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1	Introduction
RAN2#97bis meeting reached the following agreements wrt. MAC PDU design:
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

RAN2#98 meeting discussed then further the matter of MAC CEs placement reaching the following agreement on DL MAC CEs, however, handling of UL MAC CEs could not be progressed.
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 open issue of UL MAC CEs placement in the MAC PDU.
2	UL MAC CE placement 
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 [1]. 
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) [2].
2b. MAC CEs are multiplexed after the MAC SDUs before padding and a pointer is put at the end which would indicate the start position of the MAC CE(s) in the MAC PDU counting either from the start or back of the PDU indicating at the same time whether any MAC CE exists in the MAC PDU. This option could enable two implementation options in the gNB, i.e., reading the MAC CE(s) after the MAC SDU processing or by utilizing the pointer the MAC CE(s) could potentially be processed before any MAC SDU.
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) and put MAC CE at the end to allow more processing time for MAC CEs [3].
All the 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. The pointer in the option 2b should be able to account the size of the maximum TB which most likely requires at least 3 bytes to be introduced for the field size. This would need to be indicated in every TB and, for instance, with CA configuration there could be many TBs transmitted within one TTI multiplying the number of required bytes for the pointers just for the case if a MAC CE happens to be multiplexed in one of the MAC PDUs. Option 3 is motivated by Tx side processing but as it anyway needs to handle the case of no padding in the TB, it may not really help in practise.
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.
3	Conclusions
The contribution discussed the UL MAC CEs placement in the MAC PDU and the following was proposed:
Proposal 1: UL MAC CEs are multiplexed after all MAC SDUs and before the padding in the MAC PDU.
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