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Preface

In the RP#27 status report for WI FDD enhanced uplink, the TTI reconfiguration is listed as an open issue. The document tries to highlight problems and proposes a solution.
Introduction

E-DCH is designed to support 10 ms TTI mandatory and 2 ms TTI optional. Contributions [1] show, that TTI switching may provide higher throughput therefore mixed scenarios may be deployed supporting both TTIs.

From the radio characteristics the 2 TTIs will most likely have different coverage behaviour, thus making it necessary to switch TTIs not only for throughput but also for mobility reasons. In the latter case the 2ms TTI is considered to be more critical than the 10ms TTI.
Discussion

The requirements and circumstances for switching the TTI differ depending on the TTI currently configured and the configuration which is used for SRBs:
· If the SRBs are mapped on DPCH:

· There are no immediate requirements for any special handling of the TTI switching since performance issues could be handled by some smart algorithms in the RNC to provide switching based on UE/Node B measurements.

· If 10 ms TTI is configured and the SRBs are mapped on E-DCH:

· The same considerations as for the SRB on DPCH case are seen as valid. The network planning is considered responsible to provide sufficient coverage and the 10 ms E-DCH is even seen as equal or better to the DPCH case in terms of coverage.

· If 2 ms TTI is configured and SRBs are mapped on E-DCH:
· The coverage for 2ms TTI may be smaller than that for 10 ms

· Reasons:

· On UE side: The TX power for the data and the signalling channel is required to be greater than for the 10 ms TTI considering the same BER
· On Node B side: same problem for the HICH and the RG channel from serving NodeB
· If the UE looses E-DCH coverage, the UL PDUs will not get through to RRC anymore, thus blocking not only UL signalling but also AM downlink signalling relying on AM acknowledgements.
Solutions:
L2 or L3 signalling based mechanisms might be used for TTI reconfiguration; in the following pros and cons of both approaches are discussed:
L2 based switching, initiated either by UE or by Node B.



Pros:

Switching criteria might be evaluated quickly at the initiating entity.



Cons:

Signalling complexity: New signalling in band or out band signalling for TTI reconfiguration has to be introduced on E-DCH channels fulfilling requirements for both SHO and non SHO scenario.

Signalling reliability: For both in or out band signalling a new reliability scheme has to be considered to provide same reliability as for L3 signalling, fulfilling requirements for both SHO and non SHO scenario.

The switching may interfere with L3 mobility procedures comprising e. g. removal of a cell or addition of a cell, which might be L3 preconfigured for a different TTI.

L3 based switching, initiated by RRC
Pros:

· The current L3 signalling scheme provide all necessary elements for reconfiguration, as TTI configuration will be part of normal RB setup.
· Conflicting situations with other mobility procedures as removal or addition of a cell etc. can be resolved by RRC. 

· If necessary, the configuration message could be hold short by allowing pre-configuration of relevant parameters for bearer description
· Smart RRC algorithms can be used to trigger reconfigurations in time, based on measurements provided by UE, NodeBs or RRC itself.
· Activation time can be used to provide synchronized reconfiguration of all concerned entities.

Cons

· Measurements for evaluation of switching criteria maybe available later than in UE or Node B.
For the 2 ms -> 10 ms case, UL coverage might lost be due to switching delay before the reconfiguration message might be considered successfully delivered if sent in AM mode. For this case, we consider it as a feasible solution to use UM mode SRB for reconfiguration. A further enhancement could be to allow multiple transmissions of the reconfiguration message, which could be held short with help of pre-configuration of relevant parameters. 
Conclusion

From the reasons above, we prefer to stay with L3 based TTI reconfiguration and propose to add the following the text below to 25.309 clause 8.1:
For E-DCH the UE supports L3 signalling based TTI reconfiguration only; for the reconfiguration message, the UTRAN may use UM RLC and multiple transmissions.”
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