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Introduction

The use of a short TTI to improve system performance has been considered in the study item on “uplink enhancements for dedicated transport channels”. The feasibility study has shown that substantial performance enhancements could be achieved with respect to Rel’99 whether the TTI was 2ms or 10 ms. Now in the work item phase, we need to assess what is the best solution to choose to support the Enhanced Uplink feature, hence we need to understand the relative performance versus complexity of the different alternatives. The aim of this paper is to review the different alternatives possible for the TTI to be supported in the Enhanced Uplink feature and provide our view as to how we should go forward with the selection of the TTI.

Discussion

There are 3 main alternatives that can be considered for the selection of the TTI:

· single TTI 10 ms.

· single TTI 2 ms.

· both 2 ms and 10 ms TTI (semi-static).

When evaluating these different alternatives, it is not only important to compare in terms of performance the relative gain between each other, but also it is key to understand at the expense of what incremental level of complexity are achieved these gains. In particular it is essential to understand what is the impact on the Node B complexity.

Single TTI vs Multiple TTI’s

The use of multiple TTI’s in the system represents undoubtedly a significant increase in terms of complexity in terms of implementation, testing, and standardisation time as well. Given the fact that it is unlikely that Node B would be mandated to support multiple TTI’s, this can be seen as an option from the standard point of view. Experience from Rel’99 has shown that keeping the number of options in the standard as low as possible is important. In the standardisation of HSDPA in Rel’5, the lesson has been learnt to this respect and the number of options has been kept minimum with notably the use of a single TTI. In the same way for the Enhanced Uplink feature we do believe that a single TTI is the best way forward unless there is any major performance issue proven with the use of a single TTI.

10 ms TTI

The 10 ms has some undeniable advantages in terms of complexity with respect to the short TTI. In terms of backward compatibility (standard and implementation), it seems fairly reasonable to consider that reusing the Rel’99 10 ms TTI offers many opportunities to limit the number of changes required in the system and in the standard when developing this new feature. Given the fact that there is no specific concern about the performance of this TTI, we believe that the single TTI is the alternative that should be considered by default. By this we mean if we do not have an indisputable assessment of the relative benefits of the 2ms TTI, we should adopt the 10 ms TTI.

2 ms TTI

Several points are not really clear with respect to the 2 ms TTI on which we would be interested in getting further clarifications:

· Hybrid ARQ operating point: This could be left to implementation in the future however for the evaluation of this technique it is important to understand how is operated HARQ (BLER target for the different transmissions, average number of retransmissions, residual BLER) in the system level simulation results provided. It is important to consider a sensible HARQ operation point in the simulations in terms of achieving performance objectives and in terms of complexity of the system. For example one of the key target is to reduce the average packet call delay, to achieve so it is necessary to target a relatively low average number of retransmissions consistently across the cell for the 2 ms TTI to be beneficial. Likewise a too aggressive operation point could lead to an inefficient system, in particular an overdimensioned Node B.

· Fairness/Coverage: It is important for an operator to be able to provide consistent performance in terms of average packet call delay and throughput across the whole cell area. In particular it is key to understand what is the relative level of performance achieved at cell edge or in the soft handover region. We would be keen on getting a better understanding of the relative performance with respect to the 10 ms TTI to this respect.

· Impact on signalling load: It is important to have an assessment on the additional signalling overhead required for the support of a short TTI in both directions and potential impact on HSDPA performance. It is currently not clear to Vodafone the additional requirements both in terms of signalling rate and consumption of radio resources, taking into account the signalling reliability requirements.

Conclusion

Vodafone is keen on ensuring that the best solution in terms of performance versus complexity trade-off is selected. At this stage of the work, our major point is that we should adopt a single TTI to avoid unnecessary additional complexity in the system.

In addition, Vodafone recommends that a single TTI of 10 ms should be considered as the default option for the Enhanced Uplink TTI, on the basis that we should always show incremental benefits for new techniques. However Vodafone remains open to the possibility to use a single TTI of 2ms, we believe that crystal clear advantages in terms of performance need to be demonstrated given the higher complexity of this alternative. We invite companies to clarify the case for the single 2 ms TTI.
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