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1 Introduction

For a 4 branch MIMO system pilots are needed for two main functionalities; channel state information (CSI) estimation through channel sounding where rank, CQI and PCI are estimated and channel estimation for demodulation purposes. For 4 branch MIMO two different approaches are possible.
· Common pilots for both CSI and data demodulation
· Common pilots for CSI estimation and two additional common pilots for data demodulation

In RAN1#69, it was agreed to use two additional pilots for data demodulation. Computation of channel quality indicator (CQI) was unclear with the introduction of these additional pilots.

In this contribution we discuss about the CQI computation in four branch MIMO system with these additional pilots.
2  CQI Computation with Common Pilot Powers (Release 7)
In Release 7 MIMO, for the purpose of CQI reporting, the UE shall assume a total transmit power of HS-PDSCH [1] given by:
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where the total transmit power is assumed to be evenly distributed among the HS-PDSCH codes corresponding to the reported CQI value, and the measurement power offset 
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 denotes the combined transmit power of the set of CPICH(s) (primary C-PICH, S-CPICH on 2nd, 3rd and 4th transmit antennas) used for MIMO operation of HS-DSCH.
When deriving the CQI value, the UE assumes that the Node B would be using a uniform power allocation across the number of HS-PDSCH codes corresponding to the CQI value to be reported. 

For the purpose of CQI reporting the UE shall assume that all HS-PDSCH channelization codes it may receive are under the same scrambling code as the set of CPICH(s) used to determine
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3  CQI Computation with Common Pilot+ Demodulation Pilot Powers 
In this case when the UE is not using demodulation pilots (when not signalled by Node B), the CQI computation is same as in Section 2. i.e. for the purpose of CQI reporting, the UE shall assume a total transmit power of HS-PDSCH


[image: image5.wmf]G

+

=

CPICH

HSPDSCH

P

P

 in dB, 

where the total transmit power is assumed to be evenly distributed among the HS-PDSCH codes corresponding to the reported CQI value, and the measurement power offset 
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 is signaled by higher layers. 
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 denotes the combined transmit power of the set of CPICH(s) (primary C-PICH, S-CPICH on 2nd, 3rd and 4th transmit antennas)  used for MIMO operation of HS-DSCH.
When demodulation pilots are used for data demodulation as signalled by Node B, for the purpose of CQI reporting, the UE shall assume a total transmit power of HS-PDSCH
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where the total transmit power is assumed to be evenly distributed among the HS-PDSCH codes corresponding to the reported CQI value, and the measurement power offset 
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denotes the combined transmit power of the set of CPICH(s) (primary C-PICH, S-CPICH on 2nd transmit antennas) used for MIMO operation of HS-DSCH and 
[image: image12.wmf]DCPICH

P

 denotes the combined transmit power of the set of D-CPICH(s) (demodulation pilots on 3rd and 4th antennas) used for MIMO operation of HS-DSCH. Note that in the above equation, it is assumed that demodulations pilots are used on 3rd and 4th antennas.
For the purpose of CQI reporting the UE shall assume that all HS-PDSCH channelisation codes it may receive are under the same scrambling code as the set of CPICH(s) used to determine
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4 Summary and Conclusions

In this contribution, we described CQI computation when additional pilots are used for data demodulation in a four branch MIMO system.
Proposal 1: We recommend using power equations as outlined in Section 3 for CQI computation. 
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