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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 channels timing needs to be determined. Timing issue was discussed in RAN1 #67 and this contribution continues that discussion.
2 Discussion
In RAN1 #67 following agreement was reached:
Agreements:

· 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.

Study further until RAN1#68:

If the following two bullets can be agreed, dual HS-DPCCH solution will not be considered further:

· Timing compression is handled entirely by reducing the UE processing time at least in the non-MIMO cases

· Details FFS

· For MIMO cases, timing compression is handled by implementation-dependent scheduling (e.g. additional HARQ process and/or TTI skipping (with or without changes to max soft buffer size?)) and/or at the UE

· Details FFS

If the above two bullets cannot be agreed, dual HS-DPCCH solution can equally be considered. 

Hence 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. 
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Figure 1 Timing in non-MIMO case
Timing in Figure 1 can be applied to non-MIMO case but the possible use of more advanced receivers in multi stream MIMO reception means that UE processing time reduction is not very desirable. According to agreement there is another way to avoid timing reduction, i.e. adding seventh HARQ process. There are basically three ways how seventh HARQ buffer allocation can be done:
· Assume same amount of total HARQ memory as legacy system and divide it equally between processes.
· Assume same amount of total HARQ memory as legacy system and skip transmission in one of the HARQ processes.
· Assume that total HARQ memory requirement for multiflow feature can be increased with the amount required by seventh HARQ process
Since first two options cause performance degradation they are not considered to be the optimum solution. 
HARQ buffer sizes are shown in Table 1 for 4/8 carrier HSDPA and in Table 2 for the agreed multiflow scenarios 1-4. Scenarios to be supported include Single Frequency Dual Cell and Dual Frequency 4-Cell both in intra- and inter Node B cases. These scenarios are so far agreed to be supported at least for non-MIMO cases but also MIMO cases are shown in Table 2. In general number of data streams agreed for multiflow scenarios is lower than number of streams in multicarrier features for Rel-11 timeframe. Hence it is concluded that increasing soft buffer requirement by amount needed for seventh HARQ process should not be a problem and it is seen as most favourable option to solve the timing reduction problem. As it is not clear how multiflow capability signalling will be done, further discussion is needed how different soft buffer sizes can be handled. One option is to have separate multiflow categories with their own soft buffer sizes. Another option is to define that similar HARQ process soft buffer sizes should be used for multiflow MIMO as would be used for MIMO without multiflow. Then it needs to be assumed that UE has enough HARQ memory. 
In case there is a decision to exclude dual stream MIMO and use only single stream restricted MIMO, the receiver processing is closer to the non-MIMO receiver processing. As the receiver processing is easier, the additional HARQ process is not needed and more strict timing constraints can be met. 
Proposal 1 Agree that timing compression for multiflow MIMO cases is handled by using additional HARQ process
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. 
Proposal 2 Agree to use timing shown in Figure 2 for multiflow + MIMO

Table 1 Rel-10/11 multicarrier categories
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Category Rel size soft bits w:o MIMO with MIMO streams

29 Rel-10 42192 777600 3 0 3

30 Rel-10 42192 1555200 3 3 6

31 Rel-10 42192 1036800 4 0 4

32 Rel-10 42192 2073600 4 4 8

33 Rel-11 42192 1555200 6 0 6

34 Rel-11 42192 3110400 6 6 12

35 Rel-11 42192 2073600 8 0 8

36 Rel-11 42192 4147200 8 8 16


Table 2 Multiflow soft buffer sizes
[image: image3.emf]max n:o max n:o

Multiflow 3GPP  bits per soft bits soft bits N:o cells N:o cells N:o data

Scenario Rel TTI (6 HARQ)(7 HARQ)w:o MIMO with MIMOstreams

SF-DC (w:o MIMO) Rel-11 42192 518400 604800 2 0 2

SF-DC (MIMO) Rel-11 42192 1036800 1209600 2 2 4

DF-4C (w:o MIMO) Rel-11 42192 1036800 1209600 4 0 4

DF-4C (MIMO) Rel-11 42192 2073600 2419200 4 4 8
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Figure 2 Example timing in MIMO case
3 Conclusion
Following proposals were made in this contribution:
Proposal 1 Agree that timing compression for multiflow MIMO cases is handled by using additional HARQ process
Proposal 2 Agree to use timing shown in Figure 2 for multiflow + MIMO
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