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1 Introduction

In a previous meeting, we provided a general paper on EDCH issues [2] to initiate the discussion on E-DCH area on several topics. In this paper we discuss one topic in more detail, MAC level multiplexing. We have a separate paper containing a text proposal for TR25.896 [1], which contains a generalised text proposal on several L2 areas, also covering MAC level multiplexing issues [3].
2 MAC multiplexing
Following issues need to be studied in relation to MAC multiplexing:

· MAC-d multiplexing of several logical channels into one MAC-d flow
· MAC-e multiplexing of several MAC-d flows into one E-DCH transport channel
· handling of different priorities with MAC multiplexing
· 
We discuss these a bit more in detail in the following subsections.

2.1 MAC-d multiplexing
In Rel99/4/5 several logical channels can be multiplexed into one transport channel (DCH) or into one MAC-d flow (HS-DSCH). This is done by adding the logical channel number as MAC-d header to each MAC-d PDU. Different logical channels may have different priorities and therefore, different priorities are allowed within one transport channel.

We assume that MAC-d multiplexing is supported also with enhanced uplink DCH (E-DCH).


2.2 MAC-e multiplexing
The need for MAC-e multiplexing of several MAC-d flows into one E-DCH transport channel should be studied. In Rel99 each MAC-d flow is mapped to a transport channel, i.e., there is no other MAC level multiplexing besides MAC-d multiplexing. In HSDPA, MAC-hs multiplexing was introduced since there is only one HS-DSCH transport channel. For enhanced uplink DCH both alternatives are possible depending on the number of E-DCH transport channels.
If several E-DCH transport channels are allowed within a TTI, MAC-e multiplexing is not needed. Each MAC-d flow can be mapped to own E-DCH transport channel. This implies that the MAC-e header should be added to each transport channel. The header need not tell the MAC-d PDU size nor the number of MAC-d PDU, since this information could be available in TFCI, similar to Rel99.
If only one E-DCH transport channel is specified, MAC-e multiplexing is needed in order to be able to support several MAC-d flows within one TTI. This could use an HSDPA like structure with a single MAC-e PDU and E-DCH transport block per TTI. In this case the MAC-e header should tell the size and the number of MAC-d PDUs similar to MAC-hs header.

In both alternatives, the MAC-e header should contain a sequence number as well as priority information for reordering purposes.



2.3 Priorities
In Rel99/4/5 it is possible to transmit different priorities within a TTI either by using separate transport channels for different priorities or by using MAC-d multiplexing. Transmission of different priorities within a TTI should be studied with the enhanced uplink DCHs (E-DCHs). 
If several E-DCHs are allowed without MAC-e multiplexing then the priorities can be handled in the same way as in Rel 99/4/5. 
On the other hand if MAC-e multiplexing is introduced and only one E-DCH transport block is allowed per TTI (similar to HSDPA), then there are at least two alternatives: 1) only one priority per TTI and transport block (similar to HSDPA) is supported or 2) several priorities per TTI and transport block are supported. The former naturally leads to HSDPA like solution with one priority queue id per MAC-e header whereas the latter would require several priority queue ids per MAC-e header.





3 Conclusions

Uplink enhancements for dedicated transport channels study item related to MAC multiplexing were briefly discussed. There is a separate paper in [3] which contains a generalised text proposal to TR25.896. That also covers MAC level multiplexing issues.
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