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

RAN2#123bis discussed several papers on the extension of CCCH/CCCH1 and/or LCID codepoints, and agreed the following:

Agreements:

-
Solutions that increase the msg3 size are excluded (e.g. eLCID cannot be used as a solution for this purpose)

-
RAN2 will discuss and find a solution in Rel-18

-
Use first R bit for LCID extension. It is only applied to UL, and for now only CCCH/CCCH1 and enabled by network.   FFS on details

-
An explicit indication from network will be added to enable this feature.  FFS on the details of signaling.  

-
A single CR will capture the extension and LCID value to be used.  Only the need for LCID value usage will be agreed by each individual session.  Combinations can be discussed in individual session and can be brought up to common session for discussion only if need.   MAC rapporteur will provide the CRs.     

In this document, we provide some further views on this topic, including text proposals that the MAC rapporteur can use as reference for the CRs.

2. Discussion on how to implement the agreements in the specification

2.1 Baseline for LCID space extension 
As noted above, RAN2 agreed to use first R bit for LCID extension, and it applies to UL and only for CCCH/CCCH1 for now and enabled by the network.
For the agreement about enabling by the network, the enabling flag can be added in SIB1 in RRC specification, e.g., a flag lcid-CodePointExtension-r18  defined as   ENUMERATED {true}     OPTIONAL,  -- Need R.
Proposal 1: Add a flag in SIB1 to allow UE to use LCID codepoint extension for UL-SCH.

Regarding how to capture in MAC specification, R/LCID MAC subheader is used for the MAC SDU containing UL CCCH/CCCH1, since this MAC SDU is of fixed size. Using the first R bit to extend LCID is achieved by revising the subheader format follows in section 6.1.2 of TS 38.321:
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Figure 1: A MAC subheader for fixed sized MAC CE, padding, and a MAC SDU containing UL CCCH 
Then the definition of LX should be added, e.g. as follows, in section 6.2.1 of TS 38.321:   LX indicates Uplink LCID codepoint extension. For UEs supporting UL LCID codepoint extension, when lcid-CodePointExtension is present in SIB1 as specified in TS 38.331 [5], <<plus see below options>>
There are two options to capture the new LCID space – 

· Option 1: using the existing table 6.2.1-2 by extending the codepoints to 64-127 (i.e. by taking LX field as addition MSB of the LCID making the LCID equivalent to 7 bits) 
· This would mean <<first codepoint extension>> would be 64 in the existing table 6.2.1-2.

· This would be done by capturing in the LX definition something like “LX field set to 1 indicates the actual Codepoint/Index value of LCID for UL-SCH in Table 6.2.1-2 is (64 + Codepoint/Index value indicated by the field LCID).”
· Option 2: creating a new table which is to be used in case LX = 1. 
· This would mean <<first codepoint extension>> would be 0 in a new table.

· This would be captured as something like “LX field set to 1 indicates Table 6.2.1-2c is used.”
Both of the above options work. So, we have no strong view on which direction to go, but RAN2 needs to make a decision.
Proposal 2: Create 64 new LCID codepoints by using the first R bit (as agreed before).

Proposal 3: Decide whether to add LCID codepoints 64-127 in Table 6.2.1-2 in TS 38.321 or create a new table 6.2.1-2c with new LCID codepoint 0-63 (to be used when LX = 1).
2.2 New vs old LCID codepoints for Rel-18 CCCH/CCCH1 indications

Now the question is for UL CCCH/CCH1 based indications introduced in Rel-18, whether to use existing/legacy LCID codepoints or newly added code points.

RAN2 previously agreed “Use first R bit for LCID extension. It is only applied to UL, and for now only CCCH/CCCH1 and enabled by network.   FFS on details”
Based on the earlier discussion and as captured in the agreements, the Rel-18+ introduced UL CCCH/CCCH1 indications should by default use the LCID extension codepoints and leave the legacy LCID codepoints which are ‘reserved’ as it is for future.

Proposal 4: The UL CCCH/CCCH1 indications introduced in Rel18+ by default use the LCID extension codepoints (not the legacy reserved codepoints).

2.3 Codepoints needed for Rel-18 WIs

Next, we discuss about how many new LCID codepoint are requested by Rel18 WIs so far.

2.3.1 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 2.  Rel-18 eRedCap decided to use two reserved LCIDs. 

2.3.2 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, one may think two reserved LCID codepoints in msg3 are enough for NTN. But this cannot be sufficient 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 new LCID values. Then correspondingly, NTN would need two LCIDs for NTN+eRedCap. 

There had been an attempt to remove NTN + RedCap from valid use case scenarios (see CR in R2-2210565), and that CR was “not pursued” by RAN2#119bis-e, confirming that NTN + RedCap is valid. Same argument applies for NTN + eRedCap.

Observation 3.  NTN combination with RedCap/eRedCap are valid scenarios, as concluded by previous RAN2 discussions.

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). 
Note that one of the reasons to extend the LCID codepoints was to accommodate this need, otherwise existing reserved LCIDs were already sufficient.

Observation 4.  NTN needs 6 LCID codepoints to indicate Msg4 ACK repetitions (i.e., CCCH/CCCH1 2 codepoints each for legacy, RedCap and eRedCap UEs).
Based on the above, we propose:
Proposal 5: Allocate two codepoints for eRedCap and six codepoints for NTN from the extended LCID codepoint space.
Example TP is shown here. Note the <<first codepoint extension value>> is either 0 or 64 based on whether we go with existing table or new table as discussed in section 2.1. Annex shows simple TP reusing existing table.
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 and eRedCap 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 and eRedCap 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


<<either new table or continuation of the above table, TBD based on P2 outcome. If extending above table, X = 64, otherwise X = 0 below >>

	<<X = 0 or 64>>
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]) for an eRedCap UE

	<<X+1>>
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]) for an eRedCap UE

	<<X+2>>
	Msg4 ACK repetition in NTN with CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]), except for a RedCap UE and eRedCap UE 

	<<X+3>>
	Msg4 ACK repetition in NTN with CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]), except for a RedCap UE and eRedCap UE

	<<X+4>>
	Msg4 ACK repetition in NTN with CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]) for a RedCap UE 

	<<X+5>>
	Msg4 ACK repetition in NTN with CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]) for a RedCap UE

	<<X+6>>
	Msg4 ACK repetition in NTN with CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]) for an eRedCap UE 

	<<X+7>>
	Msg4 ACK repetition in NTN with CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]) for an eRedCap UE

	<<X+8>> to <<X+63>>
	Reserved


Proposal 6: Take TPs above as baseline for the CRs implementing the agreements.
3. Summary and Proposals
As discussed above, we have the following observations:

Observation 5. Multiple Rel-18 Work Items are intending to use remaining/reserved LCID codepoints. 

Observation 6. Rel-18 eRedCap decided to use two reserved LCIDs. 
Observation 7. NTN combination with RedCap/eRedCap are valid scenarios, as concluded by previous RAN2 discussions.

Observation 8. NTN needs 6 LCID codepoints to indicate Msg4 ACK repetitions (i.e., CCCH/CCCH1 2 codepoints each for legacy, RedCap and eRedCap UEs).
And we have following proposals:
Proposal 1: Add a flag in SIB1 to allow UE to use LCID codepoint extension for UL-SCH.
Proposal 2: Create 64 new LCID codepoints by using the first R bit (as agreed before). 
Proposal 3: Decide whether to add LCID codepoints 64-127 in Table 6.2.1-2 in TS 38.321 or create a new table 6.2.1-2c with new LCID codepoint 0-63 (to be used when LX = 1).
Proposal 4: The UL CCCH/CCCH1 indications introduced in Rel18+ by default use the LCID extension codepoints (not the legacy reserved codepoints).

Proposal 5: Allocate two codepoints for eRedCap and six codepoints for NTN from the extended LCID codepoint space.

Proposal 6: Take TPs above as baseline for the CRs implementing the agreements.
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