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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In IIoT WI, PDCP duplication with up to 4 RLC entities is introduced to satisfy the transmission reliability (e.g. 10-8), which make the issue of LCID resource shortage more prominent. In this contribution, we discuss the issue of LCID restriction and give our views.
2. Discussion
MAC CE formats and logical channels are identified by LCID ID. In current MAC specification, the LCID size is 6 bits, which can support a maximum of 64 values. The current usage of LCID resource is as following for DL and UL, respectively.
Table 1 Values of LCID for DL-SCH
	Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel

	33-46
	Reserved


Table 2 Values of LCID for UL-SCH
	Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

	33–51
	Reserved



For DL, values 47-62 are used to identify different DL MAC CE defined in R15 and values 63 is used to identify padding included in DL MAC PDU. Value 33-46 are reserved for future use, e.g. R16.
For UL, values 52-62 are used to identify different UL MAC CE, values 63 is used to identify padding included in UL MAC PDU. Value 33-51 are reserved for future use, e.g. R16.
Observation 1: Only 14 LCID values in DL-SCH and 19 LCID values in UL-SCH are available for future use (e.g. R16).
In R16, LCID resource become scarce due to the following reasons:
· [bookmark: _GoBack]A number of MAC CEs are introduced. For example, MAC CE for multi-leg duplication in IIoT and Absolute Timing Advance Command MAC CE in 2-step RACH WI. In eMIMO WI, six eMIMO MAC CEs for beam management enhancements needs to be introuduced based on RAN1 agreement, e.g. MAC CE for simultaneously updating/indicating a single spatial relation per group of PUCCH resources and MAC CE for enhanced TCI indication and MAC CE for activating/updating Pathloss reference RS for AP-SRS/SP-SRS and so no.
· PDCP duplication with up to 4 RLC entities is introduced. In R15, up to 8 DRBs can be configured with CA duplication and up to 2 SRBs can be configured with CA duplication. Moreover, RAN2 has agreed that “The number of DRBs a UE must support in NR is 16 (split and duplicated DRBs count as 1 DRB)”. Under the worst case, total 29 LCID values (among them, 3 LCID values are configured for SRBs by default) are needed to identify logical channels. It is obvious that the current LCID values for identifying logical channel are not enough to support PDCP duplication function with more than two RLC entities. Using the reserved LCID value for supporting PDCP duplication with more than two RLC entities is not friendly to future proof.
· The increased number of supporting DRB. In industrial use case, UE can be a switch to carry multiple TSC traffics from/to different devices. Thus, it is large possibility that UE have to support more than 16 DRBs at the same time, which make the issue of LCID resource shortage more prominent.
[bookmark: _Ref513644855]Observation 2: The current LCID resource are not enough for R16 purpose (e.g. the supporting of multi-leg duplication), especially for DL-SCH.
In RAN2#107bis meeting, IAB WI has agreed to extend the LCID space. Similar with LTE, the LCID extension is realized by using a reserved LCID value to indicate whether the extended LCID is carried in MAC header. The related agreements are as following.
	For IAB: 
Whether the extended LCID is used is indicated in the MAC header 
A reserved LCID value (in the legacy field) is used to indicate the extended LCID extension. 
We assume 16-bit LCID for the extension for IAB, and add 2 bytes to the MAC header (no additional reserved bits or values)
For Rel-16 we don’t expect to extend LCG (or make any other changes for fine-grained QoS for UL scheduling)


Observation 3: In IAB WI, LCID extension has been agreed by using a reserved LCID value to indicate whether the extended 16-bit LCID exits in the MAC header.
In IAB, the LCID space is extended in order to support 1:1 mapping between UE bears and backhaul RLC channels. As IAB node has to carry a large number of bears from different UEs and the overhead is not a big issue for IAB, the extended LCID has a large size, i.e. 16-bit. However, for data transmission via Uu interface, large LCID extension means large overhead for each sub MAC PDU in a MAC PDU. Moreover, even for UE as a switch, it is not possible to support a large number of bears simultaneously which need two-byte LCID to differentiate. Thus, an additional octet including the extended LCID fields maybe enough considering overhead. The size of the extended LCID can be further discussed if RAN2 approve to perform LCID extension.
Proposal：A reserved LCID value is used to indicate whether additional one octet including extended LCID field is present in MAC header.
3. Conclusion
In this contribution, we discussed the issue of LCID resource shortage. The related observations and proposals are listed as following:
Observation 1: Only 14 LCID values in DL-SCH and 19 LCID values in UL-SCH are available for future use (e.g. R16).
Observation 2: The current LCID resource are not enough for R16 purpose (e.g. the supporting of multi-leg duplication), especially for DL-SCH.
Observation 3: In IAB WI, LCID extension has been agreed by using a reserved LCID value to indicate whether the extended 16-bit LCID exits in the MAC header.
Proposal：A reserved LCID value is used to indicate whether additional one octet including extended LCID field is present in MAC header.
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