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1	Introduction
With the introduction of the new eLCID space LTE MAC has been extended with 6-bit LCIDs which gives the possibility for future extensions of the protocol. As there are currently reserved values in both LCID space and eLCID space this contribution outlines recommendations for how to use the limited LCID space and the eLCID space in the future. In short, the eLCID space should be the default for all new MAC CEs and other protocol elements requiring LCID values unless the extra byte for eLCID cannot be accepted (e.g. certain NB-IoT/MTC scenarios).
[bookmark: _Ref178064866]2	Discussion
2.1	Analysis of the remaining LCID space
LCID values are typically used to introduce new MAC control elements which add new functionality to MAC. When there are no reserved LCID values left, it becomes very cumbersome to extend the protocol and add new functionality. Thanks to the work in INOBEAR a new eLCID space of 6 bits was added to MAC and future developments are secured. Hence any new MAC CEs requiring LCID values should be added to the eLCID space.
[bookmark: _Toc521422608]New MAC CEs requiring LCID values are added to the eLCID space as default.
There can be exceptions to this rule though, but they must be carefully considered. As of 36.321 version 15.2.0 there are six reserved LCID values left for the downlink and three for the uplink. The cost of using eLCID compared to LCID is one extra byte. In case of severely bit-rate limited scenarios which can be found in NB-IoT and MTC this extra cost need not be acceptable. In those cases, using a reserved value from the LCID space can be accepted.
[bookmark: _Toc521422609]If the extra cost of using eLCID cannot be accepted, a new MAC CE may use an LCID from the LCID space, after careful analysis.
2.2	MAC CEs added in Rel-15
In Rel-15 four new LCIDs were taken into use in the downlink, highlighted below.
Table 6.2.1-1 Values of LCID for DL-SCH, from 36.321 version 15.2.0
	Codepoint/Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-01111
	Reserved

	10000
	Extended logical channel ID field

	10001
	Reserved

	10010
	Activation/Deactivation of PDCP Duplication

	10011
	Hibernation (1 octet)

	10100
	Hibernation (4 octets)

	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



In order to increase the limited LCID space we think some of these new MAC CEs can be moved to the eLCID space. The “Extended logical channel ID field” must remain in the LCID space as it indicates the presence of the eLCID field, but the remaining three new LCID values do not match the exception listed previously as they do not address a bitrate limited scenario. By moving these three LCID values from LCID space to eLCID space the number of reserved values is increased from six to nine values.
[bookmark: _Toc521422611]Move the LCID values for “Activation/Deactivation of PDCP Duplication”, “Hibernation (1 octet)”, “Hibernation (4 octets)” from LCID space to eLCID space.
In the uplink, four new LCIDs were introduced in Rel-15, leaving only three reserved values.
Table 6.2.1-2 Values of LCID for UL-SCH, from 36.321 version 15.2.0
	Codepoint/Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011
	CCCH

	01100
	CCCH

	01101
	CCCH and Extended Power Headroom Report

	01110-01111
	Reserved

	10000
	Extended logical channel ID field

	10001
	Reserved

	10010
	AUL confirmation (4 octets)

	10011
	AUL confirmation (1 octet)

	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



[bookmark: _GoBack]Similarly to the downlink, the “Extended logical channel ID field” must remain in the LCID space. Additionally the “CCCH and Extended Power Headroom Report” is used by NB-IoT UEs, typically when transmitting msg3. An extra byte from using eLCID cannot be accepted in this case and this MAC CE should therefore remain in the LCID space. The LCIDs for “AUL confirmation” do not match the exception and should be moved to eLCID space to free up more reserved LCID values. With this move the number of reserved LCID values would increase from three to five.
[bookmark: _Toc521422612]Move the LCID values for “AUL confirmation (1 octet)” and “AUL confirmation (4 octets)” from LCID space to eLCID space.
There is a corresponding CR in R2-1811270.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	New MAC CEs requiring LCID values are added to the eLCID space as default.
Proposal 2	If the extra cost of using eLCID cannot be accepted, a new MAC CE may use an LCID from the LCID space, after careful analysis.
Proposal 3	Move the LCID values for “Activation/Deactivation of PDCP Duplication”, “Hibernation (1 octet)”, “Hibernation (4 octets)” from LCID space to eLCID space.
Proposal 4	Move the LCID values for “AUL confirmation (1 octet)” and “AUL confirmation (4 octets)” from LCID space to eLCID space.
[bookmark: _In-sequence_SDU_delivery]
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