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1 Introduction

In this contribution time and code multiplexing alternatives for enhanced uplink DCH are discussed and text proposal is given for the TR 25.896 for chapter 8, Physical layer structure alternatives.
2 Text proposal to the TR

-------------------------------------------------- start of text proposal -------------------------------------------------------------------

8.3 Multiplexing alternatives

This chapter is describing the different alternatives of how [E]-DCH can be multiplexed with the existing Rel'99 channel structures. ([E]-DCH is used as a general term referring to both a possible new type of transport channel and to possible enhancements to an existing transport channel)

There are basically two different alternatives to introduce the [E]-DCH: it can either be time multiplexed with other DCHs in the same way as different DCHs are multiplexed in Rel'99 or it can be code multiplexed, i.e., sent using a dedicated code channel. These alternatives are described and discussed in the following subsections.

8.3.1 Reuse of current physical layer structure

In this alternative the [E]-DCH is time multiplexed into the same coded composite transport channel (CCTrCH) as the other DCHs if present. The TFCI indirectly informs where and how many bits of each DCH within the CCTrCH are, regardless of the DCH being a Rel99 DCH or an [E]-DCH. 

Time multiplexing is easiest to implement if the TTI length is 10 ms, since then the Rel'99 transport channel multiplexing chain can be used. There may naturally be some enhancements, e.g., to rate matching, to support the potential new enhanced uplink features, like HARQ. 

The advantage of time multiplexing of the [E]-DCH with Rel99 DCHs is that no new code channels are unnecessarily introduced. The multicode transmission would only be used for high data rates in the similar way as specified in Rel99. For data rates up to 384..500 kbits/s (depending of the channel coding), a single DPDCH would be enough. This approach minimises the required peak to average power ratio (PAR) in the UE transmitter. The code channel structure of this alternative is the same than is already used in Rel'99.

The number of available channel bits on a DPDCH for [E]-DCH depends on the presence of other (higher priority) DCHs, e.g., voice DCH, which are rate matched into a TTI together with the [E]-DCH. Considering HARQ coexistence with time multiplexing, due to power limitations it would not always be possible to guarantee the same number of channel bits for the retransmission as for the first transmission. This happens, if between transmission and retransmission the higher priority DCH changes the used TFC. This, however, is not a problem if incremental redundancy (IR) type of HARQ is used. With IR, it is possible to allow different number of channel bits between the retransmissions.

8.3.2 Allocating a separate code channel for Enhanced uplink DCH

In this alternative the [E]-DCH is code multiplexed with other DCHs, i.e., sent using a dedicated code channel, thus introducing a new CCTrCH in the uplink. (Notice, that Rel'99 only allows one CCTrCH in the uplink per UE.)

The major drawback of introducing new code channels is the increased peak to average power ratio (PAR). Even with low data rates for code multiplexed [E]-DCH, more than one DPDCH is needed. In addition to DPDCHs, several associated control channels may also be required which further increase PAR. 

One advantage of code multiplexing is that the [E]-DCH can be more freely designed. For instance, a shorter TTI (say 2 ms) is easier to introduce when using code multiplexing. With code multiplexing, the number of available channel bits for a given SF does not depend on the other DCHs. However, the available power and thus the available SF depend on the data rates of the other DCHs especially in the case when [E]-DCH is multiplexed with higher priority conversational DCHs. Thus it is not possible to guarantee a given channel bit rate even with the code multiplexing. 
--------------------------------------------------- end of text proposal --------------------------------------------------------------------

3 Conclusions

It is proposed that the text from chapter 2 in this contribution is included into TR25.896 as a new section “8.3 Multiplexing alternatives” under chapter 8. Physical Layer Structure Alternatives for Enhanced Uplink DCH. Also, it is proposed that the peak to average power ratio (PAR) is used as one criterion in the complexity evaluation of the proposed techniques in Chapter 9 of the TR. More details about the PAR issue can be found in [3], where PAR issues for HSDPA are discussed.
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