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1. Introduction
A new approach to specify CQI requirements has been discussed in [1]-[4]. This document proposes simulation assumptions to be used for determining two additional requirements related to the operation of receivers at higher Ior/Ioc levels (12-15 dB). The proposal is for the updated requirements to take effect from Rel.7 and onwards.
2. Requirement for CQI variance

The purpose of this test is to ensure that the variance of the CQI report is sufficiently low, while verifiying that the UE is not using excessive filtering that would violate the CQI definition of a 3-slot reference period‎[7]. 
2.1. Simulation assumptions (variance)
· The test is to be performed in AWGN.

· Initially the CQI statistics are collected from the UE under consideration to get the median CQI at 
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= (2 levels.. Let’s define CQI median values at (1 and (2 geometry values be M1 and M2 respectively. These values ((1, (2, M1 and M2) shall be used later in the test as explained further.  
· The test equipment varies the radio condition periodically by varying geometry figures (
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· The CQI performance will be measured at the two 
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levels, i.e. at (1 and (2. The performance measure could be that the reported CQI median at a given 
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level is within a certain limit.

The above methodology is illustrated in figure 1. The figure shows periodic variation of 
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between two well defined levels: very high 
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 ((1) and very low 
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 ((2). As can be seen there are two time durations called Tdelay and Tmeasure defined in the figure. Tdelay is the time that is needed before a reliable estimation can be expected. Tmeasure is the time during which measurements are collected. Measurements are collected from all the TTIs during Tmeasure and is compared to M1 and M2 respectively. The fraction of CQI reports that exceed the range of M1 ( (, (or M2( () is to be simulated and it is expected that the requirement is defined by selecting an appropriate fraction corresponding to a certain (. Detailed ranges to be investigated in simulations are discussed in the sections below. shown in Table 1.
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Figure 1: Periodic variation of 
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 to test CQI performance in deterministic manner
2.2. Detailed parameter ranges for 64-QAM requirements for variance
Table 1 Parameter range for 64-QAM variance test.
	Parameter
	Range to investigate
	Comment

	(1
	[12, 15]
	The step size should be 10 dB

	(2
	[2, 5]
	

	Tpulse
	11 TTI
	

	Tdelay
	1 TTI
	Actual requirement will assume a higher Tdelay due to measurement equipment limitations. Expected value is 2 TTI.

	(
	[1,2,3] 
	


3. Requirement for CQI bias
The purpose of this test is to verify that the reported CQI corresponds to a HS-DSCH transport format that would result in a BLER close to 10%. Similar test-cases exist already for Ior/Ioc 0, 5 and 10 dB. The proposed additonal test case would add a test point at Ior/Ioc of [12-15] dB.

3.1. Simulation assumptions (bias)
· The test is to be performed in AWGN.

· Initially the CQI statistics are collected from the UE under consideration to get the median CQI at 
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= (.  Let’s define CQI median values at (  to be M. These values (( and M ) shall be used later in the test as explained further.  

· The test equipment transmits the transport format corresponding to CQI (M +  ( ).
· BLER statistics are collected for a few different positive and negative (, as specified in Table 2.
· The requirement could be defined in a similar way as for previous AWGN tests specified in section 9.3.1.1 of ‎[6].
Table 2 Parameter range for 64-QAM bias test.
	Parameter
	Range to investigate
	Comment

	(
	[12, 15]
	

	Tpulse
	11 TTI
	

	Tdelay
	1 TTI
	Actual requirement will assume a higher Tdelay due to measurement equipment limitations. Expected value is 2 TTI.

	(
	[-3, -2, -1, 0, 1, 2, 3] 
	


4. Proposed Timeplan
RAN WG4 #46 February 11th – 16th 2008
Ideal simulation results. Discussion and agreement on final requirement based on ideal results.
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6. Appendix: Detailed Simulation Assumptions

Table 3 Detailed simulation assumptions
	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channel
	TBS according to median of reported CQI values M1 and M2 (during test warm up) 

	HSDPA control channels present
	1 HS-SCCH channel  in non-tx diversity mode

	DL DPCH reference channel
	Simulated as a part of OCNS.

	Channel estimation
	The location of the single path delay of 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

	Number of samples per chip (P) for channel synthesis
	P=2 – i.e. 2 samples per chip at input to the receiver

	Channel ray mapping
	Path delay for the channel should be aligned with one of the sampling points on the Tc/P raster.

	SRRC pulse shaping
	On

	Propagation channel type
	AWGN, with varying Ior/Ioc according to Figure 1.

	Propagation channel update rate
	At least every 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated

	Max number of transmissions per H-ARQ process
	1

	RV sequence 
	{0} for QPSK and {3 }for 16QAM – no re-transmissions

	ACK/NACK feedback error rate
	0%

	Antenna feedback error rate
	0%

	Turbo decoding
	MaxLogMap – 8 iterations

	Primary Scrambling code
	S_dl, 0 as given in 25.213v5.3.0

	SCH
	On, (Scrambling code Group 0)

	Secondary SCH pattern
	According to Scrambling code Group 0 given in Table 4 of 25.213v5.3.0

	Receiver structure
	MRC RAKE

	Number of UE antennas
	1

	Simulation length for warm up period
	5000 TTI

	Simulation length for testing phase
	5000 TTI


Table 4 Power settings
	Parameter


	Assumption

	P-CPICH Ec/Ior
	-10 dB

	P-CCPCH / SCH Ec/Ior
	-12 dB 

	PICH Ec/Ior
	-15 dB 

	HS-SCCH_1
	-15 dB

	HS-PDSCH accumulated Ec/Ior
	-2 dB

	OCNS
	Rest to fill up Tx power to one. 
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