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Introduction

In the joint session between RAN1 and RAN2 in Montreal, the working assumption taken on the TTI for the Enhanced Uplink feature was that the use of the 10 ms TTI is agreed in principle whilst the use of the short TTI of 2 ms is FFS. Given the disagreements between the different parties on the choice of the TTI, one can anticipate that the feature could end up being articulated around two TTI’s as a compromise. This contribution is a follow-up from [1] where the use of a single TTI was recommended as a way forward. In this contribution, we would like to reiterate our concern regarding the potential use of multiple TTI’s in the design of the feature and ask further justification as to what would be the rationale behind such an approach.

Discussion

At the last RAN1 meeting, the use of both 10 ms and 2 ms TTI in a semi-static manner was suggested by a number of companies [2,3]. Naturally, following the agreed requirements for the design of the feature [6], the added value per technique should be considered for each decision in the standardisation process. Hence there should be a significant incremental gain demonstrated for the use of two TTI’s in the system with respect to the use of a reference single TTI.

Performance Aspects

The only viable reason to consider the use of multiple TTI’s would be that there would be a considerable advantage in terms of system performance. Looking at system simulation results provided in [2], there are no indications of significant performance benefits arising from the use of multiple TTI’s with respect to a single TTI. For example, the reduction in the outage for a gaming traffic model is very marginal when relying on the use of two TTI’s with respect to the use of a single TTI. Before agreeing to allow the usage of two TTI’s, it is necessary to show evidence of the incremental gain. This has been notably outlined that there could be an improvement in the coverage arising from the use of both TTI’s  when considering as a reference the 2 ms TTI due to the shorter interleaving. However, it is now not clear what level of improvement can be practically achieved using multiple TTI’s, as well it is not clear how would be exploited the availability of two TTI’s in the system keeping in mind that the assumption is that the configuration of the TTI is semi-static.

Physical Layer Structure

In terms of designing the physical layer structure for the support of the Enhanced Uplink feature, the structures required for the support of the two TTI’s can be quite different and it does not appear straightforward to design the feature taking into account the requirements for each TTI. One could imagine that the structures to support both TTI’s could be aligned to a certain extent assuming there would be agreement for this, however this could lead to unoptimised design of the feature for each TTI.

Complexity

In case the use of multiple TTI’s would be shown beneficial, this still would represent a significant complexity increase for the Node B, the MAC-e having to be able to accommodate reception, scheduling and retransmissions for both 2 ms and 10 ms TTI depending on the TTI used for the different UE in the cell. Assuming there is gain using two TTI’s ,what would be the level of flexibility given in the protocols to exploit these benefits ? If the reconfiguration of the TTI is possible during the use of the E-DCH, this could cause extra complexity and reduction of the system performance. This is an aspect that would need to be clarified with RAN WG2 and WG3.

In terms of performance requirements and conformance testing, allowing the use of two TTI’s cause a duplication of efforts in RAN WG4 and T WG1which has a cost. Instead of duplicating efforts, we would rather focus on ensuring the coverage of the performance requirements and testing is good enough for a single TTI.

Deployment

In the absence of proven performance increase, it is unlikely that a Node B manufacturer would implement two TTI’s in their product. It is also very likely that operators would request the implementation of a single TTI, as there is no obvious motivation to waste time and expenditure on an unnecessary design option.

Due to the different options taken in the design by the UE and UTRAN manufacturers, this may cause misalignments and difficulties in terms of interoperability when deploying the feature.

Conclusion

The motivations given so far to justify allowing the usage of both 10 ms and 2 ms TTI are quite slim, there is no sufficient incremental gain put forward to back up this approach. We would like to encourage RAN1 to very carefully consider the merits of the use of multiple TTI’s before introducing such an option in the standards, this way forward should not be agreed without having identified major benefits with respect to the use of a single TTI. In the absence of evidence, we would like to recommend the usage of one and only one TTI in the design of the Enhanced Uplink feature.
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