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1	Introduction
Even though NR extended the size of LCID field to 6 bits from 5 in LTE, the LCID spaces were so quickly consumed by many enhanced features in NR. As a result, RAN2 decided to introduce the concept of eLCID which requires one or two bytes to indicate the actual index of eLCID from Rel-16 discussion. However, still some of MAC CE should use the legacy LCID ranges (i.e., 0–63) as they are critical and/or need to be sent during the initial access. As of Rel-17, only 7 values from the legacy LCID ranges are remained for UL-SCH, and they need to be used from some features in Rel-18 discussion.
The contribution discusses whether the problem needs to be addressed in general, and how to resolve the issue.
2	Discussion
2.1	Status on Rel-18 eRedCap
In RAN2#122 meeting, RAN2 made the following agreement [1]:
	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 agreement was made due to the RAN1 decision. More specifically, RAN1 agreed Msg1-based early indication for eRedCap but it is optional. If Msg1-based early indication is not configured, Msg3-based early indication is the only way that the network can distinguish eRedCap UEs and non-eRedCap UEs before receiving UE capability. Therefore, if Msg3-based early indication (i.e., with new LCID) is not introduced, NW should schedule all PDSCH/PUSCH resource for all types of UEs (i.e., eRedCap or not) less than 5 MHz, before receiving UE capability. It limits the network scheduling flexibility substantially, so is not reasonable.
Observation 1:	For Rel-18 eRedCap, to indicate its capability in Msg3 seems inevitable to deal with eRedCap UE with 5 MHz BB bandwidth.
2.2	Status on Rel-18 MUSIM
In RAN2#123 meeting, RAN2 made the following agreement [2]:
	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 observed above, RAN2 agreed that using two new LCIDs may avoid any potential issue, but the decision is still pending. From the discussion, many companies expressed their preference to use two new LCIDs during RRC resume procedure in order to avoid triggering 'inability to comply with RRCResume' (which results to go to RRC_IDLE state) due to temporary capability restrictions. That is, given the shared hardware between two SIMs in a single device, (a part of) configuration (e.g., CA or DC configuration) from the RRCResume message for SIM 1 may conflict with currently using configuration by the other operator i.e., SIM 2.
However, the criticality of the problem seems not same as that of the other cases: the problem may be happened but only in the limited case. Moreover, the problem may be handled by the network implementation, and if so, no need to spend the precious LCID space for the purpose.
Observation 2:	For Rel-18 MUSIM, further discussion would be needed whether to use two LCID for addressing the issue.
2.3	Status on Rel-18 eNTN
In RAN2#123 meeting, RAN2 made the following agreement [3]:
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).

The motivation of this repetition is to enhance UL coverage in NR NTN initial access, and the discussion is triggered by RAN1 on NTN UL coverage enhancement. The indication in Msg3 is essential for PUCCH repetition for Msg4 HARQ-ACK, and RAN2 discussed multiple solutions. In RAN#123 meeting, the following two options were selected but the result of show of hands between two was half and half.
-	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
Observation 3:	For Rel-18 NTN, to indicate its capability in Msg3 seems inevitable to deal with PUCCH for Msg4.
2.4	Generalized solution to extend LCID for CCCH
From observations 1–3 above, it can be observed that at least two features require to indicate something in Msg3. Assuming we use LCIDs as for Rel-17 RedCap for each purpose, we would only have three remaining LCIDs. Then, RAN2 needs to seriously consider the extension of LCID, rather than doing nothing for future extension.
Proposal 1:	To introduce a generalized solution to extend LCID for CCCH from Rel-18.
Coming to the details, many different type of solutions to indicate additional information in Msg3 can be considered by e.g., updating MAC or RRC. From both specification perspective and implementation perspectives, perhaps one of the easiest way to address the issue would be to utilize the remaining reserved R bits from a MAC subheader. The latest MAC specification [4] shows two R bits when no L field is included (See below). It should be noted that the second R field is used as F field when L field is present, so to use the first R field (the yellow one from the figure) for the extension of LCID would minimize the impact.
	



Figure 6.1.2-3: R/LCID/(eLCID) MAC subheader (copied from the MAC specification [4])



If RAN2 can agree to use the R field from a MAC subheader, we could have 64 more LCID values for a MAC subheader without L field, which can be used for CCCH as well as potential critical/essential MAC CE. Since the LCID indices 64–319 are already used for eLCID, the extended LCID Index in this case can have the range of 320–383 (as shown in the Table below).
Then, the starting value of two-octet eLCID for UL-SCH which is used for IAB can be moved to 384 from 320.
Regarding downlink part, we still have 12 reserved bits, and the existing eLCID can be used in most cases, so we do not have to update the downlink for now. Hence,
Proposal 2:	To use the first R field from the MAC subheader without L field as the E field in uplink so that 64 more values for LCID are reserved.
If the proposal 2 is agreeable, the following table can be added to the MAC specification.
Table 6.2.1-2c Values of LCID for UL-SCH when the E field is set to 1
	Codepoint
	Index
	LCID values

	0 to 63
	320 to 383
	Reserved

	
	
	



3	Conclusion
Observation 1:	For Rel-18 eRedCap, to indicate its capability in Msg3 seems inevitable to deal with eRedCap UE with 5 MHz BB bandwidth.
Observation 2:	For Rel-18 MUSIM, further discussion would be needed whether to use two LCID for addressing the issue.
Observation 3:	For Rel-18 NTN, to indicate its capability in Msg3 seems inevitable to deal with PUCCH for Msg4.
Proposal 1:	To introduce a generalized solution to extend LCID for CCCH from Rel-18.
Proposal 2:	To use the first R field from the MAC subheader without L field as the E field in uplink so that 64 more values for LCID are reserved.
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