				56.25		1.9		1.7		2				56.25		0		0		0

				62.5		2.9		2.6		3.1				62.5		2.9		2.8		3				62.5		2.1		1.9		2.2				62.5		0		0		0				62.5		2.9		2.6		3.1				62.5		2.8		2.7		2.9				62.5		1.9		1.7		2				62.5		0		0		0

				68.75		2.9		2.6		3.1				68.75		2.9		2.8		3				68.75		2.1		1.9		2.2				68.75		0		0		0				68.75		2.8		2.6		3.1				68.75		2.8		2.7		2.9				68.75		1.8		1.7		2				68.75		0		0		0

				75		2.9		2.6		3.1				75		2.9		2.8		3				75		2.1		1.9		2.2				75		0		0		0				75		2.7		2.5		3.1				75		2.8		2.7		2.9				75		1.8		1.7		2				75		0		0		0

				81.25		2.9		2.6		3.1				81.25		2.9		2.8		3				81.25		2.1		1.9		2.2				81.25		0		0		0				81.25		2.7		2.5		3				81.25		2.8		2.7		2.9				81.25		1.7		1.6		2				81.25		0		0		0

				87.5		2.9		2.6		3.1				87.5		2.9		2.8		3				87.5		2.1		1.9		2.2				87.5		0		0		0				87.5		2.6		2.5		3				87.5		2.8		2.7		2.9				87.5		1.7		1.6		2				87.5		0		0		0

				93.75		2.9		2.6		3				93.75		2.9		2.8		2.9				93.75		2.1		1.9		2.2				93.75		0		0		0				93.75		2.6		2.5		3				93.75		2.8		2.7		2.9				93.75		1.7		1.6		2				93.75		0		0		0

				100		2.3		2.1		2.5				100		2.7		2.6		2.7				100		1.6		1.5		1.8				100		0		0		0				100		2.5		2.5		3				100		2.8		2.7		2.9				100		1.6		1.6		1.9				100		0		0		0



				Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0		99		97		103				0		59		58		62				0		85		84		89				0		47		47		48				0		106		105		111				0		59		58		62				0		87		85		91				0		47		47		48

				3.125		98		95		100				3.125		59		56		60				3.125		85		82		87				3.125		47		47		48				3.125		106		102		108				3.125		59		56		60				3.125		87		83		88				3.125		47		47		48

				6.25		85		86		95				6.25		49		50		56				6.25		73		74		82				6.25		46		46		47				6.25		91		92		102				6.25		48		49		56				6.25		73		74		83				6.25		46		46		47

				12.5		4.6		23		67				12.5		3.4		9.4		37				12.5		3.3		17		57				12.5		0		0		44				12.5		4.6		23		70				12.5		3.3		8.9		36				12.5		3		15		56				12.5		0		0		44

				18.75		4.3		3.4		23				18.75		3.3		3.1		9.4				18.75		3.1		2.5		17				18.75		0		0		0				18.75		4.3		3.4		23				18.75		3.2		3		8.8				18.75		2.8		2.2		15				18.75		0		0		0

				25		3.5		2.8		3.9				25		3.1		2.9		3.2				25		2.5		2		2.8				25		0		0		0				25		3.5		2.8		3.9				25		3		2.8		3.1				25		2.3		1.8		2.6				25		0		0		0

				31.25		2.2		1.8		2				31.25		2.6		2.5		2.6				31.25		1.5		1.3		1.4				31.25		0		0		0				31.25		2.2		1.8		2				31.25		2.6		2.5		2.6				31.25		1.4		1.2		1.3				31.25		0		0		0

				37.5		2.2		1.8		2				37.5		2.6		2.5		2.6				37.5		1.5		1.3		1.4				37.5		0		0		0				37.5		2.2		1.8		2				37.5		2.6		2.5		2.6				37.5		1.4		1.2		1.3				37.5		0		0		0

				43.75		2.2		1.8		2				43.75		2.6		2.5		2.6				43.75		1.5		1.3		1.4				43.75		0		0		0				43.75		2.2		1.8		2				43.75		2.6		2.5		2.6				43.75		1.4		1.2		1.3				43.75		0		0		0

				50		2.2		1.8		2				50		2.6		2.5		2.6				50		1.5		1.3		1.4				50		0		0		0				50		2.2		1.8		2				50		2.6		2.5		2.6				50		1.4		1.2		1.3				50		0		0		0

				56.25		2.2		1.8		2				56.25		2.6		2.5		2.6				56.25		1.5		1.3		1.4				56.25		0		0		0				56.25		2.2		1.8		2				56.25		2.6		2.5		2.6				56.25		1.4		1.2		1.3				56.25		0		0		0

				62.5		2.2		1.8		2				62.5		2.6		2.5		2.6				62.5		1.5		1.3		1.4				62.5		0		0		0				62.5		2.2		1.8		2				62.5		2.6		2.5		2.6				62.5		1.4		1.2		1.3				62.5		0		0		0

				68.75		2.2		1.8		2				68.75		2.6		2.5		2.6				68.75		1.5		1.3		1.4				68.75		0		0		0				68.75		2		1.7		1.9				68.75		2.6		2.5		2.6				68.75		1.3		1.1		1.3				68.75		0		0		0

				75		2.2		1.8		2				75		2.6		2.5		2.6				75		1.5		1.3		1.4				75		0		0		0				75		1.9		1.6		1.9				75		2.6		2.5		2.6				75		1.2		1.1		1.2				75		0		0		0

				81.25		2.2		1.8		2				81.25		2.6		2.5		2.6				81.25		1.5		1.3		1.4				81.25		0		0		0				81.25		1.8		1.6		1.8				81.25		2.6		2.5		2.6				81.25		1.1		0		1.2				81.25		0		0		0

				87.5		2.2		1.8		2				87.5		2.6		2.5		2.6				87.5		1.5		1.3		1.4				87.5		0		0		0				87.5		1.7		1.5		1.8				87.5		2.6		2.5		2.6				87.5		1.1		0		1.1				87.5		0		0		0

				93.75		2.2		1.8		2				93.75		2.6		2.5		2.6				93.75		1.5		1.3		1.4				93.75		0		0		0				93.75		1.6		1.5		1.7				93.75		2.6		2.5		2.6				93.75		1.1		0		1.1				93.75		0		0		0

				100		1.7		1.4		1.6				100		2.5		2.4		2.5				100		1.2		0		1.1				100		0		0		0				100		1.5		1.4		1.7				100		2.5		2.4		2.5				100		0		0		1.1				100		0		0		0



				Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0		99		97		103				0		59		58		62				0		85		84		89				0		47		47		48				0		106		105		111				0		59		58		62				0		87		85		91				0		47		47		48

				3.125		98		95		100				3.125		59		56		60				3.125		85		82		87				3.125		47		47		48				3.125		106		102		108				3.125		58		56		60				3.125		86		83		88				3.125		47		47		48

				6.25		85		86		95				6.25		49		50		56				6.25		73		74		82				6.25		46		46		47				6.25		90		92		102				6.25		48		49		56				6.25		73		74		83				6.25		46		46		47

				12.5		25		34		68				12.5		11		15		37				12.5		20		27		57				12.5		41		42		44				12.5		25		34		71				12.5		9.6		14		36				12.5		17		25		57				12.5		0		42		44

				18.75		11		12		27				18.75		5.6		5.7		11				18.75		8.2		8.6		21				18.75		0		0		41				18.75		11		12		27				18.75		5.3		5.4		11				18.75		7.4		7.7		19				18.75		0		0		41

				25		6		6.1		9.2				25		3.9		3.9		4.9				25		4.3		4.4		6.6				25		0		0		0				25		7		7		10				25		4		4		4.9				25		4.6		4.6		6.5				25		0		0		0

				31.25		3.3		3.1		4.4				31.25		3		2.9		3.4				31.25		2.4		2.2		3.2				31.25		0		0		0				31.25		6.7		6.4		7.9				31.25		3.9		3.8		4.3				31.25		4.3		4.2		5.1				31.25		0		0		0

				37.5		2.8		2.6		3.1				37.5		2.9		2.8		2.9				37.5		2		1.9		2.2				37.5		0		0		0				37.5		6.7		6.4		7.8				37.5		3.9		3.8		4.3				37.5		4.3		4.2		5.1				37.5		0		0		0

				43.75		2.2		1.8		2.2				43.75		2.6		2.5		2.7				43.75		1.5		1.3		1.6				43.75		0		0		0				43.75		6.7		6.4		7.8				43.75		3.9		3.8		4.3				43.75		4.3		4.2		5.1				43.75		0		0		0

				50		2.2		1.8		2				50		2.6		2.5		2.6				50		1.5		1.3		1.4				50		0		0		0				50		6.7		6.4		7.8				50		3.9		3.8		4.3				50		4.3		4.2		5.1				50		0		0		0

				56.25		2.2		1.8		2				56.25		2.6		2.5		2.6				56.25		1.5		1.3		1.4				56.25		0		0		0				56.25		6.7		6.4		7.7				56.25		3.9		3.8		4.2				56.25		4.3		4.2		5				56.25		0		0		0

				62.5		2.2		1.8		2				62.5		2.6		2.5		2.6				62.5		1.5		1.3		1.4				62.5		0		0		0				62.5		5.4		5.2		6.4				62.5		3.6		3.5		3.8				62.5		3.5		3.4		4.1				62.5		0		0		0

				68.75		2.2		1.8		2				68.75		2.6		2.5		2.6				68.75		1.5		1.3		1.4				68.75		0		0		0				68.75		2.8		2.6		4				68.75		2.8		2.7		3.1				68.75		1.8		1.7		2.6				68.75		0		0		0

				75		2.2		1.8		2				75		2.6		2.5		2.6				75		1.5		1.3		1.4				75		0		0		0				75		2.8		2.6		3.1				75		2.8		2.7		2.9				75		1.8		1.7		2				75		0		0		0

				81.25		2.2		1.8		2				81.25		2.6		2.5		2.6				81.25		1.5		1.3		1.4				81.25		0		0		0				81.25		2.7		2.6		3.1				81.25		2.8		2.7		2.9				81.25		1.8		1.7		2				81.25		0		0		0

				87.5		2		1.7		1.8				87.5		2.6		2.5		2.5				87.5		1.5		1.2		1.3				87.5		0		0		0				87.5		2.7		2.5		3.1				87.5		2.8		2.7		2.9				87.5		1.7		1.6		2				87.5		0		0		0

				93.75		2		1.6		1.6				93.75		2.6		2.5		2.5				93.75		1.4		1.1		1.1				93.75		0		0		0				93.75		2.6		2.5		3.1				93.75		2.8		2.7		2.9				93.75		1.7		1.6		2				93.75		0		0		0

				100		1.5		1.2		1.3				100		2.5		2.4		2.4				100		1.1		0		0				100		0		0		0				100		2.6		2.5		3				100		2.8		2.7		2.9				100		1.7		1.6		2				100		0		0		0







Values in LM 8 HP and LP

				Tables of Final Values

				This sheet contains the final values used in RALI LM8.



				High Power - Single Frequency - 400 MHz Band										High Power - Two Frequency - 400 MHz Band										Low Power - Single Frequency - 400 MHz Band										Low Power - Two Frequency - 400 MHz Band										High Power - Single Frequency - VHF Band										High Power - Two Frequency - VHF Band										Low Power - Single Frequency - VHF Band										Low Power - Two Frequency - VHF Band

				Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0										0										0										0										0										0										0										0

				< 6.25		120		120		120				< 6.25		100		100		100				< 6.25		10		10		10				< 6.25		10		10		10				< 6.25		140		140		140				< 6.25		100		100		100				< 6.25		10		10		10				< 6.25		10		10		10

				< 12.5		70		110		116				< 12.5		54*		87		95				< 12.5		1.9		10		10				< 12.5		3.5		10		10				< 12.5		90		130		136				< 12.5		52*		86		94				< 12.5		1.9		10		10				< 12.5		3.5		10		10

				< 18.75		8.1		19		86				< 18.75		0		0		65				< 18.75		0.3		0.5		10				< 18.75		0		2.4		10				< 18.75		33		51		106				< 18.75		0		0		63				< 18.75		0.3		0.5		10				< 18.75		0		2.4		10

				< 25		8.1		7.5		44				< 25		0		0		0				< 25		0.3		0.3		0.8				< 25		0		0		2.6				< 25		33		30		64				< 25		0		0		0				< 25		0.3		0.3		0.8				< 25		0		0		2.6

				< 31.25		6.4		5.7		12				< 31.25		0		0		0				< 31.25		0.3		0		0.4				< 31.25		0		0		2.3				< 31.25		26		23		48				< 31.25		0		0		0				< 31.25		0.3		0		0.4				< 31.25		0		0		0

				< 37.5		4.1		3.6		5.1				< 37.5		0		0		0				< 37.5		0		0		0				< 37.5		0		0		0				< 37.5		17		15		47				< 37.5		0		0		0				< 37.5		0		0		0.4				< 37.5		0		0		0

				< 43.75		4.1		3.6		4.7				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		17		15		47				< 43.75		0		0		0				< 43.75		0		0		0.4				< 43.75		0		0		0

				< 50		4.1		3.6		4.7				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0				< 50		17		15		47				< 50		0		0		0				< 50		0		0		0.4				< 50		0		0		0

				< 56.25		4.1		3.6		4.7				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		17		15		47				< 56.25		0		0		0				< 56.25		0		0		0.4				< 56.25		0		0		0

				< 62.5		4.1		3.6		4.7				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		17		15		47				< 62.5		0		0		0				< 62.5		0		0		0.4				< 62.5		0		0		0

				< 68.75		4.1		3.6		4.7				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		17		15		42				< 68.75		0		0		0				< 68.75		0		0		0.3				< 68.75		0		0		0

				< 75		4.1		3.6		4.7				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0				< 75		16		14		18				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0

				< 81.25		4.1		3.6		4.7				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		15		14		18				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0

				< 87.5		4.1		3.6		4.7				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		15		14		18				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0

				< 93.75		4.1		3.6		4.7				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		15		14		18				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0

				< 100		4.1		3.6		4.5				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0				< 100		14		13		18				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0

				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0



				Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0										0										0										0										0										0										0										0

				< 6.25		120		120		120				< 6.25		100		100		100				< 6.25		10		10		10				< 6.25		10		10		10				< 6.25		140		140		140				< 6.25		100		100		100				< 6.25		10		10		10				< 6.25		10		10		10

				< 12.5		110		110		115				< 12.5		87		88		94				< 12.5		10		10		10				< 12.5		10		10		10				< 12.5		130		130		135				< 12.5		86		87		94				< 12.5		10		10		10				< 12.5		10		10		10

				< 18.75		19		57		98				< 18.75		0		0		75				< 18.75		0.5		1.2		10				< 18.75		2.4		2.9		10				< 18.75		51		76		118				< 18.75		0		0		74				< 18.75		0.5		1.2		10				< 18.75		2.4		2.9		10

				< 25		7.5		5.4		56				< 25		0		0		47				< 25		0.3		0		1.2				< 25		0		0		2.9				< 25		30		22		76				< 25		0		0		47				< 25		0.3		0		1.2				< 25		0		0		2.9

				< 31.25		5.7		4.1		13				< 31.25		0		0		0				< 31.25		0		0		0.4				< 31.25		0		0		2.3				< 31.25		23		16		48				< 31.25		0		0		0				< 31.25		0		0		0.4				< 31.25		0		0		0

				< 37.5		3.6		2.1		4.6				< 37.5		0		0		0				< 37.5		0		0		0				< 37.5		0		0		0				< 37.5		15		8.6		46				< 37.5		0		0		0				< 37.5		0		0		0.4				< 37.5		0		0		0

				< 43.75		3.6		2.1		3.6				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		15		8.6		46				< 43.75		0		0		0				< 43.75		0		0		0.4				< 43.75		0		0		0

				< 50		3.6		2.1		2.4				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0				< 50		15		8.6		46				< 50		0		0		0				< 50		0		0		0.4				< 50		0		0		0

				< 56.25		3.6		2.1		2.4				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		15		8.6		46				< 56.25		0		0		0				< 56.25		0		0		0.4				< 56.25		0		0		0

				< 62.5		3.6		2.1		2.4				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		15		8.6		46				< 62.5		0		0		0				< 62.5		0		0		0.4				< 62.5		0		0		0

				< 68.75		3.6		2.1		2.4				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		15		8.5		41				< 68.75		0		0		0				< 68.75		0		0		0.3				< 68.75		0		0		0

				< 75		3.6		2.1		2.4				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0				< 75		14		8		15				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0

				< 81.25		3.6		2.1		2.4				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		14		7.3		14				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0

				< 87.5		3.6		2.1		2.4				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		14		6.9		14				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0

				< 93.75		3.6		2.1		2.4				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		14		6.5		14				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0

				< 100		3.6		2.1		2.4				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0				< 100		13		6.3		14				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0

				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0



				Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0										0										0										0										0										0										0										0

				< 6.25		120		120		120				< 6.25		100		100		100				< 6.25		10		10		10				< 6.25		10		10		10				< 6.25		140		140		140				< 6.25		100		100		100				< 6.25		10		10		10				< 6.25		10		10		10

				< 12.5		116		115		115				< 12.5		95		94		94				< 12.5		10		10		10				< 12.5		10		10		10				< 12.5		136		135		135				< 12.5		94		94		94				< 12.5		10		10		10				< 12.5		10		10		10

				< 18.75		86		98		98				< 18.75		65		75		75				< 18.75		10		10		10				< 18.75		10		10		10				< 18.75		106		118		118				< 18.75		63		74		74				< 18.75		10		10		10				< 18.75		10		10		10

				< 25		44		56		62				< 25		0		47		49				< 25		0.8		1.2		10				< 25		2.6		2.9		10				< 25		64		76		82				< 25		0		47		48				< 25		0.8		1.2		10				< 25		2.6		2.9		10

				< 31.25		12		13		23				< 31.25		0		0		0				< 31.25		0.4		0.4		0.5				< 31.25		2.3		2.3		2.4				< 31.25		48		48		56				< 31.25		0		0		0				< 31.25		0.4		0.4		0.6				< 31.25		0		0		2.5

				< 37.5		5.1		4.6		7.9				< 37.5		0		0		0				< 37.5		0		0		0.3				< 37.5		0		0		0				< 37.5		47		46		51				< 37.5		0		0		0				< 37.5		0.4		0.4		0.5				< 37.5		0		0		0

				< 43.75		4.7		3.6		4.6				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		47		46		51				< 43.75		0		0		0				< 43.75		0.4		0.4		0.5				< 43.75		0		0		0

				< 50		4.7		2.4		2.8				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0				< 50		47		46		51				< 50		0		0		0				< 50		0.4		0.4		0.5				< 50		0		0		0

				< 56.25		4.7		2.4		2.4				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		47		46		51				< 56.25		0		0		0				< 56.25		0.4		0.4		0.5				< 56.25		0		0		0

				< 62.5		4.7		2.4		2.4				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		47		46		50				< 62.5		0		0		0				< 62.5		0.4		0.4		0.5				< 62.5		0		0		0

				< 68.75		4.7		2.4		2.4				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		42		41		46				< 68.75		0		0		0				< 68.75		0.3		0.3		0.4				< 68.75		0		0		0

				< 75		4.7		2.4		2.4				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0				< 75		18		15		27				< 75		0		0		0				< 75		0		0		0.3				< 75		0		0		0

				< 81.25		4.7		2.4		2.4				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		18		14		19				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0

				< 87.5		4.7		2.4		2.4				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		18		14		18				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0

				< 93.75		4.7		2.4		2.1				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		18		14		18				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0

				< 100		4.5		2.4		1.7				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0				< 100		18		14		18				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0

				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0

				Hi/Lo Power - Single Frequency - 400MHz Band										Hi/Lo Power - Two Frequency - 400MHz Band										Hi/Lo Power - Single Frequency - 400MHz Band										Hi/Lo Power - Two Frequency - 400MHz Band										Hi/Lo Power - Single Frequency - VHF Band										Hi/Lo Power - Two Frequency - VHF Band										Hi/Lo Power - Single Frequency - VHF Band										Hi/Lo Power - Two Frequency - VHF Band

				Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system								Offset (kHz) from 6.25kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0										0										0										0										0										0										0										0

				< 6.25		107		103		103				< 6.25		65		62		62				< 6.25		107		103		103				< 6.25		65		62		62				< 6.25		116		111		111				< 6.25		65		62		62				< 6.25		116		111		111				< 6.25		65		62		62

				< 12.5		34		85		96				< 12.5		42		49		57				< 12.5		34		85		96				< 12.5		42		49		57				< 12.5		35		91		103				< 12.5		42		48		56				< 12.5		35		91		103				< 12.5		42		48		56

				< 18.75		4.5		8		52				< 18.75		3.4		4.5		43				< 18.75		4.5		8		52				< 18.75		3.4		4.5		43				< 18.75		4.5		8		54				< 18.75		3.3		4.3		43				< 18.75		4.5		8		54				< 18.75		3.3		4.3		43

				< 25		4.5		4.3		14				< 25		3.4		3.3		6.3				< 25		4.5		4.3		14				< 25		3.4		3.3		6.3				< 25		4.5		4.3		14				< 25		3.3		3.2		5.9				< 25		4.5		4.3		14				< 25		3.3		3.2		5.9

				< 31.25		3.9		3.5		6				< 31.25		3.2		3.1		3.9				< 31.25		3.9		3.5		6				< 31.25		3.2		3.1		3.9				< 31.25		3.9		3.5		7				< 31.25		3.1		3		4				< 31.25		3.9		3.5		7				< 31.25		3.1		3		4

				< 37.5		2.9		2.6		3.3				< 37.5		2.9		2.8		3				< 37.5		2.9		2.6		3.3				< 37.5		2.9		2.8		3				< 37.5		2.9		2.6		6.7				< 37.5		2.8		2.7		3.9				< 37.5		2.9		2.6		6.7				< 37.5		2.8		2.7		3.9

				< 43.75		2.9		2.6		3.1				< 43.75		2.9		2.8		3				< 43.75		2.9		2.6		3.1				< 43.75		2.9		2.8		3				< 43.75		2.9		2.6		6.7				< 43.75		2.8		2.7		3.9				< 43.75		2.9		2.6		6.7				< 43.75		2.8		2.7		3.9

				< 50		2.9		2.6		3.1				< 50		2.9		2.8		3				< 50		2.9		2.6		3.1				< 50		2.9		2.8		3				< 50		2.9		2.6		6.7				< 50		2.8		2.7		3.9				< 50		2.9		2.6		6.7				< 50		2.8		2.7		3.9

				< 56.25		2.9		2.6		3.1				< 56.25		2.9		2.8		3				< 56.25		2.9		2.6		3.1				< 56.25		2.9		2.8		3				< 56.25		2.9		2.6		6.7				< 56.25		2.8		2.7		3.9				< 56.25		2.9		2.6		6.7				< 56.25		2.8		2.7		3.9

				< 62.5		2.9		2.6		3.1				< 62.5		2.9		2.8		3				< 62.5		2.9		2.6		3.1				< 62.5		2.9		2.8		3				< 62.5		2.9		2.6		6.7				< 62.5		2.8		2.7		3.9				< 62.5		2.9		2.6		6.7				< 62.5		2.8		2.7		3.9

				< 68.75		2.9		2.6		3.1				< 68.75		2.9		2.8		3				< 68.75		2.9		2.6		3.1				< 68.75		2.9		2.8		3				< 68.75		2.9		2.6		5.4				< 68.75		2.8		2.7		3.6				< 68.75		2.9		2.6		5.4				< 68.75		2.8		2.7		3.6

				< 75		2.9		2.6		3.1				< 75		2.9		2.8		3				< 75		2.9		2.6		3.1				< 75		2.9		2.8		3				< 75		2.8		2.6		3.7				< 75		2.8		2.7		2.9				< 75		2.8		2.6		3.7				< 75		2.8		2.7		2.9

				< 81.25		2.9		2.6		3.1				< 81.25		2.9		2.8		3				< 81.25		2.9		2.6		3.1				< 81.25		2.9		2.8		3				< 81.25		2.7		2.5		3.7				< 81.25		2.8		2.7		2.9				< 81.25		2.7		2.5		3.7				< 81.25		2.8		2.7		2.9

				< 87.5		2.9		2.6		3.1				< 87.5		2.9		2.8		3				< 87.5		2.9		2.6		3.1				< 87.5		2.9		2.8		3				< 87.5		2.7		2.5		3.7				< 87.5		2.8		2.7		2.9				< 87.5		2.7		2.5		3.7				< 87.5		2.8		2.7		2.9

				< 93.75		2.9		2.6		3.1				< 93.75		2.9		2.8		3				< 93.75		2.9		2.6		3.1				< 93.75		2.9		2.8		3				< 93.75		2.6		2.5		3.6				< 93.75		2.8		2.7		2.9				< 93.75		2.6		2.5		3.6				< 93.75		2.8		2.7		2.9

				< 100		2.9		2.6		3				< 100		2.9		2.8		2.9				< 100		2.9		2.6		3				< 100		2.9		2.8		2.9				< 100		2.6		2.5		3.6				< 100		2.8		2.7		2.9				< 100		2.6		2.5		3.6				< 100		2.8		2.7		2.9

				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0



				Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0										0										0										0										0										0										0										0

				< 6.25		103		97		103				< 6.25		62		58		62				< 6.25		103		97		103				< 6.25		62		58		62				< 6.25		111		105		111				< 6.25		62		58		62				< 6.25		111		105		111				< 6.25		62		58		62

				< 12.5		85		86		95				< 12.5		49		50		56				< 12.5		85		86		95				< 12.5		49		50		56				< 12.5		91		92		102				< 12.5		48		49		56				< 12.5		91		92		102				< 12.5		48		49		56

				< 18.75		8		23		67				< 18.75		4.5		9.4		44				< 18.75		8		23		67				< 18.75		4.5		9.4		44				< 18.75		8		23		70				< 18.75		4.3		8.9		44				< 18.75		8		23		70				< 18.75		4.3		8.9		44

				< 25		4.3		3.4		23				< 25		3.3		3.1		9.4				< 25		4.3		3.4		23				< 25		3.3		3.1		9.4				< 25		4.3		3.4		23				< 25		3.2		3		8.8				< 25		4.3		3.4		23				< 25		3.2		3		8.8

				< 31.25		3.5		2.8		6.1				< 31.25		3.1		2.9		3.9				< 31.25		3.5		2.8		6.1				< 31.25		3.1		2.9		3.9				< 31.25		3.5		2.8		7				< 31.25		3		2.8		4				< 31.25		3.5		2.8		7				< 31.25		3		2.8		4

				< 37.5		2.6		1.8		3.1				< 37.5		2.8		2.5		2.9				< 37.5		2.6		1.8		3.1				< 37.5		2.8		2.5		2.9				< 37.5		2.6		1.8		6.4				< 37.5		2.7		2.5		3.8				< 37.5		2.6		1.8		6.4				< 37.5		2.7		2.5		3.8

				< 43.75		2.6		1.8		2.6				< 43.75		2.8		2.5		2.8				< 43.75		2.6		1.8		2.6				< 43.75		2.8		2.5		2.8				< 43.75		2.6		1.8		6.4				< 43.75		2.7		2.5		3.8				< 43.75		2.6		1.8		6.4				< 43.75		2.7		2.5		3.8

				< 50		2.6		1.8		2				< 50		2.8		2.5		2.6				< 50		2.6		1.8		2				< 50		2.8		2.5		2.6				< 50		2.6		1.8		6.4				< 50		2.7		2.5		3.8				< 50		2.6		1.8		6.4				< 50		2.7		2.5		3.8

				< 56.25		2.6		1.8		2				< 56.25		2.8		2.5		2.6				< 56.25		2.6		1.8		2				< 56.25		2.8		2.5		2.6				< 56.25		2.6		1.8		6.4				< 56.25		2.7		2.5		3.8				< 56.25		2.6		1.8		6.4				< 56.25		2.7		2.5		3.8

				< 62.5		2.6		1.8		2				< 62.5		2.8		2.5		2.6				< 62.5		2.6		1.8		2				< 62.5		2.8		2.5		2.6				< 62.5		2.6		1.8		6.4				< 62.5		2.7		2.5		3.8				< 62.5		2.6		1.8		6.4				< 62.5		2.7		2.5		3.8

				< 68.75		2.6		1.8		2				< 68.75		2.8		2.5		2.6				< 68.75		2.6		1.8		2				< 68.75		2.8		2.5		2.6				< 68.75		2.6		1.8		5.2				< 68.75		2.7		2.5		3.5				< 68.75		2.6		1.8		5.2				< 68.75		2.7		2.5		3.5

				< 75		2.6		1.8		2				< 75		2.8		2.5		2.6				< 75		2.6		1.8		2				< 75		2.8		2.5		2.6				< 75		2.6		1.7		3.5				< 75		2.7		2.5		2.7				< 75		2.6		1.7		3.5				< 75		2.7		2.5		2.7

				< 81.25		2.6		1.8		2				< 81.25		2.8		2.5		2.6				< 81.25		2.6		1.8		2				< 81.25		2.8		2.5		2.6				< 81.25		2.5		1.6		3.5				< 81.25		2.7		2.5		2.7				< 81.25		2.5		1.6		3.5				< 81.25		2.7		2.5		2.7

				< 87.5		2.6		1.8		2				< 87.5		2.8		2.5		2.6				< 87.5		2.6		1.8		2				< 87.5		2.8		2.5		2.6				< 87.5		2.5		1.6		3.5				< 87.5		2.7		2.5		2.7				< 87.5		2.5		1.6		3.5				< 87.5		2.7		2.5		2.7

				< 93.75		2.6		1.8		2				< 93.75		2.8		2.5		2.6				< 93.75		2.6		1.8		2				< 93.75		2.8		2.5		2.6				< 93.75		2.5		1.5		3.5				< 93.75		2.7		2.5		2.7				< 93.75		2.5		1.5		3.5				< 93.75		2.7		2.5		2.7

				< 100		2.6		1.8		2				< 100		2.6		2.5		2.6				< 100		2.6		1.8		2				< 100		2.6		2.5		2.6				< 100		2.5		1.5		3.5				< 100		2.7		2.5		2.7				< 100		2.5		1.5		3.5				< 100		2.7		2.5		2.7

				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0



				Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0										0										0										0										0										0										0										0

				< 6.25		103		103		103				< 6.25		62		62		62				< 6.25		103		103		103				< 6.25		62		62		62				< 6.25		111		111		111				< 6.25		62		62		62				< 6.25		111		111		111				< 6.25		62		62		62

				< 12.5		96		95		95				< 12.5		57		56		56				< 12.5		96		95		95				< 12.5		57		56		56				< 12.5		103		102		102				< 12.5		56		56		56				< 12.5		103		102		102				< 12.5		56		56		56

				< 18.75		52		67		68				< 18.75		43		44		44				< 18.75		52		67		68				< 18.75		43		44		44				< 18.75		54		70		71				< 18.75		43		44		44				< 18.75		54		70		71				< 18.75		43		44		44

				< 25		14		23		27				< 25		6.3		9.4		41				< 25		14		23		27				< 25		6.3		9.4		41				< 25		14		23		27				< 25		5.9		8.8		41				< 25		14		23		27				< 25		5.9		8.8		41

				< 31.25		6		6.1		9.2				< 31.25		3.9		3.9		4.9				< 31.25		6		6.1		9.2				< 31.25		3.9		3.9		4.9				< 31.25		7		7		10				< 31.25		4		4		4.9				< 31.25		7		7		10				< 31.25		4		4		4.9

				< 37.5		3.3		3.1		4.4				< 37.5		3		2.9		3.4				< 37.5		3.3		3.1		4.4				< 37.5		3		2.9		3.4				< 37.5		6.7		6.4		7.9				< 37.5		3.9		3.8		4.3				< 37.5		6.7		6.4		7.9				< 37.5		3.9		3.8		4.3

				< 43.75		3.1		2.6		3.1				< 43.75		3		2.8		2.9				< 43.75		3.1		2.6		3.1				< 43.75		3		2.8		2.9				< 43.75		6.7		6.4		7.8				< 43.75		3.9		3.8		4.3				< 43.75		6.7		6.4		7.8				< 43.75		3.9		3.8		4.3

				< 50		3.1		2		2.2				< 50		3		2.6		2.7				< 50		3.1		2		2.2				< 50		3		2.6		2.7				< 50		6.7		6.4		7.8				< 50		3.9		3.8		4.3				< 50		6.7		6.4		7.8				< 50		3.9		3.8		4.3

				< 56.25		3.1		2		2				< 56.25		3		2.6		2.6				< 56.25		3.1		2		2				< 56.25		3		2.6		2.6				< 56.25		6.7		6.4		7.8				< 56.25		3.9		3.8		4.3				< 56.25		6.7		6.4		7.8				< 56.25		3.9		3.8		4.3

				< 62.5		3.1		2		2				< 62.5		3		2.6		2.6				< 62.5		3.1		2		2				< 62.5		3		2.6		2.6				< 62.5		6.7		6.4		7.7				< 62.5		3.9		3.8		4.2				< 62.5		6.7		6.4		7.7				< 62.5		3.9		3.8		4.2

				< 68.75		3.1		2		2				< 68.75		3		2.6		2.6				< 68.75		3.1		2		2				< 68.75		3		2.6		2.6				< 68.75		5.4		5.2		6.4				< 68.75		3.6		3.5		3.8				< 68.75		5.4		5.2		6.4				< 68.75		3.6		3.5		3.8

				< 75		3.1		2		2				< 75		3		2.6		2.6				< 75		3.1		2		2				< 75		3		2.6		2.6				< 75		3.7		3.5		4				< 75		2.9		2.7		3.1				< 75		3.7		3.5		4				< 75		2.9		2.7		3.1

				< 81.25		3.1		2		2				< 81.25		3		2.6		2.6				< 81.25		3.1		2		2				< 81.25		3		2.6		2.6				< 81.25		3.7		3.5		3.1				< 81.25		2.9		2.7		2.9				< 81.25		3.7		3.5		3.1				< 81.25		2.9		2.7		2.9

				< 87.5		3.1		2		2				< 87.5		3		2.6		2.6				< 87.5		3.1		2		2				< 87.5		3		2.6		2.6				< 87.5		3.7		3.5		3.1				< 87.5		2.9		2.7		2.9				< 87.5		3.7		3.5		3.1				< 87.5		2.9		2.7		2.9

				< 93.75		3.1		2		1.8				< 93.75		3		2.6		2.5				< 93.75		3.1		2		1.8				< 93.75		3		2.6		2.5				< 93.75		3.7		3.5		3.1				< 93.75		2.9		2.7		2.9				< 93.75		3.7		3.5		3.1				< 93.75		2.9		2.7		2.9

				< 100		3		2		1.6				< 100		2.9		2.6		2.5				< 100		3		2		1.6				< 100		2.9		2.6		2.5				< 100		3.7		3.5		3.1				< 100		2.9		2.7		2.9				< 100		3.7		3.5		3.1				< 100		2.9		2.7		2.9

				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0







Values in LM 8 SRD and Encl

				Tables of Final Values for Short Range Digital and Enclosed Models

				This sheet contains the final values used in RALI LM8.



				Short Range Digital - Single Frequency - 400 MHz Band										Short Range Digital - Two Frequency - 400 MHz Band										Enclosed - Single Frequency - 400 MHz Band										Enclosed - Two Frequency - 400 MHz Band										SRD/En Power - Single Frequency - 400MHz Band										SRD/En Power - Two Frequency - 400MHz Band

				Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0										0										0										0										0										0

				< 6.25		2		2		2				< 6.25		2		2		2				< 6.25		0.5		0.5		0.5				< 6.25		0.5		0.5		0.5				< 6.25		2		2		2				< 6.25		2		2		2

				< 12.5		0.3		0.3		2				< 12.5		0		0		2				< 12.5		0		0		0.5				< 12.5		0		0		0.5				< 12.5		0.2		0.2		2				< 12.5		0		0		2

				< 18.75		0.3		0.3		0.3				< 18.75		0		0		0				< 18.75		0		0		0				< 18.75		0		0		0				< 18.75		0.2		0.2		0.2				< 18.75		0		0		0

				< 25		0		0		0.3				< 25		0		0		0				< 25		0		0		0				< 25		0		0		0				< 25		0		0		0.2				< 25		0		0		0

				< 31.25		0		0		0.3				< 31.25		0		0		0				< 31.25		0		0		0				< 31.25		0		0		0				< 31.25		0		0		0.2				< 31.25		0		0		0

				< 37.5		0		0		0.3				< 37.5		0		0		0				< 37.5		0		0		0				< 37.5		0		0		0				< 37.5		0		0		0.2				< 37.5		0		0		0

				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0

				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0

				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0

				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0

				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0

				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0

				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0

				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0

				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0

				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0

				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0



				Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0										0										0										0										0										0

				< 6.25		2		2		2				< 6.25		2		2		2				< 6.25		0.5		0.5		0.5				< 6.25		0.5		0.5		0.5				< 6.25		2		2		2				< 6.25		2		2		2

				< 12.5		2		2		2				< 12.5		2		2		2				< 12.5		0.5		0.5		0.5				< 12.5		0.5		0.5		0.5				< 12.5		2		2		2				< 12.5		2		2		2

				< 18.75		0.3		0.3		0.3				< 18.75		0		0		0				< 18.75		0		0		0				< 18.75		0		0		0				< 18.75		0.2		0.2		0.2				< 18.75		0		0		0

				< 25		0.3		0.3		0.3				< 25		0		0		0				< 25		0		0		0				< 25		0		0		0				< 25		0.2		0.2		0.2				< 25		0		0		0

				< 31.25		0.3		0.3		0.3				< 31.25		0		0		0				< 31.25		0		0		0				< 31.25		0		0		0				< 31.25		0.2		0.2		0.2				< 31.25		0		0		0

				< 37.5		0.3		0.3		0.3				< 37.5		0		0		0				< 37.5		0		0		0				< 37.5		0		0		0				< 37.5		0.2		0.2		0.2				< 37.5		0		0		0

				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0

				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0

				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0

				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0

				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0

				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0

				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0

				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0

				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0

				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0

				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0

				SRD/Hi Power - Single Frequency - 400MHz Band										SRD/Hi Power - Two Frequency - 400MHz Band										En/Hi Power - Single Frequency - 400MHz Band										En/Hi Power - Two Frequency - 400MHz Band

				Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0										0										0										0

				< 6.25		50		50		50				< 6.25		45		45		45				< 6.25		45		45		45				< 6.25		45		45		45

				< 12.5		1.7		1.7		50				< 12.5		0.6		0.6		45				< 12.5		0.8		0.8		45				< 12.5		0.5		0.5		45

				< 18.75		1.7		1.7		1.7				< 18.75		0.6		0.6		0.6				< 18.75		0.8		0.8		0.8				< 18.75		0.5		0.5		0.5

				< 25		0.7		0.7		1.7				< 25		0.4		0.4		0.6				< 25		0.4		0.4		0.8				< 25		0.3		0.3		0.5

				< 31.25		0.7		0.7		1.7				< 31.25		0.4		0.4		0.6				< 31.25		0.4		0.4		0.8				< 31.25		0.3		0.3		0.5

				< 37.5		0.4		0.4		1.7				< 37.5		0.3		0.3		0.6				< 37.5		0.2		0.2		0.8				< 37.5		0.3		0.3		0.5

				< 43.75		0.4		0.4		0.7				< 43.75		0.3		0.3		0.4				< 43.75		0.2		0.2		0.4				< 43.75		0.3		0.3		0.3

				< 50		0.4		0.4		0.7				< 50		0.3		0.3		0.4				< 50		0.2		0.2		0.4				< 50		0.3		0.3		0.3

				< 56.25		0.4		0.4		0.7				< 56.25		0.3		0.3		0.4				< 56.25		0.2		0.2		0.4				< 56.25		0.3		0.3		0.3

				< 62.5		0.4		0.4		0.7				< 62.5		0.3		0.3		0.4				< 62.5		0.2		0.2		0.4				< 62.5		0.3		0.3		0.3

				< 68.75		0.4		0.4		0.4				< 68.75		0.3		0.3		0.3				< 68.75		0.2		0.2		0.2				< 68.75		0.3		0.3		0.3

				< 75		0.4		0.4		0.4				< 75		0.3		0.3		0.3				< 75		0.2		0.2		0.2				< 75		0.3		0.3		0.3

				< 81.25		0.4		0.4		0.4				< 81.25		0.3		0.3		0.3				< 81.25		0.2		0.2		0.2				< 81.25		0.3		0.3		0.3

				< 87.5		0.4		0.4		0.4				< 87.5		0.3		0.3		0.3				< 87.5		0.2		0.2		0.2				< 87.5		0.3		0.3		0.3

				< 93.75		0.4		0.4		0.4				< 93.75		0.3		0.3		0.3				< 93.75		0.2		0.2		0.2				< 93.75		0.3		0.3		0.3

				< 100		0.4		0.4		0.4				< 100		0.3		0.3		0.3				< 100		0.2		0.2		0.2				< 100		0.3		0.3		0.3

				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0



				Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0										0										0										0

				< 6.25		50		50		50				< 6.25		45		45		45				< 6.25		45		45		45				< 6.25		45		45		45

				< 12.5		50		50		50				< 12.5		45		45		45				< 12.5		45		45		45				< 12.5		45		45		45

				< 18.75		1.7		1.7		1.7				< 18.75		0.6		0.6		0.6				< 18.75		0.8		0.8		0.8				< 18.75		0.5		0.5		0.5

				< 25		1.7		1.7		1.7				< 25		0.6		0.6		0.6				< 25		0.8		0.8		0.8				< 25		0.5		0.5		0.5

				< 31.25		1.7		1.7		1.7				< 31.25		0.6		0.6		0.6				< 31.25		0.8		0.8		0.8				< 31.25		0.5		0.5		0.5

				< 37.5		1.7		1.7		1.7				< 37.5		0.6		0.6		0.6				< 37.5		0.8		0.8		0.8				< 37.5		0.5		0.5		0.5

				< 43.75		0.7		0.7		0.7				< 43.75		0.4		0.4		0.4				< 43.75		0.4		0.4		0.4				< 43.75		0.3		0.3		0.3

				< 50		0.7		0.7		0.7				< 50		0.4		0.4		0.4				< 50		0.4		0.4		0.4				< 50		0.3		0.3		0.3

				< 56.25		0.7		0.7		0.7				< 56.25		0.4		0.4		0.4				< 56.25		0.4		0.4		0.4				< 56.25		0.3		0.3		0.3

				< 62.5		0.7		0.7		0.7				< 62.5		0.4		0.4		0.4				< 62.5		0.4		0.4		0.4				< 62.5		0.3		0.3		0.3

				< 68.75		0.4		0.4		0.4				< 68.75		0.3		0.3		0.3				< 68.75		0.2		0.2		0.2				< 68.75		0.3		0.3		0.3

				< 75		0.4		0.4		0.4				< 75		0.3		0.3		0.3				< 75		0.2		0.2		0.2				< 75		0.3		0.3		0.3

				< 81.25		0.4		0.4		0.4				< 81.25		0.3		0.3		0.3				< 81.25		0.2		0.2		0.2				< 81.25		0.3		0.3		0.3

				< 87.5		0.4		0.4		0.4				< 87.5		0.3		0.3		0.3				< 87.5		0.2		0.2		0.2				< 87.5		0.3		0.3		0.3

				< 93.75		0.4		0.4		0.4				< 93.75		0.3		0.3		0.3				< 93.75		0.2		0.2		0.2				< 93.75		0.3		0.3		0.3

				< 100		0.4		0.4		0.4				< 100		0.3		0.3		0.3				< 100		0.2		0.2		0.2				< 100		0.3		0.3		0.3

				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0



				SRD/Lo Power - Single Frequency - 400MHz Band										SRD/Lo Power - Two Frequency - 400MHz Band										En/Lo Power - Single Frequency - 400MHz Band										En/Lo Power - Two Frequency - 400MHz Band

				Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system								Offset (kHz) from 12.5kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0										0										0										0

				< 6.25		7		7		7				< 6.25		5		5		5				< 6.25		5		5		5				< 6.25		5		5		5

				< 12.5		0.3		0.3		7				< 12.5		0.3		0.3		5				< 12.5		0.2		0.2		5				< 12.5		0		0		5

				< 18.75		0.3		0.3		0.3				< 18.75		0.3		0.3		0.3				< 18.75		0.2		0.2		0.2				< 18.75		0		0		0

				< 25		0		0		0.3				< 25		0		0		0.3				< 25		0		0		0.2				< 25		0		0		0

				< 31.25		0		0		0.3				< 31.25		0		0		0.3				< 31.25		0		0		0.2				< 31.25		0		0		0

				< 37.5		0		0		0.3				< 37.5		0		0		0.3				< 37.5		0		0		0.2				< 37.5		0		0		0

				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0

				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0

				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0

				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0

				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0

				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0

				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0

				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0

				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0

				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0

				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0



				Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system								Offset (kHz) from 25kHz		Bandwidth of second system

						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz						6.25 kHz		12.5 kHz		25 kHz

				0										0										0										0

				< 6.25		7		7		7				< 6.25		5		5		5				< 6.25		5		5		5				< 6.25		5		5		5

				< 12.5		7		7		7				< 12.5		5		5		5				< 12.5		5		5		5				< 12.5		5		5		5

				< 18.75		0.3		0.3		0.3				< 18.75		0.3		0.3		0.3				< 18.75		0.2		0.2		0.2				< 18.75		0		0		0

				< 25		0.3		0.3		0.3				< 25		0.3		0.3		0.3				< 25		0.2		0.2		0.2				< 25		0		0		0

				< 31.25		0.3		0.3		0.3				< 31.25		0.3		0.3		0.3				< 31.25		0.2		0.2		0.2				< 31.25		0		0		0

				< 37.5		0.3		0.3		0.3				< 37.5		0.3		0.3		0.3				< 37.5		0.2		0.2		0.2				< 37.5		0		0		0

				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0				< 43.75		0		0		0

				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0				< 50		0		0		0

				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0				< 56.25		0		0		0

				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0				< 62.5		0		0		0

				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0				< 68.75		0		0		0

				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0				< 75		0		0		0

				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0				< 81.25		0		0		0

				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0				< 87.5		0		0		0

				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0				< 93.75		0		0		0

				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0				< 100		0		0		0

				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0				≥ 100		0		0		0
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