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Introduction
An objective for Rel-18 NR NTN is to determine the applicability of general NR coverage enhancements to non-terrestrial networks, identifying potential issues and enhancements considering NTN characteristics such as large propagation delay and satellite movement [1]. As part of this work, RAN1 has agreed to specify PUCCH enhancements for Msg4 HARQ ACK (i.e., additional repetition)
In RAN2#122, RAN2 received and LS from RAN1 [2] asking to confirm the feasibility of the following RAN1 Working Assumption:
· 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
Which RAN2 subsequently confirmed in RAN2#123 [3]:
· 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).
Further discussion occurred in RAN2#123bis [4], however signalling details remains FFS pending discussion on LCID extension in a common session. This contribution discusses how repetition request/capability report for PUCCH repetition for Msg4 HARQ-ACK can be supported in NTN based on the common session outcome.
Coverage Enhancements in Rel-18 NTN
In RAN2#123, the following options were discussed regarding how to signal a request/report capability for PUCCH repetition for Msg4 HARQ ACK:
· Option 1: indicate by one R bit in a MAC subheader in Msg3 MAC PDU
· Option 2: new LCIDs for CCCH and CCCH1 for a non-RedCap UE in Msg3 MAC PDU
· Option 3: a new MAC CE with fixed size of zero bits in Msg3 MAC PDU
· Option 4: re-purpose the spare bit currently present in the RRC messages contained in UL CCCH or UL CCCH1.
Although Option 2 is simple and preserves the few remaining R bits in the MAC subheader, a key issue is the limited LCID values (7) and the number of other features which want to use them (RedCap, MUSIM).  If multiple features agree to an LCID-based solution, it could result in few (or zero) remaining LCID values for subsequent releases/feature combinations.
This issue triggered discussion on how to coordinate use of the remaining LCID space. Although details remain FFS, it was agreed in RAN2#123bis that the first R bit in the MAC subheader is used to extend the LCID space (based on explicit indication from network to enable this feature) for CCCH/CCCH1 [4]:
· RAN2 will discuss and find a solution in Rel-18
· Use first R bit for LCID extension. It is only applied to UL, and for now only CCCH/CCCH1 and enabled by network.   FFS on details.
· An explicit indication from network will be added to enable this feature.  FFS on the details of signaling.  
Regarding the impact to NTN, each individual session must agree to the LCID value usage (i.e., need and number):
· A single CR will capture the extension and LCID value to be used.  Only the need for LCID value usage will be agreed by each individual session.  Combinations can be discussed in individual session and can be brought up to common session for discussion only if need.   MAC rapporteur will provide the CRs.     
Considering RAN2 will increase the number of LCIDs in Rel-18 (addressing the key issue of Option 2), using new LCID(s) for CCCH/CCCH1 is simple and enables a common solution with other features. It is proposed that this be the agreed method to request/report capability of PUCCH repetition for Msg4 HARQ-ACK for CCCH/CCCH1.
Proposal 1: 	Confirm new LCID value(s) for CCCH/CCCH1 in MSG3 MAC PDU are used to request/ report capability for PUCCH repetition for Msg4 HARQ-ACK.
Regarding the number of LCID values required, to support both CCCH and CCCH1 at least two LCID values are needed to request/report capability of PUCCH repetition for Msg4 HARQ-ACK for a non-RedCap UE.
Proposal 2: 	At least 2 LCID values are used (one for CCCH and another for CCCH1) to request/report capability for PUCCH repetition for Msg4 HARQ-ACK for non-RedCap UE. 
As indicated by the agreement in the common session, combinations can be discussed in individual sessions and brought up in the main session for discussion if needed. One possible combination could be extending PUCCH repetition for Msg4 HARQ-ACK to RedCap UEs. Although the limited capability of RedCap devices could make them a key use case for additional coverage improvements, it may require at least an additional 2 LCID values to support the feature combination for CCCH/CCCH1 (possibly more if RedCap and eRedCap devices are differentiated).
Observation 1:	(e)RedCap devices operating in NTN could be a main use case for additional coverage enhancement but would require additional LCID values to support feature combination.
RAN2 should discuss whether to support such a combination now, or to postpone until Rel-19 when it is possible additional work on supporting RedCap UEs in NTN could already be within work item scope.
Proposal 3: 	RAN2 to discuss supporting combination of PUCCH repetition for Msg4 HARQ-ACK and (e)RedCap UEs in Rel-18.
Conclusion
In this contribution the following observations and proposals were made concerning how repetition request/capability report for PUCCH repetition for Msg4 HARQ-ACK can be supported in NTN:
Observation 1:	(e)RedCap devices operating in NTN could be a main use case for additional coverage enhancement but would require additional LCID values to support feature combination.
Proposal 1: 	Confirm new LCID value(s) for CCCH/CCCH1 in MSG3 MAC PDU are used to request/ report capability for PUCCH repetition for Msg4 HARQ-ACK.
Proposal 2: 	At least 2 LCID values are used (one for CCCH and another for CCCH1) to request/report capability for PUCCH repetition for Msg4 HARQ-ACK for non-RedCap UE. 
Proposal 3: 	RAN2 to discuss supporting combination of PUCCH repetition for Msg4 HARQ-ACK and (e)RedCap UEs in Rel-18.
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