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1
Introduction
This contribution discusses the extension of the LCID space for IAB to support a sufficient amount of BH RLC channels in the IAB topology based on WID for NR_IAB [1].
2
Discussion
The LCID space should be extended so as to support 1:1 bearer mapping for a sufficiently large topology and traffic load. Since the scope of the LCID space is limited to the gNB-DU, an upper bound to the LCID extension is estimated for the IAB-donor DU, where aggregation of logical channel can be extended largest. The following values are assumed for the upper-bound estimate:
- Number of IAB-nodes per IAB-donor DU: 100

- Number of RRC-connected UEs per IAB-node: 100

- Number of 1:1-mapped bearers per UE: 6

Based on these numbers, the maximum number of BH RLC channels amounts to 60,000. An LCID space of 16 bits can accommodate this number of BH RLC channels. 

Observation 1: An LCID space of 16 bits can support 100 IAB-nodes per IAB-donor-DU with 100 UEs each and six 1:1-mapped bearers per UE, which can be considered an upper bound.
This extended LCID space is 10bits larger than the present LCID space of 6bits. The LCID space extension further depends on the stage-3 MAC sub header structure, which needs to be aligned to multiple of 8bits.

The Rel-15 NR MAC subheader for DL-SCH and UL-SCH has the following structure (Figure 1):
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Figure 1: Rel-15 NR MAC header structure for DL-SCH and UL-SCH

where R refers to a reserved field, F for a fixed-sized header and the LCID consumes 6bits. 
Option 1: The LCID field is extended by 2 octets while all other fields remain the same. This new header is only configured for BH MAC SDUs. Since BH links are differentiated from access links via C-RNTI, access links can still use the existing MAC header. However, on BH links, the extended LCID field also needs to be carried on control SDUs (i.e. MAC CEs).
Option 2: The most significant R bit indicates LCID space extension and the LCID field is extended by two additional octets. It may make sense to use the leading 1 or 2 bits of this LCID space for new reserved control bits in case further extensions are necessary in the future. In this design, control SDUs can carry the non-extended LCID while data SDUs carry extended LCID. It is even possible to use LCID extension only for a subset of data SDUs. 
Option 3: The Rel-15 subheader is reused, where a dedicated LCID value indicates an extension header of two octets which carries a new LCID with extended space. As for option 2, MAC PDUs with old and new header can be mixed on the same BH link. 
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Figure 2: Three options for MAC sub-header to support larger LCID space
Observation 2: There are three MAC sub-header design options, which all a sufficiently large LCID space.
Proposal 1: RAN2 should consider the three options of MAC sub-header design to accommodate larger LCID space.

3
Conclusion
This paper discussed the LCID space extension for IAB. The following observations and proposals have been made: 

Observation 1: An LCID space of 16 bits can support 100 IAB-nodes per IAB-donor-DU with 100 UEs each and six 1:1-mapped bearers per UE, which can be considered an upper bound.
Observation 2: There are three MAC sub-header design options, which all a sufficiently large LCID space.
Proposal 1: RAN2 should consider the three options of MAC sub-header design to accommodate larger LCID space.
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