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1	Introduction
During the IAB study item phase, it was identified that when there is a 1:1 mapping, the current number of LCIDs might not be sufficient to provide enough capacity to the network. This contribution proposes an extension of the LCID range and a corresponding increase of the LCG range, and the signalling associated with it.
[bookmark: _Ref178064866]2	LCID in IAB networks
During the study item, it was identified that the logical channel IDs need to be extended to be able to support 1:1 mapping. 
Currently, the DL has 64 LCIDs, comprising 32 LCID values (1~32) for logical channels, several reserved LCID values (from 33 to 46) for future use, and a number of allocated LCID values for the defined MAC CEs and UL CCCH. The UL looks very similar with the exception that there are few more reserved LCIDs.
The current number of logical channel IDs may be sufficient in many cases, especially when the network multiplexes UEs (N:1); thus, any change in the MAC subheader should only be applied when the network needs additional LCIDs.
2.1	Length and range of the LCID 
The increase of logical channels IDs should consider that the MAC overhead will increase due to the fact that the MAC subheader contains a field for the LCID and the MAC CE BSR may be larger due to the potential increase of the Logical Channel Group range. Thus, the LCID extension should be limited.
It has been suggested in RAN2#105 that the LCID range should be increased even up to 5 bytes. This means the support of more than 2^40 simultaneous backhaul connections. We can’t foresee any situation in which individual IAB node or a CU would need to deal with the equivalent of 2^40 users. This number is a number we think is simply not realistic. Even the proposals suggesting 2^21 LCIDs are far from what we think is realistic. At the same time, these proposals are following by a refusal to increase the LCG range which would, therefore, invalidate the use of BSR as explained in [1].
The LCID extension and the potential LCG extension will have a direct impact in the MAC PDU overhead. Thus, we should limit the LCID length to a degree that allows enough flexibility and keeps the overhead to the minimum level.
RAN2 needs to evaluate the number of simultaneous connections which IAB nodes may need to hold at a given time. It is also reasonable to think that, often, networks may use combinations of 1-to-1 and 1-to-N backhaul bearers and thus, the LCID range can be contained to a limited value. 
Extending the LCID range by 1 byte can provide a reasonable increase of LCIDs depending on how this is implemented:
1) a maximum of 14 bits can be achieved by concatenating the current LCID field (6 bits) and a new Ext-LCID field (8 bits) which results in the support of approximately 16K LCIDs.
2) 8 bits from the new Ext-LCID field to indicate LCIDs value above the Rel-15 defined LCID values. This only allows an extension of an additional 256 LCIDs.
Having 16K LCIDs is a very extreme value and we do not think we should introduce it. A value between 256 and 1024 IDs may be more than enough. 
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There may be many cases in which the Rel-15 LCID range is sufficient. Thus, IAB nodes which do not need more than the LCID values defined in Rel-15 do not need to use the new MAC subheader or new Ext-LCID field.
[bookmark: _Toc4687983]Both Rel-15 and new MAC subheader which contains the LCID extension may be used by IAB nodes.
2.2	How to signal LCID extension
Since Rel-15 MAC header will still be used by IAB nodes, there should be a mechanism to indicate a different type of MAC header. The MAC header could be extended by either using the reserve bit, which can indicate that an LCID extension follows or by using one of the reserved LCID values which can indicate that an LCID extension follows. The following two figures depict these two possible options (note that the field Ext-LCID could also be placed before the Length field). One option is to use the “R” (Reserved) bit to indicate the presence of the Ext-LCID field. Another option is to use a reserved LCID value which would indicate that an additional Ext-LCID field is included.
This second option limits the LCID range extension to only 256 new LCID values while the first option can achieve an extension of 256 new values or achieve a 14 bits LCID length field.
An LCID extension was also introduced in LTE and this extension was done by reserving one of the already defined LCID values. When this LCID value was introduced, the MAC header included an additional field which included the LCID extension, similar as shown in Figure 2.



Figure 1: Use of a R bit to indicate an LCID extension



   Figure 2: Use of a reserved LCID value to indicate an LCID extension
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Based on the discussion in the previous sections we propose the following:
Proposal 1	The extended LCID field takes 1 byte and can point to an additional 256 IDs.
Proposal 2	The first logical channel ID to which the extended LCID points is ID 64.
Proposal 3	Both Rel-15 and new MAC subheader which contains the LCID extension may be used by IAB nodes.
Proposal 4	The LCID is extended similarly as done in LTE, a reserved LCID value indicates the presence of an extended LCID.
Proposal 5	The extended LCID field can point to an additional 256 IDs being 64 the first logical channel ID to which the extended LCID points.
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