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1
Introduction 
In last meeting, agreements of 256QAM CSI tests were made in R4-152533. In this contribution, we provide our simulation results for the remaining issues in fading 256QAM CSI tests. 
2
PUSCH 3-1 TM9 frequency selective test
It was agreed in [1] that RAN4 will further evaluate the parameter of the 2-tap channel (defined in Section B.2.4 in TS36.101) 

1. a = 1 

2. a = 0.7 
From our point of view, choosing a = 1 will lead to a too-unrealistic propagation channel. The representation of the 2-tap channel in time domain is: 
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(Please refer to Section B.2.4 in TS36.101 for detail definition of each parameter.)

After taking Fourier transform w.r.t. 
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, the frequency-domain representation at time t is

[image: image3.wmf](

)

(

)

(

)

f

i

t

f

i

a

f

t

H

D

D

pt

p

2

exp

2

exp

1

,

-

-

+

=

.                    (1)
As seen from Eq.(1), it is possible that at a certain t and f that the value of the second term is -1 (or very closed to -1), when using the value a = 1. When the 2nd term of Equation (1) is -1, then the value of H(t,f) will become zero. For examples, Figure 1 shows the magnitude of H(t,f) in frequency domain at different subframes. 
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Figure 1. Magnitudes of the 2-tap channel in frequency domain.

The SNR point that would be used in 256QAM fading test is high (around 20 dB). In that high SNR, it is unrealistic to have such kind of a channel which has many (almost) zero-magnitude subcarriers. 

Observation1. The 2-tap channel with a = 1 is not realistic in high SNRs.

On the other hand, using a = 1 would lead to too narrow margins toward the requirements [2]. Following the existing PUSCH 3-1 test in 9.3.1.2.1 in TS36.101, there are 3 requirements: 

a)
The probability of reporting a SB CQI offset level of 0 shall be at least 2% but less than 40%;

b)
The throughput gain of using {best SB, SB CQI} over that of using {random SB, wideband CQI} shall be ≥ 1.1;

c)
The BLER resulted by using {best SB, SB CQI} shall be greater or equal to 0.05.
In our opinion, the values of a and SNR points should be selected such that

1) Wideband medium CQI > 10 to ensure 256QAM is scheduled in PDSCH (note that subband CQI of the selected subband is usually 1 or 2 level(s) higher than wideband CQI.)

2) BLER > 10% for a margin 5%
3) gamma > 1.2 for a margin at least 0.1
4) The probability of SB CQI offset 0 is within [7%, 35%] for 5% margins to [2%, 40%])

In Tables 1, we provide the simulation results for different SNR points and a = 1 and 0.7. The infeasible values (mCQI, BLER, gamma, prob.) are represented in red font color in the tables.
Table 1 Simulation results of PUSCH 3-1 TM9 frequency selective test: a = 1 and 0.7
	a =1
	a =0.7

	SNR
	Tput
	BLER
	mCQI
	gamma
	 Prob. of offset 0
	SNR
	Tput
	BLER
	mCQI
	gamma
	 Prob. of offset 0

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	13
	2.14
	25.8%
	10
	1.76
	15.3%
	13
	2.12
	26.0%
	10
	1.57
	19.9%

	14
	2.33
	21.3%
	10
	1.82
	13.0%
	14
	2.36
	20.3%
	10
	1.57
	21.3%

	15
	2.55
	14.7%
	10
	1.90
	14.4%
	15
	2.35
	27.1%
	11
	1.75
	10.6%

	16
	2.71
	18.5%
	11
	2.06
	6.7%
	16
	2.73
	18.4%
	11
	1.86
	9.1%

	17
	2.97
	12.2%
	11
	2.17
	4.9%
	17
	2.56
	26.6%
	12
	1.53
	12.2%

	18
	3.12
	12.3%
	12
	1.95
	6.5%
	18
	3.10
	15.0%
	12
	1.65
	13.4%

	19
	3.34
	9.8%
	12
	1.96
	7.5%
	19
	3.26
	12.8%
	12
	1.44
	14.6%

	20
	3.45
	7.5%
	12
	1.89
	6.7%
	20
	3.49
	9.3%
	13
	1.69
	14.0%

	21
	3.59
	6.5%
	13
	1.94
	7.6%
	21
	3.70
	4.9%
	13
	1.56
	14.4%

	22
	3.68
	6.0%
	13
	1.91
	8.6%
	22
	3.81
	2.9%
	13
	1.24
	16.7%

	23
	3.75
	4.7%
	13
	1.86
	8.1%
	23
	3.89
	1.5%
	13
	1.14
	23.5%

	24
	3.83
	3.2%
	13
	1.77
	7.4%
	24
	3.95
	0.5%
	14
	1.65
	10.1%

	25
	3.85
	2.8%
	13
	1.57
	6.9%
	25
	3.97
	0.1%
	14
	1.26
	8.5%

	26
	3.89
	2.1%
	13
	1.22
	6.8%
	26
	3.97
	0.0%
	14
	1.05
	8.9%

	27
	3.88
	2.2%
	13
	1.14
	8.5%
	27
	3.97
	0.0%
	14
	1.04
	13.3%

	28
	3.89
	2.0%
	13
	1.14
	13.3%
	28
	3.97
	0.0%
	15
	1.01
	39.4%


According to the simulation results, using a = 1 would lead to too narrow margins toward the requirements, or even fails to pass the requirements. As a results, we propose to use a = 0.7, SNR= 15~19.
Observation2. The 2-tap channel with a = 1 would lead to too narrow margins toward the requirements.

Proposal 1: Choose a = 0.7, SNR= 15~19 in the fading CQI test for 256QAM.

4
Summary 
In this contribution, we provide our simulation results and proposals on the 256QAM fading CQI tests: 
Observation1. The 2-tap channel with a = 1 is not realistic in high SNRs.

Observation2. The 2-tap channel with a = 1 would lead to too narrow margins toward the requirements.

Proposal 1: Choose a = 0.7, SNR= 15~19 in the fading CQI test for 256QAM.
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