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[bookmark: _Toc116995841]Introduction
The NR_NTN_LSband WI, as presented in [1], includes the following objectives related to the introduction of the NTN satellite L-/S-band:
	The objective of the core part is to:
-	Specify a new NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz;
-	Support channel bandwidths and SCS as presented in Table 4.1-1 below;
-	Support channel raster points at step of 100kHz;
	NOTE: Support for channel raster points at step of 5kHz can be considered later based on the outcome of the corresponding RAN WG4 for potential channel raster enhancements.
-	Support UE Power class 3 (+23dBm); 
	NOTE: Work on UE Power class 2 can commence based on the RAN#99 decision. 
-	Introduce the corresponding SAN and UE RF core requirements;
-	Introduce the corresponding RRM requirements.	

Table 4.1-1: Channel bandwidth and SCS system parameters. 
	SCS (kHz)
	Channel bandwidth 
(MHz)

	15
	5
	10
	15
	

	30
	
	10
	15
	

	60
	
	10
	15
	


.



In this contribution we present further considerations for the introduction of the NTN satellite L-/S-band.  
[bookmark: _Toc116995842]Discussion
At RAN4#106 a WF was agreed in [2] where it is captured that a new NTN satellite band will be defined as shown in Table 1.  
Table 1: Proposed NTN satellite bands in FR1-NTN
	NTN satellite operating band
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive
FDL,low   –  FDL,high 
	Duplex mode

	[n254]
	1610MHz – 1625.5 MHz
	2483.5 MHz – 2500 MHz
	FDD

	NOTE: 	NTN satellite bands are numbered in descending order from n256.



Further, the WF (agreed at RAN4#106) captured that RAN4 shall discuss whether there are any co-existence issues with bands n53 and n41/n90 as they are at least partly overlapped as evident from Table 5.2-1 from 38.101-1.
Table 5.2-1: NR operating bands in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n41/n90
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n53
	2483.5 MHz – 2495 MHz
	2483.5 MHz – 2495 MHz
	TDD



[bookmark: _Toc132016948]The proposed NTN band (n254) is overlapping with already defined NR bands n41/n90 and n53.
During RAN4#106, it was clarified by the proponents of the proposed band it is for NTN deployments to be deployed world-wide.  
[bookmark: _Toc132016949]The proposed NTN band (n254) is intended for world-wide deployment.
Since global/world-wide deployment is intended for this NTN band, more care has to be taken to ensure regulations for all region(s) and/or countries can be meet. This is especially the case if the NTN system is operating with earth moving cells where the cell footprint moves along with the satellites movement and may cause problems at country borders or borders of regulatory regions. 
At RAN#106 it was also clarified by the proponent that both GEO and LEO satellite orbit types were targeted for this new band and therefore inherently movement of the Satellite Access Node (SAN) need to be considered. 
[bookmark: _Toc132016950]The proposed NTN band (n254) is targeted for GEO and LEO satellite orbits
Currently RAN4 have defined the following NTN bands in FR1-NTN as shown here in Table 5.2.2-1 from 38.101-5.
Table 5.2.2-1: NTN satellite bands in FR1-NTN
	NTN satellite operating band
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive
FDL,low   –  FDL,high 
	Duplex mode

	n256
	1980MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	NOTE: 	NTN satellite bands are numbered in descending order from n256.



The assumption of the usage of the spectrum bands, since it is licensed, is that it will be managed by the spectrum licence holder. By this it is understood that before any deployment the licensee shall ensure regulatory and co-existence requirements from network planning perspective are met. This, at least in theory, ensures the operation in the DL part of this new band from the SAN. For the UL part of the band from the UE, additional precautions need to be taken. 
While RAN4 worked on introducing support for NTN band n255 potential issues with co-existence with GNSS were raised and agreement was reached by RAN4 that protection of GNSS shall be ensured.
[bookmark: _Toc132016951]RAN4 have agreement that protection of GNSS shall be ensured 
The proposed NTN band (n254) UL allocation is placed just adjacent below NTN band n255 which means it’s UL part will be placed even closer and in fact just adjacent to GLONASS L1 allocation which spans from 1598 MHZ to 1610 MHz. 
[bookmark: _Toc132016952]The proposed NTN band (n254) have UL allocation just adjacent to GLONASS GNSS allocation.
From this perspective it is our position that RAN4 shall pay special attention if the agreement that protection of GNSS shall be ensured is met and if additional requirements to the band need to be defined.
[bookmark: _Toc132016953]RAN4 shall pay special attention to the UL part of proposed NTN band (n254) to ensure protection of GNSS.
Further, it is our understanding that RAN2 is currently discussing (under the WI In-Device Co-existence (IDC) enhancements for NR and MR-DC [3]) if additional mechanism, to ensure the UEs capability to accurately determine own position, is needed. At least one company claims that the impact to the UE receiver for operation with n254 is so severe that an uplink scheduling restriction based solution is needed. 
By design an NTN UE shall be location aware and therefore needs to read GNSS periodically to maintain this information and also ensure UL synchronization. Since the above-described issue discussed in RAN2 may impact needed UE ability and is a UE receiver issue, it can be questioned if the RAN4 UE requirements need to be further considered also for this newly NTN band (n254). 
[bookmark: _Toc132016954]RAN4 shall consider if UE requirements need to consider the UEs capability to ensure accurate GNSS connection in parallel with NTN transmissions.

[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:
Observation 1: The proposed NTN band (n254) is overlapping with already defined NR bands n41/n90 and n53.
Observation 2: The proposed NTN band (n254) is intended for world-wide deployment.
Observation 3: The proposed NTN band (n254) is targeted for GEO and LEO satellite orbits
Observation 4: RAN4 have agreement that protection of GNSS shall be ensured
Observation 5: The proposed NTN band (n254) have UL allocation just adjacent to GLONASS GNSS allocation.
Proposal 1: RAN4 shall pay special attention to the UL part of proposed NTN band (n254) to ensure protection of GNSS.
Proposal 2: RAN4 shall consider if UE requirements need to consider the UEs capability to ensure accurate GNSS connection in parallel with NTN transmissions.
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