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Background
During RAN4#108b 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
· Agree to define UE PDSCH demodulation performance requirements for above 10 GHz bands.
· Agreement
· FFS 16 HARQ process, 32 HARQ process, HARQ process disabled.
· Interested Companies can provide further analysis for 16 HARQ process, 32 HARQ process, HARQ process disabled.



Similar as FR1 NTN, there is large RTT delay for FR2 NTN, so it is worthy to use larger number of HARQ process to improve the throughput. 16 HARQ process should be considered as the basic feature for FR2 NTN. In addition, all Rel-17 NTN features including 32 HARQ process and HARQ disabled can also be considered for FR2 NTN.
Consider 16 HARQ process, 32 HARQ process and HARQ process disabled PDSCH requirements for FR2 NTN.
PDCCH
	· Way forward
· FFS to define new PDCCH requirements for NTN
· FFS to reuse TN PDCCH requirements



In Rel-17, although PDCCH requirements are not defined in TS 38.101-5 the test coverage can be ensured, since that the NTN UE is assumed as handheld UE and has both 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.
PBCH
	· Way forward
· FFS to define new PBCH requirements for NTN
· FFS to reuse TN PBCH requirements



Based on RAN5 specification, PBCH is not testable, so it is not meaningful to define new demodulation requirements. Also to reduce the simulation effort, we propose to not define new PBCH requirements for FR2 NTN.
Do not define new PBCH requirements for FR2 NTN.
CSI
	· Agreement
· Do not consider PMI reporting and RI reporting.
· Companies can provide feasibility analysis on CQI reporting under AWGN or fading channels.



In Rel-17, there is no CQI reporting requirements defined for NTN, considering that CQI may be outdated due to the large UE-Satellite RTT delay (order of tens of milliseconds delay for LEO-600 and LEO-1200 respectively at the same time order of hundreds of milliseconds delay for GEO). In FR2 NTN, with faster channel aging comparing to FR1 NTN, it is not feasible to use CQI reporting. Therefore, we propose to not consider CQI reporting requirements for FR2 NTN.
Do not define CQI reporting requirements for FR2 NTN.
General issues for above 10 GHz bands
SCS (except PBCH testing) & Channel bandwidth
	· Proposals
· Option 1: 120kHz
· 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 value for FR2-NTN.
Select 200MHz for 120kHz SCS for FR2-NTN.
Antenna configuration
	· Proposals
· Option 1
· Take 1Tx1Rx for parabolic VSAT antenna configuration for initial demodulation discussion and input from satellite companies is needed.



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 not limit to parabolic, but also phase antenna array.
Beamforming and beam steering
	· Proposals
· Option 1: Discuss potential beamforming and beam steering mechanism for VSAT devices for NR NTN enhancements.



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 PN impact.



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: Adding similar applicability rule for FR2 NTN UE optional capabilities as in Rel-17 FR1 NTN UE.



Considering that there are optional NTN features that may be supported 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 & rank
	· Proposals
· Option 1: 16QAM as baseline, FFS 64QAM based on link budget analysis.
· Option 2: QPSK, 16QAM
· Option 3: MCS4 (QPSK, 0.30) and MCS13 (16QAM, 0.48)
· Proposals
· Option 1: Rank 1



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 rank 1 with MCS4 (QPSK, 0.30) and MCS13 (16QAM, 0.48) that is same as Rel-17 FR1 NTN as the starting point.
Select rank 1 with MCS4 (QPSK, 0.30) and MCS13 (16QAM, 0.48) that is similar as Rel-17 FR1 NTN as the starting point.
PDSCH mapping type
	· Proposals
· Option 1: PDSCH mapping type A



For the PDSCH mapping type, we prefer to consider PDSCH mapping type A for FR2 NTN demodulation requirements, that is more typical.
Consider PDSCH mapping type A for FR2 NTN demodulation requirements.
PDCCH
PDCCH aggregation level
	· Proposals
· Option 1:
· Aggregation level: 4



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. Consider 16 HARQ process, 32 HARQ process and HARQ process disabled PDSCH requirements for FR2 NTN.
Define new PDCCH requirements for FR2 NTN.
Do not define new PBCH requirements for FR2 NTN.
Do not define CQI reporting requirements for FR2 NTN.
Select 200MHz for 120kHz SCS for FR2-NTN.
Consider both 1Tx1Rx and 1Tx2Rx for FR2-NTN, with antenna type not limit to parabolic, but also 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 rank 1 with MCS4 (QPSK, 0.30) and MCS13 (16QAM, 0.48) that is similar as Rel-17 FR1 NTN as the starting point.
Consider PDSCH mapping type A for FR2 NTN demodulation requirements.
Consider aggregation level 4, 8 and 16 for FR2 NTN demodulation requirements.
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