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1
Introduction
Following agreements on the MAC PDU format have been made in RAN2#97bis: 
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) are 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 is further discussing details of the placement of MAC CEs within a TB.
2
Discussion
As NR is targeting for very high data rate and low latency, the processing time available for both transmitter and receiver may be very limited, e.g. for generating/decoding a Transport Block. Therefore it is crucial that L2 protocol functions for NR are designed in a processing-power-friendly way. In the last meeting it was agreed to place at least the UL MAC CE(s) at the end of a TB, i.e. after any MAC SDUs. One of the remaining issues is whether the MAC PDU format should allow the receiver to quickly acquire the MAC CE(s) without being required to first parse all MAC SDU(s), e.g. by parsing the TB from the back. 
It was argued by several companies that from the receiver point of view it is important that the information contained in a MAC CE can be accessed quickly, i.e. buffer status or power headroom information can be fed as quickly as possible to the scheduler. Therefore the MAC PDU format should be designed in a way, that MAC receiver/entity can quickly identify the location of MAC CEs within the received TB. We also agree that retrieving MAC CEs immediately is beneficial. 
Proposal 1: MAC PDU format should be designed in a way, that the receiver can quickly identify the location of MAC CEs within the received TB during the parsing in order to acquire the MAC CE content quickly.

In [1] it is proposed to add an indicator at the end of the TB indicating the beginning location of the MAC CEs within the TB. In [2] it is suggested to change the order of MAC CEs and corresponding subheader in order to allow for parsing the TB from the end. Also in [2] an extra indication is needed – at the beginning of the TB - indicating whether MAC CEs are contained in the TB.  Common to both proposals is the additional overhead, i.e. one extra byte. Although we see a value in allowing the receiver to parse MAC CEs first, we also acknowledge that the additional overhead is especially for small TB sizes undesirable. In particular for a TB which contains only a BSR MAC CE, i.e. see TBS table in TS36.213, the relative additional overhead is significant. Furthermore it’s obvious that retrieving the MAC CEs immediately does especially for large TB sizes provide great benefits. Therefore we think that a MAC PDU format allowing retrieving MAC CEs immediately should be only used for large TB sizes. A threshold could be configured for this purpose, i.e. in case the TB size of – of the to be generated TB- is below the threshold the UE would choose the MAC PDU format without the extra indication, for TB sizes above or equal to the threshold the UE includes the extra indication. This would address the overhead concern for smaller TB sizes. 

Assuming the proposal in [1], the UE would use the following MAC PDU for TB sizes smaller than the threshold:
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For TB sizes equal to or larger than the threshold, the following MAC PDU format would be used:
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Proposal2: Only for TB sizes larger or equal to a configured threshold, the MAC PDU format allows the receiver to immediately retrieve the MAC CE content, e.g. by signaling some extra indication indicating the location of MAC CEs within a TB.   
3
Conclusion
This contribution is discussing the MAC PDU format, more in particular the placement of MAC CEs within a TB. It is proposed to agree on the following:

Proposal 1: MAC PDU format should be designed in a way, that the receiver can quickly identify the location of MAC CEs within the received TB during the parsing in order to acquire the MAC CE content quickly
Proposal2: Only for TB sizes larger or equal to a configured threshold, the MAC PDU format allows the receiver to immediately retrieve the MAC CE content, e.g. by signaling some extra indication indicating the location of MAC CEs within a TB.
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