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1	Introduction
In the last meeting the assumptions for CQI tests under static channel conditions were agreed [1]. However, there were no agreements for the CQI test under fading conditions. In particular frequency selective) and frequency non selective test should be addressed.
This contribution provides a way forward for the CQI fading test.

1	Discussion
For frequency non selective fading condition the feedback mode is PUCCH 1-1, the propagation channel is EPA5.



For frequency selective condition the feedback mode is PUSCH 3-1 and the channel is defined in Clause B.2.4 with s, a = 1, Hz.


	,



in continuous time representation, with  the delay, a a constant andthe Doppler frequency. [The same h(t,τ) is used to describe the fading channel between every pair of Tx and Rx.]

Previously RAN 4 made the assumption that perfect transmitter ports calibration is possible, nevertheless a certain phase misalignment should be considered between the rx ports.
Document [2] provides a possible model for the tx and rx ports, which is based on time misalignment between the antenna ports (in tx or rx).
If tx port calibration is not guaranteed the signal received from the Ntx antenna ports will correspond to a different fading profile w.r.t the one defined in the test due to the phase misalignment or the delay associated to each transmit antenna. The channel will become more frequency selective.
Hence, we think that tx port calibration is beneficial for the CQI tests under fading conditions. Phase misalignment can be allowed between the rx ports according to document [2]. For simplicity we think that independently from the MIMO configuration the same tx port calibration could be applicable to all CQI tests.

In this meeting RAN 4 has to decide whether to define the CQI fading tests considering 8x2 and 4x2 MIMO configuration or to revert to the fallback alternative, which was defined as such:
· Use follow PMI for frequency non selective fading
· Use 2x2 for frequency selective fading.
Increasing the number of antennas is not considered as necessary for the sake of CQI testing and it simply increase the complexity of the test. Hence it is still considered to be beneficial to use 2x2 MIMO configurations for both the frequency case scenarios. 
Note that follow PMI is not considered to be a viable solution as it precludes the possibility to isolate the effect of the CQI from the follow PMI benefits. Hence follow PMI type of requirements should be avoided.

In case this approach is not acceptable the alternative preference would be to consider 4x2 and 8x2 MIMO configurations.

Hence the proposals are as follows:
Proposal 1. Consider 2x2 test cases for the CQI fading tests.
Proposal 2. Consider tx ports calibration for all the CQI tests. 

As a matter of example, in the following we provide our results of CQI under fading conditions for perfect calibration of tx and the model proposed in [2] for the rx ports misalignment for 4x2 and 8x2. As it can be seen, the changes due to rx ports misalignment can be considered as negligible.

Table 1. frequency non selective test, 4x2
	SNR
	RX imp
	CQI
	BLER
	alpha
	gamma

	[dB]
	off=0, on=1
	median
	 
	 
	 

	-8
	0
	3
	0.169
	0.438
	1.401

	-8
	1
	3
	0.168
	0.437
	1.423

	-6
	0
	4
	0.17
	0.43
	1.255

	-6
	1
	4
	0.17
	0.424
	1.241

	-4
	0
	5
	0.185
	0.444
	1.163

	-4
	1
	5
	0.189
	0.445
	1.166

	-2
	0
	6
	0.231
	0.427
	1.185

	-2
	1
	6
	0.235
	0.431
	1.186

	0
	0
	8
	0.245
	0.368
	1.259

	0
	1
	8
	0.243
	0.366
	1.266

	2
	0
	9
	0.25
	0.346
	1.285

	2
	1
	9
	0.249
	0.352
	1.294

	4
	0
	10
	0.264
	0.366
	1.276

	4
	1
	10
	0.269
	0.366
	1.273

	6
	0
	11
	0.285
	0.359
	1.232

	6
	1
	11
	0.266
	0.359
	1.269

	8
	0
	12
	0.299
	0.338
	1.283

	8
	1
	12
	0.284
	0.335
	1.312

	10
	0
	13
	0.33
	0.295
	1.347

	10
	1
	12
	0.318
	0.328
	0.980



Table 2. frequency non selective test, 8x2
	SNR
	RX imp
	CQI
	BLER
	alpha
	gamma

	[dB]
	off=0, on=1
	median
	 
	 
	 

	-8
	0
	4
	0.103
	0.283
	1.400

	-8
	1
	4
	0.102
	0.282
	1.408

	-6
	0
	5
	0.105
	0.307
	1.412

	-6
	1
	5
	0.108
	0.308
	1.416

	-4
	0
	6
	0.127
	0.33
	1.455

	-4
	1
	6
	0.123
	0.316
	1.467

	-2
	0
	7
	0.147
	0.332
	1.446

	-2
	1
	7
	0.147
	0.33
	1.446

	0
	0
	8
	0.151
	0.298
	1.379

	0
	1
	8
	0.153
	0.295
	1.380

	2
	0
	9
	0.152
	0.279
	1.375

	2
	1
	9
	0.165
	0.287
	1.356

	4
	0
	10
	0.171
	0.295
	1.341

	4
	1
	10
	0.191
	0.293
	1.310

	6
	0
	11
	0.17
	0.289
	1.341

	6
	1
	11
	0.188
	0.293
	1.306

	8
	0
	12
	0.181
	0.251
	1.346

	8
	1
	12
	0.207
	0.254
	1.308

	10
	0
	13
	0.188
	0.186
	1.366

	10
	1
	13
	0.213
	0.189
	1.319



Table 3. frequency selective test, 4x2
	SNR
	RX imp
	CQI
	BLER
	percentage of subband offset level 0 for each subband 
	Gamma

	[dB]
	off=0, on=1
	median
	 
	1
	2
	3
	4
	5
	6
	7
	8
	 

	-8
	0
	3
	0.22
	0.281
	0.33
	0.336
	0.349
	0.34
	0.351
	0.337
	0.322
	2.1049

	-8
	1
	3
	0.201
	0.294
	0.332
	0.354
	0.372
	0.355
	0.346
	0.356
	0.34
	2.1538

	-6
	0
	4
	0.277
	0.205
	0.243
	0.258
	0.284
	0.262
	0.266
	0.256
	0.242
	1.8419

	-6
	1
	4
	0.266
	0.202
	0.236
	0.257
	0.272
	0.262
	0.249
	0.27
	0.227
	1.8675

	-4
	0
	5
	0.265
	0.168
	0.182
	0.191
	0.203
	0.186
	0.2
	0.214
	0.186
	1.8179

	-4
	1
	5
	0.258
	0.158
	0.181
	0.196
	0.201
	0.185
	0.204
	0.203
	0.169
	1.8369

	-2
	0
	6
	0.312
	0.106
	0.111
	0.126
	0.123
	0.106
	0.124
	0.111
	0.13
	1.8670

	-2
	1
	6
	0.309
	0.105
	0.136
	0.118
	0.132
	0.123
	0.117
	0.12
	0.133
	1.8747

	0
	0
	7
	0.312
	0.134
	0.161
	0.147
	0.174
	0.146
	0.175
	0.147
	0.164
	1.5783

	0
	1
	7
	0.296
	0.133
	0.167
	0.153
	0.171
	0.154
	0.171
	0.149
	0.166
	1.6183

	2
	0
	8
	0.292
	0.121
	0.15
	0.157
	0.16
	0.142
	0.159
	0.156
	0.146
	1.5353

	2
	1
	8
	0.282
	0.126
	0.149
	0.159
	0.162
	0.139
	0.156
	0.149
	0.134
	1.5595

	4
	0
	9
	0.317
	0.084
	0.095
	0.088
	0.102
	0.069
	0.101
	0.081
	0.11
	1.5595

	4
	1
	9
	0.32
	0.085
	0.093
	0.084
	0.097
	0.071
	0.101
	0.07
	0.103
	1.5584

	6
	0
	10
	0.344
	0.106
	0.141
	0.144
	0.144
	0.131
	0.154
	0.137
	0.127
	1.4576

	6
	1
	10
	0.338
	0.108
	0.145
	0.14
	0.145
	0.134
	0.148
	0.138
	0.113
	1.4667

	8
	0
	11
	0.363
	0.085
	0.106
	0.11
	0.11
	0.102
	0.109
	0.103
	0.102
	1.4341

	8
	1
	11
	0.361
	0.084
	0.108
	0.11
	0.107
	0.106
	0.11
	0.106
	0.102
	1.4347

	10
	0
	12
	0.401
	0.077
	0.088
	0.101
	0.097
	0.096
	0.099
	0.099
	0.097
	1.3675

	10
	1
	12
	0.407
	0.08
	0.09
	0.1
	0.095
	0.096
	0.103
	0.094
	0.09
	1.3546




Table 4. frequency selective test, 8x2
	SNR
	RX imp
	CQI
	BLER
	percentage of subband offset level 0 for each subband 
	gamma

	[dB]
	off=0, on=1
	median
	 
	1
	2
	3
	4
	5
	6
	7
	8
	 

	-8
	0
	4
	0.134
	0.186
	0.242
	0.238
	0.267
	0.248
	0.236
	0.237
	0.227
	1.9592

	-8
	1
	4
	0.136
	0.193
	0.232
	0.255
	0.274
	0.245
	0.257
	0.255
	0.23
	1.9592

	-6
	0
	5
	0.175
	0.137
	0.163
	0.15
	0.185
	0.165
	0.18
	0.182
	0.173
	1.9506

	-6
	1
	5
	0.16
	0.135
	0.157
	0.162
	0.176
	0.147
	0.163
	0.173
	0.172
	2.0038

	-4
	0
	7
	0.24
	0.137
	0.157
	0.175
	0.168
	0.165
	0.152
	0.18
	0.163
	1.7430

	-4
	1
	7
	0.249
	0.128
	0.163
	0.184
	0.168
	0.163
	0.159
	0.165
	0.17
	1.7234

	-2
	0
	8
	0.24
	0.124
	0.152
	0.155
	0.153
	0.142
	0.149
	0.168
	0.149
	1.6893

	-2
	1
	8
	0.246
	0.119
	0.145
	0.153
	0.155
	0.145
	0.153
	0.162
	0.148
	1.6804

	0
	0
	8
	0.231
	0.103
	0.119
	0.097
	0.114
	0.088
	0.114
	0.1
	0.111
	1.6153

	0
	1
	8
	0.239
	0.092
	0.114
	0.1
	0.112
	0.088
	0.108
	0.102
	0.121
	1.5962

	2
	0
	10
	0.32
	0.115
	0.128
	0.134
	0.131
	0.123
	0.132
	0.125
	0.125
	1.5673

	2
	1
	10
	0.32
	0.104
	0.126
	0.127
	0.126
	0.128
	0.129
	0.127
	0.123
	1.5633

	4
	0
	10
	0.265
	0.11
	0.127
	0.113
	0.123
	0.105
	0.125
	0.103
	0.137
	1.5301

	4
	1
	10
	0.269
	0.102
	0.126
	0.107
	0.124
	0.104
	0.129
	0.109
	0.123
	1.5284

	6
	0
	11
	0.265
	0.121
	0.121
	0.101
	0.135
	0.09
	0.152
	0.111
	0.117
	1.5298

	6
	1
	11
	0.265
	0.121
	0.129
	0.098
	0.143
	0.1
	0.153
	0.114
	0.111
	1.5336

	8
	0
	12
	0.314
	0.07
	0.097
	0.095
	0.104
	0.099
	0.1
	0.102
	0.098
	1.5204

	8
	1
	12
	0.318
	0.075
	0.101
	0.096
	0.1
	0.103
	0.102
	0.104
	0.091
	1.5107

	10
	0
	13
	0.309
	0.077
	0.112
	0.073
	0.114
	0.071
	0.11
	0.063
	0.121
	1.4648

	10
	1
	13
	0.328
	0.079
	0.103
	0.072
	0.114
	0.071
	0.114
	0.077
	0.12
	1.4307



3	Conclusions
This contribution discusses the CQI under fading. The proposals are as follows:
Proposal 1. Consider 2x2 test cases for the CQI fading tests.
Proposal 2. Consider tx ports calibration for all the CQI tests. 
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