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1
Introduction

Concept of MIMO was introduced to FDD HSPA in Release 7 and further enhanced in Release 8 by adding support for 64QAM. Concept of dual cell HSDPA was introduced in Release 8 with restriction to adjacent carriers only and without simultaneously configured MIMO. In Rel-9 these two features will be combined together as Rel-8 adjacent carrier dual cell concept will be further enhanced by adding support for MIMO. Work item related to this was agreed by RAN plenary #43 [1]. Purpose of this contribution is to discuss a few considerations related to dual cell MIMO.
2
Discussion
The dual cell MIMO work item should fulfill the following objectives:

· Specify dual cell HSDPA operation in combination with MIMO for the following scenarios:

a. The dual carrier transmission only applies to HSDPA physical channels

b. The carriers belong to the same Node-B and are on adjacent carriers

c. Functionality currently defined for DC-HSDPA and for MIMO should be reused where possible.

Dual cell MIMO is enhancing HSDPA peak data rate from 42Mbps to 84Mbps. Thus complexity increase is significant and unnecessary additional increase should be avoided. Also, as stated in WID, old functionality should be re-used whenever possible. Work item description does not seem to state whether such combination is allowed where there is MIMO in one carrier but not on the other one. Considering that carriers are adjacent that kind of option might not be necessary. It is difficult to see reason why there would be a need to have e.g. different number of TX antennas in node B or other good reason for such a configuration. UE would have to support MIMO for both carriers anyway. Having different options increases implementation complexity and hence it is proposed that simultaneous configuration of MIMO and non-MIMO in dual carrier is not allowed. 
What comes to control signaling it is assumed that legacy HS-SCCH format is used for dual cell MIMO. Framework for possible HS-DPCCH solution has already been presented in [2]. Like in Release 8 dual cell study there is again a question whether single or dual code solution is chosen. Dual code solution is quite straightforward, legacy MIMO HS-DPCCH can be used. Designing single code solution seems to be much more challenging since there are altogether four ACK/NACKs and CQIs as well as two PCIs needed. If separate code words are reserved for all the possible ACK/NACK resposes then 50 code words are needed. It is proposed in [2] that there could be different hypothesis used in reception of ACK/NACKs depending on number of transmitted blocks. This way only subsets of the code would need to be received at the time. Designing 50 code word code with several subsets could be quite difficult. On the other hand minimum code distance between different code words would be rather low. In case UE receives HS-SCCHs from both carriers it is aware of the hypothesis used by the node B. Maybe this could be utilized so that only the 16 new code words required by dual stream transmission on both carriers would be designed and then reused in 1+2 (1 block in primary and 2 blocks in secondary stream) and 2+1 situations. This would reduce number of new code words required; however the approach could not be used for single carrier code words, since in that case UE can not know if HS-SCCH was lost and something was transmitted in the other carrier. In Release 8 dual cell ACK/NACK scheme was designed so that missing detection of HS-SCCH order switching off supplementary carrier would not change the UE behaviour. This feature could be designed for dual cell MIMO as well by maintaining code words of Release 7 MIMO for anchor carrier use.
Time multiplexing seems to be the easiest way to solve the problem with four CQI/PCI reports, although PCI could be more sensitive to delay than CQI due to contained phase information.
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Conclusions

Some considerations of dual cell MIMO were presented in this contribution together with discussion about control channel design. In addition to simplify implementation it was proposed that simultaneous configuration of MIMO and non-MIMO in dual carrier is not allowed and that the Release 7 MIMO HS-SCCH structure is used as is.
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