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1. Introduction

The simulation assumptions [1] for HSDPA Rx-diversity were agreed in the last RAN4 meeting. In this document, simulation results for FRC are presented, and two options are proposed as approach determining test conditions of FRC for Rx-diversity capable UE.

2. Discussion

2.1. Rx-diversity gain

In the RAN4#30 meeting, it was discussed that BLER/throughput operation point for dual antenna HSDPA terminal significantly differ from the single antenna terminals [2]. In order to define suitable test conditions, it was agreed to use the common condition [1] for simulation work.

FRC throughput performance is simulated based on these parameters. Simulation results for the H-set 3 QPSK with Ior/Ioc=10 [dB] and 0 [dB] are depicted in Figure 1 and Figure 2. Simulation results for H-set 3 16QAM are shown in Figure A. 1 of Annex. Results without Rx-diversity are also plotted in each figure in order to compare with the results with Rx-diversity.

Rx-diversity gain can be seen from simulation results. From Figure 1, it can be observed that the throughput of with Rx-diversity at HS-PDSCH Ec/Ior=-9 [dB] is almost the same as the throughput of without Rx-diversity at HS-PDSCH Ec/Ior=-3 [dB] under Pedestrian-A 3km/h (PA3). This means that Rx-diversity gain is approximately 6 [dB] in this case. On the other hand, Rx-diversity gain of approximately 3 [dB] is obtained in the case of Pedestrian-B 3km/h (PB3). From Figure 2, which summarizes the results of H-set 3 QPSK with Ior/Ioc=0 [dB], Rx-diversity gain under Pedestrian-A 3km (PA3) is about 3.5 [dB].
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Figure 1
FRC H-set 3 QPSK, Ior^/Ioc=10[dB]
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Figure 2
FRC H-set 3 QPSK, Ior^/Ioc=0[dB]

2.2. Approach proposal 
In order to maintain sufficient number of re-transmission in FRC, reduction of SNR is necessary to compensate for the gain attained with the use of Rx-diversity. To avoid further reduction in geometry factor, reduction of HS-PDSCH transmission power is necessary [2].

Two options are proposed below as approach for deciding suitable test points (HS-PDSCH Ec/Ior) in case of Rx-diversity. Two options indicate the guideline of reducing HS-PDSCH transmission power.

· Option1: X [dB] of HS-PDSCH Ec/Ior is reduced compared with the current FRC. X is fixed value under all channels. This allows us to define the same HS-PDSCH Ec/Ior value for all test cases as done in Release-5 single antenna test cases.

In case of Option1, the value of X would be set 3 to 6 [dB] based on simulation results. When the amount of reduction is 3 [dB] is chosen, there is the test point, PA3 with Ior^/Ioc=10 [dB] and HS-PDSCH Ec/Ior=-6 [dB], where max. theoretical throughput is almost reached. This means that re-transmission of H-ARQ rarely occurs. On the other hand, when the amount of reduction is 6 [dB], there are the test points, PB3, VA30 and VA120 with Ior^/Ioc=0 [dB] and HS-PDSCH Ec/Ior=-12 [dB], where throughput reaches almost “0”. Providing that implementation margin analysis will further degrade the performance, it is proposed that the amount of reduction be set as 3 [dB].

· Option2: Y [dB] of HS-PDSCH Ec/Ior is reduced compared with the current FRC. Y is a variable, and depends on Rx-diversity gain under each channel condition.

In case of Option2, HS-PDSCH Ec/Ior [dB], are decided based on Rx-diversity gain, so that the problems mentioned above do not occur. However, it seems that too much detailed setup for each test condition is not necessary. It is proposed that the amount of reduction be set to 6 [dB] for G=10 [dB], QPSK, PA3, and 3 [dB] for other cases.

3. Conclusion

Simulation results for FRC using the common condition agreed in the last meeting were presented. It was noted that Rx-diversity gain depended on channel conditions and test parameters (Ior^/Ioc and HS-PDSCH Ec/Ior). Two options were proposed as approach determining suitable test points (HS-PDSCH Ec/Ior). 

Our preference is Option1 to keep the same concept used for single antenna test cases.
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Figure A. 1
FRC H-set 3 16QAM, Ior^Ioc=10[dB]

