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Introduction
Draft TS skeleton for Non-terrestrial networks (NTN) related to NR; Satellite Access Node radio transmission and reception (TS 38.108) has been approved in R4-2203087 [1] and the work split has been summarized in R4-2203080 Way Forward on NTN_solutions_Part1 [2] approved in RAN4 101-bis-e meeting. For further information, please also follow the discussions in R4-2203111 [3].

In this document, following changes have been proposed as a TP to update TS 38.108: 
· Section x.x: ICS requirement

Please note the following RAN4 102-e GTW decisions (23/02/2022):

Agreement GTW discussion [102-e][308]:
Introduce SAN classes in Rel-17: LEO and GEO
Further discuss the requirements associated with SAN classes in case by case manner including [IoT level/ICS, NF, ACLR/ACS, Emission]
Note: Introducing additional classes in future release not precluded. 

Agreement GTW discussion [102-e][310]:
Measurement bandwidth: 4kHz
General principle: Follow ITU recommendation 15-41 (SM.1541) at least for the frequency offset range within first two break points 
Define two set requirements: one for LEO SAN class and one for GEO SAN class


For the reasons mentioned above, we propose ICS requirement limit values for SAN, taking into account SAN class definition and new measurement bandwidth values.
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ICS SAN Proposals
Based on 2 class SAN definition, SAN power of 51 dBm in 20 MHz (GEO class) and 53 dBm in 20 MHz (LEO class), we further define the SAN ICS requirement for GEO and LEO classes as presented below.

In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of another in-channel wanted signal received at a much larger power spectral density. 

The UL signal is defined for 2 users, one being the “wanted” signal and the other one being the “interfering” signal at elevated power. ICS requirement is computed based on the following equations:
1) Interfering signal power level = -174dBm/Hz+10*log10(BW)+NF+ICS,
with BW the interfering signal bandwidth in Hz;
2) Wanted signal power level = -174 dBm/Hz+10*log10(BW)+NF+SNR+IM+3,
with BW the wanted signal bandwidth in Hz;

The following assumptions have been used:

	
	
	GEO
	LEO 1200 km
	LEO 600 km

	ICS 
	(dB)
	16,0
	21,0
	24,0



With ICS = IoT + 9dB, NF 7.4 dB for GEO class, NF 4.3 dB for LEO class.

The decision in RAN4#102-e was to use 2 SAN classes: GEO class (for GEO satellite) and LEO class (for both LEO@1200km and LEO@600km satellite). For the LEO class, we have considered the worst case in terms of potential interference, which is LEO 600km.

For a transparent SAN (without on board processing) either GEO or LEO, the ICS requirement shall be demonstrated at system level, including the Gateway and the User equipment.
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We further obtain the following ICS requirement results (which can be used as TP to TS 38.108 and TR 38.863):
========================== START Potential TP ===========================
Table xx: SAN in-channel selectivity for GEO and LEO classes:
	
	
	
	GEO Class
	LEO Class
	

	SAN channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	-87,8
	-88,0
	-90,9
	-83,1
	DFT-s-OFDM NR signal, 15 kHz SCS,

	
	
	
	
	
	
	
	10 RBs

	10,15,20
	15
	G-FR1-A1-1
	-85,5
	-84,0
	-88,6
	-79,1
	DFT-s-OFDM NR signal, 15 kHz SCS,

	
	
	
	
	
	
	
	25 RBs

	5
	15
	G-FR1-A1-4
	-79,3
	-78,0
	-82,4
	-73,1
	DFT-s-OFDM NR signal, 15 kHz SCS,

	
	
	
	
	
	
	
	100 RBs

	5
	30
	G-FR1-A1-8
	-88,7
	-88,0
	-91,8
	-83,1
	DFT-s-OFDM NR signal, 30 kHz SCS,

	
	
	
	
	
	
	
	5 RBs

	10,15,20
	30
	G-FR1-A1-2
	-86,1
	-85,0
	-89,2
	-80,1
	DFT-s-OFDM NR signal, 30 kHz SCS,

	
	
	
	
	
	
	
	10 RBs



========== END Potential TP ==========
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