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1. Introduction

In RAN4 meeting #28 it was agreed to extent the CQI requirements for Rel-6 in the following aspects:

· Additional CQI test points for UE Categories 11 and 12 (Îor/Ioc=10 dB in AWGN and Îor/Ioc=5 dB in fading conditions).

· Introduction of CQI requirements for UE Categories 7 and 8.

· Addition of transmit diversity requirements for all UE categories including both open and closed loop (mode 1) transmit diversity schemes. 

It was agreed to investigate whether the same performance requirement as applied for Categories 1-6 in AWGN and fading would also be applicable for the proposed new test cases. In this document we present the result of our internal analysis and some simulation results.

Concerning the assumptions to be used to generate the requirements for closed loop mode 1 transmit diversity, it was discussed in the last RAN4 meeting whether feedback bit error rate of 0% (as proposed [2]) or 4% (as proposed in [3]) should be used. We raised some concerns about this issue in the meeting and the agreement was to give more time to investigate this issue. Based on a further analysis we agreed to use the assumption of feedback bit error rate of 0% at HSDPA adhoc email discussion. We did not receive any further comments on this issue, hence, in the results presented in this document for closed loop diversity (mode 1) we have assumed feedback bit error ratio of 0%.

2. CQI performance requirements for AWGN conditions

The requirement defined in [4] for CQI reporting accuracy through PER mapping in the specified conditions is as:

1) if PER measured with transport format corresponding the CQImedian is >10% then the  PER with the transport format corresponding the CQImedian-1 shall be <10%.

2) if PER measured with transport format corresponding the CQImedian is <10% then the  PER with the transport format corresponding the CQImedian+2 shall be >10%.
Furthermore it is required that the reported CQI shall be within the range of (2 of the median CQImedian for 90% of the time.

Based on our internal verification on the CQI requirements in AWGN conditions:

· extension of Category 11&12 requirements to include also Îor/Ioc point of 10 dB in AWGN conditions should be feasible,

· applying requirements used for Categories 1-6 (single antenna) also to Categories 7&8 (single antenna) should be feasible and

· it should be feasible to apply requirements used for Categories 1-6 (single antenna) for Categories 1-8 and 11&12 with 

· open loop transmit diversity and

· closed loop (mode 1) transmit diversity. 

3. CQI performance requirements for fading conditions
In this section we present simulation results for single antenna, open and closed loop diversity modes in fading conditions according to the assumptions given in Table 9.25 [4].  Figure 1presents the results for single antenna and in Figures 2 and 3 for open and closed loop transmit diversity modes, respectively.

The requirement for CQI presented in [4] is defined as the maximum allowable PER at CQImedian and CQImedian+2, limit being 60% and 15% respectively. Based on the results presented here and internal analysis of the required implementation margin we feel that it should be feasible to extent the single antenna requirements for Categories 11&12 to include the Îor/Ioc=5 dB, Ec/Ior=-4dB point. Additionally we feel that it should possible to introduce single antenna CQI test for Categories 7&8 using the same parameters and minimum requirements as for Categories 1-6. We also conclude that adding testing of  CQI with open and closed loop (mode 1) transmit diversity using the same requirements as for categories 1-6 with single antenna would seem to be practicable for Categories 1-8 and 11&12. 
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Figure 1. CQI PER results with single antenna
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Figure 2. CQI PER results with STTD.
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Figure 3. CQI PER results with CL mode 1.
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Annex A Simulation assumptions

Table 1: Simulation assumptions for fading case

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH reference channel
	Transport format is based on the measured median CQI and offset applied. Used CQI’s are defined in [5].

	HSDPA control channels present
	Not present. Included in OCNS

	DL DPCH reference channel
	Not present. Included in OCNS

	Total P-CPICH Ec/Ior 
	-10dB

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	RX AGC
	Off

	Number of bits in A/D converter
	Floating point

	Max number of transmissions per H-ARQ process
	1

	Propagation condition
	Case8
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	0 and 5 dB

	Ec/Ior
	-8 and -4 dB

	Antenna verification (for CL1)
	None

	Feedback delay (for CL1)
	1 slot

	Feedback bit error rate (for CL1)
	0%
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