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[bookmark: _Toc116995841]Introduction
The introduction of NR NTN enhancements for Rel-18 has been outlined in the WID [1], with an aim to add functionality to increase features that were introduced in Rel 15, 16 and 17.
RAN4 Demodulation will specify the performance of these new enhancements.
The main objectives from the WID [1] are as follows:
	· Specify RRM performance requirements and test cases [RAN4]
· Specify UE demodulation and CSI reporting requirements [RAN4]
· Specify satellite access node demodulation requirements [RAN4]
· Specify satellite access node conformance tests [RAN4]


For the following enhancements
	4.1.1	Coverage enhancement
4.1.2	NR-NTN deployment in above 10 GHz bands
4.1.3	Network verified UE location
4.1.4	NTN-TN and NTN-NTN mobility and service continuity enhancements



In this paper, we present Nokia’s view on the impact to SAN demodulation requirements.      
Within RAN4#110 several open issues were presented in the way forward [3] which will be discussed in this contribution.
	Issue 3-5-1: UCI info (Test setup for PUCCH for above 10 GHz bands)
· Way forward
· FFS on the UCI information on PUCCH demodulation requirement.
Issue 3-7-6: RB assignment (PUSCH with DM-RS bundling)
· Way forward
· Option 1: Full applicable test bandwidth
· Option 2: 6RBs for both 15KHz and 30KHz
Issue 3-7-11: PUSCH aggregation factor
· Way forward
· Option 1: n8
· Option 2: n4
Issue 3-7-12: pusch-TimeDomainWindowLength
· Way forward
· Option 1: 8
· Option 2: 4




Discussion
Issue 3-5-1: UCI info
In the way forward from RAN4#110 there was an open issue presented on UCI information bits. The number of UCI bits is derived from the format used for PUCCH. As formats 0,1,2,3 and 4 should be defined Nokia believes the UCI information bits should vary on the PUCCH format.
[bookmark: _Toc163206564]The number of UCI information bits is dependent on the PUCCH format, and all formats will have requirements defined.
For PUCCH format 0, the number of UCI bits is 1.
[bookmark: _Toc163206565]RAN4 shall use 1 UCI Information bit for Format 0 PUCCH requirements.
For PUCCH format 1, the number of UCI bits is 2.
[bookmark: _Toc163206566]RAN4 shall use 2 UCI Information bits for Format 1 PUCCH requirements.
For PUCCH format 2, the number of UCI bits is 4 and 22.
[bookmark: _Toc163206567]RAN4 shall use both 4 and 22 UCI Information bits for Format 2 PUCCH requirements.
For PUCCH format 3, the number of UCI bits is 16.
[bookmark: _Toc163206568]RAN4 shall use 16 UCI Information bits for Format 3 PUCCH requirements.
For PUCCH format 4, the number of UCI bits is 22.
[bookmark: _Toc163206569]RAN4 shall use 22 UCI Information bits for Format 4 PUCCH requirements.

Issue 3-7-6: RB assignment
Nokia believes that the full RB assignment should be used for requirements definition
[bookmark: _Toc163206570]RAN4 shall use the full applicable test bandwidth for requirements definition.
Issue 3-7-11: PUSCH aggregation factor
Due to the low link budgets associated with NTN communications, Nokia believes that requirements with an aggregation factor of 8 for PUSCH should be defined.
[bookmark: _Toc163206571]A reasonably high aggregation factor should be used due to low link budgets imparted by NTN.
[bookmark: _Toc163206572]RAN4 shall use an aggregation factor of 8 for PUSCH requirements.
Issue 3-7-12: pusch-TimeDomainWindowLength
Following Issue 3-7-11, if 8 is used for the PUSCH aggregation factor, the timedomainwindowlength, should match this, therefore this should also be 8.
[bookmark: _Toc163206573]The time domain window length should match the PUSCH aggregation factor.
[bookmark: _Toc163206574]RAN4 shall use a pusch-TimeDomainWindowLength of 8.




[bookmark: _Toc116995848]Conclusion
This contribution provides our views on SAN demodulation requirements for Rel-18 NR NTN. Specifically, a series of observation and proposals are made as follows: 
Observation 1: The number of UCI information bits is dependent on the PUCCH format, and all formats will have requirements defined.
Proposal 1: RAN4 shall use 1 UCI Information bit for Format 0 PUCCH requirements.
Proposal 2: RAN4 shall use 2 UCI Information bits for Format 1 PUCCH requirements.
Proposal 3: RAN4 shall use both 4 and 22 UCI Information bits for Format 2 PUCCH requirements.
Proposal 4: RAN4 shall use 16 UCI Information bits for Format 3 PUCCH requirements.
Proposal 5: RAN4 shall use 22 UCI Information bits for Format 4 PUCCH requirements.
Proposal 6: RAN4 shall use the full applicable test bandwidth for requirements definition.
Observation 2: A reasonably high aggregation factor should be used due to low link budgets imparted by NTN.
Proposal 7: RAN4 shall use an aggregation factor of 8 for PUSCH requirements.
Observation 3: The time domain window length should match the PUSCH aggregation factor.
Proposal 8: RAN4 shall use a pusch-TimeDomainWindowLength of 8.
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