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1 Introduction

In RAN4 #76 meeting, there were many discussions on the demodulation requirement for CRS-IM. Two WFs [1][2] capturing some proposals on the demodulation requirements were not approved. In light of previous progress and discussion, this contribution would further discuss the remaining issues and provide our evaluating results.
2 Evaluation 

This section would like to provide evaluation results for CRS-IM demodulation requirements, including:

· Gain test
· Robustness test
2.1 Gain test
Based on our previous contribution [3], the proposed test parameters are listed in Table 1.

Table 1 Test parameters for CRS-IM gain tests
	parameters
	Units
	Test 1
	Test 2

	bandwidth
	MHz
	10
	10

	scheduled frequency resource
	PRB
	50
	50

	Number of control OFDM symbols
	
	2
	2

	Transmission mode for both serving and interference cell
	
	TM4/4/4
	TM9/9/9

	Cell ID
	
	1,2,3 for serving and two interference cells
	1,2,3 for serving and two interference cells

	CRS port 
	
	Port 0, 1
	Port 0, 1

	CSI-RS configuration
	
	-
	TBD

	MCS and rank for serving cell transmission
	
	18, rank 1
	18, rank 1

	Interference modelling
	
	RU=20%, interference level 10th set
	Ru=20%, interference level 10th set

	Propagation channel
	
	EVA5
	EVA5

	antenna configuration
	
	2x2, low
	2x2, low

	Time-frequency offset for interference 
	
	1st interference cell: 3us， 300Hz

2nd interference cell: -1us, -100Hz
	1st interference cell: 3us， 300Hz

2nd interference cell: -1us, -100Hz

	Beamforming scheme
	
	followed PMI
	random beamforming


The simulation results are shown in Figure 1.
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Figure 1 throughput performance of gain test for CRS-IM 

Based on the results, it could be observed that:

· For the gain test case 1 and case 2, the working point @70% maximum throughput for CRS-IM receiver are 9.2dB and 9.9dB, and performance gain between CRS-IM and legacy receiver is 2.1dB, which means the proposed gain test is not only close to serving cell SNR identified in system level study but also has significant CRS-IM gain. More than that, the PDCCH performance can be ensured at the work point. 

Observation 1:  
The proposed test setup in Table 1 is justified as feasible for CRS-IM demodulation requirements.

2.2 Robustness test
As TM3 is usually configured with rank2 for high SNR condition, so any incorrect CRS-IC implementation would lead to big performance loss. Considering this, in R.11 FeICIC, a robustness test is introduced for TM3 with high PDSCH SNR to verify no performance loss of CRS-IC receiver compared with non-CRS-IC implementation. The corresponding assumptions are:

· Interference level: D1/Noc1 = 9 dB (for interference cell 1), D2/Noc1=1dB (for interference cell 2)
· CRS configuration: non-colliding
The demodulation performance of this robustness is captured in our previous contribution [5]:
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Figure 2 throughput performance of FeICIC robustness 

3 Discussion
In this section, we will discuss the TBD parameters listed in WF [1].
3.1 Transmission mode

It’s common understanding in RAN4 that CRS-IM WI would introduced one TM9/9/9 test cases and at least on CRS-based test case (for example, TM2/2/2, TM3/3/3, TM4/4/4), while there is no consensus on the robustness tests.
With respect to the PDSCH transmission mode, as CRS-IM gain is justified in cell edge where the inter-cell interference is relative high, so from this point of view, TM3 is not a proper transmission mode to verify the CRS-IM gain because TM3 would be seldom observed in cell edge. So, we propose that:

Proposal 1:  Not define TM3 PDSCH requirement for CRS-IM gain tests. 

Based on the analysis and simulating results for TM3 robustness test, it should be realized that the test purpose of robustness for CRS-IC implementation is already verified in R.11 FeICIC, and it’s reasonable to assume the R.13 CRS-IM UE would also support R.11 FeICIC, and then is mandated to pass the R.11 robustness test, so from this point of view, it’s seems not necessary to introduce an additional test requirements in R.13 CRS-IM, Considering that, we propose that: 

Proposal 2: FFS on robustness test with TM3 for Rel-13 CRS-IM.
3.2 Serving cell MCS
Several MCS options were listed [1] in the last meeting, which are:

· For the gain test

· MCS = [18 or16 or 14] 

· Companies are encouraged to provide simulation results for these MCS. MCS will be decided in the next meeting. 

 While, based on agreed principle for MCS decision and our evaluation, the proposed MCS =18 could achieve sufficient CRS-IM gain, could lead to a proper test point closed to serving cell SINR defined in system level study, and not cause control channel performance bottleneck. Considering these, we propose that:

Proposal 3: Use MCS 18 for CRS-IM gain test

4 Conclusion
In this contribution, we provide the evaluation and discussion on the CRS-IM non-TM10 demodulation requirements. Based on above analysis, we propose that:

Proposal 1:  Not define TM3 PDSCH requirement for CRS-IM gain tests. 

Proposal 2: FFS on robustness test with TM3 for Rel-13 CRS-IM.
Proposal 3: Use MCS 18 for CRS-IM gain test
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