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Background
During RAN4#110 meeting, WF [1] on NR_NTN_enh_SAN_UE_demod was approved. In this contribution, we share our views about SAN demodulation requirements for NR NTN enhancements.
Discussion
Test setup for above 10GHz bands
Normal PUSCH with CP-OFDM
MCS
	· Agreement
· MCS 2/16/20 in Table 1 with downselection based on SNR operating point:
· MCS: MCS 2, FFS MCS16 and/or MCS20,
· SNR operating point: should be lower than the link budget suggested SNR value, FFS SNR value



Based on RF co-existence evaluation [2], the average geometry SINR is 5.89dB, 6.56dB and 6.65dB for LEO-600, LEO-1200 and GEO respectively at 95% percentile in the CDF curve. From our understanding, it is difficult to schedule 16QAM or 64QAM. So we propose to select only MCS 2 for normal PUSCH with CP-OFDM.
Only MCS 2 for normal PUSCH with CP-OFDM.
PTRS configuration
	· Agreement
· Not configure PT-RS for all test cases to be defined
· FFS the configuration of PT-RS for test cases other than MCS2



For PTRS configuration, if test cases other than MCS2 is defined, we still think PTRS is not so useful since that the maximum supported carrier frequency is no large so the impact of phase noise is negligible. So we propose to not configure PTRS for all test cases to be defined for normal PUSCH requirements.
Do not configure PTRS for all test cases to be defined for normal PUSCH requirements.
PUCCH
UCI info
	· Way forward
· FFS on the UCI information on PUCCH demodulation requirement.



It is reasonable to not include CSI in PUCCH for NTN SAN demodulation requirements since there is no any CSI reporting requirement for NTN UE side. At the same time, based on agreements in pervious meeting, the number of UCI information bits can be 1/2/4/16/22 for different test cases with different PUCCH formats. It is questionable whether PUCCH can be constructed with such large number of UCI information bits without CSI. From our understanding, the maximum possible number of HARQ/ACK bits can be 16, including 8 HARQ ACK/NACK bits corresponding to the PDSCH scheduled by DCI format 1_1 with K1 value indicated by RRC configuration and 8 HARQ ACK/NACK bits corresponding to the PDSCH scheduled by DCI format 1_0 with K1 value indicated by fixed mapping. Overall, we propose to not include CSI in PUCCH for NTN SAN demodulation requirements and change the number of UCI information bits from 22 to 16 for the PUCCH format 2 BLER case and the PUCCH format 4 BLER case.
Do not include CSI in PUCCH for NTN SAN demodulation requirements.
Change the number of UCI information bits from 22 to 16 for the PUCCH format 2 BLER case and the PUCCH format 4 BLER case.
Additional DMRS configuration for PUCCH format 3/4
The additional DMRS configuration for PUCCH format 3/4 is never discussed before. Here we propose to define PUCCH format 3/4 requirements with additional DMRS configuration both enabled and disabled, same as legacy BS requirements.
Define PUCCH format 3/4 requirements with additional DMRS configuration both enabled and disabled.
Test setup for FR1 UL coverage enhancement
PUSCH with DM-RS bundling
RB assignment
	· Way forward
· Option 1: Full applicable test bandwidth
· Option 2: 6RBs for both 15KHz and 30KHz



Based on RAN1 observation, the phase continuity requirements can be satisfied for the specific scenario only when 6 PRBs in the middle of the bandwidth is allocated for PUSCH with DM-RS bundling. So it is reasonable to select 6RBs for both 15KHz and 30KHz for PUSCH with DM-RS bundling.
	For NTN-specific PUSCH DMRS bundling, 
· In LEO 1200 with elevation angle 30 deg. and SCS = 15 kHz, RAN1’s understanding is the following:
· Phase difference limit (Table 6.4.2.5-1 in 38.101-1) cannot be satisfied over multiple slots (for carrier bandwidth 5 MHz or larger), if the PRB allocation is not within 6 PRBs from the DC carrier, pre-compensation by UE and post-compensation by gNB are not assumed, and 70.5 (us/s) timing drift rate is assumed.
Note: this does not imply that UE shall be scheduled within 6 PRBs from the DC carrier.



Select 6RBs for both 15KHz and 30KHz for PUSCH with DM-RS bundling.
PUSCH aggregation factor & pusch-TimeDomainWindowLength
	· Way forward
· Option 1: n8
· Option 2: n4
· Way forward
· Option 1: 8
· Option 2: 4



In RAN4#108, there is agreement achieved in RF session that “Taking existing requirements specified for the maximum allowable phase difference for DMRS bundling captured in Table 6.4.2.5-1 of TS 38.101-1 as starting point”. So we propose to use the same PUSCH aggregation factor and pusch-TimeDomainWindowLength as the legacy DMRS bundling demodulation requirements, i.e. n8 for PUSCH aggregation factor and 8 slots for pusch-TimeDomainWindowLength.
Configure n8 for PUSCH aggregation factor and 8 slots for pusch-TimeDomainWindowLength for PUSCH with DMRS bundling.
Proposals
In this contribution, we discuss on SAN demodulation requirements for NR NTN enhancements. Our observations and proposals are:
1. Only MCS 2 for normal PUSCH with CP-OFDM.
Do not configure PTRS for all test cases to be defined for normal PUSCH requirements.
Do not include CSI in PUCCH for NTN SAN demodulation requirements.
Change the number of UCI information bits from 22 to 16 for the PUCCH format 2 BLER case and the PUCCH format 4 BLER case.
Define PUCCH format 3/4 requirements with additional DMRS configuration both enabled and disabled.
Select 6RBs for both 15KHz and 30KHz for PUSCH with DM-RS bundling.
Configure n8 for PUSCH aggregation factor and 8 slots for pusch-TimeDomainWindowLength for PUSCH with DMRS bundling.
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