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1
Introduction
A significant amount of analysis has been performed so far with regard to specification of the S-CPICH power offset accuracy requirement for MIMO HSDPA [1]-[9]. Such a requirement is needed to ensure accurate channel estimation at the UE for the purpose of CQI reporting and HS demodulation.
In this contribution, we raise the need to investigate and potentially specify another Tx core requirement for the base station to ensure an acceptable level of throughput due to the DL MIMO operation. 

2
NodeB DL Transmitter Configurations

In the following, we present 2 possible NodeB DL transmitter configurations that can be used to support DL MIMO operation.
2.1
NodeB DL Transmitter when VAM is not implemented
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Figure 1: NodeB DL Transmitter when VAM is not implemented
2.2
NodeB DL Transmitter when VAM is implemented

A BS may be configured with virtual antenna mapping (VAM) as shown in Figures 2 and 3. The purpose of VAM is to achieve the goal of power balancing of physical channels across the multiple physical antennas when MIMO is deployed in the downlink. Since the non-MIMO channels are transmitted only via virtual antenna 1, the transmission powers are not balanced at point a. The VAM function transforms the input signals at point a to output signals at point b such that the transmission powers are now balanced. 
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Figure 2: NodeB DL Transmitter when VAM is implemented

In Figure 3, some characteristics of VAM are as follows:

· The same pair of weights (s1,s2) are applied to each physical channel that appears at virtual antenna port 1

· The same pair of weights (s3,s4) are applied to each physical channel that appears at virtual antenna port 2

· The most general condition that the VAM weights (s1,s2,s3,s4) should satisfy for SIMO and MIMO cases is given by 
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· Power balancing at the output of VAM is achieved by setting 
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· The VAM matrix represented by 
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is unitary
· The VAM function is implemented in the digital domain prior to digital to analog conversion.
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Figure 3: Virtual Antenna Mapping
3
Signal Analysis

For the 2x2 DL MIMO operation in HSDPA, the received symbols after LMMSE equalization and de-spreading, can be expressed as:
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where
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is the ratio of the traffic to pilot ratio antenna1 to the traffic to pilot ration on antenna 2.

For simplicity, we use the theoretical Shannon capacity to approximate the supportable data rate as estimated by the UE for the dual stream case:
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Note the dependency on K2 for the first stream lies in the numerator of the SNR of the first stream and the dependency on K2 for the second stream lies on the denominator of the second stream. 

Now, if K were perturbed from its nominal value at the NodeB transmitter by a positive amount δ, then this in turn impacts the sum throughput by allowing for an increase in data rate on the first stream and a decrease in data rate on the second stream as follows:
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On the other hand, if K were perturbed from its nominal value at the NodeB transmitter by a negative amount δ, then this in turn impacts the sum throughput by allowing for a decrease in data rate on the first stream and an increase in data rate on the second stream as follows:
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Clearly, based on the above analysis, there is sensitivity in DL throughput in accordance with the variation in the ratio of traffic to pilot ratios as observed on each antenna.

Based on this analysis, we propose the following:

Proposal 1: RANWG4 investigate the sensitivity in MIMO DL throughput as a function of a perturbation of the ratio of traffic to pilot ratios on each antenna relative to the signaled value for both the case when VAM is implemented or not at the NodeB transmitter.

Proposal 2: If a non-trivial sensitivity in MIMO DL throughput is observed due to this perturbation or inaccuracy in ratio of traffic to pilot ratios on each antenna relative to the signaled value, specify a core requirement on the accuracy of this ratio

4
Conclusions

A qualitative analysis was provided in this contribution to highlight the sensitivity of DL MIMO throughput to the ratio of traffic to pilot ratio on antenna 1 to the traffic to pilot ratio on antenna 2. While it is important to capture the S-CPICH power offset accuracy requirement to ensure accurate channel estimation at the UE for the purpose of CQI reporting and HS demodulation, we think it is important to also investigate the need to specify a requirement on the ratio of T2Ps on each antenna, based on the analysis performed here.
Hence we propose the following:

Proposal 1: RANWG4 investigate the sensitivity in MIMO DL throughput as a function of a perturbation of the ratio of traffic to pilot ratios on each antenna relative to the signaled value for both the case when VAM is implemented or not at the NodeB transmitter.

Proposal 2: If a non-trivial sensitivity in MIMO DL throughput is observed due to this perturbation or inaccuracy in ratio of traffic to pilot ratios on each antenna relative to the signaled value, specify a core requirement on the accuracy of this ratio
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