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1 Introduction

In last NR AH#2 meeting, the detail of the NR MAC subheader format was discussed. The related agreements are as follows:

Agreements 

1.
UL MAC CEs are multiplexed after all MAC SDUs and before the padding in the MAC PDU and no Length indicator is place at the end of PDU

2.
The LCID values are shared between MAC SDUs and MAC CEs as in LTE.  The LCID reserved values are in the middle like LTE. 

3.
The LCID values are used to distinguish types of MAC CEs like in LTE

4.
As in LTE, L field is not necessary for padding in the padding subheader

5.
The details of the header fields lengths are FFS 

6.  
F field contains one bit 

7.
As a baseline, the MAC header is not further optimized
It was not decided yet whether the length field should be either 7 and 15 bit or 8 and 16 bit, and also whether some forms of subheader optimizations are needed or not. Thus, in this contribution we discuss our views of the MAC subheader length field and the optimization to MAC subheader.

2 Discussion

2.1 MAC sub-header length field
There are two options left from last meeting [1]:

1) Length field is 7 or 15 bits

2) Length field is 8 or 16 bits
In our view, since super jumbo frames are not supported in NR as we agreed in last meeting [2], 15 bits size of length field is far more enough to support the current jumbo frame (approximately 8KB), which is currently the maximum PDCP SDU size need to support. 
Proposal 1 Length field in MAC sub-header is 7 or 15 bits.
2.2 MAC sub-header optimization
The motivation to further optimize the MAC sub-header is that, one TB could multiplex multiple RLC PDUs from the same logical channel, those RLC PDUs will have the same LCID thus could be removed. Besides, for some type of services, e.g., Voice, it’s likely the size of different IP packets is the same. Thus, the LCID and L field could be conditionally presented is a consecutive number of MAC subPDUs which have the same LCID and L fields.

According to the current agreements, there are two types of sub-header defined: 

· Type 1 is the complete sub-headers which have all the fields presented, e.g., R/F/LCID/L. Depending on different L field, the size is 2 byte (7 bit L field) or 3 byte (15 bit L field).
· Type 2 is 1 byte sub-header which does not have length field, and it applies to the fixed size MAC CE and padding.
Based on these two formats, extra E1 and E2 are introduced for the optimization which is the L and LCID can be conditionally skipped by the receiver. E1 indicates whether the sub-header format is type 1 or type 2. E2 indicates whether the receiver could skip the LCID or not. By skipping, the receiver actually does not need to read the field since it is the same with the prior one.
The placement of the E1 should be in the first bit of the type 1 and type 2 sub-header formats so that it can indicate the format is type 1 or type 2. The E2 should be placed in the second bit of the type 1 and type 2 sub-header formats, to indicate whether the LCID field should be skipped by the receiver or not. The formats are shown in Figure 1:

[image: image1.emf]Oct 1

Oct 2

E1 E2

LCID

L F

Oct 1

Oct 2

E1 E2 LCID

L F

L Oct 3

Type 1 sub-header: 

E1/R/LCID/F/L with 7-bits L field

Type 1 sub-header: 

E1/R/LCID/F/L with 15-bits L field

Oct 1 E1 E2

Type 2 sub-header: 

E1/E2/LCID without L field

LCID


Figure 1 Illustration of the MAC sub-header formats, and the new E1 and E2
Proposal 2 E1 and E2 are introduced in the MAC sub-header

Proposal 3 E1 is placed in the first bit of all the sub-header formats; E2 is placed in the second bit of all the sub-header formats.

Proposal 4 E1 indicates that the sub-header format is either E1/E2/LCID/F/L or E1/E2/LCID. 
Proposal 5 E2 indicates whether the receiver can skip the LCID or not.
There are several benefits on optimizing the MAC sub-header using the proposed scheme:

1) For those N consecutive MAC subPDUs with the same L field, the proposed scheme can save N-1 L fields;
2) For those N consecutive MAC subPDUs with the same LCID field, the proposed scheme can make the receiver skip N-1 LCID field;

3) For those N consecutive MAC subPDUs with both the same LCID and L field, the proposed scheme can save N-1 L field, meanwhile the receiver does not need to read N-1 LCID fields.

4) The more the consecutive RLC PDUs with the same LCID and L are, the more overhead can be reduced.

5) It does not need to introduce any new MAC sub-header, the current agreed 3 formats are enough for the optimization.
An example is shown in, RLC PDU 2,3,4 have the same LCID and L with the RLC PDU 1, so the LCID field can be skipped by the receiver, meanwhile the L fields for MAC subPDU 2,3,4 can be removed. In this example, “E1=1” indicates the format is “E1/E2/LCID/F/L”, and “E1=0” indicates the format is “E1/E2/LCID”. “E2=0” indicates the receiver has to read the LCID, “E2=1” indicates the receiver can skip the LCID. 
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Figure 2 an example to illustrate the optimization
The corresponding text proposals are presented in the Annex.

Proposal 6 Adopt the TP in the Annex
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Length field in MAC sub-header is 7 or 15 bits.
Proposal 2
E1 and E2 are introduced in the MAC sub-header
Proposal 3
E1 is placed in the first bit of all the sub-header formats; E2 is placed in the second bit of all the sub-header formats.
Proposal 4
E1 indicates that the sub-header format is either E1/E2/LCID/F/L or E1/E2/LCID.
Proposal 5
E2 indicates whether the receiver can skip the LCID or not.
Proposal 6
Adopt the TP in the Annex


4 Annex Text proposal to TS 38.321

***Start of change***
6.1.2
MAC PDU (DL-SCH and UL-SCH except transparent MAC and Random Access Response)

A MAC subheader except for fixed sized MAC CE and padding consists of five header fields E1/E2/LCID/F/L. A MAC subheader for fixed sized MAC CE and padding consists of the three header fields E1/E2/LCID.
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Figure 6.1.2-1: R/E1/LCID/F/L MAC sub-header
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Figure 6.1.2-2: E1/E2/LCID MAC sub-header
6.2
Formats and parameters

6.2.1
MAC subheader for DL-SCH and UL-SCH

The MAC subheader 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 CE or padding as described in tables 6.2.1-1 and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The LCID field size is 6 bits;

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

-
F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs. The size of the F field is 1 bit. The value 0 indicates 7 bits of the Length field. The value 1 indicates 15 bits of the Length field;
-
E1: The Extension field is a flag indicating the format of sub-header is either “E1/E2/LCID/F/L” or “E1/E2/LCID”. The E1 field is set to "0" to indicate that the format of the sub-header is “E1/E2/LCID”. E1 field is set to “1” to indicate that the format of the sub-header is “E1/E2/LCID/F/L”.
-
E2: The Extension field is a flag indicating whether the LCID in the sub-header shall be skipped or not. The E2 field is set to "0" to indicate that the LCID in the sub-header shall not be skipped. The E2 field is set to “1” to indicate that the LCID in the sub-header shall be skipped.
-
R: Reserved bit, set to "0".

The MAC subheader is octet aligned.
Table 6.2.1-3 Values of F field:

	Index of F
	Size of Length field (in bits)

	0
	7

	1
	15


Table 6.2.1-4 Values of E1 field:

	Index of E1
	Interpretation

	0
	The format of the sub-header is “E1/E2/LCID”

	1
	The format of the sub-header is “E1/E2/LCID/F/L”


Table 6.2.1-5 Values of E2 field:

	Index of E2
	Interpretation

	0
	The LCID in the sub-header shall not be skipped by receiver

	1
	The LCID in the sub-header shall be skipped by the receiver


***End of change***
5 References
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