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1 Introduction
In the Way Forward about CQI reporting [1], the detailed simulation assumptions for CQI reporting were agreed. In the email discussion afterwards the CQI-MCS mapping , the precoding and the SNR range were discussed as well. The outcome of that discussion is used in the results below. 
2 Discussion

2.1  CQI reporting 


In RAN4#78bis meeting in a list of CQI testcases were confirmed together with the detailed simulation assumptions
· Following CQI tests are confirmed:
· 10%BLER AWGN with CQI definition 
· CRS Rank 1: TM1  based on  9.2.1.1 & 9.2.1.2
· CSI-RS Rank 1: TM9 based on  9.2.3.1 & 9.2.3.2 
· CRS Rank 3 and/or 4: TM4 based on 9.2.2.1 & 9.2.2.2
· CSI-RS Rank 3 or 4: TM9 based on 9.2.3.1 & 9.2.3.2
· Fading Type A
· CRS Rank 1: TM1. Based on 9.3.5.1
· CSI-RS Rank 1. TM9, Based on 9.3.5.2
We have focused on these requirements to be able to reach an agreement. 
2.1.1 AWGN

2.1.1.1 CRS Rank 1: TM1 (FDD) based on  9.2.1.1 
2.1.1.1.1 Simulation results
In Table 1 the simulation results for 4Rx, TM1 FDD Rank1 are presented. Also the requirements valid for the 2Rx requirements in 36.101, section 9.2.1.1 are given. The a-test means that the reported CQI value shall be in the range of ±1 of the reported median more than 90% of the time, shown in the alpha column, and the b-test means that If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Table 1: Simulation results for Rx  CRS Rank 1: TM1 (FDD) based on  9.2.1.1. 

	SNR
	CW
	median 
	alpha  
	BLER
(CQI-1) 
	BLER
(CQI)
	BLER
(CQI+1) 
	TP 
	a-test 

	-5 
	5  
	1.000  
	0.000  
	0.004  
	1.000  
	4.355  
	OK 
	OK

	-4 
	5  
	1.000  
	0.000  
	0.001  
	1.000  
	4.355  
	OK 
	OK

	-3 
	6  
	1.000  
	0.000  
	0.014  
	1.000  
	5.750  
	OK 
	OK

	-2 
	6  
	1.000  
	0.000  
	0.001  
	1.000  
	5.784  
	OK 
	OK

	-1 
	7  
	1.000  
	0.000 
	 0.004  
	1.000  
	7.280  
	OK 
	OK

	0  
	7  
	1.000  
	0.000  
	0.000  
	1.000  
	7.130  
	OK 
	OK

	1  
	8  
	1.000  
	0.000  
	0.005  
	1.000  
	9.538  
	OK 
	OK

	2  
	8  
	1.000  
	0.000  
	0.001  
	1.000  
	8.811  
	OK 
	OK

	3  
	9  
	1.000  
	0.000  
	0.019  
	1.000  
	11.721 
	OK 
	OK

	4  
	9  
	1.000  
	0.000  
	0.001  
	1.000  
	9.714  
	OK 
	OK

	5  
	10 
	1.000  
	0.000  
	0.010  
	1.000  
	13.620 
	OK 
	OK

	6  
	11 
	1.000  
	0.001  
	1.000  
	1.000  
	4.599  
	OK 
	OK

	7  
	11 
	1.000  
	0.000  
	0.012  
	1.000  
	16.569 
	OK 
	OK

	8  
	12 
	1.000  
	0.002  
	1.000  
	1.000  
	0.028  
	OK 
	OK

	9  
	12 
	1.000  
	0.001  
	0.030  
	1.000  
	19.016 
	OK 
	OK

	10 
	13 
	1.000  
	0.009  
	1.000  
	1.000  
	0.015  
	OK
	OK

	11 
	13 
	1.000  
	0.003  
	0.083  
	1.000  
	20.813 
	OK 
	OK

	12 
	14 
	1.000  
	0.016  
	1.000  
	1.000  
	4.497  
	OK 
	OK

	13 
	14 
	1.000  
	0.003  
	0.690  
	1.000  
	8.008  
	OK 
	OK

	14 
	14 
	1.000  
	0.004  
	0.055  
	1.000 
	 24.257 
	OK 
	OK


2.1.1.1.2 Proposal for CRS Rank 1: TM1 (FDD) 
It is proposed to set the requirements at CQI 7 and CQI 10 respectivelly. That means that the proposal for requirements for CRS Rank 1: TM1 (FDD)  is 
SNR1 = -1 (Based on CQI 7)
and

SNR3=5 (Based on CQI 10)
2.1.1.2 CRS Rank 1: TM1 (TDD) based on  9.2.1.2
2.1.1.2.1 Simulation results

In Table 2, the simulation results for 4Rx, TM1 TDD Rank1 are presented. Also here the requirements valid for the 2Rx requirements in 36.101, section 9.2.1.1 are given. The a-test means that alpha, the reported CQI value,shall be in the range of ±1 of the reported median more than 90% of the time, and the b-test means that If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
In these simulations for TDD the BLER does in some of the cases not fulfil  the b-test, that the 0.1 BLER performance is within estimated CQI +/- 1
Table 2: Simulation results for Rx  CRS Rank 1: TM1 (TDD) based on  9.2.1.2.

	SNR
	CW
	median 
	alpha  
	BLER
(CQI-1) 
	BLER
(CQI)
	BLER
(CQI+1) 
	TP 
	a-test 

	-5 
	5  
	1.000  
	0.000  
	0.016  
	1.000  
	1.665  
	OK 
	OK

	-4 
	6  
	0.999  
	0.000  
	1.000  
	1.000  
	0.227  
	OK 
	OK

	-3 
	7
	0.994  
	0.015  
	1.000  
	1.000  
	0.768  
	OK 
	OK

	-2 
	7  
	0.999  
	0.001  
	1.000  
	1.000  
	0.258  
	OK 
	OK

	-1 
	8  
	0.995  
	0.152  
	1.000  
	1.000  
	0.724  
	OK 
	FAIL

	0  
	8  
	1.000  
	0.000  
	1.000  
	1.000  
	0.323  
	OK
	OK

	1  
	9  
	0.998  
	0.453  
	1.000  
	1.000  
	0.651  
	OK 
	FAIL

	2  
	9  
	1.000  
	0.004  
	1.000  
	1.000  
	0.206  
	OK 
	OK

	3  
	9  
	1.000  
	0.000  
	0.234  
	1.000  
	4.646  
	OK 
	OK

	4  
	9  
	1.000  
	0.000  
	0.016  
	1.000  
	4.070  
	OK 
	OK

	5  
	10 
	1.000  
	0.008  
	0.263  
	1.000  
	5.776  
	OK 
	OK

	6  
	11 
	1.000  
	0.113  
	1.000  
	1.000  
	2.020  
	OK 
	FAIL

	7  
	11 
	1.000  
	0.024  
	0.182  
	1.000  
	7.778  
	OK 
	OK

	8  
	12 
	1.000  
	0.148  
	0.999  
	1.000  
	0.276  
	OK 
	FAIL

	9  
	12 
	1.000  
	0.000  
	0.016  
	1.000  
	11.330 
	OK 
	OK

	10 
	13 
	1.000  
	0.002  
	1.000  
	1.000  
	0.018  
	OK 
	OK

	11 
	13 
	1.000  
	0.002  
	0.050  
	1.000  
	12.893 
	OK 
	OK

	12 
	14 
	1.000  
	0.012  
	1.000  
	1.000  
	0.869  
	OK 
	OK

	13 
	14 
	1.000  
	0.004  
	0.187  
	1.000  
	12.263 
	OK 
	OK

	14 
	14 
	1.000  
	0.002  
	0.043  
	1.000  
	14.608 
	OK 
	OK


2.1.1.2.2 Proposal for CRS Rank 1: TM1 (TDD) 
It is proposed to set the requirements at CQI 7 and CQI 10 respectivelly. That means that the proposal for requirements for CRS Rank 1: TM1 (TDD)  is 
SNR1= -2
and

SNR2=5
2.1.1.3 CSI-RS Rank 2: TM9 (FDD) based on  9.2.3.1

2.1.1.3.1 Simulation results

In Table 3, the simulation results for 4Rx, TM9 FDD Rank2 are presented. Also here the requirements valid for the 2Rx requirements in 36.101, section 9.2.1.1 are given. The a-test means that alpha, the reported wideband CQI1 for Codeword#1, shall be within the set {median CQI1 -1, median CQI1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Here in this case the b-test also fails for low and high SNR but works fine for the “normal” SNR values.
Table 3: Simulation results for 4Rx CSI-RS Rank 2: TM9 (FDD) based on  9.2.3.1

	SNR
	CW
	median 
	alpha  
	BLER
(CQI-1) 
	BLER
(CQI)
	BLER
(CQI+1) 
	TP 
	a-test 
	b-test

	-6 
	CW0
	4  
	0.999  
	1.000  
	1.000  
	1.000  
	0.000  
	OK  
	FAIL 

	
	CW1
	4  
	1.000  
	1.000  
	1.000  
	1.000  
	0.000  
	OK 
	FAIL 

	-5
	CW0
	4      
	0.999  
	0.993  
	1.000  
	1.000  
	0.007  
	OK     
	FAIL 

	
	CW1
	4      
	1.000  
	0.994  
	1.000  
	1.000  
	0.007  
	OK     
	FAIL 

	-4

    
	CW0
	4      
	1.000  
	0.022  
	1.000  
	1.000  
	0.533  
	OK     
	OK   

	
	CW1
	4      
	0.998  
	0.020  
	1.000  
	1.000  
	0.533  
	OK     
	OK   

	-3

  
	CW0
	4      
	0.996  
	0.000  
	0.684  
	1.000  
	1.151  
	OK     
	OK   

	
	CW1
	4      
	0.996  
	0.000  
	0.698  
	1.000  
	1.151  
	OK 
	OK   

	-2


	CW0
	5  
	0.975  
	0.002  
	1.000  
	1.000  
	1.790  
	OK 
	OK   

	
	CW1
	5  
	0.969  
	0.002  
	1.000  
	1.000  
	1.790  
	OK 
	OK   

	-1

 

   
	CW0
	5  
	0.998  
	0.000  
	0.082  
	1.000  
	4.781  
	OK 
	OK   

	
	CW1
	5  
	0.996  
	0.000  
	0.085  
	1.000  
	4.781  
	OK 
	OK   

	0


	CW0
	6  
	0.983  
	0.001  
	0.999  
	1.000  
	2.235  
	OK 
	OK

	
	CW1
	6  
	0.986  
	0.001  
	1.000  
	1.000  
	2.235  
	OK 
	OK

	1 


	CW0
	6  
	1.000  
	0.000  
	0.005  
	1.000  
	8.051  
	OK 
	OK

	
	CW1
	6  
	1.000  
	0.000  
	0.006  
	1.000  
	8.051  
	OK 
	OK

	2 


	CW0
	7  
	1.000  
	0.001  
	0.998  
	1.000  
	2.512  
	OK 
	OK

	
	CW1
	7  
	1.000  
	0.000  
	0.999  
	1.000  
	2.512  
	OK 
	OK

	3  


	CW0
	7  
	1.000  
	0.000  
	0.003  
	1.000  
	10.271 
	OK 
	OK

	
	CW1
	7  
	1.000  
	0.000  
	0.003  
	1.000  
	10.271 
	OK 
	OK

	4 


	CW0
	8  
	1.000  
	0.000  
	0.949  
	1.000  
	2.087  
	OK 
	OK

	
	CW1
	8  
	1.000  
	0.000  
	0.949  
	1.000  
	2.087  
	OK 
	OK

	5  


	CW0
	8  
	1.000  
	0.000  
	0.004  
	1.000  
	12.867 
	OK 
	OK

	
	CW1
	8  
	1.000  
	0.000  
	0.004  
	1.000  
	12.867 
	OK 
	OK

	6  


	CW0
	9  
	1.000  
	0.000  
	0.905  
	1.000  
	2.302  
	OK 
	OK

	
	CW1
	9  
	1.000  
	0.000  
	0.917  
	1.000  
	2.302  
	OK 
	OK

	7  


	CW0
	9  
	1.000  
	0.000  
	0.005  
	1.000  
	19.071 
	OK
	OK

	
	CW1
	9  
	1.000  
	0.000  
	0.004  
	1.000  
	19.071 
	OK 
	OK

	8  


	CW0
	10 
	1.000  
	0.001  
	0.729  
	1.000  
	7.306  
	OK 
	OK

	
	CW1
	10 
	1.000  
	0.002  
	0.742  
	1.000  
	7.306  
	OK 
	OK

	9  


	CW0
	10 
	1.000  
	0.000  
	0.004  
	1.000 
	17.687 
	OK 
	OK

	
	CW1
	10 
	1.000  
	0.000  
	0.004  
	1.000  
	17.687 
	OK 
	OK

	10 


	CW0
	11 
	1.000  
	0.001  
	0.654  
	1.000  
	9.255  
	OK 
	OK

	
	CW1
	11 
	1.000  
	0.001  
	0.669  
	1.000  
	9.255  
	OK 
	OK

	11 

  
	CW0
	12 
	1.000  
	0.005  
	1.000  
	1.000  
	8.100  
	OK 
	OK

	
	CW1
	12 
	1.000  
	0.005  
	1.000  
	1.000  
	8.100  
	OK 
	OK

	12 


	CW0
	12 
	1.000  
	0.001  
	0.829  
	1.000  
	5.618  
	OK 
	OK

	
	CW1
	12 
	1.000  
	0.001  
	0.821  
	1.000  
	5.618  
	OK 
	OK

	13 


	CW0
	12 
	1.000 
	 0.000  
	0.009  
	1.000  
	18.790 
	OK 
	OK

	
	CW1
	12 
	1.000  
	0.000  
	0.010  
	1.000  
	18.790 
	OK 
	OK

	14 


	CW0
	13 
	1.000  
	0.001  
	0.895  
	0.895  
	4.326  
	OK 
	OK

	
	CW1
	13 
	1.000  
	0.003  
	0.878  
	0.878  
	4.326  
	OK 
	OK

	15


	CW0
	13
	 1.000  
	0.001  
	0.030  
	0.030  
	35.549 
	OK 
	FAIL

	
	CW1
	13 
	1.000  
	0.000  
	0.035  
	0.035  
	35.549 
	OK 
	FAIL

	16 


	CW0
	14 
	1.000  
	0.008  
	0.008  
	0.008  
	0.277  
	OK 
	FAIL

	
	CW1
	14 
	1.000  
	0.009  
	0.009  
	0.009  
	0.277  
	OK 
	FAIL


2.1.1.3.2 Proposals for CSI-RS Rank 2: TM9 (FDD) 
It is proposed to set the requirements at CQI 7 and CQI 10 respectivelly. That means that the proposal for requirements for CRS Rank 2: TM9 (FDD)  is 
SNR1= 2
and

SNR2=8
2.1.1.4 CSI-RS Rank 2: TM9 (TDD) based on 9.2.3.2
2.1.1.4.1 Simulation results

In Table 4, the simulation results for 4Rx, TM9 TDD Rank2 are presented. Also here the requirements valid for the 2Rx requirements in 36.101, section 9.2.1.1 are given. The a-test means that alpha, the reported CQI value,shall be in the range of ±1 of the reported median more than 90% of the time, and the b-test means that If the PDSCH BLER using the transport format indicated by median CQI is less than or equal to 0.1, the BLER using the transport format indicated by the (median CQI + 1) shall be greater than 0.1. If the PDSCH BLER using the transport format indicated by the median CQI is greater than 0.1, the BLER using transport format indicated by (median CQI – 1) shall be less than or equal to 0.1.
Table 4: Simulation results for CSI-RS Rank 2: TM9 (TDD) based on  9.2.3.2
	SNR
	CW
	Median
	alpha
	BLER
(CQI-1)
	BLER
(CQI)
	BLER
(CQI+1)
	TP
	a-test
	b-test

	-6
	CW0
	4
	0.993
	1.000
	1.000
	1.000
	0.000
	OK
	FAIL

	
	CW1
	4
	0.993
	1.000
	1.000
	1.000
	0.000
	OK
	FAIL

	-5
	CW0
	4
	0.990
	0.803
	1.000
	1.000
	0.002
	OK
	FAIL

	
	CW1
	4
	0.993
	0.750
	1.000
	1.000
	0.002
	OK
	FAIL

	-4


	CW0
	4
	0.993  
	0.008  
	1.000  
	1.000  
	0.025  
	OK  
	OK   

	
	CW1
	4  
	0.987  
	0.007  
	1.000  
	1.000  
	0.025  
	OK  
	OK   

	-3


	CW0
	4 
	0.993  
	0.000  
	0.053  
	1.000  
	0.764  
	OK  
	OK   

	
	CW1
	4
	0.970  
	0.000  
	0.058  
	1.000  
	0.764  
	OK  
	OK   

	-2


	CW0
	5 
	0.943  
	0.003  
	0.998  
	1.000  
	0.307  
	OK  
	OK   

	
	CW1
	5
	0.967  
	0.000  
	0.997  
	1.000  
	0.307  
	OK  
	OK   

	-1


	CW0
	5
	0.980  
	0.000  
	0.002  
	1.000  
	1.302  
	OK  
	OK

	
	CW1
	5 
	0.993  
	0.000  
	0.003  
	1.000  
	1.302  
	OK  
	OK   

	0


	CW0
	6
	0.963  
	0.000  
	0.652  
	1.000  
	1.046  
	OK  
	OK

	
	CW1
	6
	0.983  
	0.000  
	0.620  
	1.000  
	1.046  
	OK  
	OK

	1


	CW0
	6
	0.997  
	0.000  
	0.000  
	1.000 
	2.167  
	OK  
	OK

	
	CW1
	6
	0.997  
	0.000  
	0.000  
	1.000  
	2.167  
	OK  
	OK

	2


	CW0
	7
	1.000  
	0.000  
	0.622  
	1.000  
	1.395  
	OK  
	OK

	
	CW1
	7
	0.997  
	0.000  
	0.602  
	1.000  
	1.395  
	OK  
	OK

	3


	CW0
	7
	1.000  
	0.000  
	0.002  
	1.000  
	2.630  
	OK  
	OK

	
	CW1
	7
	1.000  
	0.000  
	0.002  
	1.000  
	2.630  
	OK  
	OK

	4


	CW0
	8
	1.000  
	0.000  
	0.097  
	1.000  
	5.892  
	OK  
	OK

	
	CW1
	8
	1.000  
	0.000  
	0.085  
	1.000  
	5.892  
	OK  
	OK

	5


	CW0
	8
	1.000 
	0.000  
	0.002  
	1.000  
	2.551  
	OK  
	OK

	
	CW1
	8
	1.000  
	0.000  
	0.000  
	1.000  
	2.551  
	OK  
	OK

	6


	CW0
	9
	1.000  
	0.000  
	0.057  
	1.000  
	8.379  
	OK  
	OK

	
	CW1
	9
	1.000  
	0.000  
	0.050  
	1.000  
	8.379  
	OK  
	OK

	7


	CW0
	9
	1.000  
	0.000  
	0.000  
	1.000  
	5.509  
	OK  
	OK

	
	CW1
	9
	1.000  
	0.000  
	0.003  
	1.000  
	5.509  
	OK  
	OK

	8


	CW0
	10
	1.000  
	0.002  
	0.028  
	1.000  
	9.875  
	OK  
	OK

	
	CW1
	10
	1.000  
	0.000  
	0.027  
	1.000  
	9.875  
	OK  
	OK

	9


	CW0
	10
	1.000  
	0.000  
	0.002  
	1.000  
	3.852  
	OK  
	OK

	
	CW1
	10
	1.000  
	0.000  
	0.002  
	1.000  
	3.852  
	OK  
	OK

	10


	CW0
	11
	1.000  
	0.002  
	0.017  
	1.000  
	11.206 
	OK  
	OK

	
	CW1
	11
	1.000  
	0.002  
	0.025  
	1.000  
	11.206 
	OK  
	OK

	11


	CW0
	12
	1.000  
	0.002  
	1.000  
	1.000  
	0.613  
	OK  
	OK

	
	CW1
	12
	1.000  
	0.000  
	1.000  
	1.000  
	0.613  
	OK  
	OK

	12


	CW0
	12
	1.000  
	0.002  
	0.067  
	1.000  
	13.324 
	OK  
	OK

	
	CW1
	12
	1.000  
	0.000  
	0.068  
	1.000  
	13.324 
	OK  
	OK

	13


	CW0
	13
	1.000  
	0.000  
	1.000  
	1.000  
	1.397  
	OK  
	OK

	
	CW1
	13
	1.000  
	0.003  
	1.000  
	1.000  
	1.397  
	OK  
	OK

	14


	CW0
	13
	1.000  
	0.002  
	0.143  
	0.143  
	13.907 
	OK  
	OK

	
	CW1
	13
	1.000  
	0.000  
	0.162  
	0.162  
	13.907 
	OK  
	OK

	15


	CW0
	13
	1.000  
	0.000  
	0.008  
	0.008  
	7.198  
	OK  
	FAIL

	
	CW1
	13
	1.000  
	0.002  
	0.007  
	0.007  
	7.198  
	OK  
	FAIL

	16


	CW0
	14
	1.000  
	0.003  
	0.003  
	0.003  
	6.018  
	OK  
	FAIL

	
	CW1
	14
	1.000  
	0.003  
	0.003  
	0.003  
	6.018  
	OK  
	FAIL


2.1.1.4.2 Proposals for CSI-RS Rank 2: TM9 (TDD) 
It is proposed to set the requirements at CQI 7 and CQI 10 respectivelly. That means that the proposal for requirements for CRS Rank 1: TM9 (TDD)  is 
SNR1= 2
and

SNR3= 8
2.1.1.5 CRS Rank 4: TM4 (FDD) based on 9.2.2.1
2.1.1.5.1 Simulation results

The a-test means that alpha, the reported wideband CQI1 for Codeword#1, shall be within the set {median CQI1 -1, median CQI1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Table 5: Simulation results for CRS Rank 4: TM4 (FDD) based on 9.2.2.1
	SNR
	CW
	Median CQI
	alpha
	BLER
(CQI-1)
	BLER
(CQI)
	BLER
(CQI+1)
	TP
	a-test
	b-test

	2
	CW0
	
	
	0.000
	0.001
	1.000  
	13.964 
	OK
	OK

	
	CW1
	5
	1.000
	0.000
	0.000
	1.000  
	
	OK
	OK

	3
	CW0
	
	
	0.000 
	0.009
	1.000  
	18.235 
	OK
	OK

	
	CW1
	6
	1.000
	0.000
	0.008
	1.000  
	
	OK
	OK

	4

	CW0
	
	
	0.000
	0.001
	1.000  
	19.487 
	OK  
	OK   

	
	CW1
	6
	1.000
	0.000
	0.002
	1.000  
	
	OK  
	OK   

	5
	CW0
	
	
	0.000
	0.004
	1.000   
	23.485 
	OK  
	OK   

	
	CW1
	7
	1.000
	0.000
	0.004
	1.000   
	
	OK  
	OK   

	6

	CW0
	 
	
	0.000
	0.000
	1.000   
	25.279 
	OK  
	OK   

	
	CW1
	7
	1.000
	0.000
	0.001
	1.000   
	
	OK  
	OK   

	7

	CW0
	
	
	0.000
	0.004
	1.000   
	31.667 
	OK  
	OK

	
	CW1
	8 
	1.000
	0.000
	0.004
	1.000   
	
	OK  
	OK   

	8

	CW0
	
	
	0.000
	0.000
	1.000   
	31.710 
	OK  
	OK

	
	CW1
	8
	1.000
	0.000
	0.000
	1.000   
	
	OK  
	OK

	9

	CW0
	
	
	0.000
	0.012
	1.000   
	40.620 
	OK  
	OK

	
	CW1
	9
	1.000
	0.000
	0.011 
	1.000   
	
	OK  
	OK

	10

	CW0
	
	
	0.000
	0.002
	1.000   
	40.649 
	OK  
	OK

	
	CW1
	9
	1.000
	0.000
	0.003
	1.000   
	
	OK  
	OK

	11

	CW0
	
	
	0.001
	0.005
	1.000   
	48.646 
	OK  
	OK

	
	CW1
	10
	1.000
	0.000
	0.005
	1.000   
	
	OK  
	OK

	12

	CW0
	
	
	0.000
	0.001
	1.000   
	48.805 
	OK  
	OK

	
	CW1
	10
	1.000
	0.000
	0.001
	1.000   
	
	OK  
	OK

	13

	CW0
	
	
	0.001
	0.014
	1.000   
	58.198 
	OK  
	OK

	
	CW1
	11
	1.000
	0.000
	0.012
	1.000   
	
	OK  
	OK

	14

	CW0
	
	
	0.000
	0.004
	1.000   
	55.056 
	OK  
	OK

	
	CW1
	11
	1.000
	0.000
	0.002
	1.000   
	
	OK  
	OK

	15

	CW0
	
	
	0.001
	0.027
	1.000   
	68.936 
	OK  
	OK

	
	CW1
	12
	1.000
	0.001
	0.028
	1.000   
	
	OK  
	OK

	16

	CW0
	
	
	0.001
	0.008
	1.000   
	68.191 
	OK  
	OK

	
	CW1
	12
	1.000
	0.001
	0.007
	1.000   
	
	OK  
	OK

	17

	CW0
	
	
	0.003
	0.109  
	1.000   
	78.195 
	OK  
	OK

	
	CW1
	13
	1.000
	0.003
	0.113  
	1.000   
	
	OK  
	OK

	18

	CW0
	
	
	0.001
	0.021
	1.000   
	80.481 
	OK  
	OK

	
	CW1
	13
	1.000
	0.002
	0.025
	1.000   
	
	OK  
	OK

	19

	CW0
	
	
	0.007
	0.757
	1.000   
	79.011 
	OK  
	OK

	
	CW1
	14
	1.000
	0.007
	0.758
	1.000   
	
	OK  
	OK

	20

	CW0
	
	
	0.003
	0.077
	1.000   
	87.850 
	OK  
	OK

	
	CW1
	14
	1.000
	0.003
	0.075
	1.000   
	
	OK  
	OK

	21

	CW0
	
	
	0.001
	0.022
	1.000   
	90.418 
	OK  
	OK

	
	CW1
	14
	1.000
	0.001
	0.023
	1.000   
	
	OK  
	OK

	22

	CW0
	
	
	0.000
	0.009 
	0.449
	90.949 
	OK  
	OK

	
	CW1
	14
	1.000
	0.000
	0.006
	0.447
	
	OK  
	OK

	23

	CW0
	
	
	0.005
	0.068
	NA
	93.858 
	OK  
	NA

	
	CW1
	15
	1.000
	0.004
	0.068
	NA
	
	OK  
	NA

	24

	CW0
	
	
	0.003
	0.020
	NA
	98.438 
	OK  
	NA

	
	CW1
	15
	1.000
	0.002
	0.020
	NA
	
	OK  
	NA


2.1.1.5.2 Proposals for CRS Rank 4: TM4 (FDD)

It is proposed to set the requirements at CQI 7 and CQI 10 respectivelly. That means that the proposal for requirements for CRS Rank 4: TM4 (FDD)  is 
SNR1=5
and

SNR3=11
2.1.1.6 CRS Rank 4: TM4 (TDD) based on 9.2.2.2

2.1.1.6.1 Simulation results

The a-test means that alpha, the reported wideband CQI1 for Codeword#1, shall be within the set {median CQI1 -1, median CQI1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. The b-test means that for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Table 6: Simulation results for CRS Rank 4: TM4 (FDD) based on 9.2.2.2

	SNR
	Code-word
	Median CQI
	alpha
	BLER
(CQI-1)
	BLER
(CQI)
	BLER
(CQI+1)
	TP
	a-test
	b-test

	2
	CW0
	
	
	0.000
	1.000
	1.000
	6.851 
	OK
	OK

	
	CW1
	5
	1.000
	0.000
	1.000
	1.000
	
	OK
	OK

	3
	CW0
	
	
	0.000 
	0.012
	1.000
	11.794 
	OK
	OK

	
	CW1
	6
	1.000
	0.000
	0.009
	1.000
	
	OK
	OK

	4

	CW0
	
	
	0.000
	0.001
	1.000
	9.358  
	OK  
	OK   

	
	CW1
	6
	1.000
	0.000
	0.001
	1.000
	
	OK  
	OK   

	5
	CW0
	
	
	0.000
	0.007
	1.000
	15.056 
	OK  
	OK   

	
	CW1
	7
	1.000
	0.000
	0.006
	1.000
	
	OK  
	OK   

	6

	CW0
	 
	
	0.000
	1.000
	1.000
	11.497 
	OK  
	OK   

	
	CW1
	7
	1.000
	0.000
	1.000
	1.000
	
	OK  
	OK   

	7

	CW0
	
	
	0.000
	0.013
	1.000
	19.414 

  
	OK  
	OK

	
	CW1
	8 
	1.000
	0.000
	0.010
	1.000
	
	OK  
	OK   

	8

	CW0
	
	
	0.001
	1.000
	1.000
	12.170
	OK  
	OK

	
	CW1
	8
	1.000
	0.001
	1.000
	1.000
	
	OK  
	OK

	9

	CW0
	
	
	0.000
	0.016
	1.000
	17.490
	OK  
	OK

	
	CW1
	9
	1.000
	0.000
	0.012 
	1.000
	
	OK  
	OK

	10

	CW0
	
	
	0.000
	0.005
	0.997
	24.990
	OK  
	OK

	
	CW1
	9
	1.000
	0.000
	0.000
	0.998
	
	OK  
	OK

	11

	CW0
	
	
	0.001
	0.009
	1.000
	28.269
	OK  
	OK

	
	CW1
	10
	1.000
	0.001
	0.010
	1.000
	
	OK  
	OK

	12

	CW0
	
	
	0.000
	0.002
	0.999
	28.061
	OK  
	OK

	
	CW1
	10
	1.000
	0.000
	0.002
	1.000
	
	OK  
	OK

	13

	CW0
	
	
	0.001
	0.018
	1.000
	34.507
	OK  
	OK

	
	CW1
	11
	1.000
	0.001
	0.019
	1.000
	
	OK  
	OK

	14

	CW0
	
	
	0.000
	0.004
	0.999
	32.270
	OK  
	OK

	
	CW1
	11
	1.000
	0.000
	0.007
	1.000
	
	OK  
	OK

	15

	CW0
	
	
	0.002
	0.040
	1.000
	39.467
	OK  
	OK

	
	CW1
	12
	1.000
	0.004
	0.047
	1.000
	
	OK  
	OK

	16

	CW0
	
	
	0.002
	0.005
	1.000
	26.347
	OK  
	OK

	
	CW1
	12
	1.000
	0.002
	0.011
	1.000
	
	OK  
	OK

	17

	CW0
	
	
	0.004
	0.102  
	1.000
	45.371
	OK  
	OK

	
	CW1
	13
	1.000
	0.004
	0.098  
	1.000
	
	OK  
	OK

	18

	CW0
	
	
	0.003
	0.023
	1.000
	47.419
	OK  
	OK

	
	CW1
	13
	1.000
	0.002
	0.018
	1.000
	
	OK  
	OK

	19

	CW0
	
	
	0.009
	0.445
	1.000
	47.094
	OK  
	OK

	
	CW1
	14
	1.000
	0.008
	0.437
	1.000
	
	OK  
	OK

	20

	CW0
	
	
	0.004
	0.074
	1.000
	50.831
	OK  
	OK

	
	CW1
	14
	1.000
	0.004
	0.070
	1.000
	
	OK  
	OK

	21

	CW0
	
	
	0.004
	0.026
	0.967
	51.972
	OK  
	OK

	
	CW1
	14
	1.000
	0.003
	0.026
	0.962
	
	OK  
	OK

	22

	CW0
	
	
	0.03
	0.366
	NA
	47.501 
	OK  
	NA

	
	CW1
	15
	1.000
	0.028
	0.368
	NA
	
	OK  
	NA

	23

	CW0
	
	
	0.019
	0.140
	NA
	50.896
	OK  
	NA

	
	CW1
	15
	1.000
	0.019
	0.136
	NA
	
	OK  
	NA

	24

	CW0
	
	
	0.003
	0.116
	NA
	52.713 
	OK  
	NA

	
	CW1
	15
	1.000
	0.009
	0.115
	NA
	
	OK  
	NA


2.1.1.6.2 Proposals for CRS Rank 4: TM4 (TDD)

It is proposed to set the requirements at CQI 7 and CQI 10 respectivelly. That means that the proposal for requirements for CRS Rank 4: TM4 (TDD)  is 
SNR1=5dB

and

SNR3=11dB
2.1.1.7 CSI-RS Rank 3 (FDD) based on 9.2.3.1
2.1.1.7.1 Simulation results

Rank 3

In Table 7  the simulation results for 4Rx, TM9 FDD Rank3 are presented. Also here  requirements valid for the 2Rx requirements in 36.101, section 9.2.1.1 are given. The a-test means that alpha, the reported wideband CQI1 for Codeword#1, shall be within the set {median CQI1 -1, median CQI1, median CQI1 +1} for more than 90% of the time, where the resulting wideband values CQI1 shall be used to determine the median CQI values for codeword #1. For both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 – 1 and median CQI1 – 1 shall be less than or equal to 0.1. Furthermore, for both codewords #0 and #1, the PDSCH BLER using the transport format indicated by the respective median CQI0 + 1 and median CQI1 + 1 shall be greater than or equal to 0.1.
Table 7: Simulation results for 4Rx CSI-RS Rank 3: TM9 (FDD) based on  9.2.3.1
	SNR
	Code-word
	Median CQI
	alpha
	BLER
(CQI-1)
	BLER
(CQI)
	BLER
(CQI+1)
	TP
	a-test
	b-test

	0
	CW0
	5  
	0.998  
	0.000  
	0.997  
	1.000  
	2.463  
	OK 
	OK   

	
	CW1
	5  
	1.000  
	0.000  
	1.000  
	1.000  
	2.463  
	OK 
	OK   

	1  
	CW0
	5  
	1.000  
	0.000  
	0.003  
	1.000  
	8.907  
	OK 
	OK   

	
	CW1
	5  
	1.000  
	0.000  
	0.004  
	1.000  
	8.907  
	OK 
	OK   

	2
	CW0
	6  
	1.000  
	0.000  
	0.703  
	1.000  
	3.808  
	OK 
	OK   

	
	CW1
	6  
	1.000  
	0.000  
	0.906  
	1.000  
	3.808  
	OK 
	OK   

	3
	CW0
	6  
	1.000  
	0.000  
	0.003  
	1.000  
	12.512 
	OK 
	OK   

	
	CW1
	6  
	1.000  
	0.000  
	0.003  
	1.000  
	12.512 
	OK 
	OK   

	4 
	CW0
	7  
	1.000  
	0.000  
	0.830  
	1.000  
	4.774  
	OK 
	OK   

	
	CW1
	7  
	1.000  
	0.000  
	0.871  
	1.000  
	4.774  
	OK 
	OK   

	5
	CW0
	7  
	1.000  
	0.000  
	0.005  
	1.000  
	15.098 
	OK 
	OK   

	
	CW1
	7  
	1.000  
	0.000  
	0.004  
	1.000  
	15.098 
	OK 
	OK   

	6


	CW0
	8  
	1.000  
	0.001  
	0.380  
	1.000  
	13.737 
	OK 
	OK   

	
	CW1
	8  
	1.000  
	0.001  
	0.328  
	1.000  
	13.737 
	OK 
	OK   

	7

	CW0
	8  
	1.000  
	0.000  
	0.002  
	1.000  
	18.380 
	OK 
	OK   

	
	CW1
	8  
	1.000  
	0.000  
	0.002  
	1.000  
	18.380 
	OK 
	OK   

	8

	CW0
	9  
	1.000 
	0.000  
	0.261  
	1.000  
	17.839 
	OK 
	OK   

	
	CW1
	9  
	1.000  
	0.000  
	0.349  
	1.000  
	17.839 
	OK 
	OK   

	9

	CW0
	9  
	1.000  
	0.000  
	0.003  
	1.000  
	25.481 
	OK 
	OK   

	
	CW1
	9  
	1.000  
	0.000  
	0.008  
	1.000  
	25.481 
	OK 
	OK   

	10

	CW0
	10 
	1.000  
	0.000  
	0.281  
	1.000  
	22.125 
	OK 
	OK   

	
	CW1
	10 
	1.000  
	0.001  
	0.233  
	1.000  
	22.125 
	OK 
	OK   

	11

	CW0
	10 
	1.000  
	0.000  
	0.003  
	1.000  
	21.779 
	OK 
	OK   

	
	CW1
	10 
	1.000  
	0.000  
	0.006
	1.000  
	21.779 
	OK 
	OK   

	12

	CW0
	11 
	1.000  
	0.001  
	0.195  
	1.000  
	26.634 
	OK 
	OK   

	
	CW1
	11 
	1.000  
	0.001  
	0.309  
	1.000  
	26.634 
	OK 
	OK   

	13

	CW0
	12 
	1.000  
	0.003  
	1.000  
	1.000  
	4.285  
	OK 
	OK   

	
	CW1
	12 
	1.000  
	0.009  
	1.000  
	1.000  
	4.285  
	OK 
	OK   

	14


	CW0
	12 
	1.000  
	0.000  
	0.345  
	1.000  
	22.818 
	OK 
	OK   

	
	CW1
	12 
	1.000  
	0.002  
	0.526  
	1.000  
	22.818 
	OK 
	OK   

	15


	CW0
	12 
	1.000  
	0.000  
	0.008  
	1.000  
	20.853 
	OK 
	OK   

	
	CW1
	13 
	1.000  
	0.017  
	1.000  
	1.000  
	20.853 
	OK 
	OK   

	16


	CW0
	13 
	1.000  
	0.001  
	0.732  
	0.732  
	7.422  
	OK 
	OK   

	
	CW1
	13 
	1.000  
	0.004  
	0.907  
	0.907  
	7.422  
	OK 
	OK   

	17


	CW0
	13 
	1.000  
	0.001  
	0.026  
	0.026  
	47.304 
	OK 
	FAIL 

	
	CW1
	13 
	1.000  
	0.002  
	0.044  
	0.044  
	47.304 
	OK 
	FAIL 

	18


	CW0
	14 
	1.000  
	0.007  
	0.007  
	0.007  
	0.175  
	OK 
	FAIL 

	
	CW1
	14 
	1.000  
	0.012  
	0.012  
	0.012  
	0.175  
	OK 
	FAIL 

	19


	CW0
	14 
	1.000  
	0.002  
	0.002  
	0.002  
	47.497 
	OK 
	FAIL 

	
	CW1
	14 
	1.000  
	0.004  
	0.004  
	0.004  
	47.497 
	OK 
	FAIL 

	20


	CW0
	14 
	1.000  
	0.001  
	0.001  
	0.001  
	54.016 
	OK 
	FAIL 

	
	CW1
	14 
	1.000  
	0.001  
	0.001  
	0.001  
	54.016 
	OK 
	FAIL 

	21

	CW0
	15 
	1.000  
	0.000  
	0.000  
	0.000  
	9.878  
	OK 
	NA 

	
	CW1
	15 
	1.000  
	0.000  
	0.000  
	0.000  
	9.878  
	OK 
	NA


 

2.1.1.7.2 Proposals for CSI-RS Rank 3 (FDD)
It is proposed to set the requirements at CQI 7 and CQI 10 respectivelly. That means that the proposal for requirements for CSI-RS Rank 3 (FDD)  is 
SNR1=4

and

SNR3=10

2.1.1.8 CSI-RS Rank 3 (TDD) based on 9.2.3.2
2.1.1.8.1 Simulation results

	SNR
	Code-word
	Median

CQI
	alpha  
	BLER-1 
	BLER_0 
	BLER+1 
	TP 
	a-test 
	b-test

	-6
	CW0
	4  
	0.992  
	0.083  
	1.000  
	1.000  
	0.000  
	OK  
	OK

	
	CW1
	4  
	0.992  
	0.068  
	1.000  
	1.000  
	0.000  
	OK  
	OK

	-5
	CW0
	4  
	1.000  
	0.780  
	1.000  
	1.000  
	0.010  
	OK  
	FAIL 

	
	CW1
	4  
	0.999  
	0.777  
	1.000  
	1.000  
	0.010  
	OK  
	FAIL 

	-4


	CW0
	4  
	0.999  
	0.003  
	1.000  
	1.000  
	0.082  
	OK  
	OK

	
	CW1
	4  
	0.999  
	0.003  
	1.000  
	1.000  
	0.082  
	OK  
	OK

	-3


	CW0
	4  
	0.997  
	0.000  
	0.046  
	1.000  
	1.114  
	OK  
	OK

	
	CW1
	4  
	0.995  
	0.000  
	0.054  
	1.000  
	1.114  
	OK  
	OK

	-2


	CW0
	5  
	0.948  
	0.001  
	0.999  
	1.000  
	0.471  
	OK  
	OK

	
	CW1
	5  
	0.952  
	0.000  
	0.997  
	1.000  
	0.471  
	OK  
	OK

	-1


	CW0
	5  
	0.989  
	0.000  
	0.001  
	1.000  
	2.311  
	OK  
	OK

	
	CW1
	5  
	0.991  
	0.000  
	0.002  
	1.000  
	2.311  
	OK  
	OK

	0


	CW0
	6  
	0.970  
	0.000  
	0.626  
	1.000  
	1.587  
	OK  
	OK

	
	CW1
	6  
	0.965  
	0.000  
	0.620  
	1.000  
	1.587  
	OK  
	OK

	1


	CW0
	6  
	0.999  
	0.000  
	0.000  
	1.000  
	4.008  
	OK  
	OK

	
	CW1
	6  
	0.998  
	0.000  
	0.000  
	1.000  
	4.008  
	OK  
	OK

	2


	CW0
	7  
	0.999  
	0.000  
	0.618  
	1.000  
	2.256  
	OK  
	OK

	
	CW1
	7  
	0.997  
	0.000  
	0.626  
	1.000  
	2.256  
	OK  
	OK

	3


	CW0
	7  
	1.000  
	0.000  
	0.001  
	1.000  
	4.957  
	OK  
	OK

	
	CW1
	7  
	1.000  
	0.000  
	0.001  
	1.000  
	4.957  
	OK  
	OK

	4


	CW0
	8  
	1.000  
	0.000  
	0.093  
	1.000  
	6.400  
	OK  
	OK

	
	CW1
	8  
	1.000  
	0.000  
	0.098  
	1.000  
	6.400  
	OK  
	OK

	5


	CW0
	8  
	1.000  
	0.000  
	0.001  
	1.000  
	6.419  
	OK  
	OK

	
	CW1
	8  
	1.000  
	0.000  
	0.001  
	1.000  
	6.419  
	OK  
	OK

	6


	CW0
	9  
	 1.000  
	0.000  
	0.064  
	1.000  
	8.475  
	OK  
	OK

	
	CW1
	9  
	1.000  
	0.000  
	0.053  
	1.000  
	8.475  
	OK  
	OK

	7


	CW0
	9  
	1.000  
	0.000  
	0.001  
	1.000  
	9.599  
	OK  
	OK

	
	CW1
	9  
	1.000  
	0.000  
	0.001  
	1.000  
	9.599  
	OK  
	OK

	8


	CW0
	10 
	1.000  
	0.000  
	0.022  
	1.000  
	10.359 
	OK  
	OK

	
	CW1
	10 
	1.000  
	0.000  
	0.024  
	1.000  
	10.359 
	OK  
	OK

	9


	CW0
	10 
	1.000  
	0.000  
	0.000  
	1.000  
	7.856  
	OK  
	OK

	
	CW1
	10 
	1.000  
	0.000  
	0.000  
	1.000  
	7.856 
	 OK  
	OK

	10


	CW0
	11 
	1.000  
	0.000  
	0.009  
	1.000  
	13.153 
	OK  
	OK

	
	CW1
	11 
	1.000  
	0.001  
	0.014  
	1.000  
	13.153 
	OK  
	OK

	11


	CW0
	12 
	1.000  
	0.002  
	1.000  
	1.000  
	1.774  
	OK  
	OK

	
	CW1
	12 
	1.000  
	0.002  
	1.000  
	1.000  
	1.774  
	OK  
	OK

	12


	CW0
	12 
	1.000  
	0.001  
	0.039  
	1.000  
	14.715 
	OK  
	OK

	
	CW1
	12 
	1.000  
	0.000  
	0.040  
	1.000  
	14.715 
	OK  
	OK

	13


	CW0
	12 
	1.000  
	0.000  
	0.002  
	1.000  
	6.414  
	OK  
	OK

	
	CW1
	12 
	1.000  
	0.000 
	 0.002  
	1.000  
	6.414  
	OK  
	OK

	14


	CW0
	13 
	1.000  
	0.001  
	0.080  
	0.080  
	15.732 
	OK  
	FAIL

	
	CW1
	13 
	1.000  
	0.001  
	0.095  
	0.095  
	15.732 
	OK  
	FAIL

	15


	CW0
	13
	1.000  
	0.000  
	0.011  
	0.011  
	17.756 
	OK  
	FAIL

	
	CW1
	13 
	1.000  
	0.000  
	0.007  
	0.007  
	17.756 
	OK  
	FAIL

	16
	CW0
	14 
	1.000  
	0.003  
	0.003  
	0.003  
	9.704  
	OK  
	FAIL

	
	CW1
	14 
	1.000  
	0.001  
	0.001  
	0.001  
	9.704  
	OK  
	FAIL


2.1.1.8.2 Proposals for CSI-RS Rank 3 (TDD)
It is proposed to set the requirements at CQI 7 and CQI 10 respectivelly. That means that the proposal for requirements for CSI-RS Rank 3 (TDD)  is 
SNR1=2
and

SNR2=8
2.1.2 Fading 
The purpose of this test is according to 36.101 to verify that the reporting of the channel quality is based on the receiver of the enhanced Type A. Performance requirements are specified in terms of the relative increase of the throughput obtained when the transport format is that indicated by the reported CQI subject to an interference model (TPUT NC) compared to the case with a white Gaussian noise model (TPUT SC), and a requirement on the minimum BLER of the transmitted transport formats indicated by the reported CQI subject to an interference model. The minimum BLER is 2% in these testcases. 
The value of the gamma for this test is to be decided based on the simulation results. The result of the g-test in the tables are based on the requirements for 2Rx. 
2.1.2.1 Fading CRS (FDD), requirements for enhanced receiver Type A based on 9.3.5.1.1
For this case tha gamma value for 2Rx is equal to 1.8 at SINR=-2.
2.1.2.1.1 Simulation Results

	SINR
	TPUT SC
	TPUT NC
	gamma 
	BLER NC
	 g-test 
	bler-test

	-6
	1.263
	5.606
	4.437
	0.525
	OK
	OK

	-5
	1.831
	6.569
	3.589
	0.507
	OK
	OK

	-4
	2.040
	6.884
	3.374
	0.526
	OK
	OK

	-3
	2.658
	7.671
	2.886
	0.589
	OK
	OK

	-2
	2.724
	8.025
	2.946
	0.644
	OK
	OK

	-1
	3.568
	8.539
	2.393
	0.709
	OK
	OK

	0  
	3.514  
	8.507  
	2.421  
	0.589  
	OK 
	OK

	1  
	4.392  
	9.845  
	2.242  
	0.644  
	OK 
	OK

	2  
	4.065  
	9.245  
	2.274  
	0.709  
	OK 
	OK

	3  
	4.676  
	10.330 
	2.209  
	0.746  
	OK 
	OK

	4  
	4.338  
	10.643 
	2.453 
	0.709  
	OK 
	OK

	5  
	4.910  
	10.707 
	2.181  
	0.628  
	OK 
	OK

	6  
	4.552  
	12.977 
	2.851  
	0.602  
	OK 
	OK

	7  
	4.733  
	15.478 
	3.270  
	0.475  
	OK 
	OK

	8  
	4.421  
	16.079 
	3.637  
	0.275  
	OK 
	OK

	9  
	4.897  
	19.160 
	3.913  
	0.554  
	OK 
	OK

	10 
	5.206  
	22.425 
	4.307  
	0.575  
	OK 
	OK

	11 
	6.641  
	25.386 
	3.823  
	0.575  
	OK 
	OK

	12 
	6.963  
	26.769 
	3.845  
	0.533  
	OK 
	OK

	13 
	9.600  
	28.505 
	2.969  
	0.458  
	OK 
	OK

	14 
	10.590 
	29.490 
	2.785  
	0.269  
	OK 
	OK

	15 
	11.148 
	29.975 
	2.689  
	0.137  
	OK 
	OK

	16 
	13.826 
	30.552 
	2.210  
	0.053  
	OK 
	OK

	17 
	15.638 
	30.676 
	1.962  
	0.019  
	OK 
	FAIL

	18 
	18.249 
	30.759 
	1.686  
	0.013  
	FAIL   
	FAIL

	19 
	22.351 
	30.894 
	1.382
	0.005  
	FAIL   
	FAIL


2.1.2.2 Fading CRS (TDD) based on 9.3.5.1.2
Also for this case tha gamma value for 2Rx is equal to 1.8 at SINR=-2.
2.1.2.2.1 Simulation results
	SINR   
	TPUT SC
	TPUT NC
	gamma
	BLER NC
	g -test  
	bler-test

	-6
	0.445
	1.779
	3.998
	0.588
	OK
	OK

	-5
	0.719
	1.767
	2.456
	0.588
	OK
	OK

	-4
	0.754
	1.605
	2.129
	0.601
	OK
	OK

	-3
	1.053
	1.862
	1.768
	0.656
	FAIL   
	OK

	-2
	1.049
	1.427
	1.360
	0.702
	FAIL   
	OK

	-1
	1.333
	1.218
	0.914
	0.736
	FAIL   
	OK

	0  
	1.297  
	1.091  
	0.842  
	0.656  
	FAIL   
	OK

	1  
	1.668  
	1.159  
	0.695  
	0.702  
	FAIL   
	OK

	2  
	1.473  
	1.938  
	1.316  
	0.736  
	FAIL   
	OK

	3  
	1.797  
	2.910  
	1.619  
	0.771  
	FAIL   
	OK

	4  
	1.670  
	3.112  
	1.863  
	0.739  
	OK 
	OK

	5  
	1.890  
	4.713  
	2.494  
	0.641  
	OK 
	OK

	6  
	1.802  
	6.170  
	3.424  
	0.547  
	OK 
	OK

	7  
	1.955  
	6.760  
	3.458  
	0.394  
	OK 
	OK

	8  
	1.922  
	8.148  
	4.240  
	0.155  
	OK 
	OK

	9  
	2.028  
	9.614  
	4.739  
	0.859  
	OK 
	OK

	10 
	2.090  
	10.667 
	5.103  
	0.815  
	OK 
	OK

	11 
	2.737  
	11.514 
	4.206  
	0.733  
	OK 
	OK

	12 
	3.143  
	12.470 
	3.968  
	0.521  
	OK 
	OK

	13 
	4.188  
	12.979 
	3.099  
	0.397  
	OK 
	OK

	14 
	4.401  
	13.243 
	3.009  
	0.226  
	OK 
	OK

	15 
	5.824  
	13.586 
	2.333  
	0.100  
	OK 
	OK

	16 
	7.286  
	13.680 
	1.878  
	0.049  
	OK 
	OK

	17 
	8.241  
	13.733 
	1.666  
	0.019  
	FAIL   
	FAIL

	18 
	10.288 
	13.839 
	1.345  
	0.008  
	FAIL   
	FAIL

	19 
	11.697 
	13.828 
	1.182  
	0.006  
	FAIL   
	FAIL


2.1.2.3 Fading CSI-RS (FDD) based on 9.3.5.2.1
Also for this case tha gamma value for 2Rx is equal to 1.8 at SINR=-2.
2.1.2.3.1 Simulation Results

	SINR   
	TPUT SC
	TPUT NC
	gamma 
	BLER NC
	 g-test 
	bler-test

	-6
	0.399
	5.896
	14.787
	0.726
	OK 
	OK

	-5
	0.745
	6.385
	8.567
	0.646
	OK 
	OK

	-4
	1.069
	7.291
	6.821
	0.580
	OK 
	OK

	-3
	1.551
	8.040
	5.185
	0.488
	OK 
	OK

	-2
	1.847
	8.664
	4.690
	0.467
	OK 
	OK

	-1
	2.592
	9.330
	3.600
	0.526
	OK 
	OK

	0  
	2.910  
	10.685 
	3.672  
	0.488  
	OK 
	OK

	1  
	3.968  
	12.198 
	3.074  
	0.467  
	OK 
	OK

	2  
	4.559  
	12.850 
	2.818  
	0.526  
	OK 
	OK

	3  
	5.924  
	14.436 
	2.437  
	0.525  
	OK 
	OK

	4  
	6.224  
	15.122 
	2.430  
	0.466  
	OK 
	OK

	5
	  7.213  
	16.819 
	2.332  
	0.319  
	OK 
	OK

	6  
	6.945  
	18.264 
	2.630  
	0.275  
	OK 
	OK

	7  
	7.666  
	20.344 
	2.654  
	0.134  
	OK 
	OK

	8  
	8.016  
	22.530 
	2.811  
	0.026  
	OK 
	OK

	9  
	8.973  
	24.261 
	2.704  
	0.440  
	OK 
	OK

	10
	 10.627 
	25.336 
	2.384  
	0.401  
	OK 
	OK

	11 
	11.381 
	26.031 
	2.287  
	0.363  
	OK 
	OK

	12 
	13.053 
	26.219 
	2.009  
	0.279  
	OK 
	OK

	13 
	16.041 
	26.343 
	1.642  
	0.140  
	FAIL   
	OK

	14 
	16.680 
	26.378 
	1.581  
	0.041  
	FAIL   
	OK

	15 
	18.311 
	26.384 
	1.441  
	0.008  
	FAIL   
	FAIL

	16 
	20.146 
	26.372 
	1.309  
	0.002  
	FAIL   
	FAIL

	17 
	22.776 
	26.366 
	1.158  
	0.002  
	FAIL   
	FAIL

	18 
	25.008 
	26.419 
	1.056  
	0.001  
	FAIL   
	FAIL

	19 
	25.747 
	26.354 
	1.024  
	0.002  
	FAIL   
	FAIL


2.1.2.4 Fading CSI-RS (TDD) 9.3.5.2.2
Also for this case tha gamma value for 2Rx is equal to 1.8 at SINR=-2.
-6      0.203   2.746   13.500  0.705   OK      OK

-5      0.376   3.092   8.230   0.636   OK      OK

-4      0.533   3.347   6.275   0.575   OK      OK

-3      0.728   3.850   5.287   0.486   OK      OK

-2      0.852   4.255   4.993   0.495   OK      OK

-1      1.181   4.884   4.137   0.517   OK      OK

2.1.2.4.1 Simulation Results

	SINR   
	TPUT SC
	TPUT NC
	gamma  
	BLER NC
	g-test 
	bler-test

	-6
	0.203
	2.746
	13.500
	0.705
	OK 
	OK

	-5
	0.376
	3.092
	8.230
	0.636
	OK 
	OK

	-4
	0.533
	3.347
	6.275
	0.575
	OK 
	OK

	-3
	0.728
	3.850
	5.287
	0.486
	OK 
	OK

	-2
	0.852
	4.255
	4.993
	0.495
	OK 
	OK

	-1
	1.181
	4.884
	4.137
	0.517
	OK 
	OK

	0  
	1.276  
	5.721  
	4.485  
	0.486  
	OK 
	OK

	1  
	1.784  
	6.380  
	3.576  
	0.495  
	OK 
	OK

	2  
	2.035  
	6.613  
	3.249  
	0.517  
	OK 
	OK

	3  
	2.636  
	6.581  
	2.497  
	0.518  
	OK 
	OK

	4  
	2.692  
	6.910  
	2.566  
	0.481  
	OK 
	OK

	5  
	3.048  
	7.589  
	2.490  
	0.385  
	OK 
	OK

	6  
	3.123  
	8.393  
	2.688  
	0.255  
	OK 
	OK

	7  
	3.503  
	9.462  
	2.701  
	0.092  
	OK 
	OK

	8  
	3.481  
	10.414 
	2.992  
	0.017  
	OK 
	FAIL

	9  
	4.102  
	11.028 
	2.688  
	0.320  
	OK 
	OK

	10 
	4.506  
	11.429 
	2.537  
	0.301  
	OK 
	OK

	11 
	4.995  
	11.639 
	2.330  
	0.351  
	OK 
	OK

	12 
	5.780  
	11.758 
	2.034  
	0.267  
	OK 
	OK

	13 
	6.531 
	 11.782 
	1.804  
	0.114  
	OK 
	OK

	14 
	7.299  
	11.782 
	1.614  
	0.034  
	FAIL   
	OK

	15 
	8.521  
	11.794 
	1.384  
	0.007  
	FAIL   
	FAIL

	16 
	9.494  
	11.835 
	1.247  
	0.005  
	FAIL   
	FAIL

	17 
	10.709 
	11.823 
	1.104  
	0.000  
	FAIL   
	FAIL

	18 
	11.328 
	11.829 
	1.044  
	0.001  
	FAIL   
	FAIL

	19 
	11.638 
	11.823 
	1.016  
	0.001  
	FAIL   
	FAIL


3 Conclusions

Simulations have been run for the CQI requirements. The results shall be used for alignment and decision of new requirements. 
The proposals are as follows:

Proposal 1: Proposals for AWGN with CQI definition

	Testcase
	SNR1
	SNR3

	CRS Rank 1: TM1 (FDD) 
	-1
	5

	CRS Rank 1: TM1 (TDD) 
	-2
	5

	CSI-RS Rank 2: TM9 (FDD)
	2
	8

	CSI-RS Rank 2: TM9 (TDD)
	2
	8

	CRS Rank 4: TM4 (FDD)
	5
	11

	CRS Rank 4: TM4 (TDD)
	5
	11

	CSI-RS Rank 3: TM4 (FDD)
	4
	10

	CSI-RS Rank 3: TM4 (TDD)
	2
	8


Proposal 2: Proposals for CQI testing with Fading and receiver Type A

	Testcase
	SINR
	Simulated

	CRS Rank 1: TM1 (FDD)
	
	

	CRS Rank 1: TM1 (TDD)
	
	

	CSI-RS Rank 1: TM9 (FDD)
	
	

	CSI-RS Rank 1: TM9 (TDD)
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