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1 Introduction
At RAN#53 plenary meeting a work item on multi-flow HSDPA transmissions, which allows a UE to receive data transmission from multiple cells simultaneously was opened. In contrast to the multi-carrier features previously specified within 3GPP - where all transmissions occur on same sector - a multi-flow UE can receive data from different sectors possibly belonging to different sites. One consequence of this is that the transmissions on the different cells can be associated with different downlink timing.  

2 Discussion
For multi-flow HSDPA it will be necessary to support deployments where the different cells belong to different sites. This will result in that the downlink timing used for multi-carrier operation can not be reused. It is furthermore so that different cells belonging to the same site usually are configured with timing delays, e.g., to reduce the acquisition delay.  

The timing delay Tcell, which specifies the relative time difference between the BFN and SFN, and thus when the P/S-SCH are transmitted, are configured by the C-RNC via the CELL SETUP REQUEST sent over NBAP. The granularity of timing delay is 256 chips, which corresponds to 1/10th of a slot (the SCH burst duration). Thus this allows the network to ensure that P/S-SCH transmissions associated with different cells belonging to the same NodeB do not overlap. To ensure that the legacy performance is not impacted it shall be possible to use different timing delays for the cells with which a multi-flow HSDPA UE is configured. 

Proposal 1: The design of multi-flow HSDPA shall not make any assumptions on the timing delay Tcell.

In the case where multi-flow HSPDA operation in combination with multi-carrier operation (e.g. DF-QC-HSDPA) is used, it seems reasonable to require that the timing of all cells belonging to the same sector coincides. This would furthermore be required to ensure that the cells in a certain sector could support MC-HSDPA UEs and multi-flow HSDPA UEs simultaneously. 

[image: image1]
Figure 1: Dual-Frequency Dual-Cell HSDPA (DF-DC-HSDPA) transmissions.
Proposal 2: The design of the multi-flow HSDPA shall assume that all cells belonging to the same sector have identical downlink timing.

3 Conclusions
This contribution discussed the downlink cell timing for Multi-Flow HSDPA. It is proposed:

Proposal 1: The design of Multi-Flow HSDPA shall not make any assumptions on the timing delay.
Proposal 2: The design of the Multi-Flow HSDPA shall assume that all cells belonging to the same sector have identical downlink timing.
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