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1 Introduction
In RAN#97 [1], the revised WID on NR NTN enhancements was endorsed.  The detailed objectives for NTN are:
· To specify PUCCH enhancements for Msg4 HARQ-ACK (e.g. repetition) [RAN1, RAN4]
· [bookmark: _Hlk114941392]To study DMRS bundling for PUSCH taking into account NTN-specifics (e.g. time-frequency pre-compensation) and, if necessary, specify enhancements to the Rel-17 procedures [RAN1]

In this contribution, UL coverage enhancements are discussed.

[bookmark: _Hlk118209963]2 PUCCH enhancements for Msg4 HARQ-ACK
Signalling for RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK: 

For PUCCH for Msg4 HARQ-ACK, RAN1#113 and #112bis made the following Working Assumptions
Working assumption (RAN1#113)
For PUCCH repetition for Msg4 HARQ-ACK, 
· Two-state information is transmitted as ‘repetition request or capability report’ in the existing agreements/working assumptions.
· The two-state information represents state 1: ‘repetition request or capability report’ or state 2: no indication.
· How to transmit the two-state information is up to RAN2 when higher layer signaling is used for the transmission.
· In state 1, only either repetition request or capability report is transmitted from each UE when transmitted, and they are not differentiated in the signaling.
· Note: repetition request and capability report are defined as in the working assumption reached at RAN1#112.
· 
Working assumption (112bis)
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




RAN1#113 sent LS to RAN2 in R1-2306105 to ask on feasibility of Option B from RAN2 perspective to confirm working assumption. RAN2#123 made agreement on Option B is feasible. 
1. RAN2 confirms that the request/capability of PUCCH repetition for Msg4 HARQ-ACK via Msg3 higher layer signaling is feasible (can rediscuss if we cannot converge on a specific solution).
Observation 1: RAN2made agreement on Option B “Higher layer signaling in Msg3 PUSCH” is feasible. No further discussion for the repetition request or capability report indicated by UE is necessary.


RAN1#114 confirmed working assumption for RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK. 
Agreement (RAN1#114):
The working assumption at the RAN1#112 meeting is superseded by the following agreement:
For PUCCH repetition for Msg4 HARQ-ACK,
· A RSRP threshold can be configured via SIB when the number of repetitions is configured by SIB.
· If the RSRP threshold is configured,
· UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK only if measured RSRP is lower than the configured RSRP threshold.
· If the RSRP threshold is not configured,
· UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK
· Alt B: New RSRP threshold is introduced.
· Note: the same value between the new RSRP threshold and the RSRP threshold for R17 Msg3 repetition can be configured by gNB implementation.
· The range of RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK is the same as the range of the RSRP threshold for R17 Msg3 repetition.
· FFS signaling details, e.g. whether RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK is signaled as a relative or absolute value
· Note: UE incapable of PUCCH repetition for Msg4 HARQ-ACK transmits neither repetition request nor capability report
· Note 2: RAN1 considers that there is no difference between “repetition request” and “capability report” in earlier RAN1 agreements



RAN1#111 made working assumptionWorking assumption
For PUCCH repetition for Msg4 HARQ-ACK,
· One or more repetition factors may be configured via SIB
· If only one repetition factor is configured via SIB and if the value is one of {[1], 2, 4, 8}, UE capable of PUCCH repetition for Msg4 HARQ-ACK can perform repetition with the repetition factor
· [bookmark: _Hlk146902227]FFS: whether UE requests repetition or indicates repetition capability
· If multiple factors from {1, 2, 4, 8} are configured via SIB, PUCCH repetition for Msg4 HARQ-ACK may be dynamically determined and indicated by gNB 
· FFS: whether UE requests repetition or indicates repetition capability
· FFS: whether repetition factor is indicated by UE
· FFS: UE behavior when repetition factor is not configured via SIB
· FFS: whether one or more UE capabilities are needed for the above is for further discussion


The Note 2 in the working assumption on the RSRP threshold resolves the first FFS and second FFS “whether UE requests repetition or indicates repetition capability”. This clarifies that there is no difference between “repetition request” and “capability report” in earlier RAN1 agreements. On third FFS “UE behavior when repetition factor is not configured via SIB”, the simplest way is that UE follows Rel-17 behaviour for Msg 4 HARQ Ack without PUCCH repetitions.


[bookmark: _Hlk134796526]Observation 2: When repetition factor is not configured via SIB, UE follows Rel-17 behaviour for Msg 4 HARQ Ack without PUCCH repetitions.


PUCCH transmission when dedicated PUCCH resource configuration is not provided:

RAN1#113 made agreement for PUCCH transmission when dedicated PUCCH resource configuration is not provided.
Agreement
[bookmark: _Hlk142311754]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.



PUCCH transmission when dedicated PUCCH resource configuration is not provided:
RAN Plenary RAN#101 made agreement:· PUCCH repetition discussed in Rel-18 NR NTN coverage enhancement is supported for the PUCCH transmissions when dedicated PUCCH resource configuration is not provided
· No additional RAN1 work to support this behavior is assumed
· It is confirmed that DAI field for dynamic indication of repetition factor can indicate '1' when multiple values configured by the gNB for repetition factors include '1'
· FG 44-1 is used to indicate the support of this feature


Observation 3: Based on RAN#101 decision, there is no additional RAN1 work to support behavior on PUCCH transmission when dedicated PUCCH resource configuration is not provided.

3 DMRS bundling for PUSCH
For PUSCH for VoIP, RAN1#114 made the following working agreement and agreement:

Agreement
For NTN-specific PUSCH DMRS bundling,
· As UE capability report,
· UE reports the max TDW size it can support by fulfilling the phase difference limit requirement.
· Note: phase difference limit requirement is assumed to be at gNB receiver from RAN1 perspective.
· Details, e.g., whether FG 30-4 is used without new FG or new FG is introduced, is discussed in UE feature session.
· No consensus on whether to support Option 1d/1e/1f/1g.

Agreement
For NTN-specific PUSCH DMRS bundling, actual TDW is determined by the existing events and no additional event is defined.

Conclusion
For NTN-specific PUSCH DMRS bundling, 
· For UE assistance information (i.e., report by signaling other than UE capability report),
· No consensus on whether to support Option 2b/2c/2d
.



Observation 4: Based on RAN1#114 agreements and conclusions, there is no further issue to discuss in RAN1.	Details, e.g., whether FG 30-4 is used without new FG or new FG is introduced, is discussed in UE feature session

4 Conclusion
In this contribution, the following observations and proposals were made:

Signalling for RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK:

Observation 1: RAN2made agreement on Option B “Higher layer signaling in Msg3 PUSCH” is feasible. No further discussion for the repetition request or capability report indicated by UE is necessary.

Observation 2: When repetition factor is not configured via SIB, UE follows Rel-17 behaviour for Msg 4 HARQ Ack without PUCCH repetitions.


PUCCH transmission when dedicated PUCCH resource configuration is not provided:

Observation 3: Based on RAN#101 decision, there is no additional RAN1 work to support behavior on PUCCH transmission when dedicated PUCCH resource configuration is not provided.

DMRS bundling for PUSCH:

Observation 4: Based on RAN1#114 agreements and conclusions, there is no further issue to discuss in RAN1.	Details, e.g., whether FG 30-4 is used without new FG or new FG is introduced, is discussed in UE feature session
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