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Background
As per WID [1], demodulation part of NTN WI should be discussed from this meeting. In this contribution, we share our views about the UE NTN demodulation requirements.
Discussion
General
In RAN#94, it is agreed that a new specification TS 38.101-5 is created to capture NTN performance requirements and the new TS should refer to 38.101-4 where relevant and suitable to avoid duplication. In addition, as per RF agreements, RAN4 follow the assumption that NTN handheld User Equipment has both TN and NTN functionalities for FR1 in Rel-17 NTN WI from RAN4 requirements perspective. For our understanding, A UE supporting NTN feature need to meet both performance requirements defined in TS 38.101-4 and TS 38.101-5, so we propose to only define incremental performance requirements for NTN.
Only define incremental performance requirements for NTN.
Till now, HAPS is still under discussion in the RF part, so we propose to consider satellite-based NTN scenario as high priority.
Consider satellite-based NTN scenario as high priority.
[bookmark: _Ref91238297]Test scope
Here we analysis the feasibility and necessity to define new performance requirements based on the following features defined by RAN1.
Enhancement on time relationship
For enhancement on time relationship, K_offset is introduced to indicate the extra timing offset for uplink relative to downlink such as for DCI scheduled PUSCH, RAR grant scheduled PUSCH, etc. Besides, K_mac is introduced to indicate the timing offset between downlink and uplink frame at gNB.
In Rel-15/16 performance requirements defined for legacy TN scenario, uplink channel is used in following cases:
-	PDSCH cases: Type 2 HARQ codebook based HARQ-ACK/NACK feedback via PUCCH, it is RAN5 default test configuration
-	PDCCH cases: Type 2 HARQ codebook based HARQ-ACK/NACK feedback via PUCCH (Same as PDSCH cases, it is RAN5 test setup design to collecting PDCCH BLER statistics by counting HARQ-ACK/NACK feedback for PDCCH scheduling PDSCH)
-	CSI reporting case: Periodic CSI reporting via PUCCH or aperiodic CSI reporting via PUSCH
Therefore, time relationship between uplink and downlink should be modified for above cases if new requirements are defined for NTN scenario, selecting K_offset equal to the propagation delay defined in the channel model.
Time relationship between uplink and downlink should be modified for the following cases if new requirements are defined for NTN scenario, selecting K_offset equal to the propagation delay defined in the channel model.
· PDSCH cases: Type 2 HARQ codebook based HARQ-ACK/NACK feedback via PUCCH
· PDCCH cases: Type 2 HARQ codebook based HARQ-ACK/NACK feedback via PUCCH (Same as PDSCH cases, it is RAN5 test setup design to collecting PDCCH BLER statistics by counting HARQ-ACK/NACK feedback for PDCCH scheduling PDSCH)
· CSI reporting case: Periodic CSI reporting via PUCCH or aperiodic CSI reporting via PUSCH
Here we derived the one-way satellite-UE delay for different tilt angle and different scenario as showing in Table 2.2-1.
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	Tilt angle/°
	10
	20
	30
	40
	50
	60
	70
	80
	90

	Delay/ms
	LEO-600
	11.5
	5.85
	4.00
	3.11
	3.61
	2.31
	2.13
	2.03
	2.00

	
	LEO-1200
	23.1
	11.7
	8.01
	6.23
	5.23
	4.62
	4.26
	4.07
	4.00

	
	GEO
	135
	132
	129
	126
	124
	122
	121
	120
	119



[bookmark: _GoBack]For CSI reporting requirements, considering the large Satellite-UE RTT delay, the reporting CSI may be outdated. There is order of tens of milliseconds delay for LEO-600 and LEO-1200 respectively at the same time there is order of hundreds of milliseconds delay for GEO. All the scenarios seems not acceptable, therefore, we propose to not consider any CSI reporting requirements for NTN scenario.
Do not consider any CSI reporting requirements for NTN scenario.
Enhancement on HARQ
For enhancement on HARQ, the maximum number of HARQ processing is extend to 32. In our view, this feature is important to ensure UE performance under NTN scenario with large propagation delay, and UE need more complexity for baseband processing. So we propose to define PDSCH performance requirements with HARQ Processes 32.
In addition, enabling/disabling on HARQ feedback for downlink transmission is configurable per HARQ process. It is invalid to disable all HARQ process since the network should ensure the signalling transmitted via PDSCH is correctly received by UE. Therefore, we propose to define PDSCH performance requirements with the condition that half HARQ process is enabled while another half HARQ process is disabled. 70% maximum throughput or other test method can be used for this case. We also notice that in legacy PDSCH test, the throughput is count based on HARQ feedback and corresponding TB size. With disabled HARQ feedback for downlink transmission, it is difficult to collecting throughput statistics. So we propose to study a new test method for PDSCH test with disabled HARQ feedback.
Define PDSCH performance requirements with HARQ Processes 32.
Define PDSCH performance requirements with the condition that half HARQ process is enabled while another half HARQ process is disabled.
Study a new test method for PDSCH test with disabled HARQ feedback.
Test setup
Channel model
In TS 38.811, channel model under NTN scenario is defined as NTN-TDL-A/B for NLOS conditions and NTN-TDL-C/D for LOS conditions. Considering that channel conditions depends on UE environment and elevation angle, we propose to consider both LOS channel model and NLOS channel model for performance requirements definition. For the delay spread, we propose to consider 300ns as a proper value based on Rel-15/16 evaluation results during NTN SI stage.
For NTN UE performance requirements, select one NLOS conditions channel model from NTN-TDL-A/B and one LOS conditions channel model NTN-TDL-C/D.
For NTN UE performance requirements, select 300ns as delay spread.
Channel bandwidth & SCS
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.
For NTN UE performance requirements, select 10MHz bandwidth for 15kHz SCS and 20MHz bandwidth for 30kHz SCS.
Modulation order
As per RF agreements, 256QAM is not supported by Satellite Access node in Rel-17 and FFS for 64QAM. So we can consider QPSK and 16QAM with high priority and follow outcome from RF side to decide whether 64QAM is considered.
For NTN UE performance requirements, consider QPSK and 16QAM with high priority and follow outcome from RF side to decide whether 64QAM is considered.
Proposals
In this contribution, we discuss on UE demodulation requirements for NTN. Our observations and proposals are:
1. Only define incremental performance requirements for NTN.
Consider satellite-based NTN scenario as high priority.
Time relationship between uplink and downlink should be modified for the following cases if new requirements are defined for NTN scenario, selecting K_offset equal to the propagation delay defined in the channel model.
· PDSCH cases: Type 2 HARQ codebook based HARQ-ACK/NACK feedback via PUCCH
· PDCCH cases: Type 2 HARQ codebook based HARQ-ACK/NACK feedback via PUCCH (Same as PDSCH cases, it is RAN5 test setup design to collecting PDCCH BLER statistics by counting HARQ-ACK/NACK feedback for PDCCH scheduling PDSCH)
· CSI reporting case: Periodic CSI reporting via PUCCH or aperiodic CSI reporting via PUSCH
Do not consider any CSI reporting requirements for NTN scenario.
Define PDSCH performance requirements with HARQ Processes 32.
Define PDSCH performance requirements with the condition that half HARQ process is enabled while another half HARQ process is disabled.
Study a new test method for PDSCH test with disabled HARQ feedback.
For NTN UE performance requirements, select one NLOS conditions channel model from NTN-TDL-A/B and one LOS conditions channel model NTN-TDL-C/D.
For NTN UE performance requirements, select 300ns as delay spread.
For NTN UE performance requirements, select 10MHz bandwidth for 15kHz SCS and 20MHz bandwidth for 30kHz SCS.
For NTN UE performance requirements, consider QPSK and 16QAM with high priority and follow outcome from RF side to decide whether 64QAM is considered.
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