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1. Introduction

At RAN#53 meeting, a WID of multiflow data transmission was approved [1]. HSDPA multiflow data transmission techniques can be used where cells reside in the same NodeB or may reside in different NodeBs. SF-DC aggregation and DF-4C aggregation are feasible for multiflow transmission. There are some issues on downlink that we can foresee for the work item, which include activation/deactivation of multiflow transmission, HS-SCCH monitoring and interaction with CPC. In the contribution, we give some considerations and proposals on these issues.
2. Discussion
2.1 Activation/deactivation of Multiflow Data Transmission
HSDPA multiflow data transmission is always configured in the soft handover area, which is highly related with the soft handover. As we know, the RNC configures and sets up the soft handover procedure. So it seems appropriate to keep multiflow data transmission under the RNC’s control, and it is no need or benefit to introduce the activation/deactivation by dynamic control in RAN1 since the NodeB is unaware of the configurations in RNC.

2.2 HS-SCCH Monitoring Set
For UE capable of DC-HSDPA we know [2]:
The UE shall simultaneously monitor an HS-SCCH set in the secondary serving HS-DSCH cell, and receive HS-DSCH if it is scheduled in that cell. The maximum size of the HS-SCCH set in the serving HS-DSCH cell is 4 and the maximum size of the HS-SCCH set in the secondary serving HS-DSCH cell is also 4. And the maximum number of HS-SCCHs monitored by the UE in both the serving HS-DSCH cell and the secondary serving HS-DSCH cell is 6.
Since UE supporting SF-DC aggregation is supposed to possess the same capability as UE capable of DC-HSDPA, it is reasonable to specify the UE procedure for receiving HS-DSCH and HS-SCCH in the CELL_DCH state in SF-DC aggregation is the same as in DC-HSDPA.
For UE capable of 4C-HSDPA we know [2]:

The UE shall simultaneously monitor an HS-SCCH set in each of the secondary serving HS-DSCH cells, and receive HS-DSCH if it is scheduled in that cell. The maximum size of the HS-SCCH set in the serving HS-DSCH cell is 4 and the maximum size of the HS-SCCH set in each of the secondary serving HS-DSCH cells is also 4. And the maximum number of HS-SCCHs monitored by the UE in the serving HS-DSCH cell, the 1st, 2nd and 3rd secondary serving HS-DSCH cell is 12.
Based on the same considerations for SF-DC case, it is reasonable to specify the UE procedure for receiving HS-DSCH and HS-SCCH in the CELL_DCH state in DF-4C aggregation is the same as in 4C-HSDPA.
2.3 Interaction with CPC
Multiflow data transmission may possibly have similar application scenario as CPC, for example BE operation, which would involve coexistence. If multiflow data transmission and CPC are in coexistence, there are some problems about cooperation due to the misalignment of two cells.
As we know, the UE shall monitor the HS-SCCH subframes in the HS-SCCH reception pattern when DL_DRX_Active is TRUE. It seems appropriate that the parameters of discontinuous downlink reception are kept the same for the two cells in order to avoid possible confusion, i.e. the downlink reception may be turned off according to the HS-SCCH reception pattern of one cell when data are transmitted from the other cell.
For intra-NodeB, Tcell of the two cells may be 0.1~0.9 slots and all the time difference counts up to about 0.105~0.905 slots, assuming that the soft handover region is within 1 km. The time difference is much smaller, which does not significantly impact on performance as long as the parameters of DRX are the same for the two cells.
For inter-NodeB, the time difference counts up to about 1.5 slots since the two subframes from the two cells needs to be paired up for MP-HSDPA transmission. Assuming the parameters of DRX are the same, the DRX cycle may be significantly mismatched due to different subframe timing in different NodeBs. So the higher layer needs to configure the UE_DTX_DRX_Offset parameters of the two cells based on subframe pairing in order to keep the reception timelines of the two cells matched as possible, and the other parameters of DRX are kept the same. Meanwhile, the UE may extend the reception time to ensure both the receptions of the two cells have been finished. With the above assumption, the increase of UE reception time in DRX in multiflow transmission is within roughly 1.5 slots compared to the similar case in DRX in single cell transmission.
In addition, for MC-HSDPA, it is specified that HS-SCCH-less HS-DSCH transmission shall not be used in a secondary serving HS-DSCH cell, if Secondary_Cell_Active is not 0 [2]. It is appropriate to reuse the mechanism and specify that HS-SCCH-less operation can only be used in the serving HS-DSCH cell for multiflow transmission.
3. Conclusion
In this contribution we discuss some issues on the downlink including activation/deactivation of multiflow data transmission, HS-SCCH monitoring and interaction with CPC for introducing multiflow data transmission. Some possible proposals are presented for further discussion. We propose:
Proposal 1: Multiflow data transmission does not support activation/deactivation by dynamic control in RAN1.

Proposal 2: The UE procedure of monitoring HS-SCCH and receiving HS-PDSCH is the same in multi-flow data transmission as in MC-HSDPA.
Proposal 3: The parameters of DRX are kept the same in the cell pair for intra-NodeB multflow transmission.
Proposal 4: The UE_DTX_DRX_Offset parameters of the two cells are configured based on subframe pairing to keep the reception timelines of the two cells matched as possible and the other parameters of DRX are kept the same for inter-NodeB multiflow transmission.
Proposal 5: HS-SCCH-less HS-DSCH transmission can only be used in the serving HS-DSCH cell for multi-flow transmission.
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