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1	Introduction
For Rel-15, RAN2 reserved quite many LCID (logical channel identifier) values for the future use (i.e. 14 values for DL (33–46) and 19 values for UL (33–51)). However, as Rel-16 introduces many features, each new feature requires several MAC CEs, which consumes the remaining LCID space.
The contribution provides the current status of LCID space, and discusses how to extend the LCID space for Rel-16 onwards.
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The following Tables 1 and 2 show the list of new MAC CEs to be introduced for Rel-16 across WIs.
Table 1 List of new DL MAC CEs
	WI
	No
	Purpose
	Remarks

	IAB
	1
	Extended logical channel ID field
	R2-1915256

	IAB
	2
	Timing Delta MAC CE
	R2-1915256; fixed (2B)

	IAB
	3
	(ProvidedGuardSymbols from RAN1)
	variable?

	IIoT
	4
	Duplication RLC Activation/Deactivation MAC CE
	[108#12]; fixed (1B)

	2-step RACH
	5
	Absolute Timing Advance Command MAC CE
	[108#82]; fixed (2B)

	eMIMO
	6
	Enhanced TCI States Activation/Deactivation for UE-specific PDSCH
	[108#69]; variable

	eMIMO
	7
	Extended PUCCH spatial relation Activation/Deactivation MAC CE
	[108#68]; fixed (3B)

	eMIMO
	8
	Group-based PUCCH spatial relation Activation/Deactivation MAC CE
	[108#68]; fixed (2B)

	eMIMO
	9
	AP SRS spatial relation Indication MAC CE
	[108#68]; variable

	eMIMO
	10
	SRS Pathloss Reference RS Activation/Deactivation MAC CE
	[108#68]; fixed (3B)

	eMIMO
	11
	PUSCH Pathloss Reference RS Activation/Deactivation MAC CE
	[108#68]; fixed (3B)

	eMIMO
	12
	CC list-based TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
	[108#68]; variable

	eMIMO
	13
	CC list-based TCI State Indication for UE-specific PDCCH MAC CE
	[108#68]; fixed (2B)

	eMIMO
	14
	CC list-based SRS Activation/Deactivation MAC CE
	[108#68]; TBD

	eMIMO
	15
	(maybe one more according to RAN1 input)
	-

	Others
	-
	(Recommended bit rate from SA4)
	R2-1916516; none or one LCID

	NR-U
	
	None
	[108#75]

	V2X
	
	None
	[108#100]

	RACS
	
	None
	-

	NTN
	
	None
	Study item

	NR Pos
	
	None
	-

	NR mob
	
	None
	-

	DCCAe
	
	None
	[108#56]

	Power saving
	
	None
	[108#78]

	SON/MDT
	
	None
	[108#93]

	SRVCC
	
	None
	-

	CLI
	
	None
	-

	PRN
	
	None
	-

	URLLC
	
	None
	[108#111]



Table 2 List of new UL MAC CEs
	WI
	No
	Purpose
	Remarks

	IAB
	1
	Extended logical channel ID field
	R2-1915256

	IAB
	2
	Pre-emptive BSR MAC CE
	R2-1915256; variable; Long format only (TBD)

	IAB
	3
	(DesiredGuardSymbols from RAN1)
	variable?

	NR-U
	4
	LBT failure MAC CE
	[108#75]; fixed (4B); no 1B format

	V2X
	5
	Sidelink Configured Grant Confirmation
	[108#100]; fixed (1B)

	V2X
	6
	Truncated Sidelink BSR MAC CE
	[108#100]; variable

	V2X
	7
	Sidelink BSR MAC CE
	[108#100]; variable

	IIoT
	8
	Multiple Entry Configured Grant Confirmation
	[108#12]; fixed (4B); no 1B format (TBD)

	eMIMO
	9
	SCell BFR MAC CE (four octets Ci)
	[108#70]; variable

	eMIMO
	10
	SCell BFR MAC CE (one octet Ci)
	[108#70]; variable

	Others
	-
	(PHR enhancement from RAN4)
	TBD; to include PMPRc; none or three

	Others
	-
	(Recommended bit rate from SA4)
	TBD; R2-1916516; none or one

	RACS
	 
	None
	-

	NTN
	 
	None
	Study item

	NR Pos
	 
	None
	-

	NR mob
	 
	None
	-

	DCCAe
	 
	None
	[108#56]

	Power saving
	 
	None
	[108#78]

	SON/MDT
	 
	None
	[108#93]

	2-step RACH
	 
	None
	[108#82]

	SRVCC
	 
	None
	-

	CLI
	 
	None
	-

	PRN
	 
	None
	-

	URLLC
	
	None
	[108#111]



From the tables, it can be observed that at least 15 values for DL and 10 values for UL would be required for Rel-16 new MAC CEs. Note that 14 values for DL (33–46) and 19 values for UL (33–51) are reserved from Rel-15, so for the DL, the required number already exceeds the reserved values.
Observation 1: For DL, 15+ values are required for Rel-16 while 14 values are reserved (i.e. already exceeded).
Observation 2: For UL, 10+ values are required for Rel-16 while 19 values are reserved.
Hence, it is inevitable to extend the LCID space for MAC CEs from the observations above. Since the NR keeps evolving, it would be good to extend the LCID space for both DL and UL.
Proposal 1: To extend the LCID space for both DL and UL.
There might be several ways to extend the LCID space as proposed last November [1][2][3][4][5][6], but one of the simplest ways would be to re-use IAB running MAC CR [7]. That is, IAB has already defined the eLCID header format which extends maximum LCID value from 63 to 216 + 63 (= 65,599), as shown in Figure 6.1.2-1 and Table 6.2.1-1a/2a below. Then, from the 'Identity of the logical channel' values (which are 65,408 values) in Table 6.2.1-1a/2a, we may use 256 values from the end, which is shown in Table 3 below (highlighted in green).


Figure 6.1.2-1: R/F/LCID/(eLCID)/L MAC subheader with 8-bit L field [7]
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	Index
	LCID values

	64 to (216 – 65)
	Identity of the logical channel

	(216 – 64) to (216 + 63)
	Reserved



Table 3 Possible changes of value range from eLCID space
	Index
	LCID values

	64 to (216 – 321)
	Identity of the logical channel

	(216 – 320) to (216 – 65)
	For additional MAC CEs (256 values)

	(216 – 64) to (216 + 63)
	Reserved



Proposal 2-1: To re-use the IAB solution to extend the LCIDs for additional MAC CEs.
Proposal 2-2: To reserve 256 values from the value for 'Identity of the logical channel' for MAC CEs i.e. from (216 – 320) to (216 – 65).

If the proposals above are agreeable, there would be two reserved LCID spaces for MAC CEs i.e. legacy reserved value range (set1) and new reserved value range (set2), as shown in Table 4 below. It should be noted that set2 requires 2 more octets in the MAC subheader in the proposal. Therefore, RAN2 should also determine which spaces (i.e. set1 or set2) to be used for each new MAC CE listed in Tables 1 and 2 above. This can be determined by each WI rapporteur, and it is proposed to set an email discussion to gather input from each WI rapporteur for their MAC CE(s). After having them, actual LCID for each MAC CE can be assigned, and each running CR can be updated accordingly.
Table 4 LCID value range for MAC CEs
	
	DL
	UL

	Set1
(legacy reserved values)
	34 to 46
(13 values; value 33 is used for eLCID)
	(216 – 320) to (216 – 65)
(256 values)

	Set2
(new reserved values)
	34 to 51
(18 values; value 33 is used for eLCID)
	(216 – 320) to (216 – 65)
(256 values)



Observation 3: Set2 requires 2 more octets in the MAC subheader.
Proposal 3: To set up an email discussion to gather input from each WI rapporteur for their MAC CE(s) (set1 or set2). Based on the input, we could assign LCID for each MAC CE.

3	Conclusion
Observation 1: For DL, 15+ values are required for Rel-16 while 14 values are reserved (i.e. already exceeded).
Observation 2: For UL, 10+ values are required for Rel-16 while 19 values are reserved.
Proposal 1: To extend the LCID space for both DL and UL.
Proposal 2-1: To re-use the IAB solution to extend the LCIDs for additional MAC CEs.
Proposal 2-2: To reserve 256 values from the value for 'Identity of the logical channel' for MAC CEs i.e. from (216 – 320) to (216 – 65).
Observation 3: Set2 requires 2 more octets in the MAC subheader.
Proposal 3: To set up an email discussion to gather input from each WI rapporteur for their MAC CE(s) (set1 or set2). Based on the input, we could assign LCID for each MAC CE.
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