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1. Introduction

In 3GPP TSG RAN WG1 a feasibility study on enhanced uplink for UTRA FDD has started. The general idea of this study is to introduce a new Enhanced Uplink Dedicated Channel (EU-DCH) and to investigate performance enhancement techniques like adaptive modulation and coding, HARQ and fast scheduling in combination with shorter frame sizes.

In this document we deal with the timing relationship of the new uplink channels. This is an important issue since interference peaks can be mitigated by optimising the physical channel timing. Advantages of the optimisation are that the limited total transmit power at a UE can be exploited in a better way and that the system performance will be improved by reducing unwanted temporal interference peaks. 

Summarizing for the timing relationship of the new uplink channels the following facts should be considered:

· The uplink tends to be interference-limited and therefore precautions need to be taken, which allow the Node B to control and manage the interference created by UEs. This applies especially to channels, which are likely to cause bursty interference.

· To ensure efficient scheduling, latency in the system must be minimised. Especially, the delay between downlink signalling and corresponding uplink data transmission should to be as small as possible (short round-trip delay).

· It must be borne in mind that total transmission power at UE is a limited and precious resource.

2. Timing Relationship for Enhanced Uplink

We suggest to align the timing of bursty uplink channels. In this way efficient interference management at Node B and power management at UE becomes feasible. Figure 1 shows an example of the currently discussed physical channel structure without time alignment of uplink HS-DPCCH and EU-DCH channel. It can be seen that occasionally interference peaks appear due to the displacement of the channels.


Figure 1: Enhanced Uplink without timing alignment

In contrast Figure 2 shows the same structure with timing alignment where no interference peaks appear. As depicted the enhanced uplink data channel is aligned with the HS-DPCCH subframe. Furthermore for UE power management the EU-DPCCH should not be sent in parallel to the ACK/NACK of HS-DPCCH, since the latter will on average use higher transmission power than the CQI message. As a result we suggest to adopt a 2-slot format for EU-DPCCH and padding the 3rd slot with DTX.


Figure 2: Enhanced Uplink with timing alignment (example)

Resulting Note B can manage the expected interference in the forthcoming TTIs and gain from the timing alignment as discussed above. Based on the noise rise the received interference is controlled by appropriate scheduling. Hence maximum efficiency and minimum complexity of this process is ensured.

3. Conclusions

In order to enable efficient interference management at Node B and power management at UE, the timing of all uplink channels which create bursty interference should be aligned. In particular HS-DPCCH and the data channel of the enhanced uplink (EU-DCH) should be synchronized. Additionally, the uplink control information for EU-DCH should be in line with the HS-DPCCH field, that on average requires the smallest transmit power.

4. Text Proposal for TR 25.896

We propose to include a subchapter "Timing relationship between physical channels" to chapter 8 "Physical Layer Structure Alternatives for Enhanced Uplink DCH" into TR 25.896. The main reason to propose that in the current stage of the feasibility study, is the fact, that the appearance and timing of bursty interference has a strong impact on the system performance and from there it should be considered early during the evaluation of the EU-DCH performance.
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