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1 Introduction

At the last RAN2 meeting basic decisions on the MAC PDU format for LTE have been made. This contribution discusses remaining open issues and optimizations proposed in addtion to the baseline MAC PDU format.   

2 Background

Following decisions on the MAC PDU format were made at the RAN2#58bis meeting [1]:

· A MAC PDU consists of one MAC PDU header and MAC PDU payload

· MAC PDU payload consists of one or more MAC SDU’s, MAC control information and possibly padding

· A MAC SDU includes both RLC header and RLC payload

· Padding (if present) is included at the end of the MAC PDU payload

· The order of MAC control info and MAC SDU’s in the MAC PDU payload is not specified

· MAC PDU header

· There is one LCID per MAC SDU

· 16 logical channel identifiers in one direction (irrespective UL and DL) will be supported 

· There is one Length Field (LF) per MAC SDU

· Optimisations can be considered for last MAC SDU

· There is one E flag present for every MAC SDU

· There is a special LCID for MAC control info (no D/C field) 

· FFS if there is more than one special LCID

2.1 Discussion

There are some remaining open issues as well as optimizations in addition to the baseline MAC PDU format, which will be discussed in the following. 

One of the remaining open issues is the identification of padding bits. There are at least two approaches discussed so far. Either padding can be considered as MAC Control information or padding can be identified by a special reserved logical channel ID value. Since it was already agreed that there are 16 logical channel identifiers and that one special LCID is reserved for indicating MAC Control Information, reserving a second special LCID for the identification of padding would unnecessarily limit the number of Logical channel IDs, that can be used for data channels (DTCH), in our understanding. Therefore we prefer the first approach, where padding is considered as special MAC Control information. In this approach the space for Logical channel IDs used for data channels is not reduced. 

Proposal: Padding is considered as MAC Control Information  


For the delivery of RLC control information, two approaches have been mentioned so far. In the first approach RLC control information is transmitted by means of RLC control PDUs like in UMTS. The second solution proposes to use MAC control message to indicate the delivery of the RLC control message inside [2]. However we see some drawbacks with the second approach. Since RLC control information is radio bearer (logical channel) specific in contrast to MAC control information, two different formats for MAC Control info would be required. Furthermore RLC control information, e.g. RLC STATUS PDUs, is of variable size. Therefore some explicit indication of the length might be necessary, whereas in case of fixed size MAC control information, e.g. Timing Advance (TA) info, DRX related control info, the length could be implicit indicated by some MAC control message identity [3]. Due to those mentioned drawbacks, we prefer to transmit RLC control information by means of RLC control PDU.

Proposal: RLC control information is transmitted by means of RLC Control PDU 


As already mentioned above some optimization for the Length Field (LF) can be considered. Since the length of the last block in a MAC payload, either MAC SDU or MAC Control PDU, can be derived from the Transport Block size and the length of the other N-1 blocks in the MAC payload, only N-1 length fields (LF) needs to be signalled within the MAC header. The Transport Block size is known from L1/2 control signalling, i.e. PDCCH.   

Proposal: Length Field (LF) of last block in MAC payload, either MAC SDU or MAC Control PDU, can be omitted 


The Length Field (LF) in the MAC header indicates the length of a MAC SDU. However, the length field supporting a large MAC SDU, e.g. RLC PDU concatenating several RLC SDUs, is too long for small MAC SDUs, such as a single VoIP packet or TCP ACKs. Therefore the MAC overhead could reduced by adapting the Length Field size to the Transport Block size. In case the Transport Block size already indicates a small MAC payload, the Length Field (LF) size is accordingly reduced. A predefined correspondance between Transport Block size and Length Field size can be for example considered.  
Proposal:  Adaptation of Length Field (LF) size to Transport Block size should be considered.
The following figure shows the MAC PDU format considering above proposals:
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3 Conclusion 

This contribution discusses remaining open issues as well as optimizations for the agreed baseline MAC PDU format. 
It’s proposed to agree on above made proposals and to capture them in relevant specifications.  
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