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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.      
Discussion
Background and scope
Regarding the items identified in the WID we believe for the generation of SAN demodulation requirements that the enhancements highlighted in green below have the most impact.
	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



[bookmark: _Toc146552609] RAN4 shall define SAN demodulation requirements for the coverage enhancements introduced in Rel-18
The coverage enhancements NTN description is as follows:
	Coverage enhancement

The Rel-18 NTN objectives are focused on the applicability of the “solutions developed by general NR coverage enhancement” (NR_cov_enh) to NTN, and identifying potential issues and enhancements if necessary, considering the NTN characteristics including large propagation delay and satellite movement. Only NTN-specific characteristics are to be included in this coverage enhancement work, otherwise it should be part of another WI (e.g., UL enhancement of coverage). 

The following reference scenario is considered for the definition of uplink coverage enhancements for NTN: parameter set-1 for LEO-1200 satellite operating at Line of Sight (LOS) and commercial smartphones with -5.5 dBi antenna gain and 3 dB polarisation loss (per antenna port). 
Note: It is understood that the enhancements defined for LEO can also apply to GEO and MEO scenarios as appropriate. No additional work is expected for MEO/GEO.
The targeted services are VoIP using AMR 4.75 kbps and data transmission services with Low data rate of 3 kbps.


 The detailed objectives are for NTN:
· To specify PUCCH enhancements for Msg4 HARQ-ACK (e.g. repetition) [RAN1, RAN4]
· To specify if necessary, enhancements to the Rel-17 procedures for DMRS bundling for PUSCH taking into account NTN-specifics (e.g. time-frequency pre-compensation) [RAN1]





[bookmark: _Toc146552610]The coverage enhancements will directly impact PUCCH and PUSCH requirements.
[bookmark: _Toc146552611]RAN4 shall define requirements for PUSCH based upon the new enhancements for NR NTN
[bookmark: _Toc146552612]RAN4 shall define requirements for PUCCH based upon the new enhancements for NR NTN
PUCCH Enhancements
PUCCH repetitions
Following RAN1#113 the following agreement was reached for PUCCH repetitions.
	If PUCCH repetition discussed in R18 NR NTN coverage enhancement is supported for PUCCH transmission when dedicated PUCCH resource configuration is not provided:
· The agreements and working assumptions for PUCCH for Msg4 HARQ-ACK are applied to any PUCCH transmission by using common PUCCH resource
· The same repetition factor is applied for PUCCH for Msg4 HARQ-ACK and subsequent PUCCH transmissions by using common PUCCH resource
· Note: It is not precluded for gNB to provide dedicated PUCCH config via Msg4 PDSCH.




The working assumption for PUCCH Msg4 HARQ-ACK is discussed in the following section.
HARQ-ACK
The working assumption from RAN1#113 (FL summary) is as follows.
	For PUCCH repetition for Msg4 HARQ-ACK, support Option B as container of the repetition request or capability report indicated by UE.
· Option B: Higher layer signaling in Msg3 PUSCH

Send an LS to RAN2 at RAN1#113 to provide details of “repetition request or capability report”, to ask the feasibility of Option B, and if feasible, to specify the details of Option B.



If higher layer signalling is utilised for PUCCH repetitions, then it is unlikely to impact the SAN demodulation performance.
[bookmark: _Toc146552613]If PUCCH repetitions are agreed to be scheduled by higher layer messaging from PUSCH then they are unlikely to impact SAN demodulation performance.
[bookmark: _Toc146552614]RAN4 to confirm if the higher layer messaging with PUSCH to schedule PUCCH has impact on demodulation performance.
Nokia further notes that the options for PUCCH repetitions exist within the set {2,4,8} from previous RAN1 meetings, and that performance for 4 and 8 repetitions is not defined in TS 38.108, therefore the agreement in RAN1 to have these scheduled by PUSCH signalling is overtaken by the lack of requirements for SAN demodulation of 4 and 8 PUCCH repetitions.
[bookmark: _Toc146552615]There exists no requirements for 4 and 8 PUCCH repetitions, and these are potentially requested by PUSCH signalling
[bookmark: _Toc146552616]RAN4 shall define requirements for 4 and 8 PUCCH repetitions.
PUSCH Enhancements
DMRS Bundling
There is an underlying assumption with DMRS bundling that the UE will be able to conduct pre-compensation for maintain phase consistency during a configured TDW, as well as for it to do autonomous TA compensation.
The effects of these would cause the PUSCH transmission to be punctured, however it is not clear of the exact details of this as they have not been defined in RAN1.
[bookmark: _Toc146552617]RAN4 to agree the impact that the assumed pre-compensation would have on SAN demodulation.
Channel Model
The introduction of deployments above 10 GHz implies that the existing NTN Channel Parameter Models in TS 38.101-5 [2] (Table B.2.2-1), may be invalid for the appropriate deployments for frequency bands above 10 GHz as such Nokia believes that these Channel parameters should be revisited and new requirements defined.
[bookmark: _Toc146552536][bookmark: _Toc146552618]The existing propagation channels may not be valid for deployments above 10 GHz.
[bookmark: _Toc146552537][bookmark: _Toc146552619]RAN4 to discuss propagation channel models and applicability to deployments above 10 GHz.
[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: 
Proposal 1: RAN4 shall define SAN demodulation requirements for the coverage enhancements introduced in Rel-18
Observation 1: The coverage enhancements will directly impact PUCCH and PUSCH requirements.
Proposal 2: RAN4 shall define requirements for PUSCH based upon the new enhancements for NR NTN
Proposal 3: RAN4 shall define requirements for PUCCH based upon the new enhancements for NR NTN
Observation 2: If PUCCH repetitions are agreed to be scheduled by higher layer messaging from PUSCH then they are unlikely to impact SAN demodulation performance.
Proposal 4: RAN4 to confirm if the higher layer messaging with PUSCH to schedule PUCCH has impact on demodulation performance.
Observation 3: There exists no requirements for 4 and 8 PUCCH repetitions, and these are potentially requested by PUSCH signalling
Proposal 5: RAN4 shall define requirements for 4 and 8 PUCCH repetitions.
Proposal 6: RAN4 to agree the impact that the assumed pre-compensation would have on SAN demodulation.
Observation 4: The existing propagation channels may not be valid for deployments above 10 GHz.
Proposal 7: RAN4 to discuss propagation channel models and applicability to deployments above 10 GHz.
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