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1.	Introduction
In RAN2#98, RAN2 discussed MAC PDU format and agreed the followings:
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

This contribution discusses the placement of UL MAC CEs in the MAC PDU and how to enable parsing from the back.

2.	Discussion
It was decided to place DL MAC CE before any MAC SDU or padding. The reason was to enable fast processing of the MAC CE prior to any MAC SDU. 
On the other hand, in RAN2#97bis, it was decided to place UL MAC CE after all MAC SDUs in order to facilitate pre-processing in the UE side by delivering partially generated MAC PDU to lower layer. Placing UL MAC CEs at the end of MAC PDU would mean that receiver, i.e., gNB, has to parse from the beginning and will get the information from the UL MAC CE late. 
The UL MAC CE includes PHR MAC CE and BSR MAC CE. Although it is not sure what other UL MAC CEs would be introduced more in NR, in general, the UL MAC CEs carry important information for scheduling. Thus, late parsing of UL MAC CEs might result in delayed scheduling. Given that fast scheduling by using shortened TTI length is one of most attractive feature in NR, it is not desirable to lose a chance for fast scheduling.
In addition, it was decided in RAN1#86bis to support slot aggregation in order to reduce the control signaling overhead. Supporting slot aggregation, a large size of TB can be scheduled spanning over the aggregated slots. Given that the aggregated slots could also span over multiple subframes, it would be beneficial to allow early parsing of UL MAC CEs.
In order to allow pre-processing in the UE side and early parsing of the MAC CE, we propose to have a MAC CE Length field indicating the length of the MAC CEs included in the MAC PDU. By placing the MAC CE Length field at the end of the MAC PDU, the gNB can know the starting point of the MAC CEs prior to finishing decoding of all MAC SDUs.
Proposal 1. MAC PDU includes a MAC CE Length field indicating the length of the MAC CEs included at the end of the MAC PDU.

It was argued that the MAC CE Length field overhead is undesirable. However, considering the length of a BSR MAC CE or a PHR MAC CE, one or two bytes of Length field is sufficient. 
If the padding is placed after MAC CEs, two bytes of MAC CE Length field would be needed in order to indicate the total length of MAC CEs and padding. During RAN2#98, it was proposed to place the padding before the MAC CEs in order to allow pre-processing. For pre-processing, however, it is sufficient to place the MAC CEs after the MAC SDUs, and there is no problem in pre-processing even if the padding is placed after the MAC CEs. Moreover, placing the padding in the middle would rather require length field in the MAC subheader for padding, which would increase the overhead and may bring additional handling for insertion of paddings. Therefore, it would be good to place the padding after the MAC CEs and before the MAC CE Length field.
Proposal 2. The length of MAC CE Length field is two bytes.
Proposal 3. The MAC CE Length field indicates the total length of all MAC CEs, padding, and corresponding MAC subheaders included in the MAC PDU.

Proposal 3 would mean that the MAC CE Length field indicates the length of padding in case there is no MAC CE included in the MAC PDU. However, it is not necessary to indicate the length of padding only because the gNB doesn’t really need to decode the padding early.
Proposal 4. If there is no MAC CE included in the MAC PDU, the MAC CE Length field is set to zero.
Proposal 5. Padding is placed after MAC CEs and before the MAC CE Length field.


Figure 1. MAC PDU format with Padding and MAC CE Length field after MAC CEs.

In the meanwhile, if a TB size is very small, including the MAC CE Length field may be undesirable in terms of overhead. On the other hand, early parsing of the UL MAC CEs would provide great benefit especially when the TB size is large and may include a large number of MAC SDUs. Thus, the MAC CE Length field can be included only when a TB size is large, where the conditions for this can discussed further.
Proposal 6. The MAC CE Length field can be omitted if the TB size is small.

3.	Conclusion
In this contribution, we discuss the MAC PDU format which allows fast processing of UL MAC CEs. Our proposals are:
Proposal 1. MAC PDU includes a MAC CE Length field indicating the length of the MAC CEs included at the end of the MAC PDU.
Proposal 2. The length of MAC CE Length field is two bytes.
Proposal 3. The MAC CE Length field indicates the total length of all MAC CEs, padding, and corresponding MAC subheaders included in the MAC PDU.
Proposal 4. If there is no MAC CE included in the MAC PDU, the MAC CE Length field is set to zero.
Proposal 5. Padding is placed after MAC CEs and before the MAC CE Length field.
Proposal 6. The MAC CE Length field can be omitted if the TB size is small.
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