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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
For PUCCH for Msg4 HARQ-ACK, RAN1#114bis made the following agreement. A corresponding TP was endorsed for TS38.212 clause 7.3.1.2.1. 
Agreement (RAN1#114bis)
With respect to dynamic indication of PUCCH repetition factor by using DAI field in DCI format 1_0 with CRC scrambled by TC-RNTI for UE that has indicated capability of the PUCCH repetition, when multiple repetition factors are configured:
· the 1st/2nd/3rd/4th configured repetition factors are mapped to ‘00’, ’01’, ‘10’, ‘11’ of 2 bits DAI field, respectively. When the 3rd and/or the 4th repetition factors is/are not configured, the corresponding codepoint(s) (i.e., ‘10’ and/or ‘11’) is(are) not used.




Further the following agreement was made in RAN1#114bis  for higher layer parameters for R18 NR NTN PUCCH repetitions
Parameter name in the spec
Description
Value range
Default value aspect
Per (UE, cell, TRP, …)
numberOfPUCCHforMsg4HARQACK-RepetitionsList
Indicates the number of repetitions for PUCCH transmission for Msg4 HARQ-ACK. If multiple values are configured, a single value from the configured values is indicated in DCI.
One or more of {1,2,4,8} except for {1}
NA
Per cell






RAN1#111 made working assumptionWorking assumption (RAN1#111)
For PUCCH repetition for Msg4 HARQ-ACK,
· One or more repetition factors may be configured via SIB
· [bookmark: _Hlk149673194]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



RAN1#114bis made agreement on UE features
Agreement : Adopt the following changes highlighted in chromatic fonts, while keeping the yellow highlighting, if any, as shown

44. NR_NTN_enh
44-1
PUCCH repetition on common PUCCH resource for Msg4 HARQ-ACK
1. Support repetition transmission of PUCCH for Msg4 HARQ-ACK on common PUCCH resource (i.e., PUCCH resource before dedicated configuration is provided)
2. Support receiving repetition factor in system information
3. Support receiving repetition factor in DCI format 1_0 with CRC scrambled by TC-RNTI scheduling Msg4 PDSCH
4. Support Msg3 to transmit information for PUCCH Msg4 HARQ-ACK repetition
[5. Extension of the repetition transmission of PUCCH before dedicated PUCCH resource configuration]
6. Support of RSRP threshold for Msg4 HARQ-ACK repetition on common PUCCH resources
FFS
Yes
No
UE does not support PUCCH repetition for common PUCCH resources Msg4 HARQ-ACK
Per Band
N/A
N/A
N/A
A UE that includes [RAN2 parameter name] in [RRC Setup Request] must support FG 44-1

[Note: This UE feature group is applicable only for bands in Table 5.2.2-1 in TS 38.101-5 [and HAPS operation bands in Clause 5.2 of TS 38.104]
Optional without capability signaling


Based on the above agreements and the working assumption,  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. DCI indication should not be used as it is only relevant for the case of multiple factors configured via SIB, where PUCCH repetition for Msg4 HARQ-ACK may be dynamically determined and indicated by gNB. We propose to make this clear and confirm the working assumption in RAN1#111 for case where only one repetition factor is configured via SIB.

Proposal 1: For PUCCH repetition for Msg4 HARQ-ACK, if only one repetition factor is configured via SIB, UE capable of PUCCH repetition for Msg4 HARQ-ACK can perform repetition with the repetition factor without DCI indication.

We further propose to make this clear in FG 44-1 that component 3 applies if more than one repetition factors are configured via SIB.

Proposal 2: Modify FG 44-1 Component 3 as indicated in red text:
3. Support receiving repetition factor in DCI format 1_0 with CRC scrambled by TC-RNTI if more than one repetition factors are configured via SIB. 

There is need to clarify UE behaviour when repetition factor is not configured via SIB. It seems reasonable that in this case, UE follows Rel-17 behaviour for Msg 4 HARQ Ack without PUCCH repetitions.

Proposal 3: When repetition factor is not configured via SIB, UE follows Rel-17 behaviour for Msg 4 HARQ Ack without PUCCH repetitions.

4 Conclusion
In this contribution, the following observations and proposals were made:
Proposal 1: For PUCCH repetition for Msg4 HARQ-ACK, if only one repetition factor is configured via SIB, UE capable of PUCCH repetition for Msg4 HARQ-ACK can perform repetition with the repetition factor without DCI indication.

Proposal 2: Modify FG 44-1 Component 3 as indicated in red text:
3. Support receiving repetition factor in DCI format 1_0 with CRC scrambled by TC-RNTI if more than one repetition factors are configured via SIB. 

Proposal 3: When repetition factor is not configured via SIB, UE follows Rel-17 behaviour for Msg 4 HARQ Ack without PUCCH repetitions.
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