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Introduction
In RAN2#96-AH, the following agreements were 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)


-	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)
-	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)

In this contribution, we discuss the implications and remaining open issues of these agreements. 
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Placement of the MAC Control Elements
Placing MAC Control Elements at the beginning of the MAC PDU allows eNB to feed this information quickly towards the uplink scheduler. At the RAN2-AdHoc in January concerns were raised that this would be too demanding. After some offline discussion it was agreed that “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)”. 
We prefer that the UE places Control Elements, such as, PHR and BSR at the beginning of the MAC transport block as this may enable earlier feeding towards the UL scheduler. This depends on the un-concluded previous discussion of the processing time required to produce the BSR. When the TTI comprises of several code words, the MAC CEs could be extracted already upon successful decoding of the first code block. But also if the MAC PDU consists of a single code word, the parsing of the received MAC PDU towards these MAC CEs will be faster if they appear before the (possibly many) data sub-PDUs. Figure 1 shows the positioning of the MAC CE:s. 
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Figure 1: MAC PDU design 
Placement of the MAC Sub-headers
In the RAN2-AH meeting an agreement was made to interleave the MAC sub-headers with the MAC SDUs. Similarly, as the MAC sub-headers are interleaved with the MAC SDUs, we think that the sub-headers of the MAC Control Elements should be interleaved with the MAC Control Elements. This placement allows transmitter to pre-process most of the MAC CE sub-headers in advance and therefore reduce on-the-fly computation time.  As a result of MAC sub-header pre-processing, computed MAC sub-header + MAC CE:s pairs can be stored to the memory or pushed to the PHY in early processing phase. 
As for the receiver processing, interleaving MAC CE sub-headers with the MAC CE:s and placing them to the beginning allows receiver get the CE information early and feed the MAC CE information early to the scheduler. For example, in the case where MAC BSR CE is placed to the beginning of TB. 
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Placement of the Padding Sub-header 
Purpose of the padding sub-header is to provide information about the padding to the receiver. In LTE, the padding sub-header is positioned in the beginning of the MAC PDU, in the end part of the MAC header. 
RAN2#96-AH agreed to interleave MAC sub-headers with the MAC SDUs. In the solution, MAC CE:s are no longer placed to the beginning. Therefore, we think the correct position for the MAC padding sub-header is to place to the end of the MAC PDU, immediately before the padding. This simplifies the transmitter and receiver implementation and results in less overhead in the headers.  A benefit is also that the MAC sub-header for padding does not need to comprise a length field since the presence of the MAC padding sub-header indicates to the receiver that the rest of the TB is padding. As for other MAC sub-headers, also the padding-subheader does not need an indication whether another sub-header follows. 
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Conclusion
Based on the discussion in section 2, we propose the following:
Proposal 1	MAC Control Elements are placed at the beginning of MAC PDU.
Proposal 2	MAC Control Element sub-headers are placed immediately in front of the MAC Control Elements.
Proposal 3	Padding is placed to the end of the PDU.
Proposal 4	Padding sub-header is placed immediately in front of the padding.
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