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1 Introduction

In the last RAN4#27 meeting, minimum requirements for CQI test in AWGN propagation conditions are decided [1]. On the other hand, it is pointed out as a remaining issue that there is no CQI performance requirements with transmit diversity [2]. In this document, we show simulation results of CQI test in AWGN propagation with transmit diversity under same channel condition, which is shown in table 9.23 [1]. And from simulation results, we suggest same minimum requirements can be applicable regardless of with or without transmit diversity. 

2 Simulation result
Based on table 9.23 [1], we simulate the CQI performance of open loop transmit diversity and closed loop transmit diversity. Power allocation for each physical channel is shown in table C.8, C.9 and C.10, respectively. Moreover, 0% feed back error rate and 1slot feed back delay are applied for closed loop transmit diversity. The reason why we used these parameters were indicated to the appendix B. Table1 and table2 show HS-PDSCH packet error rate (PER) using transport format indicated by median CQI, CQI-1, CQI+1 and CQI+2 and the reported probability of CQI value in the range of +/-2 of the reported median for open loop transmit diversity and closed loop transmit diversity respectively.

Table1. PER Performance and Reported Probability of CQI between CQI med-2 and med+2 (Open Loop TxDiv.)

	
	PER

(CQI med-1)
	PER

(CQI med)
	PER

(CQI med+1)
	PER

(CQI med+2)
	Percentage of CQI between 

CQI med-2 and CQI med+2

	Ior/Ioc=0dB Ec/Ior= -6dB
	PER<0.0001
	0.0007
	0.6493
	1
	99.56

	Ior/Ioc=0dB Ec/Ior= -3dB
	PER<0.0001
	0.0010
	0.8977
	1
	99.76

	Ior/Ioc=5dB Ec/Ior= -6dB
	PER<0.0001
	0.0087
	0.9298
	1
	99.72

	Ior/Ioc=5dB Ec/Ior= -3dB
	PER<0.0001
	0.0013
	0.9899
	1
	99.57

	Ior/Ioc=10dB Ec/Ior= -6dB
	PER<0.0001
	0.0618
	0.9989
	1
	99.55

	Ior/Ioc=10dB Ec/Ior= -3dB
	PER<0.0001
	0.0271
	0.9989
	1
	99.64


Table2. PER Performance and Reported Probability of CQI between CQI med-2 and med+2 (Closed Loop TxDiv.)

	
	PER

(CQI med-1)
	PER

(CQI med)
	PER

(CQI med+1)
	PER

(CQI med+2)
	Percentage of CQI between 

CQI med-2 and CQI med+2

	Ior/Ioc=0dB Ec/Ior= -6dB
	PER<0.0001
	PER<0.0001
	0.4259
	1
	0.995

	Ior/Ioc=0dB Ec/Ior= -3dB
	PER<0.0001
	0.0011
	0.3547
	1
	0.994

	Ior/Ioc=5dB Ec/Ior= -6dB
	PER<0.0001
	0.0012
	0.2425
	1
	0.995

	Ior/Ioc=5dB Ec/Ior= -3dB
	PER<0.0001
	0.0021
	0.6403
	1
	0.993

	Ior/Ioc=10dB Ec/Ior= -6dB
	PER<0.0001
	0.0070
	0.9118
	1
	0.995

	Ior/Ioc=10dB Ec/Ior= -3dB
	PER<0.0001
	0.0070
	0.9118
	1
	0.999


3 Conclusions
In this document we showed simulation results of CQI test in AWGN propagation with transmit diversity. Compared with no transmit diversity case [3], reported probability of CQI between CQI med-2 and med+2 is not so different. Thus, current minimum requirement can be used for with and without transmit diversity either. 
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Annex A: Simulation assumptions
Table A1. Simulation conditions (T25.101v5.7.0)

	Simulation condition
	Value

	Downlink physical channels
	Annex C Table C.8 (no transmit diversity)

Annex C Table C.9 (Open loop transmit diversity)

Annex C Table C.10 (for Closed Loop transmit diversity)

	Simulation assumption
	Table 9.23.

	I^or/Ioc
	{0, 5,10} dB

	Ec/Ior
	{-3, -6} dB

	Propagation channels
	AWGN


Table A2. Additional parameters for closed loop mode 1 transmit diversity testing

	Parameter
	Assumption

	Feedback error rate
	0 %

	Antenna verification
	None

	Feed Back delay
	1slot


Annex B: Simulation parameters for Closed Loop Mode1

1) 4% feed back error rate  

  Current CQI definition in TS25.214 is "if closed loop transmit diversity is used for the radio link from the serving HS-DSCH cell, 
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 denotes the power of the combined received CPICH from both transmit antennas, determined as if error-free transmitter weights had been applied to the CPICH, where those weights are determined as described in sub-clause 7.2."

Thus, CQI should be selected assuming error free uplink. In realistic condition, sometimes transmitter weights are different between CQI generation at UE and packet transmission at Node B. However, because this CQI test is only to check the CQI generation accuracy, 4% feed back error is not necessary. 

2) Feed back delay of FBI

  This parameter changes the CQI distribution (only in fading channel), and long delay makes distribution wider and sometimes median CQI will be changed. For simulation alignment, it is better to have decided on single value. We suppose 1slot delay, which is used FRC test, is simpler.

3) No antenna verification

  This item relates to item 1). If error free uplink is assumed, antenna verification is also not necessary.
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