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Introduction

It has already been previously agreed that reconfiguration will be used to switch the E-DCH TTI between 2ms and 10ms TTI. One reason to switch the E-DCH TTI from 2ms to 10ms is to maximize high data rate coverage at the cell edge while a reason to use 2ms TTI is the higher throughput and lower latency achieved. Switching from 2ms to 10ms reduces the power requirements at the edge of coverage such that UE performance in terms of size, battery life, and surface temperature are maintained when Release 6 features are introduced.

Data Coverage

Current commercial 3G systems deployments support 64Kbps at the cell edge (i.e. SHO region or network edge) based on a 10ms or 20ms TTI. 3G operators expect higher data rates at the edge of the cell with HSUPA given Hybrid ARQ.  

Both 2ms and 10ms TTI are supported in the current HSUPA working assumptions as is the reconfiguration to switch between them. To achieve the highest rate at the cell edge implies the need to switch from 2ms to 10ms TTI size. A 2ms TTI is desired due to lower latency or because higher capacity can be achieved over 10ms TTI when using HARQ with higher BLER operating points. It is also assumed to be essential for scheduling voice over packet in order to achieve higher efficiency and meet delay constraints.  

Depending on the channel configuration, higher power amplifier (PA) inter-modulation distortion (IMD) can be observed through relatively higher peak-to-average ratio (PAR) or cubic metric (CM). Building a larger PA to achieve higher power level will only degrade the handset performance (bigger size, poorer battery life & hotter surface temperature) which would not be acceptable for REL6 features to either a network operator or customer. Therefore a more optimum solution is needed.
In the case of 2 ms TTI, due to the increased CM/PAR (code multiplexing of the 2ms TTI E-DPCCH with the E-DPDCH) and the additional power requirement (5x more power) between 72 to 96Kbps can be sustained allowing for 1dB CM margin (given all HARQ channels are used. Only 20Kbps can be achieved when a single HARQ channel is used).
If 10ms TTI is used instead of 2ms at the cell edge then 128Kbps can be sustained with significantly reduced CM (0.7dB).  (64Kbps can be achieved when a single HARQ channel is used).
Switching TTI
It is proposed to have the UE initiate the E-DPCH TTI size (2ms or 10ms) change in order to maximize the sustained data rate while achieving the targeted power requirements (targeted PA IMD/CM). When the current or predicted channel conditions cannot support a minimum required rate (e.g. 128kbps) for the 2ms TTI size then the TTI would be changed to meet power requirements.  
Alternatively, it is possible to simply base the TTI size change on the UE’s SHO state. However, this might be too conservative or might not correctly handle all coverage limited (with no soft handoff) situations or network edge situations. In either case the RNC could make the final switching decision and signal the UE via layer 3.
The UE can initiate TTI size switching request based on its own power (margin) measurements and current channel configuration (gain, branch, channelization code assignments) and estimated CM/PAR and signal the need for TTI size change to the RNC.

Therefore some sort of signalling is required, which will be indicating power overload based on PAR/CM levels. This signalling could be done as a reporting event 6H for example, details of which are FFS. If it is seen that the current or predicted channel conditions cannot support a minimum required rate, the UE will initiate the TTI size switching request.
Note that the RNC can accept or reject the UE’s request of TTI size switching. By rejecting the request, the RNC will impact the coverage.
UE Method

Based on power measurements, E-TFCI history and estimated CM/PAR initiate TTI change via (L3) signalling.
Conclusions

Using reconfiguration to switch E-DPCH TTI size between 2ms and 10ms for HSUPA is already a working assumption. It has been shown [1] that switching the TTI size can maximize the sustained data rate coverage while meeting a targeted CM/PAR level.  Switching TTI size for HSUPA can be initiated by the UE based on UE power status, E-TFCI history, and estimated CM/PAR levels. Therefore some sort of signalling is required, which will be indicating power overload based on PAR/CM levels. This signalling could be done as a reporting event 6H for example, details of which are FFS. Finally, even if initiated by the UE the RNC would make the final decision on switching a UE’s TTI size and signal the UE via layer 3 for such a change, thus keeping all active set Node-Bs synchronized. 
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