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Background
During RAN#101bis-e meeting, WF [1] on general and NTN UE demodulation requirements was approved. In this contribution, we share our views about NTN UE PDSCH demodulation requirements.
Discussion
SCS/CBW set for PDSCH requirements
	SCS/CBW set for PDSCH requirements
· Agreement:
· To consider 15kHz SCS, 10MHz. FFS on 30kHz and CBW



As per RF agreements, two new NTN satellite bands n256/n255 is introduced with {5, 10, 15, 20}MHz bandwidth configuration for 15kHz SCS and {10, 15, 20}MHz bandwidth configuration for 30kHz/60kHz SCS. For the normal UE performance requirements, only 10MHz and 20MHz bandwidth configuration case is defined for 15kHz SCS and 30kHz SCS respectively. For NTN UE performance requirements definition, we propose to use same typical bandwidth and SCS configuration as normal TN UE performance requirements, i.e. 10MHz bandwidth for 15kHz SCS and 20MHz bandwidth for 30kHz SCS.
For NTN UE performance requirements, select 10MHz bandwidth for 15kHz SCS and 20MHz bandwidth for 30kHz SCS.
Modulation order
	Modulation order
· Agreement:
· Consider QPSK and 16QAM for PDSCH. FFS on 64QAM



In last meeting, agreement was achieved from the RF side that 
· Include 64QAM as optional with manufacture declaration basis for SAN.
· Include 64QAM (DL and UL ) for NTN satellite UE as optional feature with granularity [per UE]
From our understanding, 64QAM is an important feature to provide higher throughput data transmission. Also 64QAM is feasible based on the simulation results in [2]. So we propose to define PDSCH performance requirements for 64QAM.
Define PDSCH performance requirements for 64QAM.
Satellite-based NTN and HAPS scenarios
	[bookmark: _Hlk95758449]Satellite-based NTN and HAPS scenarios 
· Agreement:
· Further discuss whether RAN4 to define the sperate requirements for GEO and LEO. Lower priority for HAPS.  



From demodulation point of view, we don't see any demodulation algorithm difference between GEO and LEO. Also, Doppler offset and delay offset can be very small for both GEO and LEO after UE performing pre-compensation. We propose to define one set of requirements to cover both GEO and LEO.
Define one set of requirements to cover both GEO and LEO.
Enhancement on time relationship
	[bookmark: _Hlk95758437]Enhancement on time relationship
· Agreement:
· RAN4 to discuss how to select K_offset to ensure UL/DL timeline is met



For the K_offset, we propose to select the K_offset value equal to or a little greater than the satellite-UE one-way delay. The detailed value should be selected after the channel model has been selected.
Select the K_offset value equal to or a little greater than the satellite-UE one-way delay. The detailed value should be selected after the channel model has been selected.
Enhancement on HARQ
	[bookmark: _Hlk95758464]Issue 3-1-4: Enhancement on HARQ
· Agreement
· Define PDSCH performance requirements with HARQ Processes 32
· Define applicability rule that the PDSCH performance requirements with HARQ Processes 32 shall apply for UEs which support RAN1 UE feature “26-5	Increasing the number of HARQ processes” only.
· Define PDSCH performance requirements with disabled HARQ. The disable HARQ processes number is FFS.
· FFS applicability rule after RAN1 make agreement on UE feature about the disabled HARQ.
· FFS on test method for PDSCH test with disabled HARQ feedback. The candidate options are:
· Option 1: Disabled HARQ can be tested with the number of re-Tx set to 1
· Option 2: other option is not precluded.



For disabled HARQ feedback, it is invalid to disable all HARQ process since the network should ensure the signalling transmitted via PDSCH is correctly received by UE, so we propose to consider half HARQ process enabled while another half HARQ process disabled. 
For the legacy PDSCH demodulation testing, the throughput is counted by HARQ ACK/NACK feedback. However, with disabled HARQ feedback for downlink transmission, it is difficult to collecting throughput statistics since there is no HARQ ACK/NACK feedback so that TE has no idea about whether UE correctly decoded PDSCH or not for the disabled HARQ process, regardless the re-transmission configuration. So, we propose to study a new test method with disabled HARQ feedback, such as using a cable connected between UE and TE to feedback whether correctly decoded PDSCH for the disabled HARQ process.
Study a new test method with disabled HARQ feedback, such as using a cable connected between UE and TE to feedback whether correctly decoded PDSCH for the disabled HARQ process or not during the test.
Proposals
In this contribution, we discuss on UE PDSCH demodulation requirements for NTN. Our observations and proposals are:
1. For NTN UE performance requirements, select 10MHz bandwidth for 15kHz SCS and 20MHz bandwidth for 30kHz SCS.
Define PDSCH performance requirements for 64QAM.
Define one set of requirements to cover both GEO and LEO.
Select the K_offset value equal to or a little greater than the satellite-UE one-way delay. The detailed value should be selected after the channel model has been selected.
Study a new test method with disabled HARQ feedback, such as using a cable connected between UE and TE to feedback whether correctly decoded PDSCH for the disabled HARQ process or not during the test.
Reference
[bookmark: _Ref92466078][bookmark: _Ref95377570]R4-2203042, WF on general and NTN UE demodulation requirements, RAN4#101bis-e, Qualcomm Incorporated
[bookmark: _Ref95380142]R4-2201819, Discussion on 64QAM support for the Satellite Access Node operation in FR1, RAN4#101bis-e, Huawei, HiSilicon

