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Introduction

	Agreements RAN2#121bis-e
Rel-18 NTN coverage enhancements work will focus on addressing the RAN2 impact (if any) from RAN1 agreements on PUCCH enhancements for MSG4 HARQ-ACK and DMRS bundling for PUSCH. No further enhancements are pursued in this release


RAN2 has agreed that for coverage enhancements if there is RAN2 impact identified by RAN1 last meeting. The contribution intends to discuss remaining issues on coverage enhancements based on RAN progress.
Discussion
RAN1 has sent LS in [2] to inform RAN2 about the agreed higher layers parameters, where the parameters for NTN includes numberOfPUCCHforMsg4HARQACK-RepetitionsList and rsrp-ThresholdPUCCHforMsg4HARQACK. For numberOfPUCCHforMsg4HARQACK-RepetitionsList, RAN1 has indicated in the table it is provided via SIB with candidate values {1,2,3,4}. While for rsrp-ThresholdPUCCHforMsg4HARQACK, RAN1 is still discussing whether to introduce this field or not and the details if it is introduced. Therefore RAN2 can wait for more progress is reached in RAN1 before discussing providing RSRP value through higher layer signalling.
Observation 1: RAN1 has agreed to use SIB to provide repetition factor configuration of PUCCH repetition for Msg4 HARQ-ACK with candidate values of {1, 2,4,8}.
Since it is within RAN2 scope to discuss which SIBs can be used for deliver such information. Considering this repetition factor is only applicable for NTN, it is proposed to use SIB19 to provide this information.
Proposal 1: SIB19 is used to provide repetition factor configuration of PUCCH repetition for Msg4 HARQ-ACK, with candidate values of {1, 2,4,8}. 

	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

Working assumption
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.


Furthermore, RAN1 has reached working assumption to use higher layer signalling in Msg3 PUSCH to indicate capability.request for Msg3 repetition, wherein RAN1 has sent LS in [2], which request RAN2 to provide feedback on the feasibility of option B. 

According to RAN1’s working assumption, there is no need to differentiate either repetition request or capability report in state 1, which means for the purpose of two state information, only one bit indication in higher layer signalling would be sufficient to meet RAN1’s requirement. 

Observation 2: One bit indication in higher layer signalling is sufficient to provide two-sates information as requested by RAN1.
Since there is only one reserved bit in CCCH messages, which is saved for significant issues common for all UEs, it is preferred not to use it. Therefore the possible ways to provide the two-state information using higher layer signalling would be as below:

Alt1: new LCIDs to identify CCCH/CCCH1 message
Alt2: Reserved bit in MAC layer.
Observation 3: Possible ways to provide the two-state information using higher layer signalling would be as below:

Alt1: new LCH IDs to identify CCCH/CCCH1 message
Alt2: Reserved bit in the MAC subheader identifying the CCCH/CCCH1 messages
It is noticed that currently there are only 6 codepoints remaining in LCIDs, and eRedCap has agreed to use two new LCIDs for CCCH/CCCH1 message during random access which decrease the remaining codepoints to 4. And As analyzed in contribution in [4], alt1 may be less future proof since it would be impossible to use PUCCH HARQ feedback for (e)RedCap UEs if supported in NTN. 
Observation 4: Using new LCIDs to identify CCCH/CCCH1 requesting/capable of PUCCH repetition for HARQ -ACK makes it impossible to support this feature for redCap UEs if it is supported in NTN, which is not future proofing. 
Therefore based on above analyze, alternative 2 is preferred. 
Proposal 2: RAN2 confirms the feasibility of option B in RAN1’s working assumption, and agrees that R bit in the subheader identifying the CCCH/CCCH1 messages is used to deliver the two state information agreed by RAN1. 

If P2 is confirmed, then UE sets the R bit with value 1 to indicate the state 1, and set R bit with value zero to indicate state 2 as agreed by RAN1.
Proposal 3: If P2 is confirmed, then UE sets the R bit with value 1 to indicate the state 1, and set R bit with value zero to indicate state 2 as agreed by RAN1.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: RAN1 has agreed to use SIB to provide repetition factor configuration of PUCCH repetition for Msg4 HARQ-ACK with candidate values of {1, 2,4,8}.
Proposal 1: SIB19 is used to provide repetition factor configuration of PUCCH repetition for Msg4 HARQ-ACK, with candidate values of {1, 2,4,8}. 

Observation 2: One bit indication in higher layer signalling is sufficient to provide two-sates information as requested by RAN1.
Observation 3: Possible ways to provide the two-state information using higher layer signalling would be as below:

Alt1: new LCH IDs to identify CCCH/CCCH1 message
Alt2: Reserved bit in the MAC subheader identifying the CCCH/CCCH1 messages
Observation 4: Using new LCIDs to identify CCCH/CCCH1 requesting/capable of PUCCH repetition for HARQ -ACK makes it impossible to support this feature for redCap UEs if it is supported in NTN, which is not future proofing. 
Proposal 2: RAN2 confirms the feasibility of option B in RAN1’s working assumption, and agrees that R bis in the MAC subheader identifying the CCCH/CCCH1 messages is used to deliver the two state information agreed by RAN1.

Proposal 3: If P2 is confirmed, UE sets the R bit with value 1 to indicate state 1, and sets R bit with value zero to indicate state 2 as agreed by RAN1.
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