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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 static CQI test, the group agrees to investigate:
· Test 1: verify BLER in ABS with lower operating Es/Noc1 (the value is FFS) under D1/Noc1 = 12dB, and D2/Noc1 = 10dB;
· Test 2: 
· Verify BLER in ABS with higher Es/Noc1 (the value is FFS) under D1/Noc1 = 12dB, and D2/Noc2 = 10dB
· FFS: whether to verify BLER in non-ABS with higher Es/Noc1 (the value is FFS) under D1/Noc1 = 12dB, and D2/Noc1 = 10dB
In this paper, we provide link level simulation results for ABS subframe and non-ABS subframe. Based on the link level simulation, we provide our view on the static CSI test for FeICIC. 
Preliminary link level simulation for static CQI test
In the link level simulation, most of the link level simulation parameters defined for eICIC are used. The details are referred to Table 9.2.1.3-1 of 36.101, except two aggressor cells are explicitly modeled. In the simulation, the interference for one cell is D1/Noc1 =12 dB, and the interference for other cell is D2/Noc1=10 dB. The first interference is with colliding CRS and the other interference is with non-colliding CRS. 
The reported CQI and its corresponding performance are shown in Table 1 and Table 2. In the second column, #N (#M = x%) stands for the median CQI is N and the feedback probability for the CQI with value M is x-percent. In the third column, #K=Y stands for the BLER is Y when the MCS is decided based on CQI with value K. 
Discussion on CQI report in ABS protected subframes
In Table 1, reported CQI and its corresponding performance in ABS protected subframes is shown. 
[bookmark: _Ref364005212]Table 1: Reported CQI and its corresponding performance in ABS protected subframes
	SNR (dB)
	Median CQI index (Percentage)
	MCS (BLER)

	0
	#5 (#3=0.35%, #4=19.2%, #5=80.4%)
	#5=0.0020015, #6=0.16988

	1
	#5 (#4=0.7%, #5=74.2%, #6=25%)
	#6=0.0045034, #7=0.996

	2
	#6 (#5=6.3%, #6=93.6%)
	#7=0.029522, #8=1

	3
	#6 (#5=0.15%, #6=60%, #7=39.75%)
	#7=0.0015011, #8=0.88792

	4
	#7 (#6=3.05%, #7=96.7%, #8=0.15%)
	#8=0.0027521, #9=1

	5
	#8 (#6=0.2%, #7=13.45%, #8=86.25%)
	#9=0.089567, #10=1

	6
	#8 (#7=0.4%, #8=99.05%, #9=0.45%)
	#9=0.0020015, #10=1

	7
	#9 (#8=5.8%, #9=94.05%)
	#9=0.00075056, #10=0.63473

	8
	#9 (#8=0.3%, #9=99.6%)
	#10=0.0037528, #11=1

	9
	#9 (#9=68.3%, #10=31.6%)
	#10=0.0012509, #11=0.2627

	10
	#10 (#9=0.2%, #10=99.7%)
	#11=0.0020015, #12=1

	11
	#11 (#10=34.35%, #11=65.5%)
	#12=0.010758, #13=1

	12
	#11 (#11=99.85%)
	#12=0.0037528, #13=1

	13
	#12 (#11=3.4%, #12=96.45%)
	#12=0.0012509, #13=0.35877

	14
	#12 (#12=99.85%)
	#13=0.012009, #14=1

	15
	#12 (#12=66.8%, #13=33.05%)
	#13=0.004003, #14=0.10358

	16
	#13 (#13=99.85%)
	#15=0.0691

	17
	#13 (#13=99.85%)
	#15 (#15=0.019765)

	18
	#14 (#12=8.1%, #13=37.35%, #14=54.45%)
	#14 (#13=0.15, #14=0.16, #15=0.22)

	19
	#14 (#14=99.85%)
	#15 (#15=0.00600450337753)

	20
	#14 (#14=99.85%)
	#15 (#15=0.0032524393295)



From Table 1, we can see that the above CQI feedback is conservative in most cases. For example, when SNR=1 dB, the median CQI is 5. But when MCS corresponding to CQI=6 is used, the BLER is still far smaller than 10%. The same observation can be applied in most of other cases, since there is mismatch between the estimated interference in CRS RE and experienced interference on data RE.  We have the first observation:
Observation 1: For practical receiver, CRS-IM receiver will provide pessimistic CQI report in ABS subframe
Consider a simple illustration of a UE seeing one dominant aggressor having colliding-CRS. On CRS REs, the received signal at the UE may be modelled as:
	
where  and  are the serving cell and the aggressor channels, respectively, and   and   are the transmitted CRS symbols, and  is the additive noise capturing all the other cell interference.
On data REs on ABS subframes, the received signal at the UE may be modeled as:

where  is the transmitted data symbols. For simplicity of illustration, we have ignored traffic-to-pilot ratio and precoding. On data REs on the ABS subframes, the interference estimation at the UE for ABS subframes should be 

where  represents the covariance of. 
If ideal CRS-IM is employed, the interference estimation at the UE for ABS subframes on CRS REs should be

Hence, for ideal CRS-IM, the interference estimation at CRS REs is matched with that of the data REs.

However, in practical receiver, there is always estimate error for the channel estimation. Assuming the estimated channel is  which can be described as 

where  is the estimated error. Hence, for practical receiver, the interference estimation at CRS REs should be

Therefore, for practical receiver, 

Consequently, the feedback CQI is conservative for practical receiver. 
Further, the residual noise  is strongly related to the serving cell signal and aggressor cell signal strength.  In some case, the residual noise becomes larger which enlarge the mismatch of estimated interference and experienced interference. It leads to large mismatch between the estimated CQI and the usable MCS. This phenomenon can be observed for high SNRs in Table 1. For example, when SNR=17 dB, the feedback CQI =13. In this case, even we use MCS indicated by CQI=15, the BLER is still smaller than 10%. Based on the above analysis, we have the second observations:
 Observation 2: For high SNR, the CQI mismatch becomes larger
Based on observation 1, we suggest using the following metric for ABS BLER test:
Proposal 1: for ABS subframe, use median CQI+2 and median CQI-1
Based on observation 2, we suggest not checking high SNR for BLER test in ABS subframes. 
Proposal 2: High SNR check point is not introduced for BLER test in ABS subframes. 

Discussion on CQI report for non-ABS protected subframes
In Table 2, reported CQI and its corresponding performance in non-ABS protected subframes is shown. In the simulation, PDCCH/PCFICH is not modelled. 
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	SNR (dB)
	Median CQI index (Percentage)
	MCS (BLER)

	0
	#1 (#1=100%) 
	#0=0, #1=0

	1
	#1 (#1=100%) 
	#0=0, #1=0

	2
	#1 (#1=100%) 
	#0=0, #1=0

	3
	#1 (#1=100%) 
	#0=0, #1=0

	4
	#1 (#1=100%) 
	#0=0, #1=0 

	5
	#1 (#1=100%) 
	#0=0, #1=0

	6
	#2 (#1=5.55%, #2=94.45%) 
	#2=0.0065049, #3=1

	7
	#2 (#2=99.9%) 
	#2=0.0012509, #3=0.99475

	8
	#3 (#2=3.05%, #3=96.85%) 
	#3=0.0027521, #4=1

	9
	#3 (#2=0.25%, #3=99.7%) 
	#3=0.00050038, #4=1

	10
	#3 (#3=55%, #4=44.9%) 
	#4=0.0085064, #5=1

	11
	#4 (#4=99.85%) 
	#4=0.00050038, #5=0.97523

	12
	#4 (#4=80.2%, #5=19.75%) 
	#5=0.0010008, #6=1

	13
	#5 (#4=0.3%, #5=99.65%) 
	#5=0, #6=0.84989

	14
	#5 (#5=96.25%, #6=3.7%) 
	#6=0.0020015, #7=1

	15
	#6 (#5=0.5%, #6=99.5%) 
	#6=0.00050038, #7=0.88967 

	16
	#6 (#6=98.75%, #7=1.2%) 
	#7=0.0012509, #8=1 

	17
	#7 (#6=0.15%, #7=99.8%) 
	#7=0, #8=0.41356

	18
	#7 (#7=59.55%, #8=40.45%) 
	#8=0.00075056, #9=1

	19
	#8 (#7=0.75%, #8=99.2%) 
	#9=0.010508, #10=1

	20
	#8 (#8=55.05%, #9=44.95%) 
	#9=0.00075056, #10=1



Based on Table 2, we can see that when SNR is higher than 6 dB, Rel-8/Rel-9/Rel-10 requirements can be met. It should be noted here, in non-ABS subframe, 
 dB
When SNR is lower than 12 dB, PDCCH/PCFICH is not reliable.  From this respect, only 12~16 dB is suitable for the BLER test in non-ABS subframe. However, based on Table 1, we can see that when SNR is about 15~16 dB, the BLER criterion cannot be met in ABS subframe. The testable SNR point is limited if the BLER in both ABS and non-ABS subfame shall be verified at the same time, and the margin is very small. To overcome these problems, two alternatives can be considered:
· Alt 1: In test 2 where high SNR is setting, no BLER test for ABS subframes. 
· Alt2:  In test 2, the SNR is set 13 dB
For these two alternatives, we prefer to use Alt 1. 
Proposal 3: In test 2 where high SNR is setting, no BLER test for ABS subframes
Further, as discussed in [3]. CRS-IM can be employed in non-ABS subframe for channel estimation enhancement. Hence, the demodulation performance can be improved. There may exist mismatch between CQI report and demodulation. In order not to penalize these receivers, it is reasonable to relax the BLER requirements in non-ABS subframe. 
Proposal 4: It is reasonable to relax the BLER requirement in non-ABS subframe in order not to penalize receiver always with CRS-IM in any subframes

Conclusion
In this paper, link level simulation results are provided for static CQI test. We have the following observations:
Observation 1: For practical receiver, CRS-IM receiver will provide pessimistic CQI report in ABS subframes
Observation 2: For high SNR, the CQI mismatch becomes larger
We have the following proposals: 
Proposal 1: for ABS subframe, use median CQI+2 and median CQI-1
Proposal 2: High SNR check point is not introduced for BLER test in ABS subframes. 
Proposal 3: In test 2 where high SNR is setting, no BLER test for ABS subframes
Proposal 4: It is reasonable to relax the BLER requirement in non-ABS subframe in order not to penalize receiver always with CRS-IM in any subframes
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