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1 Introduction

This document discusses open issues on the MAC PDU format in particular the handling of MAC Control Information. 

2 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 and control channels, 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 and control 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 elements 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 elements, e.g. Timing Advance (TA) info, DRX related control info, the length could be implicit indicated by some MAC control element type identity as explained in more detail below. 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 


Further discussion on the handling of MAC Control elements was done in the last RAN2 MAC conference call. Firstly it was concluded that there should be the possibility to transmit multiple MAC Control elements in one MAC PDU. As an example CQI information, Scheduling Information and padding could be signalled in one uplink MAC PDU.  Essentially three different solutions were identified for the signalling of MAC Control elements. 

· In the first solution multiple LCID values are reserved, each identifying one MAC Control element, i.e. the type of the MAC Control element is given by the LCID value. 

· In the second approach there is only one common LCID value reserved in order to identify the existence of a MAC Control element. The type of the MAC Control element is further identified by a type ID within the MAC Control element header. In case multiple MAC Control elements are conveyed in one MAC PDU the same common logical channel ID needs to be signalled multiple times in the MAC PDU header. 

· The third solution would be to reserve one LCID value in order to identify the existence of a MAC Control PDU. There is only one MAC Control PDU in one MAC PDU. Several MAC Control elements can be multiplexed into a MAC Control PDU.

We prefer a solution where only one common LCID value for identication of MAC Control elements needs to be reserved. This has the advantage that LCID field size could be equal to 4bits; hence, the MAC PDU header overhead is reduced compared to solution 1. In case of reserving multiple LCID values for the identification of MAC Control elements it’s our assumption that the LCID field size needs to be extended to 5bits in order not to limit the number of Logical channel IDs, that can be used for multiplexing of data and control channels.  From overhead point of view we see the third solution, i.e. multiplexing of MAC Control elements into one MAC Control PDU, as preferable. Compared to the second solution the LCID for identification of MAC Control PDU needs to be signalled only once in the MAC PDU header regardless of the number of MAC Control elements.  

Proposal: There is only one MAC Control PDU within one MAC PDU. Multiple MAC Control elements can be multiplexed within a MAC Control PDU. A MAC Control PDU is identified by one reserved LCID value. 

Each MAC Control element within a MAC Control PDU is indicated by a Type ID. Since there doesn’t seem to be a need for having MAC Control elements of flexible size, we propose that a fixed size is configured for each MAC Control element except padding. The length would be then implicitly indicated by the Type ID field value. Therefore there would be no need to signal a LF field for the MAC Control PDU.     

Proposal: A fixed length is defined for each MAC Control element. The type of a MAC Control Element is identified by a Type ID within the MAC Control PDU header.

An examplary format of a MAC Control PDU is shown in the figure below.
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MAC Control PDU Format



One optimization, which is currently considered, is the adaptation of the LF size according to the Transport Block Size. 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 be 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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MAC PDU Format


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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