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1  Introduction

The fading CQI test methodology for transmission mode 9 has been discussed and summarized in [1]. The agreed way forward is summarized in [2]:

· For frequency non-selective fading CQI test, companies are encouraged to propose SNR test levels and provide simulation results to RAN 4 #62 to finalize the test settings
· For frequency selective fading CQI test, it is agreed that 2x2 antenna setting will be used for both FDD and TDD test. Companies are encouraged to propose remaining test settings and provide results to RAN #62. 
In this contribution, we submit results related to fading CQI test.  
2 Simulation results for frequency non-selective CQI
This test defines the wideband CQI performance requirements with a fixed precoding matrix such that

a) a CQI index not in the set {median CQI -1, 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 [TBD]
The results are given for each requirement separately. 
2.1  Simulation results for frequency non-selective CQI FDD

The test is defined in Table 3 of [1]. The testing results are shown in Table I. 
Table.I  Results for frequency non-selective fading CQI test for FDD 
	Test cases
	SNR (dB)
	Median wideband CQI
	CQI not in set {median CQI-1, median CQI+1}
	Ratio of throughput using the reported CQI and the median CQI
	BLER using the reported CQI

	Test 1
	3
	9
	31.66% 
	1.0985
	0.2916

	
	4
	9
	32.79% 
	1.3387
	0.2447

	Test 2
	9
	12
	31.41% 
	1.1793 
	0.2769

	
	10
	12
	32.17%
	1.1562 
	0.2294


2.2 Simulation results for frequency non-selective CQI TDD

The test is defined in Table 4 of [1]. The testing results are shown in Table II. 
Table.II  Results for frequency non-selective fading CQI test for FDD 

	Test cases
	SNR (dB)
	Median wideband CQI
	CQI not in set {median CQI-1, median CQI+1}
	Ratio of throughput using the reported CQI and the median CQI
	BLER using the reported CQI

	Test 1
	0
	8
	41.68% 
	1.1603
	0.1800

	
	1
	9
	27.41% 
	1.1964
	0.1750

	Test 2
	6
	12
	31.79% 
	1.2520
	0.1950

	
	7
	12
	39.80% 
	1.1804
	0.2112


3 Simulation results for frequency selective fading CQI

For frequency selective fading test, it is agreed in [2] that 2x2 antenna configuration will be used in the FDD and TDD test. In order to test whether CSIRS is used in the feedback calculation, 1 CRS port and 2 CSI-RS ports are configured in this test. However the 6RB TBS selection defined [1] table A.2, A.2a and A.2b assumed that 4x2 and 8x2 configurations are used in FDD and TDD respectively. Therefore, new TBS selection needs to be defined for the test. We propose to add the following table for reference measurement channels used in frequency selective fading CQI tests. 

Table III: Reference measurement channel corresponding to each CQI index for 6 PRB allocation based on CSI-RS estimation (Non CSI-RS subframe, 1 CRS port)
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame (Non CSI-RS subframes)
	Actual Code rate

	
	
	
	
	(Non CSI-RS subframe)
	
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	152
	1368
	0.1111

	2
	QPSK
	0.1172
	0
	152
	1368
	0.1111

	3
	QPSK
	0.1885
	2
	256
	1368
	0.1871 

	4
	QPSK
	0.3008
	4
	408
	1368
	0.2982

	5
	QPSK
	0.4385
	6
	600
	1368
	0.4386 

	6
	QPSK
	0.5879
	8
	808
	1368
	0.5906 

	7
	16QAM
	0.3691
	11
	1032
	2736
	0.3772 

	8
	16QAM
	0.4785
	13
	1352
	2736
	0.4942 

	9
	16QAM
	0.6016
	15
	1736
	2736
	0.6345 

	10
	64QAM
	0.4551
	18
	1928
	4104
	0.4698 

	11
	64QAM
	0.5537
	20
	2344
	4104
	0.5712 

	12
	64QAM
	0.6504
	21
	2600
	4104
	0.6335 

	13
	64QAM
	0.7539
	23
	2984
	4104
	0.7271 

	14
	64QAM
	0.8525
	25
	3496
	4104
	0.8519 

	15
	64QAM
	0.9258
	27
	3752
	4104
	0.9142 

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


Table IV: Reference measurement channel corresponding to each CQI index for 6 PRB allocation based on CSI-RS estimation (2 CSI-RS ports, 1 CRS port)
	CQI index
	Modulation
	Target code rate
	Imcs
	Information Bit Payload
	Binary Channel Bits Per Sub-Frame (Non CSI-RS subframes)
	Actual Code rate

	
	
	
	
	(Non CSI-RS subframe)
	
	

	0
	out of range
	out of range
	DTX
	-
	-
	-

	1
	QPSK
	0.0762
	0
	152
	1344
	0.1131

	2
	QPSK
	0.1172
	0
	152
	1344
	0.1131

	3
	QPSK
	0.1885
	2
	256
	1344
	0.1905 

	4
	QPSK
	0.3008
	4
	408
	1344
	0.3036

	5
	QPSK
	0.4385
	6
	600
	1344
	0.4464 

	6
	QPSK
	0.5879
	8
	808
	1344
	0.6012 

	7
	16QAM
	0.3691
	11
	1032
	2688
	0.3839 

	8
	16QAM
	0.4785
	13
	1352
	2688
	0.5030 

	9
	16QAM
	0.6016
	14
	1544
	2688
	0.5744 

	10
	64QAM
	0.4551
	17
	1800
	4032
	0.4464 

	11
	64QAM
	0.5537
	19
	2152
	4032
	0.5337 

	12
	64QAM
	0.6504
	21
	2600
	4032
	0.6448 

	13
	64QAM
	0.7539
	23
	2984
	4032
	0.7401 

	14
	64QAM
	0.8525
	25
	3496
	4032
	0.8671 

	15
	64QAM
	0.9258
	27
	3752
	4032
	0.9306 

	Note1: Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


This test defines the subband CQI performance requirements with a fixed precoding matrix such that

a)
a sub-band differential CQI offset level of 0 shall be reported at least TBD% of the time but less than TBD% 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 [TBD].

The test is defined in Table 5 of [2]. Testing results for FDD are shown in Table V. Testing results for TDD are very similar to FDD results. 
Table V Results for frequency selective CQI test for FDD

	Test cases
	SNR (dB)
	Median wideband CQI
	Ratio of reported subband CQI with offset 0 
	Ratio of throughput using the subband with the highest CQI and a random subband
	BLER of the best subband using the reported CQI

	Test 1
	9
	10
	16.04%
	2.08
	0.1475 

	
	10
	10
	13.53% 
	2.1345
	0.1363

	Test 2
	14
	12
	9.52% 
	1.5666
	0.2500

	
	15
	13
	8.15%
	1.6101
	0.2550


4 Conclusion

In this contribution, we submit simulation results for fading CQI test for FDD and TDD. We propose: 
Proposal 1: For testing SNR point, 

· For frequency non-selective fading CQI test

· FDD: SNR = 3, 4dB for test 1, SNR = 9, 10dB for test 2

· TDD: SNR = 0, 1dB for test 1, SNR = 6, 7dB for test 2

· For frequency selective fading CQI test: Same SNR test point as in Rel-8/9  
Proposal 2: the same reporting accuracy requirement as in Rel-8/9 for the eDL-MIMO frequency selective and frequency non-selective fading CQI test. 
Proposal 3: Replace Table A.2, A.2a and A.2b of [1] with the Table III and Table IV. 
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