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1	Introduction
RAN4#86 agreed with the simulation assumption for CQI reporting test for sTTI [1]. In this contribution we provide the initial simulation result for discussion.
2	Simulation results
2.1	Wideband CQI reporting
According the existing wideband CQI reporting requirements, test metrics consist of three factors:
a)	a CQI index not in the set {median CQI -1, median CQI, median CQI +1} shall be reported at least  % of the time;
b)	the ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband CQI index and that obtained when transmitting a fixed transport format configured according to the wideband CQI median shall be ≥ ;
c)	when transmitting the transport format indicated by each reported wideband CQI index, the average BLER for the indicated transport formats shall be greater or equal to [0.02]

Figure 1 shows the median CQI and ratio of throughputs specified in b) above. Table 1 and Table 2 give the analysis of simulation results with regards to the test metrics. As same as the paper on CRS-based CQI reporting, we choose test points corresponding to 0.3 QPSK, 0.5 16QAM and 0.65 64QAM. It is observed that the Gamma factors are more than 1.3 for most test points. As we proposed in [3], we prefer to set test points corresponding to 16QAM and 64QAM to avoid lower SNR test points. 
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[bookmark: _Ref510798556]Figure 1	(Left) Median CQI and (Right) throughput ratio between followed CQI and fixed median CQI.

[bookmark: _Ref510798562]Table 1	Analysis of wideband CQI reporting (Slot-based PDSCH).
	SNR [dB]
	Median CQI
	1-Prob(medCQI, medCQI+1, MedCQI-1)
	Gamma
	BLER

	-4
	4
	0.60
	1.02
	0.15

	-3
	4
	0.56
	1.27
	0.13

	3
	8
	0.59
	1.40
	0.09

	4
	8
	0.59
	1.31
	0.09

	11
	12
	0.61
	1.52
	0.10

	12
	12
	0.63
	1.38
	0.09



[bookmark: _Ref510798567]Table 2	Analysis of wideband CQI reporting (Subslot-based PDSCH).
	SNR [dB]
	Median CQI
	1-Prob(medCQI, medCQI+1, MedCQI-1)
	Gamma
	BLER

	-6
	4
	0.70
	1.33
	0.41

	-5
	4
	0.68
	1.31
	0.33

	2
	8
	0.66
	1.57
	0.11

	3
	8
	0.68
	1.39
	0.11

	4
	8
	0.61
	1.31
	0.10

	8
	12
	0.71
	1.77
	0.06

	9
	12
	0.70
	1.51
	0.05

	10
	12
	0.60
	1.38
	0.60



2.2	Subband CQI reporting
According the existing subband CQI reporting requirements, test metrics consist of three factors:
a)	a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;
b)	the ratio of the throughput obtained when transmitting on a randomly selected sub-band among 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 shall be ≥ ;
c)	when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to [0.02].

For subbaband CQI test, RAN4 uses two tap model given as follows:

And usually RAN4 sets , , and .
2.2.1	Delay=0.45us
Figure 2 shows the median CQI and ratio of throughputs in the test metric b) above with tau_d=0.45us, and Table 3/Table 4 show the analysis of the simulation results with regard to the test metrics. As observed in [3], the gamma values especially for slot-PDSCH are less than 1.0 at several test points. 
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[bookmark: _Ref510799050]Figure 2	(Left) Median CQI and (Right) throughput ratio between followed CQI and fixed median CQI with random SB. Delay=0.45us.
[bookmark: _Ref510799067]Table 3	Analysis of subband CQI reporting with delay of 0.45us (Slot-based PDSCH).
	SNR [dB]
	Median CQI
	Prob(CQI offset 0)
	Gamma
	BLER

	-5
	4
	0.46
	0.72
	0.18

	-4
	4
	0.49
	0.86
	0.19

	3
	8
	0.53
	0.94
	0.11

	4
	8
	0.74
	0.99
	0.11

	5
	8
	0.62
	1.01
	0.08

	13
	12
	0.77
	1.02
	0.08

	14
	12
	0.75
	0.87
	0.28

	15
	12
	0.40
	0.80
	0.35



[bookmark: _Ref510799068]Table 4	Analysis of subband CQI reporting with delay of 0.45us (Subslot-based PDSCH).
	SNR [dB]
	Median CQI
	Prob(CQI offset 0)
	Gamma
	BLER

	-4
	4
	0.52
	1.28
	0.17

	-3
	4
	0.57
	1.39
	0.15

	-2
	4
	0.55
	1.69
	0.10

	6
	8
	0.76
	1.19
	0.14

	7
	8
	0.70
	1.28
	0.12

	15
	12
	0.74
	1.21
	0.32

	16
	12
	0.79
	1.23
	0.30

	17
	12
	0.47
	1.33
	0.29



2.2.2	Delay=0.20us
According to the observation we set tau_d=0.20us so to realize frequency selective condition even for subband CQI based on 12PRB. 
[bookmark: _GoBack]Figure 3 shows median CQI and ratio of throughputs with tau_d=0.20us and Table 5/Table 6 show the analysis of simulation results with regard to the test metrics. It is observed that Gamma factors are more than 1.7 for both slot-/subslot-PDSCH scenarios. 
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[bookmark: _Ref510799123]Figure 3	(Left) Median CQI and (Right) throughput ratio between followed CQI and fixed median CQI with random SB. Delay=0.20us.
[bookmark: _Ref510799144]Table 5	Analysis of subband CQI reporting with delay of 0.20us (Slot-based PDSCH).
	SNR [dB]
	Median CQI
	Prob(CQI offset 0)
	Gamma
	BLER

	-5
	4
	0.25
	1.52
	0.10

	-4
	4
	0.22
	1.72
	0.09

	3
	8
	0.14
	1.76
	0.07

	4
	8
	0.14
	1.75
	0.07

	5
	8
	0.12
	1.79
	0.08

	13
	12
	0.10
	1.74
	0.08

	14
	12
	0.10
	1.72
	0.07

	15
	12
	0.09
	1.68
	0.07



[bookmark: _Ref510799145]Table 6	Analysis of subband CQI reporting with delay of 0.20us (Subslot-based PDSCH).
	SNR [dB]
	Median CQI
	Prob(CQI offset 0)
	Gamma
	BLER

	-4
	4
	0.26
	2.54
	0.16

	-3
	4
	0.23
	2.87
	0.16

	5
	8
	0.14
	2.24
	0.14

	6
	8
	0.14
	2.25
	0.13

	7
	8
	0.12
	2.24
	0.13

	14
	12
	0.11
	1.83
	0.28

	15
	12
	0.10
	1.67
	0.34

	16
	12
	0.10
	1.69
	0.31

	17
	12
	0.10
	1.54
	0.33



3	Conclusion
Observation: For subband CQI reporting, the parameter tau_d=0.45us in the propagation model is not suitable to verify subband CQI reporting because subband CQI is based on 12PRBs. 
Proposal 1: If RAN4 will specify the subband CQI reporting requirements for sTTI, set smaller tau_d for two-path propagation model such as 0.20us. If RAN4 does not change the tau_d, RAN4 will specify the wideband CQI reporting requirements for sTTI. 
Proposal 2: For CQI reporting test, RAN4 will set 2 test points; one corresponding 16QAM and another for 64QAM. 
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