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1. Introduction

At the last RAN4 meeting, proposals to extend VRC test--augmentative VRC--were made to enhance its capability to check correct implementation of CQI report [1]

 REF _Ref33454039 \n \h 
[2]. Further refinements to the proposals are also made in [3]

 REF _Ref33454015 \n \h 
[4]

 REF _Ref33454016 \n \h 
[5], and discussed in the HSDPA ad-hoc group.  Although the refined proposals were found to be potentially beneficial, a concern on the complexity and required time/simulation work necessary to complete the full analysis of the proposals were raised.

This paper proposes a two-step approach where tests under AWGN is first defined to perform verification of the fundamental property of reported CQI, so that the progress on Release-5 HSDPA work is ensured. The scope of the proposed tests includes:

· Confirming that an UE is reporting the highest CQI that meets the 10% BLER

· Discriminating an UE with excessive CQI reporting error; e.g. large reporting variance

As the time response property of CQI specified as a 3-slot reference period in [6] is not covered in the proposal, the definition of the tests under fading channel conditions based on proposals made in [3]

 REF _Ref33454015 \n \h 
[4]

 REF _Ref33454016 \n \h 
[5] is to be continued for the inclusion into Release-5 specification through further discussions in the HSDPA ad-hoc group.      

2. Proposal for AWGN test
An approach proposed in [2] is extended as follows.

a) A Node-B emulator sets up HS-SCCH/HS-PDSCH using AWGN channel.  

b) Node-B emulator collects statistics of CQI reported from the UE under the test.

c) Node-B emulator derives median CQI from reported CQI.

· Median CQI is defined as CQI_med
d) Node-B emulator derives variance of reported CQI

· Variance is defined in terms of pdf for each reported CQI.

· The reported CQI shall not exceed CQI_med + 2 more than [5]% of the time, and

· The reported CQI shall not be below CQI_med - 2 more than [5]% of the time

e) Node-B emulator set-up HS-DSCH with TF= CQI_med
f) Node-B emulator measures PER using ACK/NACK report from UE.

· Measured BLER must not exceed 10+
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%, where 
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 is an implementation margin. 

g) Node-B emulator set-up HS-DSCH with TF= CQI_med+1

h) Node-B emulator measures PER using ACK/NACK report from UE. 

· Measured PER must exceed 10-
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%, where 
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 is an implementation margin.
Details on the proposed simulation/test conditions are provided in the table below.  

Table 1　Simulation assumptions

	
	Test1
	Test2
	Test3
	Test4

	Parameter
	Unit
	Value

	Phase reference
	-
	CPICH

	Propagation condition
	-
	AWGN

	CPICH_Ec/Ior
	dB
	-10

	HS-DSCH TF*
	-
	Based on TF=median CQI, TF=(median CQI+1)

	HS-DSCH_Ec/Ior
	dB
	[-3]
	[-3]
	[-6]
	[-6]
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	* Note1: HS-DSCH TF need not be defined during the phase where statistics of CQI is collected.

** Note2: Exact values shall be set during simulation calibration phase and in accordance with HS-DSCH category.


 Note that it is possible to achieve the same objectives by configuring HS-PDSCH in accordance with instantaneous CQI being reported from the UE.  It is possible for Node-B emulator to derive CQI_med, probability density function (pdf) for reported CQI, and PER for TF=CQI_med using similar manner as proposed in [1]

 REF _Ref33470640 \n \h 
 \* MERGEFORMAT [7].  Given the sufficient amount of CQI variance, it is also possible to obtain PER for TF=CQI_med+1 simultaneously.  As the test methodology is independent of the actual test procedure, above described steps a)-h) will be referred hereafter. 

3. Discussions/Suggestions

It is believed following aspect of CQI performance is tested using the proposed methodology:

· Reporting of the highest CQI that achieves PER of 10%

Steps e), f), g), and h) ensures the RAN1 defined property described in [6]. 

· Reporting accuracy
· Measurement variance

Testing of pdf handled in step d) discriminates UE with excessive measurement variance.
· Measurement bias

It is possible to define, at least, minimum CQI_med that UE shall be able to achieve under given channel condition as receiver performance deviation is expected to be small under AWGN channel.  However, the measurement bias is indirectly tested in steps e), f), g), and h) to ensure reported CQI meets the PER criteria set by RAN1 definition.
On the other hand, the proposed procedure does not test the compliance of reported CQI reflecting the 3-slot reference period defined in [6] as static AWGN test is not sufficient to provide the mean to verify the time response property of CQI.  It is proposed that the methodology provided in [3]

 REF _Ref33454015 \n \h 
[4]

 REF _Ref33454016 \n \h 
[5] be further investigated to cover this aspect.  

4. Conclusions

A proposed way forward on CQI test methodology is provided.
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