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	SUMMARY

	As an update to the FSMP-WG/15 IP/10, 2022-08-26, this paper provides a summary of the application received from Ligado Networks (Canada) Inc to deploy an Ancillary Terrestrial Component (ATC) in the L-Band,  comments received from aviation stakeholders in Canada, and finally  Innovation, Science and Economic Development Canada (ISED)’s decision.
Ligado Canada‘s ATC mobile services  application was to be operated within 30 MHz of its L-band licensed Mobile Satellite Services (MSS) spectrum in the L-band (1526-1536 MHz in the MSS downlink, and 1627.5-1637.5 MHz and 1646.5-1656.5 MHz in the MSS uplink). 






1. INTRODUCTION
1.1 On August 19th, 2023,  ISED issued a notice seeking comments regarding Ligado Canada’s application for authority to deploy, operate, and provide Ancillary Terrestrial Component (ATC) mobile services within 30 MHz of its L-band licensed Mobile Satellite Services (MSS) spectrum in the 1526-1536 MHz in the MSS downlink, and 1627.5-1637.5 MHz and 1646.5-1656.5 MHz in the MSS uplink.  
1.2 In a similar proceeding in the United States, the aviation industry expressed strong concerns with Ligado’s change to the usage of its spectrum from satellite to also providing terrestrial due to concerns with interference to GPS and satellite safety systems.  
1.3 Ligado Canada asked ISED to permit even higher power levels for its ATC system in Canada, than those asked for in the United States, which might cause similar or greater concerns by aviation.    

2. DISCUSSION
2.1. In its application, Ligado Canada requested that ISED adopt similar operational requirements and technical rules, as identified by the U.S. Federal Communications Commission (FCC) in its 2020 Order and Authorization, FCC 20-48, Ligado Amendment to License Modification Applications (the 2020 FCC Order and Authorization). The operational requirements would allow Ligado Canada to provide ancillary terrestrial mobile services over specific portions of its licensed MSS spectrum. 
2.2    	Ligado requested to deploy ATC base stations with 28.9 dBW in the frequency band 1526-1536  MHz.; and 
2.3   	In accordance with the provisions of RSS-170, issue3, July 2015, Ligado requested to operate ATC mobile equipment with an out-of-band (“OOBE”) limited at -58 dBW/4 kHz at 1 MHz below the edge of the equipment channel bandwidth, i.e. 1626.5 MHz.
[image: ]
( Green & non-crossed portions concern only the new MSS/ATC)
Fig. 1 Ligado Canada/MSS Spectrum

2.4 		Under the current 2014 version of RP-023, issue 2, ATC systems are required to be offered as an integral part of the MSS within the assigned spectrum of the MSS network. ATC systems are also limited to operations within their satellite coverage and service areas in Canada. 

2.5	RP-023 also stipulates that ATC operations are to be subordinate to the MSS, and the ATC  operator is required to offer only dual-mode terminals that are capable of communicating with both the mobile satellite network and the ATC network.  As such, ISED states in its Notice that Ligado Canada will be required to maintain its MSS in Canada.

2.6     However, this RP-023 policy could not address the Ligado’s request in his totality. Therefore, ISED lunched  a public consultation on Ligado Canada’s request. Specifically, ISED requested comments on the following topics:  
2.7	Ligado Canada’s request to be exempted from the dual-mode requirement; 
2.8	Ligado Canada’s request to apply  for its base station EIRP limit of 28.9 dBW in the 1526-1536 MHz band.  In the U.S., base station EIRP is limited to 9.8 dBW in the 1526-1536 MHz band in order to protect the adjacent band certified helicopter terrain awareness warning system (HTAWS).  While HTAWS is not mandatory in Canada, Transport Canada is considering making it a mandatory requirement on helicopters due to several recent accidents and incidents.  
2.9 Ligado Canada‘s request to allow that its ATC user terminals transmitting in the 1627.5-1637.5 MHz and 1646.5-1656.5 MHz bands  follow the OOBE limits contained in the current version of RSS-170, namely at a level no more than -58 dBW/4 kHz at 1 MHz beyond the edge of the equipment channel bandwidth. 

2.10	The existing OOBE limits for the L-band in RSS-170 were established in 2011. In 2020, U.S. OOBE limits were tightened in order to account for concerns from incumbents in the adjacent band; as provided in the 2020 FCC Order and Authorization, the current OOBE limits for Ligado Networks ATC operations in the U.S. vary over a range of frequencies and are more stringent than the current OOBE limits in RSS-170. ISED states it would be reasonable to expect similar concerns in Canada with the introduction of ATC in the L-band, given similar global navigation satellite system (GNSS) use in both countries. 

2.11 ISED states in its comments that there are ongoing concerns regarding potential interference to adjacent band RNSS operations; and as a result, Ligado Networks’ authorization in the United States is subject to a number of conditions (FCC 20-48, paragraphs 131-155), which are not addressed in Ligado Canada’s ATC application to ISED. In particular, in the U.S., Ligado Networks is required to support and coordinate with affected federal RNSS users, and to retrofit affected equipment consistent with their needs. There are also requirements for maintaining a base station database, testing and monitoring of transmit power levels, and reporting (such as ATC operation and interference complaints). 

2.12	Also, ISED also states that in Canada, the receivers used by Canadian GPS users are similar to, if not the same as, those used by their U.S. counterparts. As such, conditions to support and coordinate with affected federal GPS users imposed by the FCC to Ligado Networks may be relevant to Canadian government GPS users. Conditions such as those for maintaining a base station database, testing and monitoring of transmit power levels, and reporting could also be necessary for spectrum management and interference mitigation purposes in Canada. 

2.13	In the U.S. Ligado Networks is also required to ensure the availability of its MSS and commercially competitive 5G satellite/terrestrial services and devices. Ligado Networks must dedicate at least 6 MHz of its MSS L-band spectrum exclusively to satellite services across the U.S., and ensure both integrated MSS/ATC devices and satellite-only devices, as well as its satellite(s), are capable of operating across its L-band MSS spectrum. Finally, Ligado Networks is also required to make available dual-mode MSS/ATC capable L-band IoT devices by September 30, 2024. 
 
2.14	For reference: in the United States, studies on this subject have been conducted on this topic by the Federal Aviation Administration and Department of Transportation with links provided:  https://www.gps.gov/news/2012/02/lightsquared/FAA-report.pdf; and in 2018 - Global Positioning System (GPS) Adjacent Band Compatibility Assessment | US Department of Transportation.  In addition, the aviation industry submitted comments to the Federal Communications Commission:  https://www.fcc.gov/ecfs/search/search-filings/filing/10523055130376.  
3.0      Comments received from aviation stakeholders
3.1.   ISED has received 38 comments, the majority from aviation stakeholders (the group). Aviation Stakeholders express concerns over deploymen of Ligado’s Ancillary Terrestrial Component, in the L-Band, regarding to aviation safety in Canada. This paper summarizes below the responses to the (05) ISED’s questions:
              Q1: ISED has requested general comments on the Ligado Canada ATC application.
3.2       Considering the technical review that has been conducted by the U.S. National Academies of Sciences Engineering and Medicine (NASEM): “Analysis of Potential Interference Issues Related to FCC Order 20-48 (September 9, 2022)”, the group proposes that ISED should take into more consideration the protection of GPS application. In addition: 

3.3  	The group also notes that in the US, to protect the users of GPS applications , a number of  federal US departments have opposed the FCC’s decision  of deploying a nationwide low-power terrestrial network in the bands 1526-1536 MHz, 1627.5-1637.5 MHz and 1646.5-1656.5 MHz decided by the FCC.

3.4	Finally it was noted that the decision to deploy an ATC, in the L-band, should also consider the possible impact on existing GPS applications in different ways:
· the type of the technology that it will use
· the nature of the services which could be offered (e.g. Internet of things, Mobile, etc..)
· the density of base stations which are planned to be deployed (e.g. it could be relevant
· the aggregated effect of the deployed ground stations.

            Q2: ISED has requested comments on the request to waive the dual-mode requirement.  
3.5    	If the dual mode requirement is abandoned and only the terrestrial system will be deployed, the group notes that in some cases, such as in urban areas, Ligado would be required to produce adequate coverage, which could result in a significant increase in the potential for harmful interference with aviation GPS systems.
3.6	It should be noted also, that in the United States by September 30, 2024, Ligado Networks will make available L-band MSS/ATC dual-mode IoT terminals and ensure that MSS/ATC and MSS terminals can be used across the entire MSS spectrum by L-band assigned to the Ligado license.
[bookmark: _Hlk142588078]Q3: ISED has requested comments on the request for a base station EIRP limit of 28.9 dBW in the 1526-1536 MHz band.
3.7	For Canada, Ligado is asking for an EIRP limit of 28.9 dBW for ATC base stations, it should be noted that in the USA, even for a lower usage decision like 9.8 dBW, granted by the FCC, has been contested  by DoD and NTIA.
3.8	Ligado also mentions that the FCC's decision to use a 9.8 dBW EIRP base station is only necessary to protect aircraft equipped with Helicopter Terrain Warning and Warning Systems (HTAWS) and that there is no risk in Canada and consequently no need to lower the EIRP base stations. However, in Canada,  because of certain accidents involving rotary wing aircraft for lack of being equipped with the HTWAS in certain missions, it is planned to install the HTAWS on the CH-148 Cyclone helicopters.

3.9	In Canada, high precision receivers are used to efficiently operate the aeronautical ground system and also to maintain a national security mandate led by the Department of National Defence. it should be noted that the ATC base station EIRP limit of 9.8 dBW is already a concern, as shown by the NASEM analysis. Therefore, an EIRP limit of 28.9 dBW is more than concerning.

3.10	In the United States, a new generation of GNSS receivers is deployed based on a power limit of 28.9 dBW, however, if Canada grants 9.8 dBW as the ATC base station power limit, this will result in additional costs for Canadian GPS receivers users.

3.11	It was also mentioned that the FCC analysis led on Ligado ATC in the USA (at  9.8 dBW) is incomplete, since the analysis was made  only on signals effects of one discrete base station and did not include their effect on velocity and integrity components that are critical to the operation of precision navigation applications such as RNP, LPV, and precision approach GLS. 
Q4: ISED has requested comments on the request to operate Ligado Canada’s ATC user equipment in accordance with the RSS-170 OOBE limits for 1627.5-1637.5 MHz and 1646.5-1656.5 MHz bands in lieu of the more stringent OOBE limits contained in the 2020 FCC Order and Authorization.
3.12	A comparaison between the FCC 2020 FCC Order and Authorization/ USA and the RSS-170 in regards to OOBE limits from ATC user equipment  operating in the 1627.5-1637.5 MHz and 1646.5-1656.5 MHz bands

	/////////////////////////////////////
	RSS-170
	FCC Order and Authorization.

	[bookmark: _Hlk142586457]OOBE limits for 1627.5-1637.5 MHz and 1646.5-1656.5 MHz bands
	
-58 dBW per 4 kHz 

	
-67 dBW per 4 kHz  


	Applied at
	1626.5 MHz
(1 MHz beyond the low edge of their uplink band )
	1627.5 MHz
( 9 dB lower power and within their band )

	Conclusion 
	
	OOBE: less impact on GPS band



3.13	In regards to the OOBE limits, in absence of study led on GPS receiver with an OOBE limits at -58 dBW per 4 kHz at the edge of 1626.5 MHz (RSS-170),  it was recommended to align the Canadian requirements with those set out in the FCC Order and Authorization. 
3.14	It has been noted that older GPS receivers, purchased before 2012, may show high vulnerability to interference, especially in high operating density traffic channels.
Question 5 - ISED has requested comments on any other considerations, including those mentioned above.
3.15	The GNSS receivers that were tested showed a disparity in their ability to reject interfering signals, therefore, careful analysis is recommended before establishing any regulations regarding to GNSS applications, in addition:
3.16	If ISED were to allow Ligado to establish its ATC network, ISED should require at least 6 months notice to GNSS stakeholders.

3.17	Ligado Networks is required to coordinate with affected federal RNSS users in the U.S and upgrade affected equipment according to their needs. It is recommended that the same would be done in Canada.

3.18	Similarly as in the U.S, it is also recommended in Canada to maintain an up-to-date database of ATC base stations, including interference complaints.

4.0    ISED’s Decision
4.1    	ISED will not authorize Ligado Canada to operate ATC in the bands 1526-1536 MHz, 1627.5-1637.5 MHz and 1646.5-1656.5 MHz. ISED invites Ligado Canada to approach probable affected parties to cooperate in investigating and resolving their differencies.
4.2     	The ISED decision is mainly motivated by:
· the protection of rotary-wing aircraft. Indeed, the use of the HTAWS may be required by Transport Canada, therefore, operating an EIRP at  maximum of 28.9 dBW is not accepted.
· concerns raised by aviation stakeholders the existing OOBE limits in RSS-170, Issue 4, that are much less stringent than those set out in the FCC’s 2020 Order and Authorization.
· Concerns with respect to interference to adjacent band services and the criticality of some of these services to Canadians, which will require further studies involving Ligado Canada and concerned parties.
4.3   	ISED welcomes the recommendation to conduct tests to assess the interference impact of MSS/ATC  network on the various GNSS receivers used in Canada.

 5.0	CONCLUSION
· Ligado Canada's L-Band ATC application highlighted the interference risks on GNSS receivers. 
· Ligado Canada's L-band ATC application has highlighted the potential for interference on GNSS receivers. 
· High precision receivers remain the most vulnerable receivers, focus should be placed on this class of receivers before issuing authorization for an MSS/ATC deployment.
— END —
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