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Discussion
1. Introduction
In RAN4#74bis, the WI discussions have moved forward to build PDSCH test scenarios for non-TM10 cases. For PDSCH testcases, RAN4 has agreed in the way-forward [1] as 
· Resource utilization on the aggressor cells for gain test

· RU=20%

· Resource utilization on the aggressor cells for robustness test

· RU = 50%
· Interference profile for gain test
· The 10th set [INR1,INR2] = [10.45, 4.6] 
· Interference profile for the robustness test
· The 1st set [INR1,INR2] = [0.19, -1.62]
· MCS = 9 or 14 or 18
· Other MCS are not precluded
· DMRS-based transmission mode test : TM9
· At least one CRS-based transmission mode : TM2, TM3, TM4
· Interested companies are encouraged to provide input on how to perform robustness test

 In this contribution, we discuss about testcase preferences and performance results. 
2. Performances
Two types of performance studies are under going; (i) a gain test and (ii) a robustness test. In the last meeting, it have been agreed to introduce at least one gain test from TM2,TM3 and TM4, but there were further discussions on methods to achieve the CRS-IM RX robustness test goal. We share the results and our views on the two types of performance tests.
Gain test
Based on the WF agreements, we provide our preference and performance results on the candidate gain testcase. Gain tests are considered for both CRS-TMs and DMRS-TM.  In the adhoc session during the last meeting, TM2 or TM4, and TM9 have been highlighted for gain tests. Regarding CRS-TMs testcases introduction, we consider TM2 and TM4 for study.  LLS simulation conditions are summerized in Table 1.
Table 1 : CRS-IM performance gain RU=20% under SNR set 10th [INR1,INR2] = [10.45, 4.6] at 70% throughput
	load
	TM
	INR1
(dB)
	INR2
(dB)
	MCS
	CRS-IC
(dB)
	No-CRS-IC
(dB)
	Gain
(dB)

	20%
	TM2
	10.45 
	4.6
	MCS9
	3.7 dB
	5.4 dB 
	1.7 dB

	
	
	10.45 
	4.6
	MCS14
	7.3 dB
	9.4 dB
	2.1 dB

	
	
	10.45 
	4.6
	MCS18
	8.6 dB
	11.0 dB
	2.4 dB

	
	TM4
	10.45 
	4.6
	MCS9
	3.5 dB
	5.7 dB
	2.2 dB

	
	
	10.45 
	4.6
	MCS14
	6.6 dB
	8.7 dB
	2.1 dB

	
	
	10.45 
	4.6
	MCS18
	7.6 dB
	9.7 dB
	2.1 dB

	
	TM9
	10.45 
	4.6
	MCS9
	4.7 dB
	7.4 dB
	2.7 dB

	
	
	10.45 
	4.6
	MCS14
	8.2 dB
	10.7 dB
	2.5 dB

	
	
	10.45 
	4.6
	MCS18
	9.3 dB
	12.3 dB
	2.0 dB


Observation 1:  CRS-IC RX gains are observed  as Table 1. It is approximately 2dB SNR gain under RU=20%, [INR1,INR2] = [10.45, 4.6] interference conditions. Also, TM2 and TM4 gains appear similarly with CRS-IC.
Robustness test
In order to prevent performance loss due to CRS-IM under homogenous network applications, an additional robustness testcase is under discussion with TM3.  From the given test candidate configuration in [1], we provide UE performance as figure 1. 
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Figure 1: TM3 robustness test (candidate) results 
The point of the observation here is no loss. As shown in Figure 3, CRS-IM does not cause significant performance loss under the test scenario.
In order to pass the given robustness test scenario, two UE approaches are possible :
1. Turn off CRS-IC modules under  interference presences equivalent to RU = 50%, INR= [0.19, -1.62]
2. Improve non-colling CRS channel estimation robustness under strong interference presence equivalent to RU = 50%, INR= [0.19, -1.62]
Obviously, the choice-1 is simpler than the choice-2, and we assume that choice-1 is regarded as the baseline receiver behaviour. A CRS-IM RX has conditions to apply CRS-IC and not to apply CRS-IC, and it is basically about channel and interference conditions to evaluate CRS-IC gains rather than loss, which means that an UE strategy preserving performance is made in a conservative way.  In terms of sceening such CRS-IC application conditions, we don’t find different behaviors of an UE and a network between Rel-11 feICIC scenario and Rel-13 homogenous network scenario. In short, Rel-11 feICIC RX testcase is enough to confirm CRS-IC behaviours for robust performance. The Rel-13 CRS-IM UE also utilizes the same RRC signals as Rel-11 feICIC UE, and each non-collding CRS listed in the RRC signals needs to be evaluated whether an demodulator gets gains though CRS-IC  identically. 
The below is the procedure for  Rel-11 feICIC RX to apply CRS-IC :
1. An UE receives RRC signals of  NeighCellsCRS-Info-r11::CRS-AssistanceInfoList-r11 up to eight max-cell reports from an eNB.
2. The UE select two strongest aggressors among the CRS-AssistanceInfoList-r11 list.
3. The UE invastigates the aggressors’ INR conditions including aggressor CRS channel estimation quality.
4. If an UE evaluates that CRS-IC can improve SINR, then apply CRS-IC.
5. If not, CRS-IC is not applied.
In order to avoid duplicated tests for CRS-IM robustness, RAN4 needs to further discussions on the robustness test methods in terms of UE and network behaviors between Rel-11 feICIC and this WI.  There is a Rel-11 testcase to test such UE behaviors in FDD 8.2.1.3.4, and TDD 8.2.2.3.4. Our observation is that  Rel-13 CRS-IM UE does not have different UE behaviors from the above. As noticed in the WI proposal, Rel-11 RRC signal itself are reused too.  Therefore, Rel-13 WI robustness test purpose can be achieved by the feICIC testcases.
Observation 2:  Our observation is that  Rel-13 CRS-IM UE does not have different UE behaviors from the Rel-11 feICIC RX regarding CRS-IC application. As noticed in the WI proposal, Rel-11 RRC signal itself are reused too.  Therefore, Rel-13 WI robustness test purpose can be achieved by the feICIC testcases.. 
Proposal 1 : RAN4 needs further discussions on the robustness tests to investigate whether the UE evaluation goal and methods are duplicated with the feICIC robustness testcase. 
3. Conclusion
We share our performance observations based on simulations and a proposal on robustness test.
Observation 1:  CRS-IC RX appears similarly by approximately 2dB under RU=20%, [INR1,INR2] = [10.45, 4.6] interference conditions. TM2 and TM4 gains appear similarly with CRS-IC.
Observation 2:  Our observation is that  Rel-13 CRS-IM UE does not have different UE behaviors from the Rel-11 feICIC RX regarding CRS-IC application. As noticed in the WI proposal, Rel-11 RRC signal itself are reused too.  Therefore, Rel-13 WI robustness test purpose can be achieved by the feICIC testcases. 
Proposal 1 : RAN4 needs further discussions on the robustness tests to investigate whether the UE evaluation goal and methods are duplicated with the feICIC robustness testcase. 
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