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1
Introduction
Following agreements on the MAC PDU format have been made: 
Agreements

1
MAC sub-headers are interleaved with MAC SDUs.

Agreements

1
As in LTE the UEs shall not send padding if there is data available and the remaining TB size is greater than X bytes (actual number can be discussed later when header sizes are known. In LTE X = 7 bytes)

2
MAC CEs are not placed in the middle of the MAC PDU but at the beginning or at the end (placement can be decided later)

3
Working assumption on no RLC concatenation taken at RAN2#96 is confirmed (i.e. concatenation of RLC PDUs is performed in MAC)

This contribution is discussing the placement of MAC CEs within a TB which is still FFS.
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. One major decision that has been taken by RAN2 in this respect was that no concatenation is supported in the RLC layer. Not supporting concatenation in the RLC layer enables the pre-processing of both RLC and MAC layer before receiving the UL grant, i.e. PDCP SDU can be pre-constructed to MAC SDU with its own MAC sub-header. Regarding the placement of MAC CEs it was agreed that they are either placed at the beginning or at the end of a TB. In our opinion MAC CEs should be always paced at the end of the TB. The main reason is that the transmitter can immediately start feeding part of the TB to PHY as soon as an UL grant is received. In case the MAC CE were placed at the beginning of the TB the transmitter would need to wait until the MAC CE content is generated before the channel coding can start.
As already mentioned by some companies the computation of a BSR and PHR MAC CE can be only done at a later point of time since both reflect the latest status before transmission, e.g. BSR can be only calculate after LCP has been finalized. In particular the computation of a PHR MAC CE might be time critical for NR. Especially for the CA case when different numerologies with different TTI length/timing relations are used on the serving cells, the UE needs to consider potential UL grants on the other carriers in order to calculate the power headroom information for the active carriers. In order to be able to consider potential UL grants on the other carriers, i.e. in order to decide whether PH is calculated based on actual or virtual uplink transmission, the UE should calculate the power headroom information for the carriers at the latest point of time. For that reason we also think that it should not be left to UE implementation where to place the MAC CEs [2], but we rather prefer a clearly defined UE behaviour, i.e. MAC CEs are always placed at the end of the TB. 
Proposal 1: MAC CEs are always placed at the end of a TB. 
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 entity can quickly identify the location of MAC CEs within the received TB during the parsing in order to acquire the MAC CE content quickly. For the case that a MAC SDU and also a MAC CE is prepended by a MAC subheader, the receiver would need to process all MAC SDUs before being able to process the MAC CEs. 
A solution addressing this problem should enable the receiver to processes the MAC PDU from the beginning of the MAC PDU for obtaining MAC SDUs, but at the same time allowing the receiver to immediately obtain/process the MAC CEs placed at the end of the MAC PDU. Therefore the receiver would need to know whether there are MAC CEs contained in the MAC PDU and also the location/length of the MAC CEs. One simple solution might be to place the MAC subheader of a MAC CE at the beginning of a MAC PDU before any MAC SDU; the MAC CE itself would be still placed at the end of a TB.  However in order to work, MAC would need to know the size of a MAC CE already at an very early point of time, which might not be always the case. For example the size of the extended PHR MAC CE depends on whether PH is calculated based on actual or virtual uplink transmission. For NR CA with different numerologies the UE may only know at a late point of time whether there is some uplink transmission in the PHR reference subframe for a carrier. Therefore some other solution might be required [1].
Proposal 2: 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
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 CEs are always placed at the end of a TB. 

Proposal 2: 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
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