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1 Introduction

WI on HSDPA multiflow data transmission has been agreed [1]. The WID essentially defines an assumption that maximum of 4 cells can be received by a UE from different cell and carrier configurations. In inter-site case cells to be received by the UE can have different timing and hence relation of downlink timing to uplink control channel timing needs to be determined. Timing issue was discussed in RAN1 #67 and this contribution continues that discussion.
2 Discussion
In RAN1 #68 following agreements were reached:
Agreements:

· Multiflow cases 1-4 are supported for both single-stream and dual-stream MIMO 

· Introduce a new UE capability bit to indicate that the UE does / does not require an additional HARQ process and supports a larger soft buffer in order to support single-stream MIMO with Multiflow

· Introduce a new UE capability bit to indicate that the UE does / does not require an additional HARQ process and supports a larger soft buffer in order to support dual-stream MIMO with Multiflow

· No change in soft buffer per HARQ process

Based on earlier agreement node B timing is not reduced in any case and at least in non-MIMO case timing reduction is handled by the UE. Resulting timing can be seen in Figure 1, where Cell 1 has the legacy timing and Cell 2 has maximum reduction of UE processing time. 
In MIMO case it was agreed to introduce UE capability to use seventh HARQ process to avoid timing reduction. Example timing using seventh HARQ process is shown in Figure 2. The figure depicts timing difference of 1.5 slots between the cells which is the maximum that can be tolerated in the non-MIMO case. 

In all cases maximum timing difference discussed in RAN1 has been 1.5 slots but there is no formal agreement on that. Hence 1.5 slots maximum timing difference is proposed to be agreed.

Proposal 1 Maximum timing difference for cells is agreed to be 1.5 slots
Proposal 2 Agree to use timing shown in Figure 2 for multiflow when MIMO is configured.
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Figure 1 Timing in non-MIMO case
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Figure 2 Timing in MIMO case
The CQI report timing is already based on uplink feedback channel timing as described in TS25.214:

“Based on an unrestricted observation interval, the UE shall report the highest tabulated CQI value for which a single HS-DSCH sub-frame formatted with the transport block size, number of HS-PDSCH codes and modulation corresponding to the reported or lower CQI value could be received with a transport block error probability not exceeding 0.1 in a 3-slot reference period ending 1 slot before the start of the first slot in which the reported CQI value is transmitted.”
Hence this part of specification does not require changes and the same definition can be applied to the multiflow. 
Proposal 3 Keep existing CQI report timing definition

The CPC functionality with multiflow has been discussed already in RAN2 with the conclusion to introduce DTX and DRX for intra-site case in multiflow. DRX for inter-site is still to be discussed. 

Introduction of DTX is quite straightforward due to having only one uplink. However there is a problem with CQI priority, if one of the multiflow node Bs schedules data to a UE then the other one does not know that and would not be receiving CQI during prioritization period. One possibility is that UE does not transmit CQI for the other node B at all, however that would cause change of CQI format which is not desirable.
Energy saving in UE is as important in multiflow as it is in multicarrier. Hence DRXing should be made as efficient as possible. Considering that multiflow is seen as supporting feature of multicarrier it would be beneficial to keep DRX operation as similar to multicarrier as possible. Hence activation status of DRX should be common to both cells. The DRX in inter-site case has similar problem as CQI prioritization, the other node B would not be aware if the other one has scheduled data to the UE. In this case, the other node B would not be aware on the downlink transmission opportunities during the Inactivity_Threshold_for_UE_DRX subframes. This problem can be solved so that each node B always independently assumes that UE is in DRX if the node B has not been scheduling transmission for the UE.
Another problem with DRX is aligning DRX cycle patterns for the two cells. The TS25.214 specifies alignment as follows: 
“The start of the HS-SCCH discontinuous reception radio frame of CFN_DRX n is aligned with the start of the HS-SCCH subframe that starts (DRX chips after the start of the associated downlink F-DPCH of CFN n where 
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If similar approach is applied to multiflow, each cell should have a separate
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. Hence HSDPA cells for each TTI would be aligned to UL subframes as much as possible. This approach would mean that only one UE-DTX-DRX_Offset value is needed. UE can re-evaluate this formula each time when multiflow cell pairing needs to be updated.
Proposal 4 Introduce DRX also to inter-site multiflow

Proposal 5 Independent 
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 values are used for each cell with different timing to align DRX cycle patterns in multiflow
3 Conclusion
Following proposals were made in this contribution:
Proposal 1 Maximum timing difference for cells is agreed to be 1.5 slots
Proposal 2 Agree to use timing shown in Figure 2 for multiflow when MIMO
Proposal 3 Keep existing CQI report timing definition
Proposal 4 Introduce DRX also to inter-site multiflow
Proposal 5 Independent [image: image6.wmf]DRX
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 values are used for each cell with different timing to align DRX cycle patterns
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