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1. Introduction 
Multiple Rel-18 WIs have identified that there may be need of some information indication in msg3 by the UE. The specific information varies based on the WI, but the common part of the discussion is around either extending CCCH or indicating some information using LCIDs or some other means. We note the following:

· LCID space is running out, it is scarce resource and eLCID is too big overhead to be used in msg3.

· eRedCap already decided to use some of these coveted LCIDs. 
· NTN would’ve also liked to use some of them if those were available. 
· MUSIM also discussed use cases to use LCIDs for indicating early capability differentiation in msg3. 

· Other WIs (current or future) may find new use cases and/or need of new MAC CEs needing LCID codepoints.

Observation 1. Multiple Rel-18 Work Items are intending to use remaining/reserved LCID codepoints. 

Both the vice chairmen indicated related issues in their reports as issue for comeback in the main room. 
From VC’s report covering NTN session (see report in R2-2308961):

R2-2308988
[offline-108] LCID extension
Huawei
discussion
Rel-18
NR_NTN_enh-Core
Proposal 1: RAN2 to discuss how to coordinate the use of the remaining LCIDs between WIs.

Proposal 2: RAN2 to discuss solutions to extend the LCID values without increasing the message size.

· To be discussed in the common session in the main room

From VC’s report covering MUSIM session (see report in R2-2308962):

Comebacks:
LCID issue for MUSIM:
 Whether we can use the LCIDs (given that multiple WIs, e.g. NTN and eRedCap, may be trying to use them) will be discussed in the main session. How to proceed LCID usage for MUSIM can be discussed in the next meeting based on the main session decision.
Based on these comebacks, the following was captured in the Chair’s notes in the main session:

R2-2308988   [offline-108] LCID extension          Huawei discussion         Rel-18   NR_NTN_enh-Cor

-
Intel think we need a long term solution, should look at message 3.

· Topic will be coordinated cross-WI from next meeting

· Postponed

In this document, we provide some views on this topic, considering the cross-WI aspects.

2. Background
Before any Rel-18 WI is implemented in the specification, we have only 6 LCIDs remaining for UL-SCH (see following table from 38.321)

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 a 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

	37–42
	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 a 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


Observation 2. Before Rel-18 CRs are implemented, there are only 6 remaining/reserved LCID codepoints in NR MAC.

It is clear that using LCID for every kind of ‘differentiation’ in msg3 would create a problem quickly since the LCID space is running out. Future work may identify some critical need of the LCID (instead of eLCID) for e.g. new MAC CEs. To allow for future/unforeseen critical issues and/or new critical MAC CEs needing LCID codepoints, we think the bar to use the remaining LCID codepoints should be very high. There should be clear reason why it is critical for the functionality and why using LCID codepoint is far superior that other solutions on the table.

Observation 3. To allow handling of future/unforeseen critical issues and/or new critical MAC CEs needing LCID codepoints, the bar to use the remaining LCID codepoints should be very high. There should be clear reason why it is critical for the functionality and why using LCID codepoint is far superior that other solutions on the table.

Below we give a quick recap on the current situation in the different relevant WIs.

2.1 Rel-18 eRedCap 

The Rel-18 eRedCap has agreed to use two new LCID codes points:

· 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.
This leaves us with 4 LCID codepoints for other WIs.
Observation 4. Rel-18 eRedCap decided to use two reserved LCIDs. 

2.2 Rel-18 NR NTN

RAN2 received LS from RAN1 (see R2-2306771) asking feasibility of the following working assumption. RAN1 has also indicated that only 1 bit of information signaling is sufficient. 
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

On a quick look, using reserved LCID codepoints in msg3 can seem the easiest way. But this cannot be suitable given RedCap UEs are not excluded in NTN. The RedCap UEs use different CCCH LCID code points (35 and 36) to support capability indication. Additionally, as indicated above in section 2.1, Rel-18 eRedCap may use 2 of the remaining LCIDs. Therefore, total of six LCID codepoints would be needed for NTN to indicate support of Msg4 ACK repetition (i.e., CCCH/CCCH1 2 codepoints each for legacy, RedCap and eRedCap UEs). This is clearly not feasible due to the limited reserved LCID codepoints that are remaining. On the other hand, eLCID code point adds additional overhead in msg3 and is not suitable for NTN.
Other options on the table included using spare value in UL-CCCH1-MessageType or remaining last spare bit in RRC Setup Request. Spare value in UL-CCCH1-MessageType does not work for normal 48-bits RRC messages. And using the last remaining R bit in RRC Setup message jeopardizes any critical extension or issues that may arise in the future. 
RRCSetupRequest-IEs ::=             SEQUENCE {

    ue-Identity                         InitialUE-Identity,

    establishmentCause                  EstablishmentCause,

    spare                               BIT STRING (SIZE (1))
}

Observation 5. For NTN to indicate request/capability of PUCCH repetition for Msg4 HARQ-ACK via Msg3, it is not feasible to use LCIDs, and not desirable to use spare value in UL-CCCH1-MessageType or remaining last spare bit in RRC Setup Request. 
Consequently, following was agreed in NTN session:

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).

Another solution option on the table was to use the “first” R bit in the MAC subheader to effectively “extend” LCID field to 7-bits (thereby creating 32 new LCID values to be used by all current and future WIs). Note that using the first ‘R’ bit for this purpose renders ‘R’ bit in all the MAC subheader formats as being non-usable for future. This solution was discussed in NTN but found to be more impactful and not agreeable. 

Observation 6. Solution option using the “first” R bit in the MAC subheader to effectively “extend” LCID field to 7-bits, thereby creating 32 new LCID values, was discussed but found to be more impactful and not agreeable.

One of the workable solutions for NTN is to use the second “R” bit in the R/LCID MAC subheader (which is used for the MAC SDU containing UL CCCH) to indicate the request/support of PUCCH repetition for Msg4 HARQ-ACK, while keeping the first “R” field for future critical enhancement (as is left in all other MAC subheader formats).

[image: image1.emf]LCID R Oct 1

R

X


Figure 1: A MAC subheader for fixed sized MAC CE, padding, and a MAC SDU containing UL CCCH 
This was extensively discussed in NTN session, see “Outcome of [AT123][108][NR NTN Enh] LCID extension (Huawei)” in R2-230899. The offline discussion included recommendation to clarify the solution option using only the second R bit in R/R/LCID MAC subheader, and proposed RAN2 to discuss further as shown in below snippets from the offline report R2-230899: 

	For the NTN discussion the rapporteur understanding of Option 1 needs to be revised, as suggested by QC, to clarify that it does not use the only left R bit:

Option 1: Indicate (request/capability of PUCCH repetition for Msg4 HARQ-ACK) by the second R bit in CCCH SDU, fixed size MAC CE in MAC PDU. The first R bit remains available.

      …

Proposal 1: RAN2 to discuss how to coordinate the use of the remaining LCIDs between WIs.

Proposal 2: RAN2 to discuss solutions to extend the LCID values without increasing the message size.


Observation 7. For NTN: it is feasible to use the second “R” bit in the R/LCID MAC subheader (used for the MAC SDU containing UL CCCH) to indicate the request/support of PUCCH repetition for Msg4 HARQ-ACK, while keeping the first “R” field for future critical enhancement (as is left in all other MAC subheader formats).
2.3 Rel-18 MUSIM
MUSIM also discussed on how the early MUSIM indication from UE to NW indication during RRC connection setup/resume works. And MUSIM session made following agreements (see chair’s notes in R2-2308962)
· Use Msg5 for early indication of MUSIM capability restriction for UEs in IDLE. 

· Using LCIDs would avoid any problems for RRC resume procedure. However, there are not many LCIDs left for UL and some other Rel-18 WIs also intend to use them. 

· FFS whether there is a need to use the LCIDs or whether we can reuse the legacy LCIDs.
· Whether we can use the LCIDs (given that multiple WIs may be trying to use them) will be discussed in the main session. How to proceed LCID usage for MUSIM can be discussed in the next meeting based on the main session decision.

As seen above, for UEs in IDLE, MUSIM already agreed to use msg5. For the UEs in INACTIVE, in our view enabling the network to know the capability restriction early by msg3 is an optimization which is not strictly needed.  
Observation 8. For MUSIM: for UEs in IDLE, it was already agreed to use msg5. For the UEs in INACTIVE, enabling the network to know the capability restriction early by msg3 is an optimization which is not strictly needed.

3. Summary and Proposals
As discussed above, we make the following observations:

Observation 1.
Multiple Rel-18 Work Items are intending to use remaining/reserved LCID codepoints.
Observation 2.
Before Rel-18 CRs are implemented, there are only 6 remaining/reserved LCID codepoints in NR MAC.
Observation 3.
To allow handling of future/unforeseen critical issues and/or new critical MAC CEs needing LCID codepoints, the bar to use the remaining LCID codepoints should be very high. There should be clear reason why it is critical for the functionality and why using LCID codepoint is far superior that other solutions on the table.
Observation 4.
Rel-18 eRedCap decided to use two reserved LCIDs.
Observation 5.
For NTN to indicate request/capability of PUCCH repetition for Msg4 HARQ-ACK via Msg3, it is not feasible to use LCIDs, and not desirable to use spare value in UL-CCCH1-MessageType or remaining last spare bit in RRC Setup Request.
Observation 6.
Solution option using the “first” R bit in the MAC subheader to effectively “extend” LCID field to 7-bits, thereby creating 32 new LCID values, was discussed but found to be more impactful and not agreeable.
Observation 7.
For NTN: it is feasible to use the second “R” bit in the R/LCID MAC subheader (used for the MAC SDU containing UL CCCH) to indicate the request/support of PUCCH repetition for Msg4 HARQ-ACK, while keeping the first “R” field for future critical enhancement (as is left in all other MAC subheader formats).
Observation 8.
For MUSIM: for UEs in IDLE, it was already agreed to use msg5. For the UEs in INACTIVE, enabling the network to know the capability restriction early by msg3 is an optimization which is not strictly needed.


Based on the above, we have the following proposals:
Proposal 1 As a general rule: the bar to use the remaining LCID codepoints should be very high. There should be clear reason why it is critical for the functionality and why using LCID codepoint is far superior that other solutions on the table.

Proposal 2 Solution using the ‘first’ R bit in the MAC subheader to effectively ‘extend’ LCID field to 7-bits (thereby creating 32 new LCID values) is not pursued (we keep the first ‘R’ bit for critical issue in the future).
Proposal 3 For eRedCap: to keep the mechanism between RedCap and eRedCap similar, main session agree to use two LCID codepoints for eRedCap.

Proposal 4 For NTN: to indicate request/capability of PUCCH repetition for Msg4 HARQ-ACK, use the second R bit in the R/LCID subheader used for UL CCCH SDU so that the first R bit in the MAC subheaders remains available.
Proposal 5 For MUSIM: reserved LCIDs are not used for early indication of MUSIM capability restriction.
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