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1
Introduction
During RAN4#64bis, Multiflow scenarios for UE performance requirements were further discussed, but there was no consensus reached. As a way forward, companies are invited to propose scenarios for UE demodulation performance requirements for Multiflow HSDPA based on system simulation results in RAN4#65. 
This contribution proposes the framework of UE performance requirements for Multiflow HSDPA.
2
Scenarios
Based on the agreements in RAN1 and RAN2, the following Multiflow HSDPA configurations have been introduced for Rel-11.
· SF-DC

· DF-3C

· DF-4C

Therefore, this contribution will focus on 3 configurations above. Additional Multiflow HSDPA configurations can be considered in a later release.

The cells in Multiflow HSDPA can be made up of intra cell(s) or inter cell(s). However, there is no need to differentiate intra or inter for the purpose of UE performance requirements. Therefore, intra/inter cases will not be distinguished in this contribution.

For Multiflow HSDPA scenarios above, DF could be:
· Adjacent frequencies in a band (DC)

· Two frequencies in a different band (DB-DC)

· Non-contiguous two frequencies in a band (Single band NC-DC)

The requirements considered in this contribution can be applicable with any DF condition.
SF-DC can be considered as a baseline to establish the scenarios for UE performance requirements. DF-3C and DF-4C can be extended from an SF-DC configuration. In the following, SF-DC scenario will be looked into based on system simulation results.
2.1
System simulation assumptions

Typical assumptions were used for system simulations to extract statistics for signal strengths as briefly summarized below.
· 57 cells wrap around model

· 2D Node B directional antenna, 70 degree 3dB beam width, maximum front to back ratio 20dB

· 500 meter ISD

· Uniform UE dropping
2.2
System simulation results

CDF of the received signal power difference between the strongest and second strongest cells for Multiflow configured UE is shown in Figure 1. About 70% of UE has the difference within 3 dB between the strongest and second strongest cells. Therefore, it is proposed to select 0 dB and 3 dB for the difference between Îor1 and Îor2.
Proposal 1: Select 0 dB and 3 dB for the difference between Îor1 and Îor2.
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Figure 1: CDF of the received signal power difference between the strongest and second strongest cells for Multiflow UEs
CDF of Îor1/Ioc is shown in Figure 2 for Multiflow UE where (Îor1- Îor2) is within 1 dB. Considering the large spread from 0 dB to 18 dB, it is proposed to select 3.5 dB (20% point) and 9.2 dB (80% point) for Îor1/Ioc. 
Proposal 2: Select 3.5 dB and 9.2 dB for Îor1/Ioc.
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Figure 2: CDF of Îor1/Ioc
Additional interferer can be put on each frequency. The total number of cells per frequency can be limited to 3 as per the existing type 3i scenarios. For the third cell as an interferer, CDF of Îor1/Îor3 is shown in Figure 3. It is proposed to select 10 dB for Îor1/Îor3. It should be noted that Ioc in Figure 2 already includes Îor3.
Proposal 3: Select 10 dB for Îor1/Îor3.

Proposal 4: RAN4 can further discuss whether to introduce the requirements assuming 3 cells per frequency only or to introduce 2 cells per frequency and 3 cells per frequency separately. If there is not much performance difference between 2 cell and 3 cell scenarios, 3 cell scenario can be only introduced as the requirements.
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Figure 3: CDF of Îor1/ Îor3
3
Assumptions
A type 3i receiver is a prerequisite to support Multiflow HSDPA. For ideal and practical simulations, the following receivers can be assumed.
· Assume a type 3i LMMSE receiver with Cx2 40 taps (20 chips length), practical channel estimate and receiver implementation in floating point for ideal simulations.

· Assume a practical type 3i receiver including the loss due to fixed point implementation and HW impairments for practical simulations.

Proposal 5: Assume a type 3i LMMSE receiver with Cx2 40 taps (20 chips length), practical channel estimate and receiver implementation in floating point for ideal simulations.

Proposal 6: Assume a practical type 3i receiver including the loss due to fixed point implementation and HW impairments for practical simulations.

3.1 HSDPA demodulation performance requirements

Proposal 7: Minimum requirements for HSDPA demodulation performance requirements can be considered with the following assumptions.
· FRC: H-Set 6x and H-set 10x can be considered for simulations. Depending on the achievable throughput for each FRC, FRC can be determined for each agreed scenario.
· Independent fading can be assumed for each cell with the same delay profile as a starting point. Different delay profile also could be considered if desired.
· Propagation conditions can be based on the existing type 3i channels.

· Non-MIMO case can be specified first. Multiflow HSDPA combined with MIMO can be considered in a later phase.

3.2 CQI reporting performance requirements

Proposal 8: Same scenarios and assumptions as in HSDPA demodulation performance requirements can be re-used for CQI reporting performance requirements. Propagation conditions can be adjusted for CQI reporting requirements as a different fading condition has been used in the existing CQI tests.

4
Conclusion
This contribution has proposed the framework of UE performance requirements for Multiflow HSDPA. HSDPA demodulation performance requirements as well as CQI reporting requirements can be specified based on the proposed framework as follows:

Proposal 1: Select 0 dB and 3 dB for the difference between Îor1 and Îor2.
Proposal 2: Select 3.5 dB and 9.2 dB for Îor1/Ioc.
Proposal 3: Select 10 dB for Îor1/Îor3.

Proposal 4: RAN4 can further discuss whether to introduce the requirements assuming 3 cells per frequency only or to introduce 2 cells per frequency and 3 cells per frequency separately. If there is not much performance difference between 2 cell and 3 cell scenarios, 3 cell scenario can be only introduced as the requirements.

Proposal 5: Assume a type 3i LMMSE receiver with Cx2 40 taps (20 chips length), practical channel estimate and receiver implementation in floating point for ideal simulations.

Proposal 6: Assume a practical type 3i receiver including the loss due to fixed point implementation and HW impairments for practical simulations.

Proposal 7: Minimum requirements for HSDPA demodulation performance requirements can be considered with the following assumptions.
· FRC: H-Set 6x and H-set 10x can be considered for simulations. Depending on the achievable throughput for each FRC, FRC can be determined for each agreed scenario.

· Independent fading can be assumed for each cell with the same delay profile as a starting point. Different delay profile also could be considered if desired.

· Propagation conditions can be based on the existing type 3i channels.

· Non-MIMO case can be specified first. Multiflow HSDPA combined with MIMO can be considered in a later phase.

Proposal 8: Same scenarios and assumptions as in HSDPA demodulation performance requirements can be re-used for CQI reporting performance requirements. Propagation conditions can be adjusted for CQI reporting requirements as a different fading condition has been used in the existing CQI tests.
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