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1	Introduction
To improve the implementation friendliness as well as pre-processing, it was agreed by RAN2#97bis the UL MAC CEs are placed after all the MAC SDUs as well as the DL MAC CEs placement will be deterministic. Furthermore, it was still left FFS whether the MAC PDU parsing could be started from the back. [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

This contribution discusses the placement of MAC CEs in the MAC PDU.
2	Discussion
2.1	UL MAC CEs before or after padding
It was agreed that “UL MAC CE(s) is placed after all the MAC SDUs” but not decided yet if they are before or after padding with some indication which allows parsing from the back of the PDU. Since NR RLC does not support concatenation, only reason to consider enabling the parsing of MAC PDU from the back is to enable UL MAC CEs processing in the gNB receiver before any MAC SDU processing. To enable L2 pipeline processing of SDUs, SDU parsing should still be conducted in front of the MAC PDU. 
To allow MAC CE parsing from the back some options have been proposed to indicate the existence of MAC CE(s) to the receiver:
1.	Header field in front of the MAC PDU indicates the existence of MAC CE(s) in the back [2]. 
2.	Rx should be required to always read a fixed indication from the back of the MAC PDU to check if the given PDU contained MAC CE(s) [3].
3.	Introduce Length field for padding (which would imply the MAC PDU needs to be decoded up to the padding subheader before knowing whether MAC CE is placed in the end of the PDU).
All the three options above would imply additional overhead to be exposed by the additional subheader(/tail) fields required to make the receiving MAC entity aware of the possible MAC CEs in the back of the PDU. This is undesirable, especially considering the percentage of having a MAC CE in a TB should be rather low but the indication whether one exists would be always required. Given that L2 processing for MAC SDUs could now be done along with the TB reception process at L1, it is questionable whether enabling the parsing of MAC CEs from the back would bring any benefit in processing latency at the gNB as that could be started only after the full TB has been received. The resulting complexity in both MAC PDU encoding and decoding as well as exposed additional overhead seems not to be justifiable just for the purpose of UL MAC CEs, especially, as the gains are questionable.
Proposal 1: UL MAC CEs are multiplexed after all MAC SDUs and before the padding in the MAC PDU.
2.2	DL MAC CEs before or after all MAC SDUs and padding
DL MAC CEs are in many scenarios transmitted ‘alone’, i.e., without multiplexing actual data into the TB. For instance, gNB may update UE’s timing adjustment by sending Timing Advance Command MAC CE or direct the UE into DRX by DRX Command or Long DRX Command MAC CEs. It would be odd to place them after the padding in a MAC PDU to fit the TB. And for MAC CEs like CA activation/deactivation, there is strict timing requirement for UE processing, putting at the beginning together with L1 per codeblock decoding would help UE processing. Aligning with UL was used as the argument in the discussion, but the decision should be made based on technical reasons. 
Given the discussion above, we see no real reason to align the DL MAC CE handling with agreed UL MAC CE handling principle, i.e., to place them after all the MAC SDUs. In fact, only the drawback remains the MAC CEs can be processed after the possible SDUs in the MAC PDU. Hence, the DL MAC CEs should be placed in front of the MAC PDU.
Proposal 2: DL MAC CEs are always placed before any MAC SDU and padding, i.e., are placed in front of the MAC PDU.
3	Conclusions
This contribution has analysed the handling of MAC CEs in NR and the following was proposed:
Proposal 1: UL MAC CEs are multiplexed after MAC SDUs and before the padding in the MAC PDU.
Proposal 2: DL MAC CEs are always placed before any MAC SDU and padding, i.e., are placed in front of the MAC PDU.
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