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Background
During RAN#101 meeting, Revised WID [1] on NR NTN (Non-Terrestrial Networks) enhancements was approved. In this contribution, we share our views about SAN demodulation requirements for NR NTN enhancements.
Discussion
Test scope
As per the latest WID, the SAN demodulation performance requirements can be defined for above 10 GHz bands. For other parts, the detailed objectives still need to be further discussed in the RAN plenary meeting. From our understanding, SAN demodulation requirements and corresponding conformance tests for the coverage enhancement part needs to be defined, and the other parts are not related to the SAN demodulation. So we propose to consider to define SAN demodulation performance requirements for above 10 GHz bands and coverage enhancement.
	[bookmark: _Hlk86238162]The performance part objectives are applicable to the NR-NTN deployment in above 10 GHz bands objective.

· Specify RRM performance requirements and test cases [RAN4]
· Specify UE demodulation and CSI reporting requirements [RAN4]
· Specify satellite access node demodulation requirements [RAN4]
· Specify satellite access node conformance tests [RAN4]

The RAN4 performance part for the remaining objectives needs to be further discussed once the scope is stabilized.



Consider to define SAN demodulation performance requirements for above 10 GHz bands and coverage enhancement.
In addition, the impacted specification TS 38.108 for the performance part is missing in the latest WID, so some update is needed.
Update the impacted specification TS 38.108 for the performance part in the WID.
Above 10GHz bands
In Rel-17, the demodulation performance requirements for NTN is defined only in FR1 NTN bands. In Rel-18, RAN4 define new bands above 10GHz. It is reasonable to define new PUSCH/PUCCH/PRACH demodulation performance requirements for FR2-NTN. For the detailed test scope, all features introduced for FR1-NTN can be considered in FR2-NTN.
Define new PUSCH/PUCCH/PRACH demodulation performance requirements for FR2-NTN, considering the following test scope.
· PUSCH
· PUSCH with transform precoding disabled/enabled
· UL timing adjustment
· PUSCH repetition Type A
· PUCCH
· PUCCH format 0/1/2/3/4
· Multi-slot PUCCH format 1
· PRACH
· Burst format 0/2/B4/C2
Coverage enhancements
In Rel-18, the coverage is enhancement for only the handheld UEs, including PUSCH DMRS bundling and PUCCH repetition for Msg4 HARQ-ACK. It is reasonable to define PUSCH DMRS bundling requirements for FR1-NTN. Consdiering that the multi-slot PUCCH requirements have been introduced for FR1-NTN in Rel-17, we propose to not define new PUCCH repetition requirements for FR1-NTN since the SAN processing procedure is same from the demodulation point of view.
[bookmark: _GoBack]Define PUSCH DMRS bundling requirements for FR1-NTN.
Do not define new PUCCH repetition requirements for FR1-NTN.
1.1 Test setup
Above 10GHz bands
Channel model
Similar as FR1-NTN, both NLOS and LOS conditions should be considered for FR2-NTN, i.e. NTN-TDLA and NTN-TDLC channel model. For the delay spread, we propose to consider 10ns as a proper value based on Rel-15/16 evaluation results during NTN SI stage. For the Doppler, 3000Hz can be selected that is the 0.1ppm of the maximum UL carrier frequency for the agreed bands for FR2-NTN.
For FR2-NTN, use NTN-TDLA and NTN-TDLC channel model.
For FR2-NTN, consider 10ns delay spread and 3000Hz Doppler.
Channel bandwidth & SCS
As per RF agreements, three new NTN satellite bands n512/n511/n510 is introduced with {50, 100, 200}MHz bandwidth configuration for 60kHz SCS and {50, 100, 200, 400}MHz bandwidth configuration for 120kHz SCS. Considering that 200MHz for 120kHz SCS is selected in RAN4 RF co-existence study, we propose to select the same value for demodulation performance requirements for FR2-NTN. In addition, the minimum bandwidth can also be considered to ensure the test coverage.
Select 200MHz for 120kHz SCS for demodulation performance requirements for FR2-NTN.
Additional consider 50MHz for both 60kHz SCS and 120kHz SCS for demodulation performance requirements for FR2-NTN.
MCS & Rank
Similar as Rel-17 FR1-NTN, rank 1 with MCS4 (QPSK, 308/1024) and MCS5 (QPSK, 99/1024, Table 3, for PUSCH repetition Type A case only) can be considered for FR2-NTN as the starting point.
Rank 1 with MCS4 (QPSK, 308/1024) and MCS5 (QPSK, 99/1024, Table 3, for PUSCH repetition Type A case only) can be considered for FR2-NTN as the starting point.
Coverage enhancements
For the NTN coverage enhancements, in our view, the Channel model, Channel bandwidth & SCS and MCS & Rank can be reused from the existing FR1-NTN cases in TS 38.108, at the same time the other parameters can be reused from the existing PUSCH DMRS bundling cases in TS 38.104.
For the NTN coverage enhancements, the Channel model, Channel bandwidth & SCS and MCS & Rank can be reused from the existing FR1-NTN cases in TS 38.108, at the same time the other parameters can be reused from the existing PUSCH DMRS bundling cases in TS 38.104.
Proposals
In this contribution, we discuss on SAN demodulation requirements for NR NTN enhancements. Our observations and proposals are:
1. Consider to define SAN demodulation performance requirements for above 10 GHz bands and coverage enhancement.
Update the impacted specification TS 38.108 for the performance part in the WID.
Define new PUSCH/PUCCH/PRACH demodulation performance requirements for FR2-NTN, considering the following test scope.
· PUSCH
· PUSCH with transform precoding disabled/enabled
· UL timing adjustment
· PUSCH repetition Type A
· PUCCH
· PUCCH format 0/1/2/3/4
· Multi-slot PUCCH format 1
· PRACH
· Burst format 0/2/B4/C2
Define PUSCH DMRS bundling requirements for FR1-NTN.
Do not define new PUCCH repetition requirements for FR1-NTN.
For FR2-NTN, use NTN-TDLA and NTN-TDLC channel model.
For FR2-NTN, consider 10ns delay spread and 3000Hz Doppler.
Select 200MHz for 120kHz SCS for demodulation performance requirements for FR2-NTN.
Additional consider 50MHz for both 60kHz SCS and 120kHz SCS for demodulation performance requirements for FR2-NTN.
Rank 1 with MCS4 (QPSK, 308/1024) and MCS5 (QPSK, 99/1024, Table 3, for PUSCH repetition Type A case only) can be considered for FR2-NTN as the starting point.
For the NTN coverage enhancements, the Channel model, Channel bandwidth & SCS and MCS & Rank can be reused from the existing FR1-NTN cases in TS 38.108, at the same time the other parameters can be reused from the existing PUSCH DMRS bundling cases in TS 38.104.
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