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Background
During RAN4#109 meeting, WF [1] on NR_NTN_enh_SAN_UE_demod was approved. In this contribution, we share our views about UE demodulation requirements for NR NTN enhancements.
Discussion
Test scope
PDSCH
	· Agreement
· Consider both 16 and 32 HARQ processes; need further consideration on how to apply these to GSO and NGSO. Disabled HARQ requires further discussion.



In Rel-17 HARQ process disabled requirements are defined for FR1 NTN. In our view, HARQ process disabled is also beneficial for FR2 NTN. So we propose to define HARQ process disabled requirements for FR2 NTN with the same HARQ configuration as FR1 NTN, i.e. 4 HARQ processes with feedback disabled, 12 HARQ processes with feedback enabled in total 16 HARQ processes with re-Tx disabled.
Define HARQ process disabled requirements for FR2 NTN with the same HARQ configuration as FR1 NTN, i.e. 4 HARQ processes with feedback disabled, 12 HARQ processes with feedback enabled in 16 HARQ processes with re-Tx disabled.
For the test parameter combination, Similar as FR1 NTN, we propose to use the test parameter combination as Table 2.1.1-1 shows.
[bookmark: _Hlk156491711]Table 2.1.1-1 Proposed test parameter combination
	MCS
	HARQ Config

	MCS4
	Disabled HARQ 

	MCS4
	16 HARQ Proc

	MCS4
	32 HARQ Proc

	MCS13
	16 HARQ Proc



Use the test parameter combination as Table 2.1.1-1 shows.
For the applicability rule, since both NGSO and GSO should be considered, we propose to use the applicability rule as Table 2.1.1-2 shows.
Table 2.1.1-2 Proposed applicability rule
	UE-NR-Capability-v1700
	Applicability

	nonTerrestrialNetwork-r17
	ntn-ScenarioSupport-r17
	

	Supported
	GSO only
	UE needs to pass the test in Section x of TS38.101-5

	
	NGSO only
	UE needs to pass the test in Section x of TS38.101-5

	
	N/A
Note: N/A means UE supports both GSO and NGSO
	UE needs to pass the test in Section x of TS38.101-5



Use the applicability rule as Table 2.1.1-2 shows.
PDCCH
	· Proposals:
· Option 1: Yes
· Option 1a: Further evaluate feasibility of reusing TN FR2 PDCCH requirements
· Option 2: No



In Rel-17, although PDCCH requirements are not defined in TS 38.101-5, the test coverage can be ensured, since the NTN UE is assumed as handheld UE and has capability on both NTN network an TN network, i.e. NTN UE must pass the TN PDCCH cases specified in TS 38.101-4. However, in Rel-18, VSAT UEs working on above 10GHz do not need to support TN network. To ensure the test coverage, the PDCCH demodulation performance requirements should be defined for FR2-NTN.
Define new PDCCH requirements for FR2 NTN.
General issues for above 10 GHz bands
Channel bandwidth
	· Proposals
· Option 1: 100MHz
· Option 2: 200MHz



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 channel bandwidth value for FR2-NTN demodulation requirements as for RF co-existence study.
Select 200MHz channel bandwidth for 120kHz SCS for FR2-NTN.
Antenna configuration
	· Proposals
· Option 1: 1Tx1Rx
· Option 1a: Take 1Tx1Rx for parabolic VSAT antenna configuration for initial demodulation discussion and input from satellite companies is needed
· Option 1b: Consider 1T1R parabolic VSAT as a starting point
· Option 2: Need further clarification on impact to demodulation performance with parabolic VSAT antenna configuration
· Option 3: Both 1Tx1Rx and 1Tx2Rx, with antenna type not limit to parabolic, but also phase antenna array



For the antenna configuration, we think both 1Tx1Rx and 1Tx2Rx are feasible to be considered for FR2 NTN. In addition, the antenna type should not limit to parabolic, but also phase antenna array, although there is no impact on baseband processing.
Consider both 1Tx1Rx and 1Tx2Rx for FR2-NTN, with antenna type parabolic and phase antenna array.
Beamforming and beam steering
	· Proposals
· Option 1: Need further clarification on impact of beam steering mechanism of VSAT devices to demodulation performance.
· Option 2: Consider beam steering approach as specified in 38.101-4 (Sec B.2.3.2.3)
· Option 3: Do not consider beamforming and beam steering for FR2 NTN demodulation requirements



From our understanding, the beamforming and beam steering is not related to baseband processing, so we propose to not consider beamforming and beam steering for FR2 NTN demodulation requirements.
Do not consider beamforming and beam steering for FR2 NTN demodulation requirements.
Rx phase noise
	· Proposals
· Option 1: Take Rx phase noise impact into impairment results and companies could give proper values based on preferred PN model.
· Option 2: Do not consider any PN impact in the simulation and in ideal simulation results alignment



Considering the expected modulation order is very low, we propose to not consider any PN impact in the simulation and in ideal simulation results alignment.
Do not consider any PN impact in the simulation and in ideal simulation results alignment.
Applicability rule
	· Proposals
· Option 1: Consider applicability rule after discussion about scenario is settled
· Option 2: Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE



[bookmark: _GoBack]Considering that there are optional NTN features that may be supported by FR2 NTN UE, there is necessity to adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE.
Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE.
Test setup for above 10 GHz bands
PDSCH
MCS
	· Proposals
· Option 1: MCS4 (QPSK, 0.30) and MCS13 (16QAM, 0.48)
· Option 2: 16QAM as baseline, FFS 64QAM
· Option 3: QPSK, 16QAM



Based on RF co-existence evaluation [2], the average link budget for Rel-18 FR2 LEO-600 NTN scenario is similar as Rel-17 FR1 LEO-600 NTN scenario for the whole CDF curve. So we propose to select MCS4 (QPSK, 0.30) and MCS13 (16QAM, 0.48) that is same as Rel-17 FR1 NTN as the starting point.
Select MCS4 (QPSK, 0.30) and MCS13 (16QAM, 0.48) that is similar as Rel-17 FR1 NTN as the starting point.
PDCCH
PDCCH aggregation level
	· Proposals
· Option 1: 8 as baseline
· Option 2: 2 and 4
· Option 3:4, 8 and 16



Since that the link budget is not very good for the downlink, we think higher aggregation level has benefit for above 10 GHz bands. Considering the test coverage, we propose to consider aggregation level 4, 8 and 16 for FR2 NTN demodulation requirements.
Consider aggregation level 4, 8 and 16 for FR2 NTN demodulation requirements.
Proposals
In this contribution, we discuss on UE demodulation requirements for NR NTN enhancements. Our observations and proposals are:
1. Define HARQ process disabled requirements for FR2 NTN with the same HARQ configuration as FR1 NTN, i.e. 4 HARQ processes with feedback disabled, 12 HARQ processes with feedback enabled in 16 HARQ processes with re-Tx disabled.
1. Use the test parameter combination as Table 2.1.1-1 shows.
Table 2.1.1-1 Proposed test parameter combination
	MCS
	HARQ Config

	MCS4
	Disabled HARQ 

	MCS4
	16 HARQ Proc

	MCS4
	32 HARQ Proc

	MCS13
	16 HARQ Proc



1. Use the applicability rule as Table 2.1.1-2 shows.
Table 2.1.1-2 Proposed applicability rule
	UE-NR-Capability-v1700
	Applicability

	nonTerrestrialNetwork-r17
	ntn-ScenarioSupport-r17
	

	Supported
	GSO only
	UE needs to pass the test in Section x of TS38.101-5

	
	NGSO only
	UE needs to pass the test in Section x of TS38.101-5

	
	N/A
Note: N/A means UE supports both GSO and NGSO
	UE needs to pass the test in Section x of TS38.101-5



Define new PDCCH requirements for FR2 NTN.
Select 200MHz channel bandwidth for 120kHz SCS for FR2-NTN.
Consider both 1Tx1Rx and 1Tx2Rx for FR2-NTN, with antenna type parabolic and phase antenna array.
Do not consider beamforming and beam steering for FR2 NTN demodulation requirements.
Do not consider any PN impact in the simulation and in ideal simulation results alignment.
Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE.
Select MCS4 (QPSK, 0.30) and MCS13 (16QAM, 0.48) that is similar as Rel-17 FR1 NTN as the starting point.
Consider aggregation level 4, 8 and 16 for FR2 NTN demodulation requirements.
Reference
[bookmark: _Ref92469097][bookmark: _Hlk155944582][bookmark: _Hlk155944596]R4-2321187, WF on NR_NTN_enh_SAN_UE_demod, RAN4#109, Qualcomm, Huawei, HiSilicon
[bookmark: _Ref149310015]R4-2313986, NTN co-existence in above 10GHz calibration results, RAN4#108, Samsung

