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Introduction
[bookmark: _GoBack]In last RAN2 meeting, there were some discussions on coverage enhancements for NTN and reached some agreements as follows [1]:
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).
However, regarding the specific indication solution, there was no convergence, just narrows the candidate options from 4 to 2, and the remaining two solutions are as following:
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
Then during the discussion, a LCID extension solution was also raised, that is utilize a reserved bit in MAC PDU to extend LCID (adding 64 new values). In the corresponding email discussion [2], most companies indicate that the issue is beyond NTN and needs to be a part of a cross-WI coordination as at least (e)RedCap, MUSIM and NTN can potentially want to use remaining LCIDs.
In this contribution, we would like to provide some considerations on the solution mentioned above. 
[bookmark: _Hlk41985036]Discussion
According to the introduction and some views among companies, the following 5 options could be discussed further:
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: Defining another LCID set in the MAC spec., and introduction a indication in SI to indicate the LCID set 
Option 4: Defining another LCID set in the MAC spec., and introduction a indication in RRCRelease to indicate the LCID set 
Option 5: A reserved bit in MAC PDU is used to extend LCID space (instead of being only used for indicating MSG4 HARQ-ACK repetition in NTN).

For option 1, it seems simple and less spec. impact. However, as shown in the following figure, there are only two reserved bits left. The main concern is that other R18 WIs with more critical reason may also want to utilize the R bits. 

Figure 6.1.2-3: R/LCID/(eLCID) MAC subheader [3]
For option 2, as we known, the remaining UL-SCH LCID values are 37–42 and 47, and according the R18 (e)Redcap running CR [4], it takes up two more values (as shown in the following table), then there are only 5 LCIDs left. In addition, considering that there may be more WIs(e.g. MUSIM) need to solve some issues based on new LCID values. Option 2 may be not a perfect solution for future proof.
Table 6.2.1-2 Values of LCID for UL-SCH
	Codepoint/Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]), except for an (e)RedCap UE

	1–32
	Identity of the logical channel of DCCH and DTCH

	33
	Extended logical channel ID field (two-octet eLCID field)

	34
	Extended logical channel ID field (one-octet eLCID field)

	35
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]) for a RedCap UE 

	36
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]) for a RedCap UE

	37
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]) for an eRedCap UE 

	38
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]) for an eRedCap UE

	39–42
	Reserved

	43
	Truncated Enhanced BFR (one octet Ci)

	44
	Timing Advance Report

	45
	Truncated Sidelink BSR

	46
	Sidelink BSR

	47
	Reserved

	48
	LBT failure (four octets)

	49
	LBT failure (one octet)

	50
	BFR (one octet Ci)

	51
	Truncated BFR (one octet Ci)

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]), except for an (e)RedCap UE

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octets Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding



For option 3, the indication in SI is a cell-level parameter, which is for all the UEs in the cell. However, there are many scenarios in which multiple types of UEs coexist, thence option 3 may be just applied for limited cases.
For option 4, it also has limitations due to that the if using indication in RRCRelease, the UE at least once entered the connected mode. 

For option 5, in last meeting, most companies point out that it is beyond NTN and cross-WI coordination is demanded. Currently, at lest there are already 3 R18 WIs (i.e. NTN, (e)Redcap and MUSIM) want to use the remaining LCIDs. The specific usage scenarios are PUCCH repetition for Msg4 HARQ-ACK for NTN, Msg3/MsgA PUSCH based early identification for Rel-18 eRedCap [4] and early indication on capability restriction for MUSIM [5]. Further, 2 LCIDs is determined to be used for (e)Redcap, and at least 2 LCIDs for CCCH and CCCH1 for a non-RedCap UE is needed for NTN, then maybe 2 LCIDs is also needed for MUSIM. 
If supporting LCID extension with option 3, considering the specific spec. modification, two specific alternatives could be discussed:
Alt. 1: Using one R bit to indication LCID set, for example, if R=1, another set of new (i.e. 64 more) LCID values is available for new purposes. 
Alt. 2: Using one R bit to extend the LCID field from existing 6bits to 7bits directly
For both the two options, with one R bit in the MAC PDU headers is sufficient, which could be applied to the existing MAC headers including both fixed size and variable size MAC subPDU. Regarding the spec. work complexity, the two options seems similar, and we slightly prefer the alt. 1. Further, considering the future extension, option 5 could greatly solve the problem of LCID shortage, which is better than the other two options only solving the issue temporarily. 
Proposal 1: Suggest RAN2 to support option 5. And the following two specific alternatives could be discussed:
Alt. 1: Using one R bit to indication LCID set, for example, if R=1, another set of new (i.e. 64 more) LCID values is available for new purposes. 
Alt. 2: Using one R bit to extend the LCID field from existing 6bits to 7bits directly
Proposal 2: If proposal 1 is agreed, suggest RAN2 to support option 2 for request/capability of PUCCH repetition for Msg4 HARQ-ACK for NTN system.
Conclusion
Based on the discussions mentioned above, in this contribution we provide some discussions on the  PUCCH repetition for Msg4 HARQ-ACK options and LCID extension and have the following proposals:
Proposal 1: Suggest RAN2 to support option 5. And the following two specific alternatives could be discussed:
Alt. 1: Using one R bit to indication LCID set, for example, if R=1, another set of new (i.e. 64 more) LCID values is available for new purposes. 
Alt. 2: Using one R bit to extend the LCID field from existing 6bits to 7bits directly
Proposal 2: If proposal 1 is agreed, suggest RAN2 to support option 2 for request/capability of PUCCH repetition for Msg4 HARQ-ACK for NTN system.
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