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1 Introduction

In RAN1 #47 meeting, the coding of HS-DPCCH for Rel-7 MIMO is agreed [1]. It is proposed to use 5 bits for channel quality indication in type B CQI reports and 8 bits for channel quality indication in type A CQI reports, however, there are always 2 bits for precoding control indication. In [2][3], the usage of PCI/CQI is further defined, where there are about 223 possible CQI combinations for dual-stream CQI reports.

This document indicates the redundancy in the definition of composite PCI/CQI for type A CQI reports. It is shown that without any changes to the agreed coding of HS-DPCCH, possible CQI combinations for dual-stream CQI reports can be doubled if the redundancy is removed.
2 Discussion
According to [3][4], the index from the following four precoding matrixes are signalled via HS-SCCH and HS-DPCCH for dual-stream:
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It is known only two precoding matrixes are necessary for dual-stream case, that is,
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 are redundant [4]. However, in the current coding of HS-SCCH, it is assumed the primary transport block is always “better” than the secondary transport block: 

· modulation order of the secondary transport block is no higher than that of primary transport block
· channelisation codes for secondary transport block is no more than that of primary transport block
So, it is needed to signal the above four precoding matrixes for dual-stream transmission in HS-SCCH. Similarly, for the usage of PCI and CQI in HS-DPCCH, two alternative schemes can be used:
· using 2 bits for 4 precoding matrix indication (
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), but only defining CQI mapping table with dual stream asymmetric assumption, i.e., primary transport block’s CQI is always equal to or bigger than secondary transport block’s CQI.
· using only one bit for 2 precoding matrix indication (
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), and defining CQI mapping table with dual stream symmetric assumption.
The first scheme uses similar principle with HS-SCCH. But it does not need symmetric CQI combination as done in [2]. So, about one half of CQI values for dual-stream can be saved for more CQI combinations if still using 8 bits for CQI in type A CQI reports. For example, there are 204 CQI values for dual-stream symmetric CQI combination in [2]. Hence, 102 CQI values can be saved if this scheme is adopted.

In the second scheme, the UE only need indicate via HS-DPCCH which the precoding matrix (
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) is preferred. Because paired CQI values for symmetric CQI combination are defined in the CQI table as done in [2] in the case the CQIs of the two transport blocks are different, this scheme can also cover all possible CQI combinations.

In the second scheme, if CQI1 and CQI2 are the CQIs (characterized by transport block size and modulation scheme) for primary transport block and secondary transport block respectively, the Node B can derive the actual precoding matrix used for HS-SCCH signalling as following:

· if CQI1 is equal to or higher than CQI2, the precoding matrix is
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is signalled (or
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is signalled) via HS-DPCCH. And the CQIs for the corresponding primary transport block and secondary transport block are CQI1 and CQI2;
· else (CQI1 is lower than CQI2) the precoding matrix is
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is signalled (or
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is signalled) via HS-DPCCH. And the CQIs for the corresponding primary transport block and secondary transport block are CQI2 and CQI1.
Because currently two bits are defined for PCI information, one of the two PCT bits can be jointly coded with the 8 bits CQI, for example, the MSB pci1. Therefore, although paired CQI values for symmetric CQI combination are defined in the CQI table, the CQI value space for dual-stream is doubled compared to [2].
The proposed two PCI/CQI mapping schemes can efficiently double the CQI combinations used for dual-stream CQI reports, and thus increase the CQI report accuracy which helps to improve the AMC performance. It is also significant for the introduction of 64QAM in Rel-7 MIMO since currently agreed coding of HS-DPCCH for Rel.7 MIMO can be reused directly.

3 Conclusion

In this contribution, the redundancy of HS-DPCCH signalling for type A CQI reports is analyzed. It is shown that the CQI combinations used for dual-stream CQI reports can be doubled without any change to the agreed coding of HS-DPCCH.
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