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1. Introduction
The following agreement was in NR ad-hoc#1 meeting.
Agreements

1
MAC sub-headers are interleaved with MAC SDUs.

Agreements

1
As in LTE the UEs shall not send padding if there is data available and the remaining TB size is greater than X bytes (actual number can be discussed later when header sizes are known. In LTE X = 7 bytes)

2
MAC CEs are not placed in the middle of the MAC PDU but at the beginning or at the end (placement can be decided later)

3
Working assumption on no RLC concatenation taken at RAN2#96 is confirmed (i.e. concatenation of RLC PDUs is performed in MAC)

In this paper, we further discuss some aspects on the MAC control elements.
2. Discussion

2.1 Interleaved or not interleaved
Pre-processing is the reason to make the agreement that MAC sub-headers are interleaved with MAC SDUs. The transmitter can generate RLC PDUs and MAC subheaders for MAC SDUs (i.e. the RLC PDUs) for a logical channel in the pre-processing before receiving an uplink grant. 
The MAC CE is generated on the fly upon occurrence of a trigger specific for the MAC CE. Pre-processing for the MAC CE becomes not possible. The benefit of pre-processing does not exist for MAC sub-headers of MAC CEs interleaved with the MAC CEs. There seems no reason to interleave MAC subheaders of MAC CEs with MAC CEs. However, it may be beneficial for the receiver to extract the MAC CEs from the MAC PDU if the MAC subheaders are interleaved with the MAC CEs. The receiver can extract the MAC CEs one by one. Thus, the receiver can process the extracted MAC CE while extracting the next MAC CE.
Considering the processing gain for the receiver, we propose:
Proposal 1: MAC subheaders of MAC CEs are interleaved with the MAC CEs.

2.2 Placed in the beginning or in the end of a MAC PDU
It has been agreed that MAC CEs are not placed in the middle of a MAC PDU. It was discussed MAC CEs should be placed in the beginning of the MAC PDU or in the end of the MAC PDU. There was no conclusion. Here we consider the aspects below.
Processing in the transmitter:
The transmitter generates RLC PDUs and MAC subheaders for MAC SDUs (i.e. the RLC PDUs) for a logical channel in the pre-processing before receiving an uplink grant. The transmitter generates MAC CEs on the fly. When constructing a MAC PDU, the transmitter easily combines the interleaved MAC SDUs and its subheaders with the MAC CEs and its subheaders. We don’t see any difference to place the MAC CEs in the beginning or end of the MAC PDU from the transmitter’s perspective.
Processing in the receiver:

The MAC CEs include control information which is more important to control a specific function. It would be good that the control information is taken effect as soon as possible in the receiver. Considering that perspective, MAC CEs should be placed in the beginning of the MAC PDU. Thus, the receiver can read the MAC CEs and react earlier in response to the MAC CEs.
Proposal 2: MAC CEs are placed in the beginning of the MAC PDU.

Since MAC CEs are placed in the beginning of the MAC PDU, padding is placed in the end of the MAC PDU.
Proposal 3: Padding is placed in the end of the MAC PDU.
3. Conclusion 
In this contribution we provide proposals below to solve the remaining issues on MAC CEs. RAN2 is kindly asked to agree the proposals.

Proposal 1: Discuss MAC subheaders of MAC CEs are interleaved with the MAC CEs or not.
Proposal 2: MAC CEs are placed in the beginning of the MAC PDU.

Proposal 3: Padding is placed in the end of the MAC PDU.
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