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1 Introduction
At the last RAN2 meeting, it was agreed that the L field is present for every MAC SDU but it was still FFS if the L field is also present for padding.

RAN2 #98 Agreements

1.
The E field is not present in NR MAC sub-header.

2.
F2 fields are not present in NR MAC sub-header.

3. 
Variable L fields size with two values will be supported.  The F field is included.  Size is FFS 

4.
The size of LCID field is 6 bits

5.
The L field is not present for the fixed-size MAC CE

6.
The L field is present for variable-size MAC CE

7. 
The L field is present for every MAC SDU. FFS if no L field is present for padding
The need of L field for padding to some extent depends on the padding placement and the MAC PDU design. It was agreed in previous RAN2 meetings that the UL MAC CE(s) is placed after all the MAC SDUs and the DL MAC CE(s) is always placed before any MAC SDU and padding.
RAN2 #97bis Agreements

-
MAC SDUs, MAC subheaders, and MAC PDU are byte aligned (i.e., multiple of 8 bits).

-
MAC subheaders are placed immediately in front of the corresponding MAC SDUs, MAC CEs, or padding.  The possibility to parse the MAC PDU from the back is not precluded.  

-
MAC CEs are grouped together 

-
UL MAC CE(s) is placed after all the MAC SDUs.  For DL the placement will be deterministic (i.e. it should not be up to the network to decide).  FFS if we have the same behaviour for both or for DL the MAC CE is placed at the front
RAN2 #98 Agreements

1.
The DL MAC CE is always placed before any MAC SDU and padding

2.
FFS for UL MAC CE if we have a pointer and if it is before or after padding
In this contribution we discuss these padding related issues and share our opinions.
2 Discussion
The purpose of padding is to fill up TB when there is no enough data to be multiplexed into the TB. In LTE, padding usually occurs at the end of MAC PDU. In this case, there is no need to indicate the length of padding because the receiver can assume that the rest of the MAC PDU is padding. In NR, it was agreed that the DL MAC CE is always placed before any MAC SDU and padding. It is reasonable to assume that for DL the padding is also placed at the end of MAC PDU based on the similar principle as in LTE. So the L field is not needed for padding in DL.
Observation 1: It is reasonable to assume that for DL the padding is also placed at the end of MAC PDU based on the similar principle as in LTE and consequently the L field is not needed for padding.
For UL it was agreed that the UL MAC CE(s) is placed after all the MAC SDUs to facilitate the pre-processing of MAC PDU and the parallel processing between MAC and PHY. If the UL MAC CE(s) is placed after padding, an L field may be needed to indicate the length of padding to let the receiver know the starting position of the UL MAC CE(s). However, it is not the only solution. In order to accelerate the UL MAC CE parsing, some companies proposed to introduce a pointer always in the end of MAC PDU to indicate the starting position of the UL MAC CE(s) [1][2]. So the L field for padding is not always necessary even if the padding is placed between UL MAC CE(s) and MAC SDU(s).
Observation 2: For UL, the L field for padding is not always necessary even if the padding is placed between UL MAC CE(s) and MAC SDU(s) because the starting position of the UL MAC CE(s) can be indicated by other ways.
Moreover, the case of single-byte or two-byte padding should also be considered. In LTE, the size of the MAC PDU subheader corresponding to padding is just one byte. 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. In NR, since the last L-field optimization [3] is not considered (i.e., it was agreed that the L field is present for every MAC SDU), there is no restriction to place the MAC PDU subheaders corresponding to padding at the beginning of the MAC PDU. However, if we consider the L field is present for padding, the size of the MAC PDU subheader corresponding to padding would be more than one byte. Then the method used in LTE for single-byte or two-byte padding would be infeasible. An additional mechanism to handle the case of single-byte or two-byte padding would be needed. 
Observation 3: If the L field is present for padding, we need an additional mechanism to handle the case of single-byte or two-byte padding.
Based on the above discussion, we think it would be better to maintain the consistency of padding subheader format and padding mechanism for UL and DL. So we propose the L field is not present for padding.
Proposal 1: The L field is not present for padding.

On the other hand, we think it is inefficient to introduce a pointer always in the end of MAC PDU for fast processing of UL MAC CE because in the majority of cases there is no UL MAC CE included in MAC PDU. So we think for UL the padding should be placed after the UL MAC CE(s) to avoid the need of L field for padding.
Proposal 2: For UL the padding is placed after the UL MAC CE(s). 

3 Conclusion
Based on the discussion in section 2 we have the following observations and proposals: 
Observation 1: It is reasonable to assume that for DL the padding is also placed at the end of MAC PDU based on the similar principle as in LTE and consequently the L field is not needed for padding.
Observation 2: For UL, the L field for padding is not always necessary even if the padding is placed between UL MAC CE(s) and MAC SDU(s) because the starting position of the UL MAC CE(s) can be indicated by other ways.
Observation 3: If the L field is present for padding, we need an additional mechanism to handle the case of single-byte or two-byte padding.
Proposal 1: The L field is not present for padding.

Proposal 2: For UL the padding is placed after the UL MAC CE(s). 
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