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1.	Introduction
In RAN#78, WI on Increased number of E-UTRAN data bearers has been approved having Extend the logical channel ID space by extending the MAC header structure (TS 36.321) as one objective. 
LCID field in MAC subheader is 5 bits. Currently, in TS 36.321 V15.1.0, 
· In Uplink, 7 LCID indices are reserved and 25 LCID indices are consumed.
· In Downlink, 10 LCID indices are reserved and 22 LCID indices are consumed.
To support up to 15 data radio bearers at the UE side, at least seven more LCID indices are needed. In addition, considering the on-going WIs in R15 where many new MAC CEs are to be introduced, the number of remaining LCID indices is definitely not sufficient and it is urgent to increase the LCID indices.
This document present a possible way of increasing LCID in MAC subheader.
2.	Discussion 
In MAC, there are total 4 types of MAC subheader, i.e., R/F2/E/LCID/F/L, R/F2/E/LCID/L, R/F2/E/LCID


				



				
Figure 1 MAC subheaders in LTE, TS 36.321 V15.1.0

Having 1 remaining R bit in MAC subheader, one way to increase LCID field is to use R bit. Then, LCID field can be extended to 6 bits and it provides 64 LCID indices.
However, 64 LCID indices may not be sufficient when considering packet duplication. For example, having 15 DRBs and 2 SRBs, if 8 RBs are duplicated, maximum 25 LCID indices is required for Identity of the logical channel. Then, only 14 indices remain even with increased 64 LCID indices (64 – 25 for logical channel ID – 25 already taken by other purposes except for logical channel ID). 
As new MAC CEs are to be introduced for REL-15 WIs, we may need to introduce a new MAC subheader format again very soon. Introducing a new MAC subheader is not a trivial issue. Use of the new MAC subheader prevents use of legacy MAC subheaders because the UE cannot know which MAC subheader it would receive if new MAC subheaders are used together with legacy MAC subheaders. For example, in REL-13, new F2 field was introduced and it led to change all legacy MAC subheader formats. Thus, we should design carefully a new MAC subheader by considering the future extensibility and it wouldn’t be safe to extend the LCID field only to 6 bits.
Observation 1. Extending LCID field from to 6 bits using 1 bit may not be sufficient when considering packet duplication and new MAC CEs introduced in REL-15. 
Observation 2. Introducing a new MAC subheader is not a trivial issue because it prevents use of the legacy MAC subheaders. 

Alternatively, one octet can be added containing extended LCID field, which can take up to 256 LCID indices. However, long MAC subheader is not always welcome in terms of signalling overhead. To avoid long MAC subheader attached to every MAC SDU, it would be good to have a way to add one byte of extended LCID field only when needed. 
For this purpose, one specific LCID index can be reserved to indicate the presence of extended LCID field, which follows the first octet including 5 bits of legacy LCID field. For example, in UL and DL, LCID index of "10000" can indicate the presence of extended LCID field. Examples are depicted below:


				



				
Figure 2 Example of MAC subheaders with extended LCID field following LCID field set to "10000"

The benefit of using optional extended LCID field is that the size of MAC subheader can remain the same as the legacy MAC subheader if the legacy LCID index is used. The size of MAC subheader increases by one octet only when the extended LCID field is used. Thus, the network can control the overhead by considering the characteristics of logical channel. For example, legacy LCID index is allocated to the logical channel which is likely to transmit/receive small size of packets whereas higher LCID index is allocated to the logical channel which is less sensitive to the overhead.
It also saves 1 bit of R field, which can be used later when a new indicator is needed without introducing a new format of MAC subheader. 
Proposal. Introduce an optional extended LCID field. A specific legacy 5 bits of LCID index, e.g., 10000, indicates the presence of extended LCID field after the octet containing the legacy LCID field.
With Proposal, the remaining issues are:
· Issue 1. How many bits are used for extended LCID index, e.g., 7 bits or 8 bits.
· Issue 2. To support 15 DRBs, at least five more LCID indices are required for logical channel ID. RAN2 needs to discuss whether to allocate the legacy LCID index or the extended LCID index to logical channel ID. If the extended LCID index are allocated for logical channel ID, the reserved legacy LCID indices can be used for other purposes, e.g., MAC CEs.
[bookmark: _GoBack]A CR is provided in R2-1806037 assuming that 8 bits of extended LCID index is used but not touching LCID indices for logical channel ID.
3.	Conclusion
In this document, we discussed how to increase the LCID field to support 15 DRBs. By considering the overhead of MAC subheader, we propose :
Observation 1. Extending LCID field from to 6 bits using 1 bit may not be sufficient when considering packet duplication and new MAC CEs introduced in REL-15. 
Observation 2. Introducing a new MAC subheader is not a trivial issue because it prevents use of the legacy MAC subheaders. 
Proposal. Introduce an optional extended LCID field is introduced. A specific LCID index, e.g., 10000, indicates the presence of extended LCID field after the octet containing the legacy LCID field.
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