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Introduction
One new WID [1] was approved in RAN#78 to extend the number of DRB to be up to 15. One of the objects is as following:
· Extend the logical channel ID space by extending the MAC header structure (TS 36.321)
In fact current LCH id space is sufficient to introduce extra 7 DRBs. However as pointed in [2] it is a future proof solution to extend the LCH id when more number of DRBs is to be introduced. The first part of this paper will discuss how to extend the LCH id space.
Another issue is whether MAC spec should also extend the number of logical channel group. In NR system the LCH group is extended to 8 groups. The main reason is that more DRBs and more logical channels are introduced in NR system. After introducing more DRBs in LTE, this issue should be also discussed. 
Extension of LCH id
Part1: Current LCH id situation, in the DL/UL 9/7 LCH id are left
The table of current LCH id space is shown in the Annex. The common part of the reserved LCH id space between DL and UL is as following:
01101-10011 (13~19)
[bookmark: _GoBack]Because already 8 LCH id are used for 8 DRBs, up to 15 DRBs can be supported by using up all these reserved 7 LCH id for newly introduced 7 DRBs assuming only one LCH id will be configured for one DRB. But it is not always the case. For example for the LTE_URLLC feature duplication in LTE PDCP layer is proposed. It means that two LCH id will be configured for one DRB. If LCH id is not extended then 15 DRBs can be possible only if no DRB is configured with duplication in user plane. For the sake of forward compatibility LCH id should be extended.
Proposal 1: A new table for extended LCH id should be introduced
It is obvious that the extended LCH id can only be used when both UE and network support extended LCH id. Network can only receive UE capability from core network after RRC connection is setup. For RRC connection re-establishment or RRC connection resume procedure network can know UE’s capability once UE is identified after receiving message3 during RACH procedure. From UE point of view, UE can use extended LCH id once it is enabled by network. Again for RRC connection setup procedure the earliest message is the first RRC connection reconfiguration. And for RRC connection re-establishment or resume procedure, it can be enabled in the RRC re-establishment or RRC connection Resume message. For all these 3 initial access procedure extended LCH id can be contained in MAC PDU only after UE is enabled by network via RRC message.
Proposal2: Extended LCH id can be contained in MAC PDU only after UE is enabled by network via RRC message in both uplink and downlink
There are 3 solutions discussed in paper [2].
Solution1: to change the R bit to be V bit to indicate new LCH id table


Solution2: same as solution1 with more R bits resulting from two BYTEs sub-header


Solution3: to rely on a special LCH id to indicate new LCH id space


We prefer solution1 with following modification i.e. to simply use the R bit in the MAC sub-header for MSB bit of the LCH id. One drawback of this solution as indicated by [2] is that there is no more R bit in the MAC sub-header. But we don’t think this is a big problem. There is a good summary of the LCH id left per release in the same paper [3] as following:
Table 1 – Remaining LCIDs in MAC per release.
	Release
	Remaining LCIDs

	
	DL
	UL

	Rel-11
	16
	14

	Rel-12
	15
	10

	Rel-13
	13
	10

	Rel-14
	10
	7


In average 2 LCH id are defined for new MAC per release. If a new table containing 32 LCH id is introduced, it can last around 15 more Releases! Even at some point of time all the left LCH ids are consumed for some particular reason still the solution 3 in paper [2] i.e. to rely on a special LCH id to indicate new LCH id space is still feasible but with less R bits. Note after a new table is introduced, still some of the LCH id in the old table can be reserved for future extension in case of overhead critical cases. 
Proposal3:  To change the R bit in current MAC sub-header to be M bit and the definition of the M bit  as following:
· M: The M field indicates MSB bit of  LCH id. There is one M field per MAC sub-header. The size of M field is one bit. The M field is set to “0” to indicate MSB bit of LCH id is zero i.e.  table 6.2.1-1 or table 6.2.1-2 is applied for this MAC sub-header otherwise table 6.2.1-1a or table 6.2.1-2a is applied.

As indicated by the definition of the M bit, it is set per MAC sub-header. Once extended LCH id is enabled it is possible to mix MAC sub-header with both legacy LCH id and new LCH id. That also means all the defined LCH id in the table 6.2.1-1 or table 6.2.1-2 can be kept as it is.
Proposal4: Once extended LCH id is enabled MAC sub-header with both legacy LCH id and new LCH id can be mixed within same MAC PDU.
The reserved LCH id in the old table should be still reserved. This is because not all the UE will support extended LCH id. This could be also helpful in case new MAC CE need be used in overhead sensible cases. Then it seems quite obvious that LCH id for more than 8 DRBs should be introduced in the new LCH id table. This also means that a UE supporting more than 8 DRBs should also support extended LCH id. But it doesn’t means a UE supporting extended LCH id should also support more than 8 DRBs i.e. for those UEs extended LCH id could be used for new MAC CE.
Proposal5:  LCH id for more than 8 DRBs should be introduced in new table.
Proposal5a: a UE supporting more than 8 DRBs should also support extended LCH id table 
Here is an example of the new LCH id table:
Table 6.2.1-1a Values of LCID for DL-SCH
	Index
	LCID values

	100000-100110
	Identity of the logical channel

	100111~111111
	reserved



Table 6.2.1-2a Values of LCID for UL-SCH
	Index
	LCID values

	100000-100110
	Identity of the logical channel

	100111~111111
	reserved



This value range of new LCH id is different from current value range of logicalChannelIdentity . So it should be reflected in RRC spec also.
Proposal 5b: value range of extended LCH id should be also reflected in RRC specification
Introduce of more LCH group
The reason for NR system to introduce more LCH group is due to the fact that more logical channels will be configured compared to existing LTE system. Now the situation in LTE system seems also to ahead the same direction i.e. more and more logical channel will be configured considering more DRBs will be configured and potential duplication for LTE-URLLC is needed. But we also realize that more LCH groups will demands completely new design of the BSR format including short/truncated BSR format and long BSR format. On other hand there are only two meetings left to finish this WID and significant change of the BSR format will invite more papers which might not be able to be concluded before June. Therefore we slightly prefer to discuss this issue in next release.
Proposal6: RAN2 is kindly asked to discuss whether more LCH group should be introduced in Rel15.
Conclusion and proposals
Proposal 1: A new table for extended LCH id should be introduced
Proposal2: Extended LCH id can be contained in MAC PDU only after UE is enabled by network via RRC message in both uplink and downlink
Proposal3:  To change the R bit in current MAC sub-header to be M bit and the definition of the M bit  as following:
· M: The M field indicates MSB bit of  LCH id. There is one M field per MAC sub-header. The size of M field is one bit. The M field is set to “0” to indicate MSB bit of LCH id is zero i.e.  table 6.2.1-1 or table 6.2.1-2 is applied for this MAC sub-header otherwise table 6.2.1-1a or table 6.2.1-2a is applied.

Proposal4: Once extended LCH id is enabled MAC sub-header with both legacy LCH id and new LCH id can be mixed within same MAC PDU.
Proposal5:  LCH id for more than 8 DRBs should be introduced in new table.
Proposal5a: a UE supporting more than 8 DRBs should also support extended LCH id table 
Proposal 5b: value range of extended LCH id should be also reflected in RRC specification
Proposal6: RAN2 is kindly asked to discuss whether more LCH group should be introduced in Rel15.
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Table 6.2.1-1 Values of LCID for DL-SCH
	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-10100
	Reserved

	10101
	Activation/Deactivation of CSI-RS

	10110
	Recommended bit rate

	10111
	SC-PTM Stop Indication

	11000
	Activation/Deactivation (4 octets)

	11001
	SC-MCCH, SC-MTCH (see note)

	11010
	Long DRX Command

	11011
	Activation/Deactivation (1 octet)

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding

	NOTE: Both SC-MCCH and SC-MTCH cannot be multiplexed with other logical channels in the same MAC PDU except for Padding and SC-PTM Stop Indication



Table 6.2.1-2 Values of LCID for UL-SCH
	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011
	CCCH

	01100
	CCCH

	01101-10011
	Reserved

	10100
	Recommended bit rate query

	10101
	SPS confirmation

	10110
	Truncated Sidelink BSR

	10111
	Sidelink BSR

	11000
	Dual Connectivity Power Headroom Report

	11001
	Extended Power Headroom Report

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding
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