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1 Introduction
At RAN#53 plenary meeting a work item on multi-flow HSDPA transmissions was opened. This work item allows a UE to receive data transmissions from multiple cells simultaneously. This contribution discusses the expected RAN1 impact of multi-flow HSDPA transmissions and presents our initial view.

2 Discussion
2.1 Supported configurations 
One question that needs to be clarified is for which configurations multi-flow transmission should be supported in the specifications. Although not explicitly stated in the work item description [1], our understanding is that multi-flow operation should be supported both for configurations with and without MIMO. Hence, we would like to confirm:

Proposal 1: Confirm that multi-flow HSDPA transmission is supported in combination with 2x2 downlink MIMO.

Besides allowing the network to use already existing features together with multi-flow HSDPA transmissions, it should be noted that:

· Multi-flow HSDPA transmissions aim at improving the cell-edge data rates.

· Downlink MIMO (beam forming) is a well-known technique for improving downlink coverage. 

Another question that RAN1 needs to confirm is the maximum number of total sectors over which the configured carriers can be spread. In general, we would expect that the incremental gain reduces with the number of sectors wherefrom transmission can occur (since the probability of have x downlink cells of equal strength reduces with increasing x). 

Proposal 2: Confirm that the configured cells for multi-flow HSDPA operation at most can be spread across two sectors.
2.2 Support of DCH
In the existing downlink features (up till including 8C-HSDPA), there has been support for DCH. Unless technical reasons for why this would not be possible for Multi-Flow HSDPA transmissions, we do not see any reasons for not supporting DCH.
2.3 HS-SCCH orders for activation and deactivation of secondary cells
In the existing multi-carrier features, L1 HS-SCCH orders have been used to allow dynamic activation and deactivation of secondary serving HS-DSCH cells. One question that should be addressed for Multi-Flow HSDPA transmissions is whether there is a need to support HS-SCCH orders also for multi-flow HSDPA UEs. With respect to this discussion, we distinguish between two scenarios:
· The UE is configured with one carrier on two different sectors (see Figure 1) 

· The UE is configured with multiple carriers in the two different sectors (see Figure 2 - Figure 3)

For the first case, illustrated in Figure 1, we do not see any clear benefits for supporting HS-SCCH orders. For the other case (illustrated in Figure 2 and Figure 3), there could potentially be some benefits from supporting dynamic (de)activation of secondary carriers. One example would be in RRU scenarios where the cells (at the different sites) are controlled by the same baseband. However, as this will require a new RAN1 solution (both cells located at the different sectors needs to understand that the HS-DPCCH format is changed by the HS-SCCH order) the complexity versus the gain needs to be further considered. 
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Figure 1: UE configured with one cell (on the same frequency) on two different sectors.
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Figure 2: UE configured with two cells (on adjacent frequencies) in two different sectors.
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Figure 3: UE configured with two cells in one sector and one cell in the other sectors.
2.4 Number of HS-SCCHs that the cell needs to be monitored
With respect to the number of HS-SCCH that the UE needs to monitor it seems reasonable that the existing principles used for multi-carrier operation are extended.
Proposal 3: The UE should be able to monitor up to 4 HS-SCCHs per cell but a maximum of 3∙x HS-SCCHs in total when it is capable of HS-DSCH reception in x cells.

2.5 HS-DPCCH related impact

2.5.1 Ensuring HS-DPCCH quality 

One key difference compared with legacy operation is that the HS-DPCCH needs to be successfully received by multiple cells. A rudimentary approach with the purpose of achieving this would be to configure a higher HS-DPCCH gain factor for multi-flow UEs. It is in our view not clear that this would work in all scenarios (one example being if the UE is in SHO between a macro and micro/pico NodeB). Hence, there may be reasons to add mechanisms whereby the HS-DPCCH quality can be ensured by network. One such example is when a modification to the ILPC.

2.5.2 HS-DPCCH design 

In principle there are two HS-DPCCHs designs that could be used for Multi-Flow HSDPA transmissions:

· Use a joint HS-DPCCH for all sectors.

· Use separate HS-DPCCH(s) for each sector.
The merits of these are further discussed in [2]. Besides this design question it is necessary to agree upon whether it should be possible to have different PCI/CQI feedback cycles.
Working assumption 1: The HARQ-ACK repetition factor (N_acknack_transmit) and CQI repetition factor (N_cqi_transmit) should be common for all configured downlink carriers.
3 Conclusions
This contribution presented a few design considerations for multi-flow HSDPA transmissions. The following proposals and working assumptions were presented:
Proposal 1: Confirm that multi-flow HSDPA transmission is supported in combination with 2x2 downlink MIMO.
Proposal 2: Confirm that the configured cells for multi-flow HSDPA operation at most can be spread across two sectors.
Proposal 3: The UE should be able to monitor up to 4 HS-SCCHs per cell but a maximum of 3∙x HS-SCCHs in total when it is capable of HS-DSCH reception in x cells.
Working assumption 1: The HARQ-ACK repetition factor (N_acknack_transmit) and CQI repetition factor (N_cqi_transmit) should be common for all configured downlink carriers.
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