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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] 
· 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
In this WI,  gain tests and a robustness test discussions of CRS-IM RX are undergoing [1]. In the last meeting, we have observed a few controversial issues on the test introduction. For the gain tests, RAN4 should discuss down-selection the test choices for moving forward to the next step and align performances results for requirement introduction. For the robustness test, RAN4 needs to clarify explicit testcase goals comparing to existed testcases. Based on the last agreement in RAN4 #74bis, we have provided testcase results of TM2,TM4 and TM9 in [2]. Also, there have been discussions on cell searcher and CRS-assistance information RRC signalling.  In this contribution, we share our preference and views on the current issues and discussions.
2.1  Gain Test Performance Requirements
Based on the WF agreements in RAN4#74bis, we provide our preference and performance results on the candidate gain testcase. Gain tests are considered for both CRS-TMs and DMRS-TM.  LLS simulation results are summarized 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
	3.2 dB
	5.4 dB 
	2.2 dB

	
	
	10.45 
	4.6
	MCS14
	7.3 dB
	9.5 dB
	2.2 dB

	
	
	10.45 
	4.6
	MCS18
	8.7 dB
	10.7 dB
	2.0 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
	7.9 dB
	9.7 dB
	1.8 dB

	
	TM9
	10.45 
	4.6
	MCS9
	4.9 dB
	7.7 dB
	2.7 dB

	
	
	10.45 
	4.6
	MCS14
	8.1 dB
	10.9 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 1.8dB~2.7 SNR gain under RU=20%, [INR1,INR2] = [10.45, 4.6] interference conditions. 
Regarding the selection of testcases in CRS-based TMs, the demodulation procedure with CRS-IM does not make difference. RAN4 has been discussing especially the down selection of  the CRS TM testcases, we prefer to introduce TM2 testcases only, since TM2 will be the most common transmission in homogenous network supporting fall back modes of other advanced transmission modes. 

Remind that this CRS-IM WI for homogenous networks are about UE behaviour extended from Rel-11 feICIC RX. As many times emphasized, the only difference is that the CRS-IM is applied without ABS/non-ABS subframe scheduling. In terms of performance, the CRS-IM performance has been verified in many other WIs. We believe that TS36.101 does not need to introduce many additional tests with the identical goals confirming the CRS-IM performance gains. From the performance observations, we notice that CRS-TMs make similar range of performance gains under the given interference test conditions. For Rel-13 CRS-IM for homogenous networks WI, we propose to introduce a single testcase for CRS-TMs. Considering strong interference at the cell edge, the network is likely to provide service through TM2 rather than other TMs. 

Observation 2: CRS-IM RX performance has been verified in several other WIs and receiver signal processing procedures of the CRS-IM RX does not make difference among the CRS-TMs (TM2, TM3 and TM4).
Proposal 1 : Introduce a single CRS-IM testcase by down selection from TM2,TM3 and TM4. We propose to use TM2 for the test requirement, since TM2 is the most common transmission modes used in homogenous network supporting fall back modes of other advanced transmission modes.
Proposal 2 : We propose to select TM2 testcase with MCS9.

Proposal 3 : For TM9 testcase, we prefer to use MCS9.

Based on the given conditions in [1],  we demonstrate performance curves as Figure-1and Figure-2. 
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Figure 1 : Rel-13 CRS-IM RX performance improvment: TM2 with (a) MCS9, (b) MCS14, (c) MCS18
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Figure 2 : Rel-13 CRS-IM RX performance improvement : TM9 with (a) MCS9, (b) MCS14, (c) MCS18

2.2   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 have provided UE performance in [3]. 
This Rel-13 CRS-IM for homogenous network WI is not a completely new WI. The baseline RX and RRC signals are succeeded from Rel-11 feICIC studies as addressed in [5].  Only difference is that the baseline RX does not refer to ABS/non-ABS subframe scheduling. There have been Rel-11 robustness test in 8.2.1.3.4 of  TS 36.101. Moreover, Basic UE functions applying the CRS-IM without ABS/non-ABS scheduling can be tested already in the Rel-13 gain tests.
Performance robustness of Rel-11 CRS-IC RX can be verified through the feICIC tests. In Rel-13 phase, when the same receiver does not have ABS/non-ABS subframe scheduling, what can be different UE behaviors or make different performance? First of all, the robustness of the CRS-IC operation can be evaluated in 8.2.1.3.4 test. A major argument is robust channel estimation and its noise and covariance estimation. Irrespective of ABS subframe or non-ABS subframe, the process evaluating of channel estimate quality is required before applying CRS-IC, and the process of Rel-11 and Rel-13 CRS-IC RXs should be identical. Also, as analyzing test 8.2.1.3.4, IRC on colliding CRS aggressors utilizes ABS/non-ABS subframe pattern. The receiver can relies on ABS/non-ABS subframe patter to read interference presence in the colliding case, however this WI only handles only non-colliders without such concern. In conclusion,  robustness of the Rel-13 CRS-IM RX performance can be verified by Rel-11 feICIC robustness tests.
Proposal 4 : Robustness of the Rel-13 CRS-IM RX performance can be verified by Rel-11 feICIC robustness tests. We propose not to introduce a robustness test in this WI.
2.3 Searcher-IC on Weak Interference Cell
The contribution of [2] has raised a concern on a cell search issue on the second interfering cell. Since the second cell has weak interfering power, it could be challenging for UE to detect weaker interference cell. Depending on the serving cell SNR, the CINR of the second cell may drop below -6dB SNR. In the feICIC scenario, searcher-IC can be applied to weak interfering cells, a feICIC RX can at least detect the cells and the detected cells can be candidate cells of CRS-IM application. 

Obviously in this WI, CRS-IM RX with searcher-IC  or without searcher-IC is UE implementation issue. In fact, there is no SNR requirement at which search-IC has to be applied. In other words, searcher-IC has no limitation of  applicable scenarios. Since searcher-IC application is implementation issue and can be still applied in the homogenous network scenarios up to UE choice, so we propose not to mandate any operation regarding searcher-IC. 

Applying searcher-IC in the testcase scenario is up to a UE design choice. If a UE design can detect the second cell even at the low CINR, there is reward of additional SNR improvements to pass the test with high confidence as confirmed as shown in  [2]. If the UE misses the second cell detection, we observed that it may loss 0.5~1dB SNR performance margin in the SNR requirement. As we think, it will be enough penalty in the homogenous network tests as the UE takes the risk. 
Proposal 5 : Searcher-IC application in homogenous network is implementation issue, and applying searcher-IC in testcase scenarios is up to a UE design choice. We prefer not to mandate any operation regarding searcher-IC.  
2.4  Scell CRS-Assistance Information and CRS-IM Applicability
Rel-11 CRS assistance information of aggressors are provided for Pcell. We also have same observation from TS.36.311 regarding neighCellCRS-Info-rll field as
- RadioResourceConfigDedicated ::=neighCellsCRS-Info-r11 

- RadioResourceConfigDedicatedSCell ?
Before extending the RRC signaling, RAN4 must check the scope of the performance requirements. If the SCell has the RRC neighCellCRS-Info-rll field, it is questionable if the UE make the Rel-13 CRS-IM requirements in SCell. If considering the requirement extension, it needs more close look.
When an Rel-13 UE reports an UE capability of  supporting “crs-InterfHandl-r11”, an eNB understands that the UE supports two features Rel-11 feICIC and Rel-13 homogenous network CRS-IM.

If the RRC signals are additionally provided for SCell in Rel-13, it is unclear how we interpret the scope of performance requirement application. Possible understandings on the extension are
· Rel-11 feICIC and Rel-13 Homo-Net CRS-IM performance requirements should be satisfied in both PCell and Scell.

· Only Rel-13 Homo-Net CRS-IM requirement should be satisfied in both PCell and Scell.

· Only Rel-13 Homo-Net CRS-IM requirement should be satisfied only in PCell. The signalling on SCell is auxiliary information.

This WI is within Rel-11 feICIC RX capability. If the additional signaling is added for Scell, it needs further discussion to apply the performance requirement for Scell. Also, it needs further discussion on SCell deployment that an UE encounters strong aggressors like PCell.  

Proposal 6 : This WI is based on Rel-11 feICIC RX capability. If the CRS assistance information RRC signal is additionally provided for SCell in Rel-13,  RAN4 should clarify the scope of  the performance requirement application to Scell as well as Rel-11 feICIC capability extension to Scell.

3. Conclusion
In this contribution, we share our observations and simulations of the Rel-13 CRS-IM RX.
Observation 1:  CRS-IC RX gains are observed  as Table 1. It is approximately 1.8dB~2.7 SNR gain under RU=20%, [INR1,INR2] = [10.45, 4.6] interference conditions. 

Observation 2: CRS-IM RX performance has been verified in several other WIs and receiver signal processing procedures of the CRS-IM RX does not make difference among the CRS-TMs (TM2, TM3 and TM4).

Proposal 1 : Introduce a single CRS-IM testcase by down selection from TM2,TM3 and TM4. We propose to use TM2 for the test requirement, since TM2 is the most common transmission modes used in homogenous network supporting fall back modes of other advanced transmission modes.

Proposal 2 : We propose to select TM2 testcase with MCS9.

Proposal 3 : For TM9 testcase, we prefer to use MCS9.

Proposal 4: Robustness of the Rel-13 CRS-IM RX performance can be verified by Rel-11 feICIC robustness tests. We propose not to introduce a robustness test in this WI.
Proposal 5 : (Searcher-IC) Searcher-IC application in homogenous network is implementation issue and applying searcher-IC in testcase scenarios is up to a UE design choice. We prefer not to mandate any operation regarding searcher-IC.  
Proposal 6 : (RRC CRS-Assistance Information on Scell ) This WI is based on Rel-11 feICIC RX capability. If the CRS assistance information RRC signal is additionally provided for SCell in Rel-13,  RAN4 should clarify the scope of  the performance requirement application to Scell as well as Rel-11 feICIC capability extension to Scell.
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