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1
Introduction
In RAN2#91 meeting, an agreements was approved that L field in MAC PDU for 32 CC shall be extended to 16bits.
In this paper, we further discuss how to extend the L field to 16bits.
2
Discussion
In current specification, F field can only indicate whether the SDU is less than 128bytes, wherein, F=0 indicates the SDU is less than 128bytes which is associated with 7bit L field, and F=1 indicates the SDU is larger than 128bytes which is associated with 15bit L field.
So, new methods are needed to indicate the extended 16bits L field.

There are two methods to extend the L field to 16bits:

· Option 1: add one byte to extend the L field to 16bits

· Option2: re-use R bit to extend the L field to 16bits

Considering that only one bit is used for the extended L field within the additional byte, it is not so efficient.
So we propose to reuse R bit to extend the L field to 16bits.

Proposal 1: Re-use R bit to extend the L field to 16bits

Generally, there are 2 possible solutions to indicate the 16bits L field:

· Solution 1: Pre-configure the length of L field by RRC

· Solution 2: Indicate the length of L field by an R bit in the MAC subheader 
If RRC is used to configure the length of L field, it may lead to unnecessary overhead when the size of SDU does not need the extended L field. So it seems that using one R bit to indicate is better. The possible subheader is shown as follows, and one draft CR is attached in the annex:
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Figure 1 R/F2/E/LCID/F/L sub-header with 16-bits L field
Proposal 2: Indicate the length of L field by a R bit in the MAC subheader
3
Proposal
In this paper, we discuss how to extend the L field to 16bits. Based on above discussion, we propose:
Proposal 1: Re-use R bit to extend the L field to 16bits.
Proposal 2: Indicate the length of L field by an R bit in the MAC subheader.
If the above proposals are agreed, we give the draft CR in annex.
4
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6.1.2
MAC PDU (DL-SCH and UL-SCH except transparent MAC and Random Access Response, MCH)

A MAC PDU consists of a MAC header, zero or more MAC Service Data Units (MAC SDU), zero, or more MAC control elements, and optionally padding; as described in Figure 6.1.2-3. 
Both the MAC header and the MAC SDUs are of variable sizes.

A MAC PDU header consists of one or more MAC PDU subheaders; each subheader corresponds to either a MAC SDU, a MAC control element or padding. 

A MAC PDU subheader consists of the six header fields R/F2/E/LCID/F/L but for the last subheader in the MAC PDU and for fixed sized MAC control elements. The last subheader in the MAC PDU and subheaders for fixed sized MAC control elements consist solely of the four header fields R/R/E/LCID. A MAC PDU subheader corresponding to padding consists of the four header fields R/R/E/LCID.
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Figure 6.1.2-1: R/F2/E/LCID/F/L MAC subheader
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Figure 6.1.2-2: R/R/E/LCID MAC subheader

MAC PDU subheaders have the same order as the corresponding MAC SDUs, MAC control elements and padding.

MAC control elements are always placed before any MAC SDU.

Padding occurs at the end of the MAC PDU, except when single-byte or two-byte padding is required. Padding may have any value and the MAC entity shall ignore it. When padding is performed at the end of the MAC PDU, zero or more padding bytes are allowed.

When single-byte or two-byte padding is required, one or two MAC PDU subheaders corresponding to padding are placed at the beginning of the MAC PDU before any other MAC PDU subheader.
A maximum of one MAC PDU can be transmitted per TB per MAC entity. A maximum of one MCH MAC PDU can be transmitted per TTI.
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Figure 6.1.2-3: Example of MAC PDU consisting of MAC header, MAC control elements, MAC SDUs and padding
6.2.1
MAC header for DL-SCH, UL-SCH and MCH

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element or padding as described in tables 6.2.1-1, 6.2.1-2 and 6.2.1-4 for the DL-SCH, UL-SCH and MCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. A UE of Category 0 [12] shall indicate CCCH using LCID "01011", otherwise the UE shall indicate CCCH using LCID "00000". The LCID field size is 5 bits;

-
L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC control element in bytes. There is one L field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field;

-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the F field is 1 bit. If the size of the MAC SDU or variable-sized MAC control element is less than 128 bytes, the value of the F field is set to 0, otherwise it is set to 1;
-    F2: The Format2 field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F2 field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the F2 field is 1 bit. If the size of the MAC SDU or variable-sized MAC control element is larger than 32768 bytes, the value of the F2 field is set to 1, otherwise it is set to 0. If the F2 field is set to 0, then F field above is used to indicates the size of the Length field between 7bits and 15bits, and if F2 field is set to 1, F field does not exist;
-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least R/R/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte;

-
R: Reserved bit, set to "0".

The MAC header and subheaders are octet aligned.

Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11001
	Reserved

	11010
	Long DRX Command

	11011
	Activation/Deactivation

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding


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

	01100-10101
	Reserved

	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


Table 6.2.1-3 Values of F/F2 field:

	Index of F2
	Index of F
	Size of Length field (in bits)

	0

	0
	7

	
	1
	15

	1
	-
	16


Table 6.2.1-4 Values of LCID for MCH

	Index
	LCID values

	00000
	MCCH (see note)

	00001-11100
	MTCH

	11101
	Reserved

	11110
	MCH Scheduling Information or Extended MCH Scheduling Information

	11111
	Padding

	NOTE: If there is no MCCH on MCH, an MTCH could use this value.


_1501080554.vsd
LCID


R


F


L


F2


E


L


Oct 1


Oct 2


Oct 3


R/F2/E/LCID/F/L sub-header with 16-bits L field



_1504447896.vsd
LCID


R


F


L


F2


E


L


Oct 1


Oct 2


Oct 3



_1504446397.vsd
R/F2/E/LCID
sub-header


MAC Control element 1


MAC Control element 2


Padding (opt)


...


R/F2/E/LCID sub-header


MAC header


MAC payload


R/F2/E/LCID/F/L sub-header


R/F2/E/LCID/F/L sub-header


...


R/F/E/LCID/F/L sub-header


R/F2/E/LCID padding sub-header


MAC SDU 


MAC SDU 



_1284478684.vsd
R/R/E/LCID
sub-header


MAC Control element 1


MAC Control element 2


Padding (opt)


...


R/R/E/LCID sub-header


MAC header


MAC payload


R/R/E/LCID/F/L sub-header


R/R/E/LCID/F/L sub-header


...


R/R/E/LCID/F/L sub-header


R/R/E/LCID padding sub-header


MAC SDU 


MAC SDU 



_1501080054.vsd
LCID


R


F


L


R/F2/E/LCID/F/L sub-header with 7-bits L field


R/F2/E/LCID/F/L sub-header with 15-bits L field


F2


E


LCID


R


F


L


F2


E


L


Oct 1


Oct 2


Oct 1


Oct 2


Oct 3



_1264543208.vsd
LCID


R


R/R/E/LCID sub-header


R


E


Oct 1



