Page 1



3GPP TSG-RAN2 Meeting #59bis
Tdoc R2-074419
Shanghai, P.R. China, 8th – 12th Oct 2007

Agenda Item:

5.1.1.2
Souce:




Motorola
Title:




MAC Header format
Document for:

Discussion/Decision
1 Introduction

This contribution addresses the MAC PDU format including proposals for the following open issues for MAC Header:

· Length of header fields: LCID and Length field

· Order of header fields

· Indication of MAC control elements
· Optimization for short packets

At the last RAN WG2 meeting n Athens, it was agreed to capture the highlevel MAC header format as shown in the figure 1. 
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2 Discussion
The MAC header needs to support the following functions while being as efficient as possible in terms of overhead:

1. Logical channel multiplexing

2. Padding

3. Support MAC control PDUs

4. Support of variable size TB with size indicated by PDCCH.

Order of the MAC Header Fields

Following the agreement on the conference call to omit the L field from the last MAC SDU.control.padding it is natural to then restructure the orider as follows: LCID, E, and L. Figure 2 below depicts this MAC PDU header field order. 
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Proposal 1:  The order of the MAC header fields should be LCID, E, and L. 
Indication of MAC Control Elements

It is particularly useful to define a MAC control element with a minimum header overhead as possible. Using an LCID field is not very efficient in this sense. It is sufficient to use a D/C field indicating data or control while still retain gthe ability to fine tune the control PDU header to be as small as possible. A single D/C bit field is proposed to identify control PDUs. The type of control PDU is embedded in a control type field within the payload (similar to the SUFI structure used in UMTS R99). The control PDU header includes a length field of 6-7 bits. This keeps MAC control type indication out of the MAC header.  A 4 bit type field should be sufficient but this can be conluded once more detail sof the possible control PDU contents are determined. The MAC control element type field length and further details can be determined once the MAC control types are finalized without affecting MAC header definition. 
Proposal 3:  Indication of MAC control element should be indicated by a D/C field. MAC control type is indicated within the MAC control block. 

Length of LCID Field

It shodl be sufficient to define the LCID using 4 bits – this allowing 16 possibilities. However, at least one operator has evinced strong interest to support 32 bearers. This would mean a 5 bit LCID field. A 5 bit LCID field is therefore proposed. 
Proposal 2:  A 5 bit LCID field is proposed. 
Length of L field 
 A minimum 14 bit long field is required for supporting the largest possible MAC PDU at the max data rate.  In order to provide for some future extensibility it is believed becessary to have a margin. A 15 bit length field is proposed.
Proposal 4: The L field should be 15 bits.

Optimized headers

It is critical that small packet services such as voice are not burdened with large MAC headers. A 3 byte MAC header is very large. In such cases it is worthwhile to limit the logical channel multiplexing capability, i.e. disallow it. Only one RLC PDU can then be sent in one MAC TB. The TB size is either known through PDCCH signaling or is determined through L1 blind decoding amonst a limited set of allowed formats. Since there is only one PDU the length field is skipped and thus the MAC header is limited to one byte.

If it is desired to allow some form of optimized header definition when multiplexing is allowed then there are a few possibilities. The logical channel identity can be used to define the semantics of the reamining two bits in the first byte of the header. This provides 4 formats – however, this may be seen as being too limiting. The logical channel identity can itself be used to “define” the length of the L field through L3 pre-configuration. 
Extension bits

Two extension bits are proposed: E1 indicates if there are more distinct logical channel PDUs multiplexed in the TB; E2 indicates if there are more length indicators for the same associated logical channel.
Logical channel Multiplexing

During the discussions on RLC, it was concluded that the RLC specification would not have text concerning the number of RLC PDUs to be transmitted in one TTI from one logical channel. It is considered useful to allow the possibility of a retransmission to be scheduled along with a new PDU transmission in the same TTI. It is possible to tag every RLC PDU with an individual occurrence of the associated LCID field. However, this is very inefficient. It is therefore proposed a single LCID span multiple RLC PDUs, using the format below.
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Padding

One LCID value can be reserved for padding.

3 SUMMARY
It is proposed to discuss the following proposals and agree on them. 
Proposal 1: The order of the MAC header fields should be LCID, E, and L. 

Proposal 2:  D/C field is used to indicate control or data.

Proposal 3: LCID field should be 5 bits. 
Proposal 4: The L field should be 15 bits.

Proposal 5: One LCID value is used for padding.
Proposal 6: Multiple PDUs from the same logical channel are included in the MAC PDU ina contiguous manner, thereby allowing the LCID to be shared by all the PDUs of one logical channel.
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