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In RAN4#66bis meeting, one WF paper on FeICIC CSI tests is agreed in [2].  In RAN4#67, the WF is refined in [1]. For fading CQI test, the group agrees to investigate:
· Propagation conditions and channel matrix
· Option 1: Follow Rel-8 two-tap channel model, but the parameters are FFS (suggested below), and use 2x2 antenna configuration.
· Serving cell: Td=0.45us, a=1, fd=+5Hz
· Aggressor 1: Td=0.7us, a=0.8, fd=-5Hz
· Aggressor 2: Td=0.8us, a=0.7, fd=+3Hz
· Option 2: use two-tap channel model for serving cell, EVA5 for the aggressor cells
· Other options are not precluded.
· Antenna configuration
· Option 1: 1×2;
· Option 2: 2×2;
In this paper, we provide link level simulation results for these options. Based on the link level simulation, we provide our view on the fading CSI test for FeICIC. 
Preliminary link level simulation for fading CQI test
In the link level simulation, simulation parameters are shown in Table 1. In the simulation, 2x2 antenna configuration is used, since it is widely used in current products. For propagation conditions and channel matrix, both option 1 and option 2 are simulated. 
 For fading CQI test of Rel-8/Rel-9/Rel-10, the following criterion is used:
· Criterion 1: a sub-band differential CQI offset level of 0 shall be reported at least  % of the time but less than % for each sub-band;
· Criterion 2: 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 ≥ ;
· Criterion 3: 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 0.05. 
In Table 2 and Table 3, link level simulation results are shown for option 1 and option 2. In Table 2 and Table 3, the second column is corresponding to criterion 2, and the third column is corresponding to criterion 3, and the last 8 columns are corresponding to criterion 1. Based on Table 2 and Table 3, we have the following observations:
· Observation 1: Both options can meet criterion 1 and criterion 2. 
· Observation 2: For low SNR region, criterion 3 can be met by option 1 and option 2, but for high SNR region, criterion 3 cannot be met. 

Table 1: Parameters for fading CQI test setup 
	Parameter
	Unit
	Value

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	2 (port 0 and 1)

	Propagation channel for serving cell
	
	

Clause B.2.4 with s, a = 1, Hz

	Propagation channel for aggressor cells
	
	Option 1: 
Aggressor 1: Td=0.7us, a=0.8, fd=-5Hz
Aggressor 2: Td=0.8us, a=0.7, fd=+3Hz
Option 2:
EVA5 for both aggressors

	Antenna configuration
	
	2 x 2 (low)

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Sub-band size
	RB
	6 (full size)

	Max number of HARQ transmissions
	
	1

	D1/Noc
	
	12 dB

	D2/Noc
	
	10 dB

	CRS configuration
	
	The CRS of the first domain aggressor cells is colliding with the serving cell, and 
the CRS of the second aggressor cells is non-colliding with the serving cell



[bookmark: _Ref364024666]Table 2: Fading CQI test based on two-tap channel (option 1)
[image: ]

[bookmark: _Ref364024671]Table 3: Fading CQI test based on two-tap channel (option 2)
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For observation 2, the element filled by light red shows that the BLER is smaller than 5% in high SNR region. In other words, the reported CQI is conservative.  The conservation is explained in one companion paper [3]. For simplification, there always exists residual noise after CRS-IM in CRS REs, but in data REs in ABS protected subframes, it is clean. Hence, there is mismatch between the interference estimation in CRS REs and data REs. The mismatch becomes severe for high MCS which is corresponding to high SNR. Hence, we propose:
· Proposal 1: High SNR check point is not introduced for fading CQI test
Based on option 1 and option 2, the observations are very similar. But for option 1, the channel is deterministic channel. It is easy for UE cheating. Moreover, EVA5 is closer to practical channel but without too much impact on the UE fading CQI performance. Hence, EVA5 is more reasonable taken as the interference channel. 
· Proposal 2: EVA5 with 2x2 low channel  is preferred for  aggressor cells in fading CQI test 
Conclusion
In this paper, link level simulation results are provided for fading CQI test. We have the following observations:
· Observation 1: Both options can meet criterion 1 and criterion 2. 
· Observation 2: For low SNR region, criterion 3 can be met by option 1 and option 2, but for high SNR region, criterion 3 cannot be met. 
We have the following proposals: 
· Proposal 1: High SNR check point is not introduced for fading CQI test
· Proposal 2: EVA5 with 2x2 low channel  is preferred for  aggressor cells in fading CQI test 
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BLER_best

(req: BLER>5%) SB#0 SB#1 SB#2 SB#3 SB#4 SB#5 SB#6 SB#7

0 out of syn 1 1 1 1 1 1 1 1 1

1 1.88 0.1858 0.2681 0.2767 0.2555 0.2705 0.2474 0.2712 0.2412 0.2711

2 1.99 0.155 0.241 0.235 0.2254 0.2246 0.2124 0.2204 0.1993 0.2261

3 1.88 0.166 0.2013 0.1786 0.1841 0.1933 0.1949 0.1919 0.1715 0.1807

4 1.92 0.194 0.161 0.1713 0.1611 0.157 0.1545 0.1688 0.1545 0.1427

5 2.05 0.205 0.1369 0.1099 0.109 0.1101 0.1161 0.1161 0.0969 0.1021

6 2.28 0.1744 0.1389 0.1057 0.1214 0.111 0.1293 0.1156 0.1024 0.1062

7 1.91 0.1358 0.1541 0.1345 0.1439 0.1694 0.1482 0.1559 0.1321 0.14

8 1.92 0.1022 0.1424 0.1427 0.1384 0.1296 0.1274 0.1328 0.131 0.1045

9 1.94 0.0906 0.1536 0.1353 0.1331 0.1299 0.149 0.1401 0.1335 0.1333

10 1.88 0.0948 0.1449 0.1355 0.151 0.1541 0.1289 0.1415 0.1031 0.1246

11 1.79 0.07 0.131 0.1395 0.1334 0.1146 0.1249 0.1295 0.1313 0.1059

12 1.97 0.0708 0.0862 0.1124 0.1071 0.0959 0.115 0.0867 0.0843 0.0882

13 1.98 0.0554 0.081 0.0921 0.0901 0.0955 0.08 0.0806 0.0587 0.0565

14 1.95 0.0624 0.0881 0.1084 0.0963 0.0916 0.1054 0.0845 0.0922 0.0799

15 1.74 0.0802 0.099 0.1115 0.1136 0.133 0.1089 0.0909 0.0724 0.0961

16 1.58 0.0456 0.1242 0.112 0.1298 0.1089 0.0915 0.1094 0.0835 0.0815

17 1.40 0.0428 0.1176 0.1022 0.1249 0.1065 0.0989 0.1059 0.1034 0.0838

18 1.40 0.0518 0.0757 0.111 0.1217 0.0988 0.1298 0.0717 0.102 0.0834

19 1.40 0.025 0.0664 0.1042 0.1026 0.0978 0.1166 0.063 0.0984 0.0769

20 1.23 0.0976 0.0558 0.1029 0.0973 0.1003 0.0974 0.0715 0.076 0.0848

SNR (dB)

percentage of differential CQI offset level of 0 for each subband (req: 2%~55%)

Gama
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BLER_best

(req: BLER>5%) SB#0 SB#1 SB#2 SB#3 SB#4 SB#5 SB#6 SB#7

0 2.33 0.1406 0.2858 0.2901 0.2766 0.2843 0.2759 0.2812 0.2711 0.2744

1 2.07 0.1432 0.2406 0.2206 0.2256 0.2191 0.2274 0.2213 0.2216 0.2245

2 1.88 0.1652 0.196 0.1884 0.1893 0.1866 0.1816 0.1991 0.178 0.1958

3 1.91 0.1972 0.1502 0.1699 0.1566 0.1598 0.1649 0.1623 0.1573 0.1593

4 1.96 0.2136 0.1251 0.1185 0.1301 0.1126 0.1274 0.1222 0.1085 0.1239

5 2.19 0.185 0.1285 0.1181 0.1329 0.1057 0.1273 0.1075 0.1047 0.1085

6 1.91 0.153 0.1452 0.1417 0.1519 0.1519 0.1373 0.1562 0.1334 0.1446

7 1.95 0.1262 0.1301 0.1476 0.1374 0.137 0.1527 0.1333 0.1324 0.1269

8 1.92 0.1024 0.1529 0.131 0.149 0.1269 0.1454 0.1445 0.1296 0.1441

9 1.90 0.1008 0.1211 0.1395 0.1403 0.1485 0.1346 0.136 0.1176 0.1222

10 1.87 0.0724 0.122 0.1504 0.1274 0.1284 0.1403 0.1207 0.1251 0.1168

11 1.90 0.083 0.1008 0.1091 0.1288 0.0953 0.1246 0.0968 0.0916 0.1074

12 1.97 0.056 0.0799 0.0974 0.0969 0.0985 0.095 0.0801 0.0621 0.0704

13 1.94 0.0604 0.0859 0.097 0.1105 0.0916 0.101 0.0814 0.0725 0.0855

14 1.78 0.0644 0.0931 0.104 0.1206 0.1144 0.1067 0.095 0.0681 0.0904

15 1.68 0.0418 0.0996 0.1082 0.1126 0.1085 0.1075 0.0916 0.0836 0.0848

16 1.48 0.0278 0.0954 0.1219 0.1099 0.1061 0.1119 0.0791 0.0961 0.0871

17 1.37 0.0276 0.0875 0.113 0.1131 0.1017 0.1125 0.0685 0.0927 0.081

18 1.36 0.016 0.0813 0.1031 0.1191 0.0975 0.1196 0.0734 0.0825 0.0811

19 1.36 0.01 0.08 0.1029 0.1138 0.0986 0.119 0.0762 0.0777 0.0777

20 1.35 0.0132 0.0841 0.1039 0.1155 0.0983 0.1185 0.0762 0.0781 0.0808

SNR (dB)

Percentage of differential CQI offset level of 0 for each subband (req: 2%~55%)

Gama
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