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In RAN2#97bis meeting it was agreed that [1]:
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

In last meeting, several alternatives for placement of MAC CEs have been proposed in order to do fast processing on transmitter side as well as receiver side. Additionally, RAN2 agreed that all UL MAC CEs are place at the end of MAC PDU however for placement of DL MAC CEs are still FFS. It can be placed at the beginning of MAC PDU or end of MAC PDU. [1]. Based on the agreements from the previous meeting, placement of DL MAC CEs and padding are proposed in this contribution.
Discussion
Figure 1 shows all DL MAC CEs & associated subheader is placed before all MAC SDUs.  This MAC PDU allows for parsing the PDU always from left hand side.


Figure 1:  Option 1 - MAC CE(s) and corresponding subheaders before MAC SDU
In LTE, MAC always receives complete MAC PDU from the PHY however NR PHY has possibility to provide one symbol to the MAC which allows quick processing of DL MAC CEs (e.g. activation/de-activation, DRX command) on the receiver side. This is benefit for receiver to place DL MAC CEs in the beginning of the MAC PDU. If the symbol (codeword) doesn’t contain complete MAC CE then it is incomplete data for processing of MAC CE. MAC still has to wait until the whole MAC CE is received before it can really use it. Therefore the benefit would be really small in this option. Padding should be always placed after any MAC SDU, since the existence of Padding is only known to UE after the LCP has been finalized. 

Figure 2 shows the DL MAC CEs and associated subheaders are placed after MAC SDUs. 


Figure 2: Option 2 – Position of MAC CE(s) and corresponding subheader
This MAC PDU allows for processing/parsing the PDU at the receiver from beginning (left hand side) and from end (right hand side). An advantage is that this MAC PDU format is receiver and transmitter friendly since all UL and DL MAC CEs are placed at the end of the MAC PDU. Receiver can parse the MAC PDU from “right side” in order to quickly process the MAC CEs (if any). Transmitter has more processing time for computation of MAC CEs since they are placed after MAC SDUs. There need to be some information for the receiver whether the MAC PDU contains some MAC CE therefore some flag in the MAC header indicates whether receiver should parse the TB from “right side” in order to retrieve the MAC CEs. Padding should be always placed after any MAC SDU, since the existence of Padding is only known to UE after the LCP has been finalized. This MAC PDU format is applicable for DL MAC CEs as well as UL MAC CEs.
According to the above discussion, we propose following:
Proposal 1: Depending on the support of processing per symbol, we either of following option should be taken.
Option 1: If processing per symbol is allowed then we propose to place all DL MAC CEs in the beginning of the MAC PDU in order to start quick processing of DL MAC CEs.
Option 2: If MAC can start processing only after receiving a complete MAC PDU then we propose; similar as UL MAC CEs, DL MAC CEs and associated subheader are also placed at the end of MAC PDU. Receiver reads the flag to determine if the MAC PDU contains MAC CEs or not. When receiver detects flag, it start parses TB form right side in order to retrieve the MAC CEs.
Proposal 2: Padding should be always placed after any MAC SDU
Conclusions
In this contribution, we propose placement of DL MAC CE, MAC subheader and padding for NR. Additionally, we ask RAN2 to discuss the following proposals: 
Proposal 1: Depending on the support of processing per symbol, we either of following option should be taken.
Option 1: If processing per symbol is allowed then we propose to place all DL MAC CEs in the beginning of the MAC PDU in order to start quick processing of DL MAC CEs.
Option 2: If MAC can start processing only after receiving a complete MAC PDU then we propose; similar as UL MAC CEs, DL MAC CEs and associated subheader are also placed at the end of MAC PDU. Receiver reads the flag to determine if the MAC PDU contains MAC CEs or not. When receiver detects flag, it start parses TB form right side in order to retrieve the MAC CEs.
Proposal 2: Padding should be always placed after any MAC SDU
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