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In this contribution, we show our view on how to extend LCID and propose the solution.

Discussion
In NR Rel-15, a PDCP entity configured with PDCP duplication can be associated with up to two legs regardless of PDCP duplication mode, i.e., CA duplication or DC duplication. However, in IIOT, the four legs can be mapped to a PDCP entity to meet the stringent requirements for IIOT traffic.
According to the current specification, the maximum number of LCID is limited to 32. For one MAC entity, up to 16 DRBs can be configured, and, among them, up to 8 DRBs can be configured with CA duplication and up to 2 SRBs can be configured with CA duplication. In addition, 3 SRBs are configured by default. Therefore, total 29 LCID (=16 + 8 + 2 + 3) are needed. 
However, considering that the PDCP entity can be associated with up to four RLC entities for CA duplication in IIOT, 16 more LCIDs are needed. Then, at least 45 LCIDs should be defined for IIOT. It means that the extension of LCID is inevitable.
Observation 1. The extension of the LCID is inevitable for IIOT.

In addition, in IAB, considering that the maximum number of LCID is limited to 32, an IAB node can support only 32 UE DRBs with one-to-one bearer mapping. It is critical limitation for one-to-one bearer mapping and finally RAN2 decided to extend LCID, but it is still FFS how many LCIDs are needed.
Observation 2. In IAB, RAN2 decided to extend LCID but it is still FFS how many LCIDs are needed.

Considering the above observations, we can start the discussion on how to extend the LCID, and the following options can be considered.
· Option 1: Redefine “R” bit to indicate new extended LCID field.
· The R bit serves as an indication field for extension LCID field. When it is set to 1, an extension LCID field is used. The example of the MAC subheader format is as follows.



· Option 2: Use a reserved LCID value to indicate the presence of extended LCID field.
· If the LCID field indicates a special value, an additional octet is present, i.e., the eLCID field. This additional octet follows the octet containing LCID field. The example of the MAC subheader format is as follows



For Option 1, if a new MAC functionality, which is not associated with duplication, is considered in the future, the indication for the extension of the LCID field should be mandatorily used. Consequently, it may lead to one byte overhead for the future extension of MAC functionality. 
For Option 2, we do not see any issue on the future extension of MAC functionality since the R bit is still present as in the legacy format. In addition, since Option 2 has already been defined in LTE, it can be applied with a little effort. 
Based on the above discussion, considering the future extension of MAC functionality, we prefer Option 2.
Proposal 1. The reserved LCID value is used to indicate the presence of the extended LCID field as in LTE. 

If the proposal 1 is agreeable, the next step is that how many bits should be added for extended LCID field. Actually, we don’t expect the required total number of LCID field for IAB because the required total number of LCID field for IAB is up to deployment scenario. However, considering the MAC overhead, 1 or 2 bytes can be considered for extension of the LCID as follows.
Proposal 2. 1 byte or 2 bytes should be considered for extended LCID field. 




Conclusion
In this contribution, we show our view on how to extend LCID and propose the solution, and the following observations and proposal are made:
Observation 1. The extension of the LCID is inevitable for IIOT.
Observation 2. In IAB, RAN2 decided to extend LCID but it is still FFS how many LCIDs are needed.
Proposal 1. The reserved LCID value is used to indicate the presence of the extended LCID field as in LTE. 
Proposal 2. 1 byte or 2 bytes should be considered for extended LCID field. 
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