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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#123bis meeting, the discussion on LCID extension was carried out, and the following agreements were achieved [1].
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.     

It can be seen that there are some issues left for further discussion. In this document, we continue analyzing the solutions raised by companies addressing LCID extension issue, with our proposals provided.
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]Discussion
2.1	Solutions addressing LCID extension
It has been agreed that first R bit is used for LCID extension. However, the specific subheader format for CCCH/CCCH1 after LCID extension has not been decided yet.
According to the discussion in RAN2#123bis meeting, there can be the following candidate solutions which are analyzed one by one in detail below.
Solution 1: Subheader with 6-bit LCID field and one Reserved bit
In this solution, one Reserve bit is left and the total number for the extended LCID values is 64 in the 1-byte MAC subheader. Furthermore, the LCID length in the new subheader aligns with the legacy LCID length. Someone had concerns on occupying this scarce 1st R bit and leaving only one remaining R bit by this solution, arguing that this may prevent even further extension in future releases via MAC subheader. However, this should not be a concern from our perspective: for the 1-byte MAC subheader in Solution 1, there is still one R bit kept for future use; whereas for the cases that other MAC subheader formats are applied, eLCID can typically be used for future extension. 
In addition, regarding the feature combinations, it seems only the combination of NTN with (e)Redcap UE is worth pursuing in Release 18[footnoteRef:1]. Counting together with the LCID values needed by the individual features, i.e. NTN and eRedCap, no more than 8 new LCID values are needed. Considering that agreements in the last meeting already restricted to support only CCCH/CCCH1 early identification by the new LCID space (at least in this release), the new LCID space with 6 bit is still rich enough to support even further extensions in future releases.    [1:  Considering the working assumption last meeting “Working assumption: Early capability restriction indication is provided in Msg5”, MUSIM is not considered for the time being. ] 



Figure 1: Ext/R/LCID MAC subheader
Solution 2: Subheader with 5-bit LCID field and two Reserved bits
Some companies proposed to pursue a 2 Reserved-bit subheaser after the CCCH/CCCH1 LCID extension, i.e. reinterpreting the 1st bit of the original 6-bit LCID field as R bit, and leaving only the right-most 5 bits as the new LCID field. Argument was to make sure that the future extension via R bit for any MAC subheader is still possible. In this way, only 32 new LCIDs will be available after extension. We have the sympathy that there is flexibility for further extension shown by this solution. However, this cuts off half of the LCID space compared with Solution 1. And it is still not clear about the usage for the extra Reserved Bit introduced, considering that the future extensibility is already possible, even without further modification of the LCID length as illustrated above in Solution 1 (i.e. via 2nd R bit for 1-byte subheader and eLCID field otherwise)  
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Figure 2: LX/R/LCID MAC subheader
Solution 3: Brand new flexible MAC subheader with the usage/meaning of remaining six or five bits configurable by the NW [2].
In this solution, a brand new MAC subheader format is defined, and it is proposed in [2] to use it for early identification only. Then the network can indicate which feature/feature combination is supported via RRC signalling. And the UE can send early identification using the flexible MAC header according to NW configuration. 
This solution is more suitable for the case that the number of feature/feature combinations supporting early identification is enormous. Furthermore, it is not clear on how to handle the two different SDU sizes, i.e., CCCH/CCCH1 in this solution. Therefore, some other enhancements are needed addressing this issue. It is also obvious that introducing such a brand new MAC subheader will need much more standard efforts than reusing the current subheader as in Solution 1. 
Based on the analysis above, we have a preference on solution 1 which is the simplest one with sufficient effectiveness, and this is what we propose below. 
Proposal 1: Adopt the MAC subheader format Ext/R/LCID for CCCH/CCCH1 LCID extension with LCID field kept as 6 bits.
Also there was the discussion on whether the first bit needs to be redefined for the 1-byte subheader format only, or for all the subheader formats, i.e. whether to change only the 1-byte subheader format or change all formats in the MAC Spec. Technically, the redefinition of the first bit applies to all subheader formats. However, since in this release, only CCCH/CCCH1 LCID extension is supported by the 1st bit, we can only change the 1-byte MAC subheader format with the 1st bit redefined. In future releases, when LCID extension really applies to other MAC subhdeader formats, we can change that format(s) at that time. 
Proposal 2: RAN2 to discuss to only change the 1-type MAC subheader format with the 1st bit redefined for CCCH/CCCH1 LCID extension in Rel-18 (with the understanding that this redefinition of 1st bit applies to all subheader formats).   
2.2	Signalling aspect
[bookmark: _Toc146642013]There was an agreement that an explicit indication from network will be added to enable this feature (of CCCH/CCCH1 LCID extension) in the last meeting, leaving the details of signaling as FFS. 
Intuitively, if needed, the network can broadcast an explicit indicator in SIB that LCID extension for CCCH/CCCH1 is supported. However, even if such an explicit indicator is signaled, the NW still needs to broadcast the specific features which the NW really supports to apply the CCCH/CCCH1 LCID extension for early identification. For example, when the network broadcasts eRedcap configuration via SIB, the UE identifies that the CCCH/CCCH1 LCID extension for eRedcap is supported. As another example, when RSRP threshold for PUCCH repetition of Msg4 HARQ ACK is broadcast in SIB, the UE identifies that the CCCH/CCCH1 LCID extension for PUCCH repetition of Msg3 HARQ ACK is supported by the network. Then, the UE can report the support of corresponding features via Msg3 early identification, when it has the corresponding capability respectively. Therefore, it seems already enough for such CCCH/CCCH1 LCID extension feature to be implicitly indicated by the support of the specific feature(s) that need such CCCH/CCCH1 LCID extension. 
Based on the analysis above, we have the following proposal:
Proposal 3: The support of CCCH/CCCH1 LCID extension is indicated implicitly by the indication(s) on the support of the specific features that need such CCCH/CCCH1 LCID extension in the system information.
Conclusion
In this document, we address the remainig issues on the CCCH/CCCH1 LCID extension and the proposls are listed as follows:
Proposal 1: Adopt the MAC subheader format Ext/R/LCID for CCCH/CCCH1 LCID extension with LCID field kept as 6 bits.
Proposal 2: RAN2 to discuss to only change the 1-type MAC subheader format with the 1st bit redefined for CCCH/CCCH1 LCID extension in Rel-18 (with the understanding that this redefinition of 1st bit applies to all subheader formats).   
[bookmark: _GoBack]Proposal 3: The support of CCCH/CCCH1 LCID extension is indicated implicitly by the indication(s) on the support of the specific features that need such CCCH/CCCH1 LCID extension in the system information.
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