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[bookmark: _Ref528762725]Introduction
In RAN1#113 meeting, RAN1 sent LS [1] to RAN2 and in the LS, the following assumption was agreed:
	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


Based on the LS, RAN2 needs to discuss the solutions based on Option B, i.e. higher layer signaling in Msg3 PUPSCH.
In this document, we analyse the solutions regarding higher layer signaling in Msg3 PUSCH and the draft replied LS is also prepared.
Discussion
[bookmark: _GoBack]For PUCCH repetition for Msg4 HARQ-ACK, if higher layer signaling in Msg3 PUSCH was applied, the following candidate solutions can be discussed.
[bookmark: OLE_LINK4][bookmark: OLE_LINK7]Solution 1: New MAC CE or RRC message multiplexed in Msg3
In this solution, new MAC CE or RRC message can be defined as container of the repetition request or capability report and it is multiplexed in Msg3. However, in this solution the Msg3 size will be larger than the existing Msg3 size. Under the condition that the network is not aware of the extension of Msg3, the size of the RAR UL grant may be not large enough to include this new defined MAC CE or RRC message.
Meanwhile, when the UE requests/indicates the PUCCH repetition for Msg4, it means that the UE suffers poor channel condition. Then, it is high probability that the network does not assign large PDU size for Msg3.
Furthermore, this may bring impacts on the whole RACH procedure. Hence, this solution is not preferred.
[bookmark: _Toc142466621]Proposal 1: New MAC CE or RRC message multiplexed in Msg3 for PUCCH repetition for Msg4 HARQ-ACK is not supported.
Solution 2: Using reserved LCID
Based on current specification, 7 LCIDs (value 37-42 and 47) are reserved for future [2]. However, in Rel-18 eRedCap, it was agreed in RAN2#122 as following: 
	All R18 eRedCap UEs uses the two new LCIDs for Msg3/MsgA PUSCH for CCCH/CCCH1 during Random Access, i.e., both those with peak rate reduction + BB BW reduction, and those with only peak rate reduction.


And based on the latest running CR, 2 LCIDs have been occupied for eRedCap [3]. Hence, it can be seen that only 5 LCIDs are left. So, Solution 2 is not friendly to the future extension.
Furthermore, it is expected that (e)RedCap UE can work in NTN. Therefore, in order to enable this feature, more LCIDs should be occupied in the future release. This greatly impacts the utilization of LCID.
Hence, it is proposed:
[bookmark: _Toc142466622]Proposal 2: Using new LCID for PUCCH repetition for Msg4 HARQ-ACK is not supported.
Solution 3:Reserved bit in MAC subheader
In MAC subheader, there is only one Reserved bit left according to Figure 1[2]. And it will be set to 0 based on MAC specification. If the reserved bit is used or PUCCH repetition for MSG4 HARQ-ACK, it can be set to 1. And the network can detect whether the UE requests or has the capability for PUCCH repetition for Msg4 via reading this Reserved bit.
[image: ]
Figure 1: R/F/LCID/L MAC subheader with 8-bit L field
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]However, if the enhancement is applied, the network will read Reserved bit in subheader consisted in Msg3 to determine whether the the UE requests Msg4 repetition or has the Msg4 repetition capability considering the network does not know which UEs apply the Reserved bit.This will bring complexity on the network. Furthermore, considering there is only one Reserved bit left, it should be left to more essential extension of MAC PDU in the future rather than PUCCH repetition for Msg4.
Therefore, we propose not using Reserved bit to request the PUCCH repetition for Msg4 HARQ-ACK.
[bookmark: _Toc142466623][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 3: Using Reserved bit in the MAC subheader for PUCCH repetition for Msg4 HARQ-ACK is not supported.
Solution 4:Spare bit in RRC messages
If the spare bit of the RRC message e.g. RRCSetupRequest/ RRCResumeRequest/ RRCResumeRequest1/ RRCRestablishmentRequest is used for PUCCH repetition for Msg4 HARQ-ACK, multiple RRC messages would be modified to adapt this new feature. But other RACH events without CCCH, e.g. RACH procedure requesting UL grant, are not covered yet. This is not a unified solution and brings huge complexities to RACH procedure.
Hence this solution is not feasible.
[bookmark: _Toc142466624]Proposal 4: Using spare bit in RRC signaling for PUCCH repetition for Msg4 HARQ ACK is not supported.
Based on the analysis above, the 4 solutions are not feasible. Hence, from RAN2 side, it is not feasible to support indicate in MSG3 PUSCH for PUCCH repetition, it is proposed that:
[bookmark: _Toc142466625]Proposal 5: Higher layer signaling in Msg3 PUSCH for PUCCH repetition for Msg4 HARQ-ACK is not supported in RAN2.
The reply LS is attached in Annex.
Conclusion
In this document, we find the proposals as following:
Proposal 1: New MAC CE or RRC message multiplexed in Msg3 for PUCCH repetition for Msg4 HARQ-ACK is not supported.
Proposal 2: Using new LCID for PUCCH repetition for Msg4 HARQ-ACK is not supported.
Proposal 3: Using Reserved bit in the MAC subheader for PUCCH repetition for Msg4 HARQ-ACK is not supported.
Proposal 4: Using spare bit in RRC signaling for PUCCH repetition for Msg4 HARQ ACK is not supported.
Proposal 5: Higher layer signaling in Msg3 PUSCH for PUCCH repetition for Msg4 HARQ-ACK is not supported in RAN2.
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Annex
1. Overall Description:
RAN2 thanks RAN1 for their LS on PUCCH repetition for Msg4.
RAN1 asks RAN2 to provide feedback on the feasibility of Option B, and if feasible, to specify the details of Option B.
	[bookmark: _Hlk135658640]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



RAN2 has further discussed the feasibility of using higher layer signalling in Msg3 PUSCH to indicate PUCCH repetition request or capability report.
· From RAN2 perspective, it is not feasible to use higher layer signaling in Msg3 PUSCH.


2. Actions:

To RAN1:
ACTION: RAN2 respectfully asks RAN1 to take the above feedback into account.
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