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[bookmark: _Toc56006326][bookmark: _Toc84339332]Introduction 
The Australian Communications and Media Authority (ACMA) develops a technical framework for every band subject to spectrum licensing. Each framework is a collection of technical and regulatory conditions applicable to the use of radiocommunications devices in the spectrum-licensed band. The purpose of the technical framework is to define the technical conditions and constraints under which a device may be deployed and operated within the specified geographic area and frequency band of the licence.
Although the technical framework is optimised for technologies, or services most likely to be deployed in the band, it is intended to be technology flexible. This means licensees can operate any type of radiocommunications device for any purpose, provided they comply with the technical framework relevant to the licence. 
The paired frequency ranges 1710–1785 MHz and 1805–1880 MHz (the 1800 MHz band) was designated for the issue of spectrum licences in metro and regional areas as shown in Figure 1. The most recent modification of the technical framework of the 1800 MHz band was finalised in 2012. This optimised use of the band for 4G technologies. Since then, 5G standards and advanced antenna systems (AAS) have been introduced and are now commercially available in the 1800 MHz band. Therefore, it was requested by stakeholders to revise the 1800 MHz technical framework to account for these developments. 
The ACMA has stated its intention to progressively review the technical framework for all spectrum licensed bands, in the Five-year spectrum outlook 2019–23. 
To assist with this work, the ACMA formed the 1800 MHz technical liaison group (TLG). Members of the TLG included 1800 MHz spectrum licensees and equipment manufacturers. 
The purpose of this paper is to summarise changes to the 1800 MHz band spectrum licence technical framework proposed by the TLG. 


1800 MHz band spectrum licence areas (purple shaded areas).

[image: Figure 1: 1800 MHz band spectrum licence areas (purple shaded areas).]
[bookmark: _Toc56006327][bookmark: _Toc84339333]Outline
This paper has been divided into discussion on the relevant instruments that form a spectrum licence technical framework as follows:
The spectrum licence, specifically:
unwanted emission limits
other conditions on the licence.
The s.145(4) determination on unacceptable levels of interference, specifically:
the device boundary criteria (controlling emissions across geographical boundaries)
deployment constraints.
The advisory guidelines made under s.262 for:
managing interference from spectrum licensed transmitters to the following:
point-to-point fixed services operating in the 1.8 GHz band
cordless communications devices (i.e., DECT[footnoteRef:2]), operating in the 1880 MHz to 1900 MHz frequency range [2:  Digital enhanced cordless telecommunications (DECT)] 

wireless microphone services authorised under the low interference potential devices (LIPD) Class Licence operating in the 1785 MHz to 1805 MHz frequency range
radio-astronomy services operating on an opportunistic basis in the frequency bands specified in Australian Footnote AUS87 of the Australia Radiofrequency Plan
meteorological satellite service (space-to-earth) operating in the band below 1710 MHz and adjacent to the 1800 MHz spectrum licensed band
public telecommunications services operating in spectrum in and adjacent to areas subject to spectrum licensing in the 1800 MHz band
use of mobile communications systems on-board aircraft (MCA)
Global System for Mobile Communications - Railway (GSM-R) networks
managing interference to spectrum licensed receivers.
Additional Device Boundary Criteria for the 1800 MHz Lower Band.
[bookmark: _Toc56006328][bookmark: _Toc84339334]Scope 
This paper is focused on modifications to the technical framework for the areas and frequencies subject to spectrum licensing in the 1800 MHz band to cater for the use of 5G technologies including active antenna systems and GSM-R technologies. 
[bookmark: _Toc56006329][bookmark: _Toc84339335]Timeline 
The proposed timeline for updating the 1800 MHz technical framework is:
	Key steps
	Proposed date

	TLG process
	July 2020 to 
August 2021

	Public consultation on the draft updates to the following technical framework instruments:
Draft spectrum licence
Draft update to Radiocommunications (Unacceptable Levels of Interference – 1800 MHz Band) Determination 2013.
	October 2021 to November 2021

	Finalisation of technical framework
	Q4 2021


It is noted that: 
The TLG is the first step in the process of developing or updating a technical framework. The ACMA will use the outcomes of the TLG to publicly consult on the relevant instruments that will form the 1800 MHz band technical framework. This means TLG members will be able to provide comments on the technical framework both as part of the informal TLG and subsequent formal public consultation processes
A TLG is a short-term advisory body convened by the ACMA. Its purpose is to provide advice on the development of, or possible changes to, a spectrum or apparatus licence technical framework. While the ACMA strives to achieve consensus with members, the final decision on the content of, or changes to, a spectrum or apparatus licence technical framework rests with the ACMA. This is particularly relevant in cases where consensus cannot be achieved on an issue or advice from the TLG is not provided within a reasonable time frame.
[bookmark: _Toc56006331][bookmark: _Toc84339336]Discussion on proposed technical framework
[bookmark: _Toc298924672][bookmark: _Toc300909555][bookmark: _Toc348105636]A technical framework consists of three interlocking regulatory elements provided for under the Radiocommunications Act 1992 (the Act):
The conditions specified on the spectrum licence—in particular, the core conditions that define the spectrum space (both frequency and geographical area) and the level of emissions permitted inside and across the frequency boundaries of the licence (section 66 of the Act). 
A determination of unacceptable interference for the purpose of device registration in each band (section 145 of the Act). This defines permissible levels of emissions across geographical licence boundaries and can also define various deployment constraints.
Radiocommunications advisory guidelines (RAG) that provide assistance and advice for coordination with stations in other services when and where required (section 262 of the Act). This includes detailing interference management criteria with incumbent apparatus and other spectrum licences. 
A more comprehensive explanation of spectrum licence technical frameworks is provided in the document Know your obligations – Spectrum licensees.
This section of the paper considers the development of each of these components. This would normally include the standard trading unit and minimum contiguous bandwidth, however, as these will not change, they are not discussed. 
[bookmark: _Toc56006332][bookmark: _Toc84339337]1800 MHz band spectrum licence technical framework
The current 1800 MHz spectrum licence technical framework is optimised for the use of frequency divisions duplex (FDD) technologies. The ACMA believes that the continued optimisation arrangements for FDD is appropriate for future use of this band. 
The relevant 1800 MHz band technical framework instruments are:
Spectrum licence (current licence holders and copies of licences)
Radiocommunications (Unacceptable Levels of Interference — 1800 MHz Band) Determination 2012
Radiocommunications Advisory Guidelines (Managing Interference from Spectrum Licensed Transmitters — 1800 MHz Band) 2012
Radiocommunications Advisory Guidelines (Managing Interference to Spectrum Licensed Receivers – 1800 MHz Band) 2012
Radiocommunications Advisory Guidelines (Additional Device Boundary Criteria – 1800 MHz Lower Band) 2012.
[bookmark: _Toc403740552][bookmark: _Toc404333447][bookmark: _Toc444690625][bookmark: _Toc56006333][bookmark: _Toc84339338]Conditions on the spectrum licence
Each spectrum licence includes both core conditions and statutory conditions specified under relevant sections of the Act. The Act also provides that other specific conditions may be included by the ACMA.
Core conditions — required under section 66, these conditions define the spectrum space within which the licensee is authorised to operate radiocommunications devices under the licence, and the maximum permitted level of radio emissions inside and outside the band. These conditions are included in all spectrum licences.
Statutory conditions — required under sections 67 to 69A, these conditions include information about payment of charges, use by third parties, residency, registration of transmitters and devices exempt from registration. These conditions are included in all spectrum licences.
Other conditions — conditions placed on licences under section 71 generally provide for the efficient management of the spectrum and administration of the Act. These conditions may vary from one band or licence to another.
The core conditions of a spectrum licence form the fundamental building blocks for operation of a spectrum-licensed device, and for managing interference with adjacent frequency bands and geographic areas. Section 66 of the Act states spectrum licences must specify the following core conditions:
the part or parts of the spectrum in which operation of radiocommunications devices is authorised under the licence (frequency range of operation)
the maximum permitted level of radio emission, in parts of the spectrum outside the frequency range specified on the licence, that may be caused by operation of radiocommunications devices under the licence (outside-the-band emission)
the area within which operation of radiocommunications devices is authorised under the licence (geographic area of operation)
the maximum permitted level of radio emission that may be caused by the operation of radiocommunications devices under the licence (outside-the-area emission).
[bookmark: _Toc506899797][bookmark: _Toc56006334][bookmark: _Toc84339339]In-band emission limits
The current in-band emission limits for 1800 MHz band spectrum licences are either:
50 dBm/30 kHz EIRP[footnoteRef:3] in the upper 2.5 MHz of the upper band 
(1877.5 MHz to 1880 MHz) [3:  Equivalent isotropic radiated power.] 

54.5 dBm/30 kHz EIRP.
While traditionally emission limits in technical and regulatory frameworks have been defined in terms of EIRP, there is a general preference to define emission limits for services using AAS in the form of total radiated power (TRP). This is considered to more accurately reflect and limit the risk of interference presented by AAS (refer to section 6.3.2.1 of ECC Report 281).  
Section 6.3.2.1 of ECC Report 281 provides a comparison on the use of TRP vs EIRP metrics to specify AAS emissions. Based on 3GPP studies,[footnoteRef:4] the impact of unwanted emissions on the adjacent mobile systems is best represented and limited by use of TRP. While these studies apply to mobile systems, similar logic is considered to apply for interference to other services.  [4:  3GPP R4-168430, ‘On NRb BS ACLR requirement’, Huawei, 3GPP TSG-RAN WG4 Meeting #80bis, October 2016.] 

Importantly, it is not intended that use of TRP replace the need for spectrum licensees to coordinated with other services, with known locations, using actual EIRP values. This requirement, along with the defined protection criteria for other services will not change.  
The use of TRP also provides a level of flexibility to the technical framework that will help it accommodate future technologies. 
Considering the current EIRP in-band limit of 54.5 dBm/30 kHz, the following in-band limits were proposed and agreed by 1800 MHz band spectrum licensees:
EIRP of 54.5 dBm/30 kHz for GSM-R services 
TRP of 50 dBm/5 MHz for all other services in metropolitan areas
TRP of 53 dBm/5 MHz for all other services in non-metropolitan areas.
[bookmark: _Toc506899798][bookmark: _Toc56006335]Adopting these levels also ensures existing registered devices operating in the 1800 MHz band are not affected by the change. 
[bookmark: _Toc84339340]Unwanted emission limits
Existing unwanted emission limits that apply to 1800 MHz band spectrum licences are reproduced at Appendix B. The term unwanted emission limit encompasses both out-of-band and spurious emission limits. 3GPP standards define different limits for both cases. For the upper 1800 MHz band, out-of-band emissions are those that fall outside the lower and upper frequency limits of the licence and within the 1795–1890 MHz frequency range (i.e., the operating band +/- 10 MHz either side). Spurious emissions are all emissions that fall outside the 1795–1890 MHz frequency range.  
The TLG considered changes to the unwanted emission limits for devices operating in the 1805–1880 MHz band (the upper 1800 MHz band). While this has flow-on effects for the spurious emission limits for devices operating in the 1710–1785 MHz band (the lower 1800 MHz band), no changes were proposed to the out-of-band limits for devices operating in the lower 1800 MHz band.
A summary of points raised by the TLG on this issue are:
Mobile network operators (MNOs), Optus, Telstra, TPG, currently operate LTE services in the 1800 MHz spectrum licences. However, there is a desire to be able to migrate to deploy AAS and migrate to 5G technologies in the future. 
1800 MHz band spectrum licences held by Victorian Rail Track, Sydney Trains, the Department of Planning Transport and Infrastructure, Queensland Rail Limited and the Public Transport Authority of Western Australia (Rail licensees) are used to support railway operations. Services currently deployed are based on GSM-R. 
The current limits were defined to provide a degree of coexistence with services operating inside and adjacent to the 1800 MHz band. 
The unwanted emission limits for LTE and NR non-AAS base station transmitters in the upper 1800 MHz band are more restrictive than Category B (Option 1) limits defined in 3GPP standards. Option 1 limits are preferred by the MNOs.
The unwanted emission limits are too restrictive to allow for the deployment of AAS devices.
All unwanted emission limits are defined as EIRP levels. However, AAS networks are more effectively defined in terms of TRP.
There was general agreement that long term all licensees would employ AAS and there was interest in reviewing the current limits to enable this. However, rail licensees indicated this may not occur for a number of years for them. Consequently, they are interested in ensuring the ongoing viability of their existing GSM-R infrastructure.
Rail licensees reported instances of interference to mobile terminals operating on their GSM-R networks. This appears to be due to base stations operated by other adjacent band spectrum licensees deployed at or near the edge of coverage of a GSM-R base station. Rail licensees expressed concern that a change in unwanted emissions could increase the risk and severity of this interference. 
Taking into account the above issues, the TLG proposed a revision of the current upper 1800 MHz band unwanted emission limits. The aim of the revision was to:
ensure existing devices deployed under the current 1800 MHz band framework can continue operating unaffected by any changes
enable new technologies (e.g., 5G and AAS) to be deployed
avoid unnecessary costs and burdens on licensees to implement strict unwanted emission limits that are only required to enable compatibility in specific situations
align the way unwanted emission limits are defined with international standards except where appropriate to support coexistence with other services.  
[bookmark: _Toc84339341]Proposed in-band emission limits for devices operating in the upper 
1800 MHz band 
The TLG considered 4 options for the out-of-band emission limits:
Adopt the Category B (option 1) limits for non-AAS and AAS devices as defined in TS 138 104, Table 6.6.4.2.2.1 and section 9.7.4.2, respectively.
Adopt the Category B (option 2) limits for non-AAS and AAS devices as defined in TS 138 104, Table 6.6.4.2.2.1-2 and section 9.7.4.2, respectively. 
Adopt the limits in Option 1, but include a requirement (preferably in either in the licence conditions or the s.145 determination) that for any new devices deployed after (date TBD), the unwanted emissions within spectrum held by rail licensees should not exceed defined criteria along a rail corridor. Example criteria that could apply was provided in to ECC Report 229.
No change. Maintain the existing limits.
A graphical representation of the proposed option limits is provided in Figure 2. Note the current unwanted emission limits have been converted from EIRP to TRP by subtracting an assumed antenna gain of 15 dBi.[footnoteRef:5] [5:  Antenna gain assumes 17 dBi maximum antenna gain with 2 dB feeder loss.] 



Options for unwanted emission limits within 1805–1800 MHz
[image: Figure 2: Options for unwanted emission limits within 1805–1800 MHz]
MNOs indicated a preference for Option 1 as it is the least restrictive option and is the most commonly adopted choice in ITU-R Region 3. This would allow them to tap into the associated economies of scale for equipment. However, rail licensees were concerned that Option 1 would result in a significant increase in the unwanted emission limits that could potentially cause interference to their GSM-R services.
Option 2 was the second preference of the rail licensees as the unwanted emissions falling within their licences were lower than Option 1. In this case the non-AAS limits are completely encompassed by the existing limits. This would result in a similar interference environment as currently experienced. 
Option 3 was the preferred option by rail licensees as it would ensure a minimum level of emissions along rail corridors is maintained by new services. MNOs indicated that Option 3 was untenable as it would not allow them to deploy AAS at a large number of existing sites along and near rail corridors. This would have a significant impact on their networks moving forward.
The TLG was unable to reach consensus on which of Options 1 to 3 to implement. Instead, the TLG identified the following compromise solution based on Option 4:
· Non-AAS transmitters: use the existing unwanted emission limits.
· AAS transmitters: convert the existing limits to TRP (assuming an antenna gain of 15 dBi) and then include a 9 dB conversion factor (as is done in 3GPP standards for AAS devices).

This approach will facilitate the deployment of AAS while ensuring all devices operating under the existing limits are not impacted by any changes (as they are all non-AAS). The proposed compromise limits are provided in Table 1 and Table 2 for non-AAS and AAS devices respectively. A graphical representation of the proposed compromise limits is provided in Figure 3. 
Transmitter unwanted emission limits in the 1795–1890 MHz band 
– non-AAS devices. 
	Frequency offset
(foffset) (Note 1)
	Radiated maximum true mean power (dBm EIRP) 
	Measurement bandwidth

	0 MHz ≤ foffset < 200 kHz
	21.5
	30 kHz

	200 kHz ≤ foffset < 1 MHz
	2 – 13.125 x (foffset – 0.2)
	30 kHz

	1 MHz ≤ foffset < 5.8 MHz
	-8.5
	30 kHz

	5.8 MHz ≤ foffset 
	-13
	30 kHz



Transmitter unwanted emission limits in the 1795–1890 MHz band 
– AAS devices. 
	Frequency offset
(foffset) (Note 1)
	Total radiated power (dBm) per cell/sector
	Measurement bandwidth

	0 MHz ≤ foffset < 200 kHz
	-4
	30 kHz

	200 kHz ≤ foffset < 1 MHz
	-4 – 13.125 x (foffset – 0.2)
	30 kHz

	1 MHz ≤ foffset < 5.8 MHz
	0.7
	1 MHz

	5.8 MHz ≤ foffset 
	-3.7
	1 MHz


Note 1: foffset is the frequency offset from the upper or lower frequency limits set out in Part 2 of Licence Schedule 1. The closest -3dB point of the measurement bandwidth to the upper or lower frequency limits is placed at foffset.

Proposed unwanted emission limits within 1795–1890 MHz
[image: Figure 1: Proposed unwanted emission limits within 1795-1890 MHz]
[bookmark: _Toc84339342]Proposed spurious emission limits 
For the upper 1800 MHz band, the spurious domain commences at +/- 10 MHz either side of the operating band (i.e., 1805–1880 MHz band). Current 1800 MHz spectrum licences define spurious emission limits as a radiated mean power (i.e., EIRP) for all devices. The current limits do not align with international standards and do not clearly state where the spurious emission limits apply.
The TLG proposed adopting the transmitter and receiver spurious emissions limits specified in the 3GPP TS 38.104.[footnoteRef:6] 3GPP TS 38.104 defines separate limits for non-AAS and AAS devices. Non-AAS limits are defined as conducted powers (i.e., mean power) per antenna port. AAS limits are defined in terms of TRP which means they apply to the aggregate emissions from all transmitters/receivers that form a device.   [6:  3GPP TS 38.104, available at: https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=3202. ] 

The proposed spurious emission limits for non-AAS and AAS transmitters operating in the upper 1800 MHz band are provided in Table 3 and Table 4 respectively. 
The TLG similarly proposed to align the spurious emission limits for transmitters operating in the lower 1800 MHz band with 3GPP standards, this will also help to more clearly define where the spurious emission limits apply. The current limits are defined in terms of EIRP, within the 1–3.5 GHz frequency range the limit is an EIRP of 
-2 dBm/MHz. This assumes an 18 dBi antenna gain applies in that frequency range. This limit is considered much higher than is necessary for most transmitters operating in the lower 1800 MHz band. This is because devices in the lower 1800 MHz band are typically lower gain mobile handsets and nomadic devices. In addition, the limits within the 9 kHz–1 GHz and 3.5 GHz–12.75 GHz frequency ranges assume a 0 dBi antenna gain to convert the standard 3GPP limits to an EIRP. As mobile handsets and other consumer devices are developed for the international market, it is usually preferable not to have to modify them to meet an Australian specific requirement. Aligning the lower 1800 MHz band spurious emission limits with 3GPP standards would ensure this is not an issue. Due to the low level of emissions, there is expected to be a negligible change to the interference environment in doing this. 
[bookmark: _Hlk81928206][bookmark: _Hlk81928249]3GPP TS 38.101-1 defines the spurious domain for lower 1800 MH band transmitters as commencing +/- (channel bandwidth + 5 MHz) of a device’s assigned channel. The largest contiguous bandwidth held in the 1800 MHz band is 40 MHz. Consequently, it is proposed that for devices operating in the lower 1800 MHz band, the spurious emission limits apply +/- 45 MHz either side of the 1710–1785 MHz band. 
[bookmark: _Hlk81928313]It is considered unlikely that transmitters with AAS will be deployed in the 1800 MHz lower band. This means the same spurious emission limits can be applied for all transmitters. In the event AAS are deployed, it is proposed to define the limits in terms of TRP. The resulting proposed spurious emission limits for transmitters operating in the lower 1800 MHz band are provided in Table 5.
Unwanted emission limits for transmitters operating in the upper 1800 MHz band at frequency outside the 1795–1890 MHz band – non-AAS devices. 
	Frequency 
range (f)
	Mean power (dBm) per transmitter port
	Measurement bandwidth

	9 kHz ≤ f < 150 kHz
	-36
	1 kHz

	150 kHz ≤ f < 30 MHz
	-36
	10 kHz

	30 MHz ≤ f < 1 GHz
	-36
	100 kHz

	1 GHz ≤ f < 12.75 GHz
	-30
	1 MHz



Unwanted emission limits for transmitters operating in the upper 1800 MHz band at frequency outside the 1795–1890 MHz band 
– AAS devices. 
	Frequency 
range (f)
	Total radiated power (dBm) per cell/sector
	Measurement bandwidth

	9 kHz ≤ f < 150 kHz
	-27
	1 kHz

	150 kHz ≤ f < 30 MHz
	-27
	10 kHz

	30 MHz ≤ f < 1 GHz
	-27
	100 kHz

	1 GHz ≤ f < 12.75 GHz
	-21
	1 MHz



Unwanted emission limits for transmitters operating in the lower 
1800 MHz band at frequency outside the 1665-1830 MHz band 
– all devices. 
	Frequency 
range (f)
	Total radiated power (dBm) 
	Measurement bandwidth

	9 kHz ≤ f < 150 kHz
	-36
	1 kHz

	150 kHz ≤ f < 30 MHz
	-36
	10 kHz

	30 MHz ≤ f < 1 GHz
	-36
	100 kHz

	1 GHz ≤ f < 12.75 GHz
	-30
	1 MHz



[bookmark: _Hlk81991090]The proposed spurious emission limits for non-AAS receivers operating in the lower 1800 MHz band are provided in Table 6. However, consistent with 3GPP TS 38.104, for a radiocommunications receiver where the antenna or transceiver array boundary connectors support both a radiocommunications receiver and a radiocommunications transmitter the limits in Table 3 will apply instead.
[bookmark: _Hlk81986109]Due to the integrated nature of an AAS the proposed spurious emission limits for AAS receivers operating in the lower 1800 MHz band are the same as the AAS transmitter spurious emission limits specified in Table 4.   
It is similarly proposed to align the spurious emission limits for receivers operating in the upper 1800 MHz band with 3GPP standards, this will also help to more clearly define where the limits apply. The same logic for changing the spurious emission limits for transmitters operating in the lower band also applies in this case. The resulting proposed spurious emission limits for receivers operating in the upper 1800 MHz band are provided in Table 7.
Unwanted emission limits for receivers operating in the lower 
1800 MHz band at frequency outside the 1795–1890 MHz band 
– non-AAS devices. 
	Frequency 
range (f)
	Mean power (dBm) per receiver port
	Measurement bandwidth

	30 MHz ≤ f < 1 GHz
	-57
	100 kHz

	1 GHz ≤ f < 12.75 GHz
	-47
	1 MHz



Unwanted emission limits for receivers operating in the upper 
1800 MHz band at frequency outside the 1665-1820 MHz band 
– all devices.
	Frequency 
range (f)
	Total radiated power (dBm) 
	Measurement bandwidth

	30 MHz ≤ f < 1 GHz
	-57
	100 kHz

	1 GHz ≤ f < 12.75 GHz
	-47
	1 MHz


[bookmark: _Toc84339343]Devices exempt from registration
The TLG proposed changes to the definition of devices that are exempt from registration. 
Devices exempt from registration, as defined on the current 1800 MHz spectrum licences, fall into two categories:
1. Mobile transmitters operating with an EIRP less than or equal to 39 dBm per occupied bandwidth. 
Fixed transmitters operating with an EIRP less than or equal to 33 dBm per occupied bandwidth. 
To maximise flexibility for licensees to be able to deploy such devices, the TLG proposed to redefine and simplify the definition of devices that are exempt from registration into the following two categories: mobile transmitters associated with rail communications and all other transmitters.
For GSM-R mobile transmitters, it was proposed to maintain the existing limit of an EIRP less than or equal to 39 dBm per occupied bandwidth. This aligns with limits defined for rail cab radios in EIRENE System Requirements Specification Version 15.1. 
Rail licensees indicated the intention to migrate to Future Railway Mobile Communication System (FRMCS) in the future, which is based on 5G technologies. It is expected that FRMCS would be able to operate under the majority of changes being proposed in this review. However, rail licensees indicated a preference to define an exemption from registration limit for FRMCS cab radios of 31 dBm per occupied bandwidth. This would be in line with European Union report, Study On The Architecture Of On-Board Radio Communication Equipment, and information provided in ECC Decision (20)02, ECC Report 318, CEPT Report 74 and ECC Report 314.
For all other transmitters, 3GPP standards define numerous UE power classes that could apply. Power class 3 is the default power class, it defines a maximum power of 23 dBm per transmission bandwidth with a tolerance of +2 dB. However, TLG members suggested that power class 2 (used typically to support fixed deployments) are of increasing interest. 3GPP TS 38.101-1 does not currently define this power class for the 1800 MHz band (band 3), but that may change in the future.
Power class 2 defines a maximum power of 26 dBm per transmission bandwidth with a tolerance of +2 dB. To accommodate such use on a ubiquitous basis requires an in-band TRP limit for unregistered devices of 28 dBm per occupied bandwidth. This limit would cover existing and future UEs and other devices such as repeaters and small cells with higher main-beam gains. 
The proposed new exemption from the registration requirements are as follows:
Exemption from registration requirements
1.	The following kinds of radiocommunications transmitters are exempt from the registration requirement in Statutory Condition 3:
(a)	a transmitter that operates in the 1800 MHz band with a total radiated power of less than or equal to 28 dBm per occupied bandwidth; 	
(b)   a GSM-R mobile transmitter that operates in the 1800 MHz band with an EIRP of less than or equal to 39 dBm per occupied bandwidth; or
(c)   a FRMCS mobile transmitter that operates in the 1800 MHz band with a total radiated power of less than or equal to 31 dBm per occupied bandwidth.




[bookmark: _Toc506899799][bookmark: _Toc56006336][bookmark: _Toc84339344]Other conditions on the licence
It is proposed to maintain all of the ‘other conditions’ (i.e., those other than core and statutory conditions) that are currently contained in 1800 MHz band spectrum licences (refer to the PDF image of current 1800 MHz band spectrum licences available on the RRL for more details). 
[bookmark: _Ref312164882][bookmark: _Ref312338073][bookmark: _Toc328403871][bookmark: _Toc403740553][bookmark: _Toc404333448][bookmark: _Toc444690626][bookmark: _Toc56006337][bookmark: _Toc84339345]Unacceptable levels of interference
Spectrum licensees are required to register a radiocommunications transmitter in the Register of Radiocommunications Licences before they may be operated under their licence. The only exception to this is if there is a condition on licences that exempts certain types of transmitters.
Subsection 145(1) of the Act gives the ACMA the power to refuse to register a radiocommunications transmitter if it is satisfied that the operation of the transmitter could cause an unacceptable level of interference to the operation of other radiocommunications devices. Under subsection 145(4) of the Act, the ACMA can make a determination (referred to as a section 145 determination) that sets out what is considered unacceptable levels of interference for each spectrum-licensed band.
A section 145 determination sets out the circumstances in which devices are deemed to cause unacceptable levels of interference. These circumstances typically include:
if the levels of emissions from a device at the geographical boundary of a licence exceed a defined level
if the operation of the transmitter will cause a breach of a core condition of the licence
if the deployment of the device is outside any deployment constraints defined for the band. 
[bookmark: _Hlk56678836]The current section 145 determination for the 1800 MHz band is the Radiocommunications (Unacceptable Levels of Interference – 1800 MHz Band) Determination 2012. 
Some of the key details of the 1800 MHz band section 145 determination are:
It is optimised for FDD use.
The device boundary criteria (DBC) are based on the following:
A defined level of protection of -115 dBm/30 kHz to a receiver with a gain of 0 dBi at a height of 1.5 m above the ground.
Use of the modified HATA propagation model as specified in ERC Report 68.
A calculation procedure similar to that implemented in other spectrum licence bands.
Based on discussions in the TLG, the following amendments are proposed to parts of the DBC:
Keep the existing LOP of -115 dBm/30 kHz for non-AAS devices and increase the LOP for AAS devices to -107 dBm/30 kHz. Spectrum licensees proposed and are happy to adopt the increase of LOP for AAS devices.
The level of protection (LOP) is the benchmark protection given to receivers from co-channel emissions from transmitters operating in adjacent geographic licence areas. The current LOP is -115 dBm/30 kHz. This was based on compatibility with a UE receiver. The current nominal receive antenna height above ground level is 1.5 m and the current nominal receive antenna gain is Gr = 0 dBi. 
For AAS devices, the possibility that a beam directed to a UE in one spectrum licence area would align with another operator’s UE in a different geographic area is very low. The TLG therefore proposed considering an Antenna Beam Alignment Loss of 8 dB when an AAS is being used by the base station. Therefore, the LOP for AAS devices is suggested to be -107 dBm/30 kHz. 
Increase in the accuracy of the base terrain data by applying 3-sec DEM instead of 9-sec DEM. 
There are advantages in improving the accuracy of the base data. This change aligns with the changes made to the s.145 determination in the other bands, including the 850/900 MHz, 2.3 GHz, 3.4 GHz and 26 GHz bands. No changes to the height averaging are proposed. 
To account for the higher resolution of the DEM, it was also proposed to increase the resolution of calculations from 500 m increments to 100 m increments. 
Increasing the maximum value of ‘m’ (which defines the maximum length of a DBC radial) from 80 to 400 (or equivalently 40 km). This is based on the path loss required, assuming smooth earth diffraction, from a 500 m high transmitter (Tx) to a 1.5 m receiver (Rx) (highest assumed Tx to Rx height difference) to meet the DBC. It also accounts for the change in the resolution of calculations from 500 m to 100 m.  
DBC failures over ocean paths not deemed as unacceptable interference. 
The current DBC procedure has no exclusions when the LOP outside a spectrum licensee’s area is exceeded over ocean paths only. This has resulted in device registration failures where there are no impacts to other licensees. This issue was addressed in TLG processes for the 850/900 MHz, 2.3, 3.4 GHz and 26 GHz bands. The TLG proposed including similar mechanisms for the 1800 MHz band. Specifically, including the following new clause into the s.145(4) determination: 
(9.X)   A level of interference mentioned in paragraph 9(1) is not unacceptable in relation to a part of the device boundary that:
         (a) lies outside the geographic area of the licence; and
         (b) is connected to a radial that:
                (i)  is mentioned in Part 1 of Schedule 2; and
                (ii) does not cross over land outside the geographical area of the  
                     licence that is permanently above the Australian territorial sea 
                     baseline as defined by Geoscience Australia;
                (iii) does not cross into any of the following HCIS: IW3E, IW3I, 
                       IW3M, IW6A, IW6E, KX9, LX7, LX8, LX9.



Removal of clause 9(h) which deems a fixed transmitter that operates in the frequency band 1877.5 MHz – 1880 MHz with a horizontally radiated power greater than 50 dBm per 30 kHz to be causing interference. 
This requirement was originally adopted to mitigate any potential interference concerns and ensure coexistence between DECT and spectrum licensed services. However, studies in the Electronic Communications Committee (ECC) Reports 96 and 146, the European Conference of Postal and Telecommunications Administrations (CEPT) Report 41, ECC Report 297 show that this restriction is not required.
[bookmark: _Ref312338161][bookmark: _Ref312338219][bookmark: _Ref314129073][bookmark: _Toc328403872][bookmark: _Toc403740554][bookmark: _Toc404333449][bookmark: _Toc444690627][bookmark: _Toc56006340][bookmark: _Toc84339346]Radiocommunications advisory guidelines
Further guidance on interference management with other licensed services is provided in Radiocommunications Advisory Guidelines (RAGs) made under section 262 of the Act. RAGs can refer to any aspect of radiocommunications or radio emissions.
Generally, RAGs include provisions to help assess the possible interference between spectrum-licensed devices and services operating under spectrum, apparatus or class licences. Potentially affected services are identified in the RAGs to enable licensees to assess and mitigate the risk of interference between these services.
It is important to note that where a case of interference arises between a spectrum-licensed device and another licensed device, the ACMA will refer to the provisions of the RAGs in resolving the matter. In general, affected licensees also have the ability to negotiate their own arrangements in order to manage interference. Such arrangements will also be taken into account when resolving any interference disputes.  
Currently, there are three section 262 guidelines relevant to the deployment of services under 1800 MHz band spectrum licences:
Radiocommunications Advisory Guidelines (Managing Interference from Spectrum Licensed Transmitters — 1800 MHz Band) 2012
Radiocommunications Advisory Guidelines (Managing Interference to Spectrum Licensed Receivers – 1800 MHz Band) 2012
Radiocommunications Advisory Guidelines (Additional Device Boundary Criteria – 1800 MHz Lower Band) 2012.
[bookmark: _Toc328403749][bookmark: _Toc56006341][bookmark: _Toc328403873][bookmark: _Toc367692837][bookmark: _Toc367693441][bookmark: _Toc367881973][bookmark: _Toc403740555][bookmark: _Toc404333450][bookmark: _Toc444690628][bookmark: _Toc506899804][bookmark: _Toc84339347]Managing interference to spectrum-licensed receivers
The Radiocommunications Advisory Guidelines (Managing Interference to Spectrum Licensed Receivers – 1800 MHz Band) 2012 (RAG Rx) provides guidance on the management of interference to receivers operating under a 1800 MHz band spectrum licence. 
A key part of the management of this type of interference is the specification of a notional receiver performance level and a compatibility requirement. This provides a base for the operators of radiocommunications transmitters to coordinate their services against. While adherence to the notional receiver is optional, the ACMA will have regard to it when settling interference disputes. For this reason, it is recommended that all receivers operating under a spectrum licence have a performance level at least equal to the defined notional receiver.
The TLG did not propose any changes to the RAG Rx.
Additional Device Boundary Criteria – 1800 MHz Lower Band
The Radiocommunications Advisory Guidelines (Additional Device Boundary Criteria – 1800 MHz Lower Band) 2012 (RAG DBC) provides additional criteria for performing the device boundary calculations in lower 1800 MHz band. 
The DBC provided in the section 145 determination for the 1800 MHz band is optimised for high site (base station transmitter) to low site (user equipment receiver) interference scenario. However, in the lower band further consideration needs to be given to high site (fixed point to point transmitter) to high site (base station receiver) interference mechanisms. The DBC used in this case is defined in the RAG DBC.
The current notional receiver used in the RAG DBC is based on the characteristics of a non-AAS base station receiver. While the non-AAS notional receiver has a lower maximum antenna gain than a notional AAS receiver, it also has a higher level of protection (based on changes proposed to the s.145 determination it would be 8 dB higher). Based on this the TLG did not propose changing the notional receiver used in the RAG DBC. The TLG also did not propose changes to the LOP to account for the different interference potential from non-AAS and AAS transmitters. This is because it is considered unlikely that AAS transmitters will be deployed in the lower 1800 MHz band.  
The TLG considered the calculation methodology in the RAG DBC and did not propose any changes.
In summary, the TLG did not propose any changes to the RAG DBC.
[bookmark: _Toc56006342][bookmark: _Toc84339348]Managing interference from spectrum-licensed transmitters
The Radiocommunications Advisory Guidelines (Managing Interference from Spectrum Licensed Transmitters — 1800 MHz Band) 2012 (RAG Tx) provide guidance on the protection of adjacent band apparatus and class-licensed receivers from interference from spectrum-licensed transmitters. The existing guidelines identify the types of apparatus-licensed services potentially affected by transmitters operated under a spectrum licence in the 1800 MHz band. They also explain the protection criteria and coordination arrangements that apply to these services, sometimes by reference to various radiocommunications assignment and licensing instructions (RALIs)[footnoteRef:7] or international standards. [7:  A full list of RALIs currently in force is available on the ACMA website.] 

The TLG did not propose any changes to the RAG Tx. Justification for this is provided on a service-by-service basis below.
Point-to-point fixed services
There are arrangements for point-to-point services to operate in the 1700–1900 MHz band. RALI FX 3 details the relevant protection criteria that applies. 
Existing adjacent channel point-to-point licences will not be affected by the proposed changes. This is because newly registered spectrum-licensed devices are required to protect existing apparatus-licensed point-to-point services to the stated levels –irrespective of the in-band or unwanted emission limits defined. 
All existing point-to-point licence in the 1710–1785 MHz or 1805–1880 MHz frequency ranges (existing co-channel licences) were issued before 13 June 2013. As stated in the RAG Tx, point-to-point licences issued before 13 June 2013 are protected on a first-in-time coordinated basis. This means new devices operated under a spectrum licence must protect them to the levels defined in RALI FX3. Therefore, the proposed changes to the DBC will have no impact on existing co-channel licences. 
The proposed changes to the unwanted emission limits will have no impact on the licensing of new point-to-point links being in adjacent bands for the following reasons:
· the 1710–1785/1805–1880 MHz band is subject to spectrum licensing in metropolitan and regional areas (refer to RALI SM26), RALI FX3 restricts new assignments in those frequencies and areas subject to spectrum licensing. 
· RALI FX3 restricts new assignments in the 1785–1805 MHz and 1880–1900 MHz bands. 
The proposed changes to the s.145 determination are expected to have a negligible impact on the licensing of new co-channel point-to-point links in remote areas. This is due to the low density of point-to-point and spectrum licence service deployments near the boundary between regional spectrum licences and remote areas.
Consequently, it is considered that the existing arrangements in place to manage interference with point-to-point services are suitable and do not need to be modified to account for proposed changes to the 1800 MHz technical framework. 
Meteorological-satellite service (space-to-earth) operating in the band below 1710 MHz and adjacent to the 1800 MHz spectrum licensed band
The meteorological-satellite (Met-Sat) service operates in the band below 1710 MHz and adjacent to the 1800 MHz spectrum licensed band.
No changes are proposed to the unwanted emissions in the 1665–1710 MHz frequency range for transmitters operating in the lower 1800 MHz band. This means there will be no change to the interference environment for meteorological services in that frequency range.  
It is considered that the existing arrangements in place to manage interference with Met-Sat radiocommunications receivers are suitable and do not need to be modified to account for proposed changes to the 1800 MHz technical framework.
Cordless communications devices (i.e., DECT), operating in the 1880 MHz to 1900 MHz frequency range
Cordless communications devices are authorised to operate in the 1880–1900 MHz band by the Radiocommunications (Cordless Communications Devices) Class Licence 2001. This band is adjacent to the 1800 MHz spectrum licensed band. 
European studies in the Electronic Communications Committee (ECC) Reports 96 and 146, and the European Conference of Postal and Telecommunications Administrations (CEPT) Report 41 have been used to inform the protection requirement for DECT services from non-AAS transmitters. ECC Report 297 considers the potential interference from the introduction of an AAS service into adjacent bands. 
Based on results of studies provided in these reports, it is considered that the proposed amendments to the 1800 MHz technical framework will result in a minor change to the existing interference environment experienced by DECT services. Consequently, it is considered that the RAG Tx does not need to be modified to take into account proposed changes to the 1800 MHz technical framework. 
Radio Astronomy Service receivers
RAS conduct passive observations in the frequency bands specified in footnote AUS87 of the Australian Radiofrequency Spectrum Plan 2021. This includes the 1710–1780 MHz band. Operation of RAS under footnote AUS87 is done on an opportunistic basis. 
The RAG Tx requests that 1800 MHz spectrum licensees have regard to RAS operating in bands covered by footnote AUS87. In planning for the operation of fixed transmitters under a spectrum licence in the 1800 MHz band, spectrum licensees are encouraged to follow the notification arrangements specified in RALI MS 31 before operating the transmitters. 
Since RAS operation is limited to a small number of sites, typically located outside of major population centres, and use is on an opportunistic basis, no changes are proposed to the existing interference management criteria.
Public Telecommunications Service
Public Telecommunications Services (PTS) operate in areas that are adjacent to areas subject to spectrum licensing in the 1800 MHz band. PTS is a service that consists of one or more base stations that are operated for the purposes of supplying a public mobile telecommunications service (PMTS).  Mobile stations that communicate with PTS land stations are authorised by the Radiocommunications (Cellular Mobile Telecommunications Devices) Class Licence 2002.
There are two types of PTS licences are available in the 1800 MHz band:
PMTS Class B – which authorises the use of terrestrial systems
PMTS Class C – which authorises the use of systems onboard aircraft.
PTS services employ the same or similar technology used by 1800 MHz spectrum licensees. Co-channel interference between PTS licences and services deployed under an 1800 MHz spectrum licences is managed via the DBC in the s.145 determination.  
Existing services operating under PTS licences in remote areas will not be impacted by the proposed changes to the s.145 determination. While the changes are aimed at enabling services to deploy closer to spectrum licence boundaries in the upper 1800 MHz band, they are expected to have a negligible impact on the licensing of new co-channel PTS. This is due to the low density of point-to-point and spectrum licence service deployments near the boundary between regional spectrum licences and remote areas. Also no changes are being proposed to the RAG DBC which is used to manage co-channel interference for high sighted devices in the lower 1800 MHz band. 
Consequently, it is considered that the RAG Tx does not need to be modified to take into account proposed changes to the 1800 MHz technical framework. 

Class licensed services
The Radiocommunications (Low Interference Potential Devices) Class Licence 2015 (the LIPD) defines arrangements for a range of different types of transmitters in the 1710–1880 MHz band. This includes wireless microphones in the 1785–1800 MHz frequency range and ground penetrating radars in the 30–12400 MHz frequency range.
Transmitters operated under an 1800 MHz spectrum licence in accordance with the conditions of the licence, are taken not to cause unacceptable interference to devices operating in accordance with the LIPD. In addition, devices operated under the LIPD operate on a ‘no interference and no protection’ basis. Consequently, it is considered that the RAG Tx does not need to be modified to take into account proposed changes to the 1800 MHz technical framework.



[bookmark: _Toc348105641][bookmark: _Toc56006343][bookmark: _Toc84339349]Appendix A – Current use of the 1800 MHz and adjacent bands
Figure 1 provides the current arrangements in the 1800 MHz band (shown by the shaded area) and adjacent bands. Table 1 provides information on the number of existing apparatus-licensed services in the 1800 MHz band and its adjacent bands.
1. [bookmark: _Ref479582565]1800 MHz band arrangements
[image: Figure 1: 1800 MHz band arrangements]
[bookmark: _Ref459817782][bookmark: _Ref458581852]Table 1: Breakdown of apparatus licences in the 1800 MHz band 
(RRL extract, August 2021)
	Licence type
	No. of licences
	No. of licensees

	Earth receive (1700–1710 MHz)
	20
	4

	Aeronautical (1785–1805 MHz)
	3
	1

	PTS (1710–1785 MHz, 1805–1880 MHz)
	143
	35

	1.8 GHz point to point
	160
	6


[bookmark: _Toc56006344][bookmark: _Toc84339350]Appendix B – Current 1800 MHz band unwanted emission limits
[bookmark: _Toc507878621][bookmark: _Toc56006345][bookmark: _Toc84339351]Frequency band and geographic areas

1. This licence authorises the operation of radiocommunications devices in the frequency bands and within the geographic areas set out in Part 2 of Licence Schedule 1. 
[bookmark: _Toc507878622][bookmark: _Toc56006346][bookmark: _Toc84339352]Emission limits outside the frequency band

2. Core conditions 3 to 11 apply in relation to those frequencies that are outside the frequency bands set out in Part 2 of Licence Schedule 1.

3. Where a written agreement specifying the maximum permitted level of radio emission for frequencies described in core condition 2 exists between:

(a) the licensee; and
(b) all the affected licensees of frequency-adjacent spectrum licences and area-adjacent spectrum licences;

the licensee must comply with that specified maximum permitted level of radio emission.

4. Where there is no written agreement for the purposes of core condition 3 in force, the licensee must comply with core conditions 5 to 11.

[bookmark: _Toc507878623][bookmark: _Toc56006347][bookmark: _Toc84339353]Non-spurious emission limits

5. (1) Subject to sub-condition (2), the licensee must ensure that radiocommunications transmitters operated under this licence do not exceed the non-spurious emission limits in core conditions 6 and 7.
(2)  For any frequency where an emission limit described in Core Condition 8 is less than an emission limit described in Core Conditions 6 or 7, the emission limit in Core Condition 8 applies instead of the emission limits in core condition 6 or 7.
6. The non-spurious emission limits in Table 3 apply:

(a) at frequencies outside the 1710-1785 MHz and 1805-1880 MHz frequency bands ; and 
          (b) offset from 1785 MHz, 1805 MHz and 1880 MHz;

where:
foffset is the frequency offset from the 1785 MHz, 1805 MHz and 1880 MHz band edges. The -3dB point of the specified bandwidth closest to the band edge being frequency offset from, is placed at foffset.
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	[bookmark: _Hlk56001084]Frequency offset range
(foffset)
	Radiated maximum true mean power (dBm EIRP)
	Specified Bandwidth

	0 Hz < foffset < 200 kHz
	2
	30 kHz

	200 kHz < foffset < 900 kHz
	2 - 15 x (f offset (MHz) - 0.2)
	30 kHz

	900 kHz < foffset < 5.6 MHz
	-8.5
	30 kHz

	foffset > 5.6 MHz
	-18.5
	30 kHz



7. The non-spurious emission limits in Table 4a and 4b apply:

(a) at frequencies outside the 1710-1785 MHz frequency band; and 
(b)  offset from 1710 MHz;

where:
foffset is the frequency offset from the 1710 MHz band edge. The -3dB point of the specified bandwidth closest to the band edge being frequency offset from, is placed at foffset.

[bookmark: _Toc507878625][bookmark: _Toc55989600][bookmark: _Toc56006349][bookmark: _Toc56507469][bookmark: _Toc57808782][bookmark: _Toc57809606]Licence Table 4a: Radiated maximum true mean power non-spurious emission limits
	[bookmark: _Hlk50549548]Frequency offset range
(foffset)
	Radiated maximum true mean power
(dBm EIRP) 
	Specified Bandwidth

	0 kHz < foffset < 500 kHz
	-8.5
	30 kHz

	foffset  > 500 kHz
	-8.5
	30 kHz



Licence Table 4b: Radiated peak power non-spurious emission limits
	Frequency offset range
(foffset)
	Radiated peak power
(dBm EIRP) 
	Specified Bandwidth

	0 kHz < foffset < 300 kHz
	10
	300 kHz



8. The non-spurious emission limits in Table 5 apply:

(a) at frequencies outside the upper or lower frequency limits set out in Part 2 of Licence
(b) offset from the upper or lower frequency limits set out in Part 2 of Licence Schedule 1;
where:
foffset is the frequency offset from the upper or lower frequency limits set out in Part 2 of Licence Schedule 1. The -3dB point of the specified bandwidth closest to the band edge being frequency offset from, is placed at foffset.
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Licence Table 5: Radiated maximum true mean power non-spurious emission limits
	Frequency offset range
(foffset)
	Radiated maximum true mean power
(dBm EIRP)
	Specified Bandwidth

	0 kHz < foffset < 200 kHz
	21.5
	30 kHz

	200 kHz < foffset < 1 MHz
	2 - 13.125 x (f offset (MHz) - 0.2)
	30 kHz

	1 MHz < foffset < 5.8 MHz
	-8.5
	30 kHz

	foffset  > 5.8 MHz
	-13
	30 kHz



Spurious Emission Limits

9. The licensee must ensure that radiocommunications devices operated under this licence do not exceed the spurious emission limits in core conditions 10 and 11.

10. For radiocommunications transmitters operated under this licence, the spurious emission limits in Table 6 apply at frequencies outside the 1710-1785 MHz and 1805-1880 MHz frequency bands, measured over the specified bandwidth for the relevant frequency range.

[bookmark: _Toc507878626][bookmark: _Toc55989603][bookmark: _Toc56006352][bookmark: _Toc56507472][bookmark: _Toc57808785][bookmark: _Toc57809609]Licence Table 6: Radiocommunications transmitter spurious emission limits
	[bookmark: _Hlk50551018]Frequency range
(f)
	Radiated mean power 
(dBm EIRP)
	Specified
Bandwidth

	9 kHz < f < 150 kHz
	-36
	1 kHz

	150 kHz < f < 30 MHz
	-36
	10 kHz

	30 MHz < f < 1 GHz
	-36
	100 kHz

	1 GHz < f < 3.5 GHz
	-2
	1 MHz

	3.5 GHz < f < 12.75 GHz
	-30
	1 MHz



11. For radiocommunications receivers operated under this licence, the spurious
emission limits in Table 7 apply at frequencies outside the 1710-1785 MHz and 1805-1880 MHz frequency bands, measured over the specified bandwidth for the relevant frequency range.

[bookmark: _Toc507878627][bookmark: _Toc55989604][bookmark: _Toc56006353][bookmark: _Toc56507473][bookmark: _Toc57808786][bookmark: _Toc57809610]Licence Table 8: Radiocommunications receiver spurious emission limits
	Frequency range
(f)
	Radiated mean power
(dBm)
	Specified
Bandwidth

	30 MHz < f < 1 GHz
	-57
	100 kHz

	1 GHz < f < 3.5 GHz
	-19
	1 MHz

	3.5 GHz < f < 12.75 GHz
	-47
	1 MHz
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