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1.	Introduction
In RAN2#97bis, RAN2 agreed the followings on MAC PDU format:
Agreements on MAC PDU format:
-	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

Placing UL MAC CEs after all of the MAC SDUs, MAC can deliver partially generated MAC PDU to lower layer for pre-processing. However, it is not yet decided whether/how to allow fast processing of UL MAC CEs in receiver side. In addition, DL MAC CE location has not yet been agreed. 
In this contribution, we discuss receiver side fast processing aspect and DL MAC CE location.

2.	Discussion
There are several UL MAC CE for e.g., BSR and PHR, which are carrying scheduling assistant information, and thus, it would be always good for the network to get this information as early as possible. Therefore, it would be important to design the format of UL MAC PDU in a way to allow processing of MAC CE prior to logical channel data. In LTE, in order for the eNB to process MAC CEs quickly, MAC CEs are placed in front of the MAC PDU.
[bookmark: _GoBack]In NR, for pre-processing in UE side, RAN2 agreed that UL MAC CEs are placed after all MAC SDUs and MAC subheader are placed right in front of the corresponding MAC CE/SDU. With the current decisions, the gNB cannot tell the exact location of MAC CE in the MAC PDU unless the gNB processes all the MAC SDUs placed before the MAC CEs. As a consequence, the gNB cannot benefit from fast processing of the MAC CEs. In other words, pre-processing at the UE side comes at to cost of losing fast processing at the gNB side.
There are some possible solutions to enable fast processing of MAC CE at the gNB side including,
· Option 1. A MAC CE Length Indicator indicates the length of MAC CEs included in the MAC PDU
· The length of MAC CEs is calculated as the sum of the length of all MAC CEs and the corresponding MAC subheaders included in the MAC PDU. 
· Option 2. A MAC CE Length Indicator indicates a starting point of the first MAC CE included in the MAC PDU
· The starting point of the first MAC CE is calculated as the sum of the length of all MAC SDUs and the corresponding MAC subheaders included in the MAC PDU.
[image: ]
Figure 1. An example of Option 1 with padding placed in between MAC SDUs and MAC CEs
In Option 1, a fixed length of MAC CE Length Indicator (MAC CE LI) is included in the MAC PDU. For pre-processing in the UE side, the MAC CE LI needs to be placed at the end of the MAC PDU. As gNB cannot know whether there is a MAC CE included in the MAC PDU or not, this MAC CE LI should always be included in the MAC PDU with the fixed size. When the gNB receives a MAC PDU, by parsing the last fixed size of the MAC PDU, e.g., 1 byte, the gNB can know the starting point of the first MAC CE in the MAC PDU so that the gNB can start fast processing of MAC CEs prior to processing all MAC SDUs.
[image: ]
Figure 2. An example of Option 2 with padding placed after all MAC CEs
Option 2 is similar to Option 1 because the gNB in the end can know the starting point of the first MAC CEs in the MAC PDU. The MAC CE LI always needs to be placed at the end of the MAC PDU with fixed size. The difference is that Option 2 directly points the starting point of the first MAC CE included in the MAC PDU by calculating the length MAC SDUs and the corresponding MAC subheaders instead of MAC CEs.
From complexity and functional point of view, there seems to be no difference between two options. Thus, we propose to select one of two options.
Proposal 1. In order to enable fast processing of MAC CEs in receiver side, the length of the MAC CEs is provided in the MAC PDU by indicating either the length of MAC CEs and corresponding MAC subheaders (Option 1) or the length of MAC SDUs and corresponding MAC subheaders (Option 2).
It should be noted that Proposal 1 doesn’t restrict the location of padding. If padding is placed after all MAC CEs, option 1 needs to calculate the MAC CE LI by considering the length of padding as well. If padding is placed in between MAC SDUs and MAC CEs, option 2 needs to calculate the MAC CE LI by considering the length of padding as well.

It is also FFS if DL MAC CEs are placed at the front (as in LTE) or after the MAC SDUs (as in UL of NR). In MAC, even though there could be separate LCID field indicating logical channels or MAC CEs in UL and DL, MAC PDU format has always been the same in UL and DL for simplicity. In NR, we see no reason to have different MAC PDU format for UL and DL, which only increases the UE/gNB complexity and takes away the opportunity of pre-processing in gNB side. Therefore, we would suggest to keep the same MAC PDU format in UL and DL by placing the DL MAC CEs after all MAC SDUs and adding the MAC subheader right in front of the corresponding MAC SDU/CE.
Proposal 2. To use the same MAC PDU format in UL and DL, i.e., in DL, DL MAC CEs are placed after all MAC SDUs and MAC subheader is placed right in front of the corresponding MAC SDU/CE.


3.	Conclusion
In this contribution, we discuss the MAC PDU format which allows fast processing of MAC CEs. Also, we discussed the MAC PDU format for DL. Our proposals are:
Proposal 1. In order to enable fast processing of MAC CEs in receiver side, the length of the MAC CEs is provided in the MAC PDU by indicating either the length of MAC CEs and corresponding MAC subheaders (Option 1) or the length of MAC SDUs and corresponding MAC subheaders (Option 2).
Proposal 2. To use the same MAC PDU format in UL and DL, i.e., in DL, DL MAC CEs are placed after all MAC SDUs and MAC subheader is placed right in front of the corresponding MAC SDU/CE.
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