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Introduction
RAN#99 approved a New Work Item for the specification of a new 3GPP LTE band addressing the MSS Extended L-band, with frequency range of 1518-1525 MHz DL and 1668-1675 Mhz UL, focusing on IoT NTN support (Cat M1 and Cat NB1, NB2) [1].
The initial focus of this New WID was Region 1 [1], with the intent of simplifying the work, however the MSS Extended L-band generally has worldwide applicability, with some limited exceptions or specific considerations.
However, as part of discussion on band system parameters during RAN4#106-bis-e, one company suggested that, according to their interpretation of ECC Report 263, this new NTN band’s DL frequency range might need to be further discussed and that a guard band of up to 3 MHz towards the 1518 MHz edge might need to be introduced [2].
In this document, we wish to present some further clarifications to the regulatory background, including but not limited to ECC Report 263, in order to clarify that the NTN band’s DL frequency range should be kept to 1518-1525 MHz, as already identified in the WID.
Discussion
The frequency range of 1518-1525 MHz (space-to-Earth) and 1668-1675 MHz (Earth-to-space) has historically been used for Mobile Satellite Service (MSS) communications, to which it is assigned on a Primary basis, including and predominantly for the provision of Maritime and Aeronautical mission-critical safety and emergency services, including near airports and seaports.  This use of the band is expected to continue and grow, even as satellite services start adopting more and more 3GPP NTN specifications.
Observation 1: The MSS Extended L-band, 1518-1525 MHz (space-to-Earth) and 1668-1675 MHz (Earth-to-space), has long been used for Maritime and Aeronautical mission-critical safety and emergency services.  This use of the band is expected to continue and grow, and progressively adopt more and more 3GPP NTN specifications.
As outcome of WRC-15, ITU-R instructed administrations to provide guidance on the implementation of frequency arrangements for new perspective IMT deployments in the frequency band 1427-1518 MHz, in order to protect existing MSS deployments in the 1518-1525 MHz range [4].
This is reflected in WRC RESOLUTION 223 (REV.WRC-15 and REV.WRC-19) [5] [6]:
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And in Recommendation M.1036-6 [7]:
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Observation 2: ITU-R Recommendations and WRC Resolutions encourage administrations to consider additional frequency separation below 1518 MHz, with a total separation of different values up to 6 MHz, to protect existing MSS services starting from the 1518 MHz boundary.
ECC Report 263 notes that the IMT block ends at 1517 MHz, which already implies at least 1 MHz of guard band:
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This is further reinforced in ECC Report 299, which nonetheless also confirms the identification of additional blocking requirements for MSS receivers:
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To definitively reinforce this notion, ECC Decision (17)06 explicitly specifies a 1 MHz guard band in the band plan for IMT deployment adjacent to MSS operating at 1518 MHz, and specifies restricted base station transmit power in the 1512-1517 MHz channel(s):
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With corresponding out-of-block EIRP limits above 1518 MHz:
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Observation 3: ECC Reports 263, 299 and ECC Decision (17)06 note that the IMT block ends at 1517 MHz and stipulate a baseline guard band with MSS of 1 MHz in the 1517-1518 MHz range.
Furthermore, in every considered simulation assumption, ECC Report 263 always considers IMT base station transmission below 1518 MHz at 1, 3 and 6 MHz frequency separation away from 1518 MHz boundary, while MSS is assumed to be starting at 1518 MHz, in line with ITU-R and WRC recommendations.
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Observation 4: ECC Report 263 studies always assume IMT base stations operating at frequency offsets of 1, 3 and 6 MHz below 1518 MHz with the MSS MES operation starting from 1518 MHz, with a first 200 kHz channel at 1518.1 MHz, thereby no recommendation is made to introduce any guard band within the MSS band.
In further addition, ECC Report 299 recommends additional PFD limits on base stations operating in the frequency band ending at 1517 MHz to provide additional protections to MSS terminals operating in airports and seaports [9].
Observation 5:	ECC Report 299 recommends even further PFD limits on base stations operating in the frequency band ending at 1517 MHz to provide additional protections to MSS terminals operating in airports and seaports.
We can therefore conclude that no regulatory background exists, certainly not within the ECC regulatory framework, to warrant the introduction of any guard band within, or reduction of the frequency range of, the NTN Extended L-band DL.
Observation 6:	From previous observations, we can conclude that the introduction of any guard band in the new NTN Extended L-band is not aligned with regulation, and moreover not warranted.
We therefore propose that the following frequency range is agreed for NTN Extended L-band:
Proposal 1:	Agree specification of NTN Extended L-band DL frequency range from 1518-1525 MHz, in line with ITU-R, WRC and country regulations, as per table below.
Table 2.1-1: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	253
	1668 MHz
	–
	1675 MHz
	1518 MHz
	–
	1525 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256



We can also further conclude that coexistence with band 74/n74 is not applicable at least for Region 1, and that any coexistence should assume TN deployment ending no further than 1517 MHz. 
Proposal 2:	For coexistence purposes, and at least for Region 1, consider the assumption of Terrestrial deployments ending not further than 1517 MHz.
During the initial NTN Work Item, RAN4 conducted co-existence analysis studies between TN and NTN [11], the conclusions of which were deemed generally applicable to the specification of IoT NTN bands, including a general assumption of a geographical separation of 1500m of the NTN UE from the nearest terrestrial base station in immediately adjacent band [11].  Although not a requirement, these assumptions can be considered as a baseline working assumption when considering System Parameters and UE RF requirements.
Proposal 3: Although not a requirement, assumptions from TR 38.863 can be reused as a baseline working assumption when considering System Parameters and UE RF requirements. This could include assuming at least a 1500m separation distance of an NTN UE from nearest TN base station operating near the adjacent band.
ECC Report 263 stipulates a number of possible measures to improve coexistence between IMT and MSS systems:
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Two of the methods proposed are that of a location-based frequency allocation for MSS operation and/or that of the implementation of interference measurement and avoidance mechanisms.  Both of these techniques are already available to satellite operators with existing satellite systems, and the tools to implement them in NTN are readily available in the existing 3GPP NTN spec, especially given that DL frequency allocation is under control of the network, and that UE are already capable of measuring and reporting to the network of any interference.

Proposal 4: Location-based frequency assignment mechanisms can be used by the network to assign DL frequencies to NTN UE appropriately in order to minimize interference.  Additionally or alternatively,  interference measurement and mitigation techniques can be used by the network and UE to detect and mitigate interference. These methods can be left to operator’s deployment and do not require additional specification.
It could however be beneficial to be able to specify additional network signaling by the network to the UE in certain cells, where additional requirements may apply.
Proposal 5: Specify additional optional NS values to allow NTN operators to specify additional blocking requirements if, when and where needed, on a per-deployment basis.  Different NS values can be later on specified on a country by country basis to address regional or country-specific requirements.
Finally, in line with the band definition and general band parameters discussed during RAN4#106-bis-e below [3], we consider that a -150 MHz TX-RX separation should be adopted as default.
Table 2.1-1: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	[253]
	1668 MHz
	–
	1675 MHz
	1518 MHz
	–
	1525 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256



Proposal 7:	Agree on default TX-RX separation of -150 MHz

Conclusion
In this paper we discuss the regulatory background applicable to the Extended L-band definition and we conclude the following:
Observation 1: The MSS Extended L-band, 1518-1525 MHz (space-to-Earth) and 1668-1675 MHz (Earth-to-space), has long been used for Maritime and Aeronautical mission-critical safety and emergency services.  This use of the band is expected to continue and grow, and progressively adopt more and more 3GPP NTN specifications.

Observation 2: ITU-R Recommendations and WRC Resolutions encourage administrations to consider additional frequency separation below 1518 MHz, with a total separation of different values up to 6 MHz, to protect existing MSS services starting from the 1518 MHz boundary.

Observation 3: ECC Reports 263, 299 and ECC Decision (17)06 note that the IMT block ends at 1517 MHz and stipulate a baseline guard band with MSS of 1 MHz in the 1517-1518 MHz range.

Observation 4: ECC Report 263 studies always assume IMT base stations operating at frequency offsets of 1, 3 and 6 MHz below 1518 MHz with the MSS MES operation starting from 1518 MHz, with a first 200 kHz channel at 1518.1 MHz, thereby no recommendation is made to introduce any guard band within the MSS band.

Observation 5: ECC Report 299 recommends even further PFD limits on base stations operating in the frequency band ending at 1517 MHz to provide additional protections to MSS terminals operating in airports and seaports.

Observation 6: From previous observations, we can conclude that the introduction of any guard band in the new NTN Extended L-band is not aligned with regulation, and moreover not warranted.


Proposal 1: Agree specification of NTN Extended L-band DL frequency range from 1518-1525 MHz, in line with ITU-R, WRC and country regulations, as per table below.
                              Table 2.1-1: E-UTRA operating bands for satellite access
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	253
	1668 MHz
	–
	1675 MHz
	1518 MHz
	–
	1525 MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from 256





Proposal 2: For coexistence purposes, and at least for Region 1, consider the assumption of Terrestrial deployments ending not further than 1517 MHz.

Proposal 3: Although not a requirement, assumptions from TR 38.863 can be reused as a baseline working assumption when considering System Parameters and UE RF requirements.  This could include assuming at least a 1500m separation distance of an NTN UE from nearest TN base station operating near the adjacent band.

Proposal 4: Location-based frequency assignment mechanisms can be used by the network to assign DL frequencies to NTN UE appropriately in order to minimize interference.  Additionally or alternatively,  interference measurement and mitigation techniques can be used by the network and UE to detect and mitigate interference. These methods can be left to operator’s deployment and do not require additional specification.

Proposal 5: Specify additional optional NS values to allow NTN operators to specify additional blocking requirements if, when and where needed, on a per-deployment basis.  Different NS values can be later on specified on a country by country basis to address regional or country-specific requirements.

Proposal 6: [bookmark: _Hlk135083790]Agree on Default TX-RX separation of -150 MHz 
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invites the ITU Radiocommunication Sector

1 to conduct compatibility studies in order to provide technical measures to ensure
coexistence between the MSS in the frequency band 1 518-1 525 MHz and IMT in the frequency
band 1 492-1 518 MHz, including guidance on the implementation of frequency arrangements for
IMT deployment in the frequency band 1 427-1 518 MHz, taking into account the results of these
studies;
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Based on the current results of these ongoing studies, one of a number of possible measures to facilitate
adjacent band compatibility, is for administrations to consider additional frequency separation below
1518 MHz at the upper part of G1, G2, or G3 (e.g. a total separation of different values up to 6 MHz).
Moreover, when implementing these frequency arrangements, administrations are also encouraged to take into
account the results of the compatibility studies, e.g. in order to address IMT-MSS coexistence in certain areas
(around seaports and airports, etc.).
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Itis noted that the IMT block ends at 1517 MHz.
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To minimise any potential blocking of next generation MES receivers, CEPT concluded in ECC Report 263
that the minimum in-band blocking characteristic for land mobile earth station receivers from a 5 MHz
broadband signal interferer (LTE) operating below 1518 MHz shall be =30 dBm above 1520 MHz, noting that
the IMT block ends at 1517 MHz. The same blocking requirement as used for land mobile is assumed for
next generation maritime and aeronautical MESs. This Report also addresses proportionate solutions for
currently operating maritime and aeronautical MESs, that do not meet this blocking requirement.
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Table 2: Harmonised frequency arrangement for 1492-1518 MHz

1492-1497 | 1497-1502 | 1502-1507 | 1507-1512 | 1512-1517 | 1517-1518

Downlink (base station transmit) Guard band

25 MHz (5 blocks of 5 MHz) 1 MHz
~Resticied power- 566 ANNEX2
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Table 4: Maximum in-block e.i.

p. for BS operating in 1512-1517 MHz per cell'*

MFCN block Maximum in band e.irp. | Measurement bandwidth

1512-1517 MHz 58 dBm 5MHz
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Table 7: Base station out-of-block e.i.r.p. limits per celF above 1518 MHz
for base stations operating in 1492-1517 MHz

Frequency range of Measurement

lock e Bandwidth

Between 1518 and 1520 MHz -0.8dBm 1MHz

Between 1520 and 1559 MHz -30 dBm 1MHz
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For all the blocking simulations, the IMT base station was set to operate at frequencies below 1518 MHz
while the MSS MES was operating at 1518.1 MHz.
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\For all the OOBE interference simulations, the IMT base station was set to operate at frequencies below
1518 MHz while the MSS MES was operating at 1518.1 MHz.
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Based on the findings of this report, the following mitigation techniques could further improve the
compatibility between IMT and MSS around 1518 MHz:

The interference due to IMT OOB emissions can be reduced by improved filtering on the IMT base
station.

The interference due to blocking can be reduced by improving the MES resilience to LTE blocking
signals in the adjacent band.

Either adding location based frequency allocation to MSS to avoid the use the lower couple of MHz
and/or, implementing interference avoidance which would in addition allow for a better frequency
utilisation of the lower part of the 1518-1559 MHz frequency band for MSS. The feasibility and impact of
these techniques have not been assessed.




