3GPP TSG RAN WG2 Meeting #123bis
R2-2310000
Xiamen, China, 9 - 13 October, 2023                                                           
Source: 
Huawei, HiSilicon
Title: 
Higher layer signalling for PUCCH repetition for Msg4 HARQ-ACK
Agenda Item:
7.7.2
Document for:
Discussion and decision

1 Introduction
The discussion on higher layer signalling design for PUCCH repetition for Msg4 HARQ-ACK has been triggered by the RAN1 LS [1] during the last RAN2 meeting. Four possible options were on the table and two of them are for further consideration [2].
	*** possible options for RAN2 discussion ***

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.

· We no longer consider options 3 and 4


After the offline discussion on Option 2 (i.e. LCID extension), it was decided that the coordination of the use of remaining LCIDs between R18 WIs should be discussed in the common session if we go this way. As for the specific signalling design for Msg4 coverage enhancement, it remains undecided [2].
	Agreements:

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).


In this contribution, we further investigate the two remaining signalling candidates.
2 Discussion

Based on the progress in the last meeting, the following Option 1 and Option 2 supported by the majority are to be discussed for a converged solution.
Option 1: indicate by one R bit in a MAC subheader in Msg3 MAC PDU
This option is simple with limited spec impact. However, as there are only two R bits in the MAC subheader for the MAC SDU containing UL CCCH, this solution does not solve the LCID shortage problem and other WIs may also want to use the R bits, which is not optimal in terms of future extendibility.

	TS 38.321

6.1.2
MAC PDU (DL-SCH and UL-SCH except transparent MAC and Random Access Response)

……
A MAC subheader for fixed sized MAC CE, padding, and a MAC SDU containing UL CCCH consists of the two header fields R/LCID/(eLCID).
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Figure 6.1.2-3: R/LCID/(eLCID) MAC subheader


Observation 1: Option 1 (i.e. using one R bit in the MAC subheader of the Msg3 MAC SDU for indicating the request/capability of Msg4 HARQ-ACK repetition) is simple with minor spec impact, but does not solve the LCID shortage problem and not optimal in terms of future extendibility given the limited number of R bits.

Option 2: new LCIDs for CCCH and CCCH1 for a non-RedCap UE in Msg3 MAC PDU

This option is straightforward which also involves minor spec change. Only two new LCIDs for CCCH and CCCH1 need to be defined to indicate the corresponding UE capability. However, as identified during the last meeting, the main issue of this solution is that the amount of reserved LCIDs is limited while several R18 WIs e.g. eRedCap, MUSIM, and XR, are considering or discussing using the reserved values. Moreover, if we consider the combination of features and other potential uses in the future, more LCIDs are required, which results in the current LCID may not be enough. Coordination is needed across WIs to solve the LCID shortage.
Observation 2: Option 2 (i.e. defining new LCID(s) for indicating the request/capability of Msg4 HARQ-ACK repetition) is straightforward, but the current amount of reserved LCIDs may not be enough if several R18 WIs require the reserved values.

Comparing the two options, Option 2 is relatively more feasible since it has more available values for use. Besides, as discussed during the last meeting, there can be some solutions to solve the LCID shortage issue without increasing the size of Msg3, e.g. by using the R bit in MAC PDU to extend LCIDs. Detailed solutions can be found e.g. in [3]. Although the standard effort may be higher, we think it is worthwhile to specify a more future-proof solution.
Observation 3: The LCID shortage problem can be solved through solutions e.g. using the R bit in MAC PDU to extend LCIDs, which improves the future extendibility of Option 2.
Therefore, if the LCID extension is agreed, we propose to consider Option 2 with higher priority considering that both the feasibility and future extendibility of this solution outweigh that of Option 1.

Proposal 1: If the LCID extension is agreed, adopt Option 2 (new LCIDs for CCCH and CCCH1 for a non-RedCap UE in Msg3 MAC PDU) for Msg4 HARQ-ACK coverage enhancement.

If RAN2 does not agree on extending the current LCIDs, coordination on the common session is needed to decide on which WIs can use the remaining LCIDs. 

Proposal 2: If the LCID extension is not agreed, make a working assumption to adopt Option 2 (two new LCIDs for CCCH and CCCH1 for a non-RedCap UE in Msg3 MAC PDU) for Msg4 HARQ-ACK coverage enhancement and request two values to be assigned to the NTN enh WI.

3 Conclusion

In this contribution, we investigate the two candidate solutions to support the Msg3-based request/capability signalling for PUCCH repetition for Msg4 HARQ-ACK. Observations and proposal are summarized below.
Observation 1: Option 1 (i.e. using one R bit in the MAC subheader of the Msg3 MAC SDU for indicating the request/capability of Msg4 HARQ-ACK repetition) is simple with minor spec impact, but does not solve the LCID shortage problem and not optimal in terms of future extendibility given the limited number of R bits.

Observation 2: Option 2 (i.e. defining new LCID(s) for indicating the request/capability of Msg4 HARQ-ACK repetition) is straightforward, but the current amount of reserved LCIDs may not be enough if several R18 WIs require the reserved values.

Observation 3: The LCID shortage problem may be solved through solutions e.g. using the R bit in MAC PDU to extend LCIDs, which improves the future extendibility of Option 2.
Proposal 1: If the LCID extension is agreed, adopt Option 2 (new LCIDs for CCCH and CCCH1 for a non-RedCap UE in Msg3 MAC PDU) for Msg4 HARQ-ACK coverage enhancement.

Proposal 2: If the LCID extension is not agreed, make a working assumption to adopt Option 2 (two new LCIDs for CCCH and CCCH1 for a non-RedCap UE in Msg3 MAC PDU) for Msg4 HARQ-ACK coverage enhancement and request two values to be assigned to the NTN enh WI.
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