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1 Introduction

The MAC header format has been agreed so that the last LF is to be ommited, which produces an unforeseen side effect in MAC PDU building. This contribution addresses the issue and proposes a way-forward.
2 Discussion
Recap of the MAC PDU format and last LF omission.

Figure 1 is captured from 36.321, and shows the current MAC PDU format. 
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Figure 1
The last MAC sub-header highlighted with the yellow color does not contain the F/L pair. The length of the RLC PDU is flexible and variable so that it is possible to adjust the length of the last MAC SDU such that it exactly fits with the remaing payload part of the MAC PDU. Making the RLC PDU with the desirable size is always possible if the relevant RLC entity has enough data to send. 
The problem is when there is not enough data to fill up the MAC PDU, especially when the available data is one byte shorter than the remaining part of the MAC PDU. One simple example is given below. 
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Figure 2
Two MAC SDUs are multiplexed together. The total size of MAC sub-headers and MAC SDUs are one byte shorter than the MAC PDU size determined by ENB scheduler. In such a case, there is nothing for the UE to signal the end of the MAC SDU 2 due to the last L field omission. Even if the last L field is allowed to be included, UE can not signal the end point of the MAC SDU 2 because the shorter L field can not indicate more than 127 byte. 
A simple solution, as described in the figure below, is to define a special L field to indicate the end of the MAC header to make the size of the last MAC sub-header flexible between 1 byte to 3 byte. The first code point of the L field could be reserved for this purpose. 
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Figure 3

If the last MAC SDU exactly fills up the MAC payload, the F/L field will be omitted as in the case 1. If the last MAC SDU is short of 1 byte to fill up the remaining payload space, 1 byte F/L is inserted as in the case 2. If the last MAC SDU is short of 2 byte to fill up the remaining payload space, 2 byte F/L is inserted as in the case 3. 
3 Discussion on the alternative solution

[1] [2] proposes an alternative using 1 byte padding header. Samsung thinks that it could be a solution, but we are a bit reluctant to support this type of solution. First of all, MAC is not able to know the exact size of a RLC PDU until it gets it from the RLC entity because of LI existence. Let’s assume that MAC request 100 byte RLC PDU to a certain logical channel. If the logical channel builds up 99byte RLC PDU whose last byte is the last byte of a RLC SDU, then it is impossible, or quite inefficient if possible, to make 100 byte RLC PDU, because RLC PDU size exceeds 100 byte when 2 byte framing header is inserted. 
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Because of this, it is not possible for MAC to estimate in advance if such a 1 byte padding header will be required. As a consequence, UE should start over the MAC PDU building up process again to insert the 1 byte paading header before the MAC headers already placed in the MAC PDU, when it realizes that the last MAC SDU is one byte short than it has requested. 
We assume there is not much difference between the solutions in terms of efficiency/complexity. Then we tend to support more implementation friendly mechanism, which is the ‘special L’.
4 Conclusion
It is proposed to discusss the issue and to agree on the text proposal. 
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***************************************Text Proposal *****************************************
6.2
Formats and Parameters

6.2.1
MAC header for DL-SCH and UL-SCH 

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 and 6.2.1-2 for the DL and UL-SCH respectively. There is one LCID field for each MAC SDU, MAC Control element or padding included in the MAC PDU.. The LCID field size is 5 bits.

-
L: The Length field indicates the length of the corresponding MAC SDU or MAC Control element in bytes. Length field ‘0000 000’ and ‘0000 0000 0000 000’ does not indicate the length but to indicate that either a MAC SDU or a MAC control element starts at the next byte. There is one L field per MAC SDU included in the MAC PDU except for the last MAC SDU. For MAC Control elements, the presence of an L field depends on the type of MAC Control element. 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 SDU included in the MAC PDU except for the last MAC SDU. The size of the F field is 1 bit.

-
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 L field is present for this sub-header, and another set of at least LCID/E/R/R fields may or may not follow depending on the value contained in the L field. 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 bits.

The MAC header and sub-headers are octet aligned.
Table 6.2.1-1 Values of LCID for DL-SCH; 

	Index
	LCID values

	00000-xxxxx
	Identity of the logical channel

	xxxxx-11011
	Reserved

	11100
	[RACH Message 2]

	11101
	[Timing Advance]

	11110
	[DRX]

	11111
	Padding


Table 6.2.1-2 Values of LCID for UL-SCH; 

	Index
	LCID values

	00000-yyyyy
	Identity of the logical channel

	yyyyy-11101
	Reserved

	11110
	Buffer Status Report

	11111
	Padding


Table 6.2.1-3 Values of F field:

	Index
	Size of Length field (in bits)

	0
	7

	1
	15


Editor’s note: It is FFS whether this MAC header applies to only to DL/UL SCH or also to other transport channels
Editor’s note: Which MAC Control elements require F and L fields are FFS.

Editor’s note: xxxxx and yyyyy are FFS
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