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1. Introduction
Soft handover between basestations is supported in the existing Release 6 HSUPA. The reasons for soft handover are twofold; firstly a capacity benefit arising from selective combining at the RNC and secondly an ability for basestations to quickly mitigate rising interference from a UE crossing the cell boundary by issuing power control commands.
The current synchronised E-DCH study item investigates the gain and feasibility of a synchronised E-DCH, in which uplink users are chip synchronised and assigned a common scrambling code, in order that the can be separated in an OVSF code space.
This paper describes the application of soft handover to synchronised E-DCH, performance impacts and possible impacts to the procedures
2. Alternatives to full Soft Handover for Synchronised E-DCH

Several alternatives to operating full SHO for synchronised E-DCH exist. These may include:
· Configure users within the SHO area to use Release 7 HSUPA. In this case, SHO would operate in the same manner as Release 7. The size of the SHO area could be reduced to the point at which the SHO gain for the user as a WCDMA user would outweigh the gain in the serving cell if the user is an S-EDCH user. Non OVSF interference would be introduced into the cell by the SHO/HSUPA users; if this were a problem it could be mitigated to some extent by further reducing the SHO area; i.e. trading off SHO gain and losses due to the introduction of non OVSF interference
· Operate SHO only on the DPCCH. Thus, non serving cells would decode the DPCCH and issue power control commands, but would not decode E-DPDCH. The selective combining gain would be lost, but surrounding cells would still have the chance to affect power control for an SHO UE. The SIR targets in surrounding cells would need to be increased compared to the WCDMA case in order to minimise the risk of the call being dropped in the serving cell. Nonetheless, call drop due to a non serving and non decoding cell reducing the UE TX power would still be a risk
3. Soft handover for synchronised E-DCH

In order for a non serving Node B to be able to decode synchronised E-DCH, it must know the codes that are used for the DPCCH/E-DPCCH and E-DPCDH, and it must update it’s receiver timing when the synchronised E-DCH UE timing is updated. Timing updates are expected to be infrequent and small, and hence not to cause a major problem.

The DPCCH & E-DPCCH codes are expected to be semi-statically assigned and thus can be indicated to the non serving Node B over IuB. The E-DPDCH code and spreading factor would be dynamically managed by the serving Node B. The spreading factor can be calculated by a non serving Node B based on the TFCI indicated on E-DPCCH and the rate matching rule. However the portion of the code tree used by a UE would not necessarily be known. The missing information is a base code at the highest spreading factor, from which the codes used at lower spreading factors may be derived [2]
Several possibilities exist for informing the non serving Node Bs of the code tree portion used by a UE:
· Additional uplink signalling (e.g. on E-DPCCH) could be used to indicate to non serving Node Bs the base code. Such signalling would be redundant to the serving Node B

· Rather than being controlled by the serving basestation, the base codes used by SHO UEs could be set by the RNC when an active set update is performed (whilst those for non SHO UEs continue to be set by the serving basestation). In principle, different base codes could be used by different UEs and some mechanism may be devised whereby a serving Node B could request the base code be changed. Nontheless, such a solution would have some impact on the flexibility of the Node B scheduler, which would be free to set the spreading factor but not the base code.

Assuming one of these methods were used to enable an SHO of a synchronised E-DCH, then there would be a difference in SINR between serving and non serving Node Bs, even with a low level of link imbalance and similar interference conditions. In the serving cell, intracell interference could be OVSF separated and hence the link would benefit from synchronised E-DCH gains. In non serving cells, the link would not be orthogonal to intracell interference and most intercell interference, and the OVSF separation from other UEs residing in the UEs own cell would be limited as timing alignment would not be preserved. Thus the achievable SINR in non serving cells would be similar to WCDMA and so overall the performance of UEs in SHO would be similar to or only slightly better than SHO performance for Release 7 WCDMA/HSUPA.

4. Softer Handover

It may be assumed that different cells belonging to the same Node B can all be made aware of the base code that the UE has been allocated, thus softer handover for S-EDCH can inherently be supported. 

The performance of softer handover for synchronised E-DCH is thus likely to be better than is the case for soft handover, although lower than the relative gain of softer handover for WCDMA. In absolute terms the link quality will not be worse than is the case for WCDMA.
5. Conclusion

Several methods for managing SHO for synchronised E-DCH have been discussed. Release 7 channels could be used, over a smaller SHO area, only DPCCH could be received or SHO could operate with a means of informing the non serving Node Bs of the used SF.

Of these options, applying SHO to DPCCH only (with a raised SIR target for non serving cells) seems attractive, since additional signalling or scheduler restriction is undesirable and would not lead to a substantial performance improvement.

In all cases, it is expected that Sync-EDCH UEs could be configurable to listen to non serving RGs.
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