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1 Introduction
Throughput, BLER and distribution of the sub-band sensitivity to different sub-band sizes and time filter length have been evaluated in [1]. The purpose of this paper is to analyze Throughput, BLER and distribution sensitivity to SNR. We also propose corresponding TBS in CQI sub-band test case and provide some values of simulation results for CQI distribution, relative throughput (and ) and BLER.
2 Simulation assumptions
Simulation assumptions in this paper are in line with agreed simulation setup [3], but we don’t use time filter, as shown in Table-1 below.
Table-1 simulation assumptions
	parameters
	values

	Channel bandwidth
	10 MHz

	Channel mode
	Two path

	Antenna setup
	1x2

	Antenna correlation
	full

	CQI reporting mode
	PUSCH 3-0

	CQI reporting delay
	8 ms

	CQI reporting periodicity
	5 ms

	Channel estimation
	Practical estimation

	Noise estimation
	Practical estimation

	HARQ
	Only initial transmission

	Time filter length
	1ms 

	SNR
	8.5~14.5dB


There is no TBS definition for sub-band frequency selective CQI test in past RAN4 meetings. In this contribution we propose 6 sub-bands reference channel to each CQI index according to [2], as shown in Table-2 below





Table-2: TBS to each CQI index
	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload

(Subframes 1,2,3,4,6,7,8,9)
	Binary Channel Bits Per Sub-Frame (Subframes 1,2,3,4,6,7,8,9)
	Actual Code rate 

	0
	out of range
	out of range
	DTX
	-
	1512
	-

	1
	QPSK
	0.0762
	0
	152
	1512
	0.1005

	2
	QPSK
	0.1172
	0
	152
	1512
	0.1005

	3
	QPSK
	0.1885
	2
	256
	1512
	0.1693

	4
	QPSK
	0.3008
	4
	408
	1512
	0.2698

	5
	QPSK
	0.4385
	6
	600
	1512
	0.3968

	6
	QPSK
	0.5879
	8
	808
	1512
	0.5344

	7
	16QAM
	0.3691
	11
	1032
	3024
	0.3413

	8
	16QAM
	0.4785
	13
	1352
	3024
	0.4471

	9
	16QAM
	0.6016
	16
	1800
	3024
	0.5952

	10
	64QAM
	0.4551
	18
	1928
	4536
	0.4250

	11
	64QAM
	0.5537
	21
	2600
	4536
	0.5732

	12
	64QAM
	0.6504
	23
	2984
	4536
	0.6578

	13
	64QAM
	0.7539
	25
	3496
	4536
	0.7707

	14
	64QAM
	0.8525
	27
	3752
	4536
	0.8272

	15
	64QAM
	0.9258
	28
	4392
	4536
	0.9683


3 Simulation results
Figure-1A shows distribution of CQI reported for the sub-band differential CQI offset level 0. We can easily see that the distribution slightly fluctuates between [0.1 0.25], which are observed to be higher than given in [4] (9% for SNR 9dB, 9% for SNR 14dB).

Figure-1B shows the ratio of the throughput obtained when transmitting on any one of the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S. Relative throughput ratio has little fluctuation in the range of [1.9 2.1] and it is seen that throughput ratio is in line with those in [1](2.1 for SNR 9dB, 2 for SNR 14dB). 
Figure-1C shows the BLER when SNR increases with a step size of 0.25dB. BLER for CQI reported in the neighborhood of the anticipated 10%, which means the scheduled CQI fits real time channel conditions.  
[image: image1.emf]8 9 10 11 12 13 14 15

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0.22

0.24

0.26

0.28

SIMO two paths period = 5ms CQI distribution

SNR

level 0 distribution


Figure-1A: CQI distribution
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Figure-1B: throughput ratio
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Figure-1C: BLER results



Table-2: simulation results for PUSCH 3-0 in two-path channel
	SNR
	8.5
	8.75
	9
	9.25
	9.5
	9.75
	10
	10.25
	10.5

	Level 0 

distribution
	0.21
	0.179
	0.156
	0.14
	0.126
	0.116
	0.107
	0.24
	0.224

	TP ratio
	2.03
	1.96
	1.987
	1.925
	1.903
	1.884
	1.882
	1.993
	1.946

	BLER
	0.081
	0.092
	0.099
	0.113
	0.118
	0.116
	0.119
	0.107
	0.105

	SNR
	10.75
	11
	11.25
	11.5
	11.75
	12
	12.25
	12.5
	12.75

	Level 0 

distribution
	0.188
	0.162
	0.144
	0.128
	0.116
	0.107
	0.099
	0.249
	0.207

	TP ratio
	1.912
	1.945
	1.94
	1.958
	1.983
	1.979
	1.976
	2.118
	2.107

	BLER
	0.099
	0.089
	0.092
	0.095
	0.089
	0.089
	0.094
	0.081
	0.094

	SNR
	13
	13.25
	13.5
	13.75
	14
	14.25
	14.5

	Level 0 

distribution
	0.173
	0.151
	0.135
	0.121
	0.11
	0.102
	0.096

	TP ratio
	2.072
	1.993
	1.953
	1.9
	1.869
	1.892
	1.89

	BLER
	0.091
	0.103
	0.095
	0.106
	0.108
	0.1
	0.09


Based on our simulation, the sub-band differential CQI offset 0 may be reported at least 10% but less than 25% for each sub-band. Throughput ratio may be set to 1.6. BLER may be blow 20% as shown in Table 3.

Table 3: minimum requirement (FDD)
	SNR
	9dB
	14dB

	 [%]
	10
	10

	[%]
	25
	25

	 [%]
	1.6
	1.6

	BLER
	0.2
	0.2


4 Simulation results
In this contribution, we provide the TBS for 6 sub-bands test in two paths channel and evaluate sensitivity to SNR for CQI distribution, relative throughput ratio and BLER. The values of parameter (and ) are proposed in Table-3. 
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