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1. Introduction

To support the introduction of an E-DCH transport channel type in Rel6, a physical channel structure supporting the new features is required. Apart from the obvious requirement of being able to support the features introduced for the E-DCH, the physical channel structure chosen should avoid unnecessary complexity, be conceptually simple and allow for implementation with minimal impact on already existing hardware solutions. This paper discusses some different alternatives and proposes a structure to be adopted for the E-DCH.

2. Multiplexing

In principle, there are two basic alternatives for multiplexing of DCH and E-DCH: time multiplexing and code multiplexing.

2.1. Time Multiplexing of DCH and E-DCH

Time multiplexing implies that the DCH and E-DCH are simultaneously mapped to the same set of DPDCHs. As outlined in [1], time multiplexing can be realized by extending the R99 transport channel multiplexing to include the E-DCH, or by introducing ‘place holder’ bits or using spreading factor reduction followed by time-multiplexing the E-DCH into the CCTrCH. The main advantage with time multiplexing is the possibility for a lower PAR in the cases where only a single DPDCH is used. However, for data rates requiring multiple DPDCHs, i.e., data rates exceeding approximately 384 kbit/s, this advantage diminishes. Furthermore, note that the use of any time multiplexing scheme will affect existing UE and Node B implementations and require redesign of existing DCH processing structures in order to support the E-DCH.

2.2. Code Multiplexing of DCH and E-DCH

Code multiplexing implies that the DCH and E-DCH are mapped to different sets of DPDCHs. Note that the DPDCHs could still be taken from the same pool of codes, the only requirement is that a single code cannot be used simultaneously for DCH and E-DCH traffic.

Code multiplexing is conceptually simple and results in separation of existing (Rel5) and new E-DCH channels. The separation is an advantage from an implementation point of view as it enables a straightforward evolution of networks by maintaining existing implementations for DCH baseband processing and the associated RRC configurations. Code multiplexing also provides fewer restrictions on the hybrid ARQ operation, translating into simpler specifications and implementations, and is more flexible with respect to the choice of TTI. 

Taken the pros and cons of the two main multiplexing alternatives into account, a code-multiplexed structure is recommended for the E-DCH. Simulation results on the PAR for different number of (E-)DPDCHs can be found in [3].

3. Spreading 

Spreading and scrambling should be performed using the same channelization codes and scrambling codes as in Rel5 to ensure backwards compatibility and good PAR properties. 

To ensure backwards compatibility and handle the case of soft handover between a Rel6 and a pre-Rel6 Node B, the DPCCH and HS-DPCCH code mapping should be identical to Rel5. Furthermore, the DPDCHs that, according to the TFCS configured, may carry DCH traffic should reside on the same channelization codes as in Rel5. The remaining DPDCHs, carrying E-DCH traffic only, could in principle be using any non-occupied channelization code. However, unless there is a significant benefit in PAR reduction by using a different allocation strategy, it is recommended to maintain the Rel5 structure also for these DPDCHs.

The E-DPCCH, if required, is allocated a suitable code resulting in good PAR properties.

4. Modulation

The modulation used for the uplink remains identical to Rel5, i.e., BPSK on each of the DPDCHs used. This ensures backwards compatibility with earlier releases and is also in line with the scope of the WI. Note that one QPSK modulated channel is identical two parallel BPSK modulated channels.

5. Proposed E-DCH Physical Channel Structure 

In Figure 1, the uplink physical channel structure is illustrated. The following aspects can be noted:

· DPCCH is mapped on the same channelization code as in Rel5 to ensure backwards compatibility.

· HS-DPCCH is mapped on the same channelization codes as in Rel5. The channelization code used depends on the maximum number of DPDCHs configured for the combinations of DCH and E-DCH data rates in the TFCS.
· Each DPDCH can be used either for DCH or E-DCH traffic, but not simultaneously.
· The DPDCH(s) that, according to the TFCS configured, may carry DCH traffic should reside on the same channelization codes as in Rel5 to ensure backwards compatibility.
· The DPDCH(s) that, according to the TFCS configured, will carry E-DCH traffic only could be allocated in the same way as DPDCHs in Rel5 unless there is a significant benefit in PAR from a different choice of code mappings. 
· Additional control signaling required is carried on the E-DPCCH. The code selection, spreading factor and selection of I or Q branch is FFS. The code mapping should either be fixed, as is the case for the DPCCH, or related to the TFCS, as is the case for the HS-DPCCH. 
· The allowed ( settings for DPDCHs carrying the E-DCH are FFS.

· Scrambling codes and modulation schemes are identical to Rel5.
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Figure 1: Uplink structure. The E-DPCCH has not been included in the figure.

6. Conclusions

Taken the above considerations into account, is recommended to choose a code multiplexed physical channel structure for supporting the E-DCH. It is proposed that the text in Section 5 is captured in the TR [2].
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