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1. Introduction

The baseline MAC-ehs header for the Improved L2 support for higher data rates was agreed [1] at the last meeting. This baseline header consists of the following four elements:

· Logical Channel Identity:

Used to identify the logical channel and the re-ordering buffer destination of a 
MAC-ehs SDU or segments of a MAC-ehs SDU.

· Transmission sequence number:

Used for reordering to support in-sequence delivery.

· Length of the MAC-ehs SDU 

Used to indicate the length of a complete MAC-ehs SDU or a segment of a MAC-ehs SDU included in the MAC-ehs PDU.

· Segmentation indication

Used to support MAC-ehs SDU segmentation in Node B and reassembly at the UE

This contribution addresses the stage 3 design of this new Rel-7 MAC-ehs header.

2. MAC-ehs Header

Figure 1 below, shows the baseline proposal for the MAC-ehs header if we set the total length of the header to be 3 bytes (24 bits). The length indicator may indicate the length of the whole RLC PDU (if segmentation is predetermined to take place into equally-sized segments) or the length of a segment of the RLC PDU contained within the current MAC-ehs PDU. Additionally a segmentation field (S) is shown, comprised of for example 2 bits, which could indicate up to 4 segments – the “first segment”, “first middle segment”, “second middle segment” and “last segment” of the MAC-ehs SDU in similar manner as in RLC from Release-6. Alternatively, only three of the available four values could be used if the segmentation was pre-configured to subdivide the RLC PDU into only three segments. 
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Figure 1 Baseline MAC-ehs header

In order to reduce the overhead associated with the MAC-ehs header, particularly for smaller RLC PDUs, it is possible to further define alternative formats for the MAC-ehs header, with the default header being as shown in Figure 1, but reduced overhead alternatives also being possible. One example of a reduced overhead MAC-ehs header format is the use of a smaller field for LI, in the case when only small RLC PDUs are being transmitted. Another example could be the case where the S segmentation is not required when smaller RLC PDUs are being transmitted.

One or more of the following factors may determine the choice of format for the MAC-ehs header:

· The size of the maximum RLC PDU to be transmitted 

· The logical channel to be transmitted, which could be configured by RRC when the logical channel is defined at radio bearer setup.

· The available transport block size, which, if small, may require that more segmentation takes place to allow RLC PDUs to be efficiently transmitted

As the Rel-7 MAC-ehs cannot be configured together with the Rel-6 header [2], then the Rel-7 header will also have to carry low rate data as well as the high rate data. When the RLC PDUs are small, then it is clear that a smaller size for the LI would be more appropriate. 

3. MAC-ehs support for segmenting/concatenating RLC PDUs

For large RLC PDUs that may not fit into a MAC-ehs PDU then segmentation is more likely to be required. For smaller RLC PDUs segmentation is generally less likely to be required. However when small RLCs are being assembled into a MAC-ehs PDU, there may be space available for more than one of these RLC PDUs to be transmitted in the same MAC-ehs PDU. Then one value of the S field could be re-used as a concatenation indicator showing that RLC PDUs of the same LCid are concatenated into the MAC-ehs PDU. As an example of this case, Figure 2 indicates the two possible cases for the use of the segmentation field. In the first example the RLC PDU 1 is segmented and the S field acts as a Segment Identifier, while in the second example two smaller RLC PDUs (numbered 1,2) are concatenated into a MAC-ehs PDU. In the second case the S field is no longer an indication of segmentation but becomes used to indicate that concatenated RLC PDUs are contained in the MAC-ehs PDU.
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Figure 2 MAC-ehs capable of segmenting/concatenating RLC PDUs

4. Proposals

For the lower data rates when small RLC PDUs are transmitted, then a small LI field size could be used in the MAC-ehs header.

For RLC PDU concatenation we propose that one value of the 2 bit S field could be re-used as a concatenation indication that RLC PDUs of the same LCid are concatenated into the MAC-ehs PDU.
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