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1. Introduction
RAN1#68 in February 2012 made the following agreements related to the HS-DPCCH timing design for Multiflow [2]:
· Single HS-DPCCH will be used for 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 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

Further, it was agreed in RAN1#67 [1]

· The HS-DPCCH design for HSDPA Multiflow does not reduce the Node B processing time from HARQ-ACK to HS-SCCH for neither the assisting cell nor the cell being assisted, for both MIMO and non-MIMO cases.

This document attempts to formulate these decisions to concrete proposals in order to draft a CR. The proposal in this document is included in the draft CR in [3]
2. Multiflow channel timings
2.1
General case
Figure 1 depicts the HSDPA Multiflow channel timings as seen in the UE. The two HS-DSCH packets received on non-time-aligned HS-PDSCH sub-frames are acknowledged in the corresponding HS-DPCCH subframe’s HARQ-ACK field. The UL HS-DPCCH timing is derived from HS-PDSCH timing of Cell#1. The corresponding HS-PDSCH subframe of cell#2 is later in time than the cell#1 subframe.
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Figure 1: Channel timings in a non-MIMO case and in a MIMO case if  increased HARQ-ACK processing latency is not needed
The range of τDIFF has not yet been decided. From the system perspective it would be convenient if it was 0…3 slots (7680 chips) with some additional margin to enable the system to react to drifting. However, such a range may lead to unnecessarily large reduction of the UE processing time for HS-PDSCH of Cell#2. Thus a range of 0…1.5 slots with some additional margin in both ends for drift management may be more desirable.

Proposal 1: One downlink acts as the time reference for the HS-DPCCH

Proposal 2: The HS-DPCCH timing follows the Rel-5 rules relative to the downlink acting as the time reference

Proposal 3: There non-time reference link follows the HARQ-ACK timing as depicted in Figure 1 for Multiflow without MIMO case
2.2
Case MIMO + Multiflow with increased UE processing time

RAN1#68 made the following MIMO HS-DPCCH timing related agreements [3]:
· 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

Proposal 4: The devices capable of and configured for simultaneous Multiflow and MIMO operation and not requiring additional processing time for HARQ-ACK generation follow the same timing rules as Multiflow without MIMO case.
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Figure 2: Channel timings in case of simultaneous operation of Multiflow and MIMO at least in Cell2 and the UE indicating the need for increased HARQ-ACK processing latency.

Proposal 5: The devices capable of and configured for simultaneous Multiflow and MIMO operation at least in the non-time reference cell and requiring additional processing time for HARQ-ACK generation follow the same timing rules as Multiflow without MIMO case, with the exception that the HARQ-ACK of the non-time reference cell being transmitted one HS-DPCCH sub-frame later.
3.
Conclusions

This document makes the following proposals with regard to the HS-DPCCH timing in Multiflow environment:

Proposal 1: One downlink acts as the time reference for the HS-DPCCH

Proposal 2: The HS-DPCCH timing follows the Rel-5 rules relative to the downlink acting as the time reference

Proposal 3: There non-time reference link follows the HARQ-ACK timing as depicted in Figure 1 for Multiflow without MIMO case

Proposal 4: The devices capable of and configured for simultaneous Multiflow and MIMO operation and not requiring additional processing time for HARQ-ACK generation follow the same timing rules as Multiflow without MIMO case.
Proposal 5: The devices capable of and configured for simultaneous Multiflow and MIMO operation at least in the non-time reference cell and requiring additional processing time for HARQ-ACK generation follow the same timing rules as Multiflow without MIMO case, with the exception that the HARQ-ACK of the non-time reference cell being transmitted one HS-DPCCH sub-frame later.
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