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1. Introduction
[bookmark: _Hlk528680199]In the last RAN4#103-e meeting, companies have discussions on the non-terrestrial network demodulation requirements. Following WF [1] was agreed for SAN PUCCH demodulation requirement issues. 
PUCCH requirements
Scope of PUCCH requirements
Agreements
· PUCCH format 2/3/4: additional note should be added that the UCI information does not contain CSI part 1 and CSI part 2.
· PUCCH format 0: select 2 symbol case from legacy BS PUCCH format 0 requirements.
· PUCCH format 1: Same as the legacy BS PUCCH format 1
· PUCCH format 2: select both two cases with different UCI information bits from legacy BS requirements
· PUCCH format 3: only select 1 PRB with 14 symbol case from legacy BS requirements
· PUCCH format 4: Same as the legacy BS PUCCH format 4
· For PUCCH format 3/4, FFS DMRS configuration:
· Option 1: DM-RS 1+0
· Option 2: Both DM-RS 1+0 and 1+1
· PUCCH format 1(multi-slot): Same as the legacy BS PUCCH format 1 (multi-slot)
SCS/CBW set
Agreements
· If only a few of PRBs can be used for UL, only one requirement will be applied for all bandwidths.
· If full bandwidth can be used for UL, only requirements for minimum bandwidths could be introduced. 
· The PUCCH PRB number of PF2/3 need to wait for the conclusion of PUSCH part
· Reuse Rel-15 test applicability rule defined in clause 8.1.2.2.3 Applicability of requirements for different channel bandwidths
Antenna configuration for PUCCH
Agreements
· Align with the antenna configuration for PUSCH 
Channel model
Agreements
· Align with the channel model for normal PUSCH requirements

In this contribution, open issues for SAN PUCCH demodulation will be further analyzed.     

2. Discussion
Antenna configuration
According to our simulation results on 1Rx [2], format 0/2 show target SNR within 10~16dB. But the link budget results of UL CNR for different scenarios in TR38.821 are captured in Table 2-1. The format 0/2 SNR for 1Rx are much higher than link budget results which indicates these formats would not be suitable for 1Rx scenario. 
Table 2-1 CNR based on link budget results
	CNR [dB]
	Satellite RF parameters set #1
	Satellite RF parameters set #2

	
	DL
	UL
	DL
	UL

	GEO
	0
	-10.9
	-5.2
	-15.7

	LEO1200
	7.2
	-2.6
	1.2
	-8.6

	LEO600
	6.6
	2.8
	0.6
	-3.2



Observation 1: The target SNR for format 0 and 2 in 1Rx configuration are much higher than link budget results. 
We propose that RAN4 reconsider the necessary of requirements of these formats for 1Rx. One solution is only considering the requirements of format 0 and 2 for 2Rx. If it is agreed, the corresponding manufacture declaration and applicability rule should be further discussed. 
Proposal 1:  RAN4 consider SAN PUCCH format 0 and format 2 requirements for only 2Rx configuration. Corresponding manufacture declarations and applicability rules should be further discussed.
Channel model
To clarify the agreement, we think that only NLOS channel is enough to check the PUCCH demodulation performance. 
Proposal 2: Only take NLOS channel used in PUSCH requirement for PUCCH requirement.  


3. Conclusions
Observation 1: The target SNR for format 0 and 2 in 1Rx configuration are much higher than link budget results.
Proposal 1:  RAN4 consider SAN PUCCH format 0 and format 2 requirements for only 2Rx configuration. Corresponding manufacture declarations and applicability rules should be further discussed.
Proposal 2: Only take NLOS channel used in PUSCH requirement for PUCCH requirement.  
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