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[bookmark: _Ref35586532]Introduction
In R18 a general CCCH LCID extension solution was discussed in RAN2#123bis, and the following agreements were achieved:
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.    

The leftover issues of common solution have been addressed in the companion paper [1]. And besides CCCH LCID extension, another thing to address is the selection of LCID for feature combination, which is also a remaining task that can be discussed in individual session. In this paper, we further discuss this issue.

Discussion
In R17 a feature combination is defined to be associated with a set of Random Access resources, and the following features are added:
FeatureCombination information element
-- ASN1START
-- TAG-FEATURECOMBINATION-START

FeatureCombination-r17 ::= SEQUENCE {
    redCap-r17                 ENUMERATED {true}                                    OPTIONAL,  -- Need R
    smallData-r17              ENUMERATED {true}                                    OPTIONAL,  -- Need R
    nsag-r17                   NSAG-List-r17                                        OPTIONAL,  -- Need R
    msg3-Repetitions-r17       ENUMERATED {true}                                    OPTIONAL,  -- Need R
    spare4                     ENUMERATED {true}                                    OPTIONAL,  -- Need R
    spare3                     ENUMERATED {true}                                    OPTIONAL,  -- Need R
    spare2                     ENUMERATED {true}                                    OPTIONAL,  -- Need R
    spare1                     ENUMERATED {true}                                    OPTIONAL   -- Need R
}

NSAG-List-r17 ::= SEQUENCE (SIZE (1.. maxSliceInfo-r17)) OF NSAG-ID-r17

-- TAG-FEATURECOMBINATION-STOP
-- ASN1STOP
When RACH is triggered by a feature combination, it means all features in this combination are initiated. And among these possible features (i.e., R17 Redcap, R17 SDT, R17 slicing, R17 coverage enhancement (Msg3 repetition)), only Redcap involves the new LCID usage for CCCH and CCCH1.
In R18 the situation is becoming more complicated. One reason is R18 Redcap and R18 coverage enhancements (Msg1 repetition) WIs both agreed to introduce a new feature in feature combination for RACH partitioning as below.
	Redcap:
Add a new value “enhRedCap-r18” in FeatureCombination-r17
One FeatureCombination-r17 should not set both redCap-r17 and enhRedCap-r18 as true

	Coverage enhancement：
· Msg1 repetition with different repetition number {2, 4, 8} are treated a separate feature, and a RACH partition is associated with a specific repetition number (Stage 3 details are FFS, e.g. we should not use all the spare values in the current IE)



Observation 1: R18 Redcap and R18 coverage enhancements (Msg1 repetition) WIs both agreed to introduce a new feature in feature combination for RACH partitioning.
Another reason is the LCID usage for early identification requirements in Msg3 have been raised in three WIs as below:
PUCCH repetition for NTN
It was agreed that:
	*** 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
· 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).

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


In order to indicate CCCH and CCCH1 separately, 2 new LCIDs will be occupied in NTN.
eRedCap
In Rel-18 eRedCap, it was agreed that
	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.


It can be seen that 2 new LCIDs which is similar in Rel-17 redCap will be used to indicate Msg3/MsgA PUSCH for CCCH/CCCH1.
Restricted UE capability in MUSIM
In Rel-18 MUSIM, it was initially agreed that:
	Proposal 1: During RRC setup and RRC resume procedure, UE indicates its capability is temporary restricted by sending CCCH message using dedicated LCID.
Proposal 2: During RRC re-establishment procedure, UE indicates its capability is temporary restricted by sending CCCH message using dedicated LCID.

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.


But in RAN2#123bis, one working assumption was further made:
	Working assumption: Early capability restriction indication is provided in Msg5. Detailed UE behaviour, if any, can be further discussed.


So currently we don’t need to take MUSIM into account.
Observation 2: R18 NTN and eRedcap intended to introduce new LCIDs for early identification in Msg3.
According to the analysis above, currently we have in total 6 features for RACH partitioning, i.e., RedCap, eRedcap, Slicing, SDT, MSG1-Repetitions for Coverage Enhancements and MSG3-Repetitions for Coverage Enhancements. And there are three features that need to use specific LCID in Msg3 for early identification purpose as illustrated in Figure 1.


Figure 1 possible feature combination
In main session the discussion point is, considering we have to run out of LCID resources if we define all new LCIDs as required, whether to enlarge the LCID space. And it was agreed that “Use first R bit for LCID extension”, then the subsequent question is whether to introduce separate LCIDs for different feature combinations, as there could be a LCID collision in Msg3.
There are three typical cases for discussion:
Case 1: R18 Msg1 repetition + R18 eRedCap, and there is a RACH partition for R18 Msg1 repetition, but no RACH partition for R18 eRedCap.
In this case, Msg1 repetition can be identified by network based on specific RACH resource, and R18 eRedCap feature can be indicated in Msg3 separately. There are no further issues in this case.

Case 2: R18 eRedcap + R18 NTN, and there is a RACH partition for R18 eRedcap.
In this case, even if there is specific RACH resource for R18 eRedcap early identification, the UE is still supposed to include eRedcap specific LCID in Msg3. And if UE also needs to indicate PUCCH repetition request, there is a collision issue regarding LCID selection. But since eRadcap has been indicated in Msg1, a workaround could be only NTN PUCCH repetition request is indicated in Msg3.
Proposal 1: when there is dedicated Msg1 resource for (e)Redcap, UE only includes LCID associated to NTN in Msg3 in case of a feature combination of (e)Redcap and R18 NTN.

Case 3: R18 eRedcap + R18 NTN, and there is NO RACH partition for R18 eRedcap.
Since there is no specific RACH resource for Msg1 transmission, all early identification indications have to be included in Msg3, which means there will be a collision of LCID selection in Msg3 for a feature combination. In our view a simple solution is to define specific LCIDs for different feature combinations. Currently, only the combination of (e)RedCap and NR NTN can be taken into account as shown in the Table 1.
Table 1 possible LCIDs for feature combination of (e)RedCap and NR NTN
	
	(e)RedCap
	NR NTN

	LCID 1
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331) for a RedCap UE 
	PUCCH repetition for Msg4 HARQ-ACK in NTN

	LCID 2
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331) for a RedCap UE
	PUCCH repetition for Msg4 HARQ-ACK in NTN

	LCID 3
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331) for an eRedCap UE 
	PUCCH repetition for Msg4 HARQ-ACK in NTN

	LCID 4
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331) for an eRedCap UE
	PUCCH repetition for Msg4 HARQ-ACK in NTN



Proposal 2: to address the collision of LCID selection in Msg3 for a feature combination, RAN2 defines separate LCIDs for feature combinations, i.e., currently 4 separate LCIDs for feature combination of (e)RedCap and NR NTN.
Conclusion
In this paper, we discuss the LCID selection for feature combination with the following observations:
Observation 1: R18 Redcap and R18 coverage enhancements (Msg1 repetition) WIs both agreed to introduce a new feature in feature combination for RACH partitioning.
[bookmark: _GoBack]Observation 2: R18 NTN and eRedcap intended to introduce new LCIDs for early identification in Msg3.
And we propose:
[bookmark: _Ref69910645]Proposal 1: when there is dedicated Msg1 resource for (e)Redcap, UE only includes LCID associated to NTN in Msg3 in case of a feature combination of (e)Redcap and R18 NTN.
Proposal 2: to address the collision of LCID selection in Msg3 for a feature combination, RAN2 defines separate LCIDs for feature combinations, i.e., currently 4 separate LCIDs for feature combination of (e)RedCap and NR NTN.
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Features that may trigger Msg1 transmission


R17 RedCap


R18 eRedCap


R17 SDT


R17 slicing


R17 Msg3 repetition


R18 Msg1 repetition


Features that need specific LCIDs in Msg3


R17 RedCap


R18 eRedCap


R18 NTN
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