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1
Introduction

In previous RAN WG1 meetings, in the context of co-existence of MIMO and legacy non-MIMO UEs, analysis was provided [2],[3] which studied the impact of S-CPICH power on legacy non-MIMO UEs. Based on this analysis, the option to apply an S-CPICH power different from the P-CPICH power setting was introduced. Additionally, based on the analysis shown in [1], the S-CPICH power offset was signaled to the UE for purposes of channel estimation.

An attempt was made in [10] to motivate the need to clarify some ambiguities in the current specification with regards to the CQI reporting procedures of UE’s that are configured in MIMO mode.  Based on that discussion, a CR was proposed in [11] by a few companies in RAN1#61-bis. This CR is based on CQI reporting in terms of transmit power of the HS-PDSCH and CPICH. An alternate CR that describes the CQI in terms of of received HS-PDSCH and  CPICH powers was also circulated on the RAN1 email reflector [15]. However, a decision on the CR was deferred to RAN1#62. Based on the questions raised by a few companies, it is apparaent that another attempt is needed to explain the issue.

In this contribution, we attempt to explain the issue via a simplified analysis.
2
Relationship between received HS-PDSCH and CPICH powers when P-CPICH/S-CPICH powers are unequal
In the following, without loss of generality, to avoid complicating the analysis

· we have simply assumed the beamforming weight = [1 1].

· Γand β are assumed to be linear values

Notation:

Power at transmitter is denoted by P

Power at receiver is denoted by G

Figure 1 shows the relationship between the total received CPICH power at the UE and the transmitted P-CPICH and S-CPICH powers at the NodeB.
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Figure 1: Relationship between CPICH powers at transmitter and receiver

Figure 2 shows the relationship between the total received HS-PDSCH power at the UE and the transmitted HS-PDSCH powers on each transmit antenna at the NodeB.
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Figure 2: Relationship between HS powers at transmitter and receiver

At the transmitter
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At the receiver
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Based on Equation (1), we now have
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Now let us closely examine GCPICH 

Substituting 
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in Equation (2), we get
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Assuming that the UE equalizes β on the channel estimate based on S-CPICH
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Dividing Equation (3) by (6), we have
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Hence
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However, the current text in the CQI reporting procedure in Section 6A.2.2 in 25.214  is not consistent with the above equation that relates the received HS-PDSCH and received CPICH powers.
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In fact the existing text is consistent with Eq (1) that relates the transmit HS-PDSCH and total  transmit powers at the NodeB
So we have two options:

Option A: Modify the text to reflect Eq (1) i.e transmit powers as proposed in the CR in [11]

Option B: Modify the equation in the above text to reflect Eq. (9) and also explicitly indicate that the UE equalizes β on the channel estimate based on S-CPICH as proposed in the alternate CR in [15]

3
Conclusions

In this contribution, a simple mathematical analysis was provided to describe the relationship between the received HS-PDSCH and received CPICH powers at the MIMO UE when the P-CPICH and S-CPICH powers were unequal. The analysis serves as a basis for either of the CRs in [11] and [15].
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For the purpose of CQI reporting, the UE shall assume a total received HS-PDSCH power of 


� EMBED Equation.3  ��� in dB, 


where the total received power is assumed to be to be evenly distributed among 15 HS-PDSCH codes, and the measurement power offset � EMBED Equation.DSMT4  ��� is signaled by higher layers.
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