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1 Introduction
In RAN4 #74bis meeting, there were many discussions on the PDSCH performance requirements for CRS-IM, and some consensus were reached in [1]. Based on the agreements, we will further discuss the remaining issues and provide our evaluating results. 
2 Evaluation results for PDSCH demodulation 
In this section, we will evaluate test cases performance based on the achieved agreements for CRS-IM.
2.1 Gain test 
· gain test: 
Test case 1:TM4/4/4, RU=20%, interference level 10th set, MCS=18
Test case 2:TM9/9/9, RU=20%, interference level 10th set, MCS=18
· In which 
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The other simulations parameters are listed in the appendix.
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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. 
2.2 Robustness test 
As TM3 is usually configured with rank 2 for high SNR region, which results in high operating point, so, there will be serious performance deterioration if any incorrect CRS-IC implementation is performed. So, with respect to the robustness test, a consensus was achieved in [1] in last meeting as following.
· Test cases for the robustness test

· TM3
Fortunately, there has been a test case for TM3 with high PDSCH SNR defined in FeICIC, and the corresponding assumption is listed as following
· interference level:   D1/Noc1 = 9 dB (for interference cell 1), D2/Noc1=1dB (for interference cell 2)
· CRS configuration:   non-colliding 
The corresponding simulating result in [2] is copied in the following.
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Figure 1: PDSCH high SNR simulation results with CRS-IC

Based on the results, it could be observed that:

· There is still significant gain with TM3 at high PDSCH SNR.
3 Discussion on PDSCH demodulation requirements 

3.1 Test cases

Respect to the PDSCH test cases, there were many discussions in last meeting and some agreements were achieved in WF [1] as following, 

· Test cases for the non-TM10 gain test

· TM9

· At least one CRS-based transmission mode among the following TMs:

· TM2

· TM3

· TM4 

· Test cases for the robustness test

· TM3

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
The consensus about service cell MCS reached in [1] in 74bis meeting is listed in the following.

· Serving cell MCS decision for the gain test need consider the following aspects: 

· There should be sufficient CRS-IM gain. 

· Test point should be close to serving cell SNR identified in system level study 

· There should be no control channel performance bottleneck. 

· The following options could be considered for the gain/robustness test:

· MCS = 9 or 14 or 18

· Other MCS are not precluded
Based on the above agreed principle and our simulating results with detailed analysis, we proposal that 
Proposal 3
With respect to the service cell MCS, MCS=18 is proper.
4 Conclusion
This contribution provides our views on the PDSCH tests for CRS-IM demodulation requirements. And based on our analysis and evaluation, 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
With respect to the service cell MCS, MCS=18 is proper.
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6 Appendix
	Parameter
	Value

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Duplex mode
	FDD

	Transmission mode in serving cell
	Case1: TM4                          Case2:TM9

	Transmission mode in interfering cells
	Use TM4 for TM4 serving; TM9 for TM9 serving

	MIMO configuration
	2x2, low correlation

	Channel model and Doppler frequency for target and interfering cells
	EVA5

	
	Use different channel seed for between cells

	Number of explicitly modeled interfering cells
	Option A (baseline): 2 interfering cells



	Signal level for serving cell CRS (Es/Noc)
	Range of Es/Noc: Based on Table 7.3-1

	Network synchronization in time
	All cells are synchronous

	
	Time-delay wrt. serving cell

	
	1st interfering cell
	2nd interfering cell

	
	[3 us]
	[-1 us]

	Network synchronization in frequency
	Frequency shift wrt. serving cell

	
	1st interfering cell
	2nd interfering cell

	
	300 Hz
	-100 Hz

	CRS configuration
	2 CRS ports per cell with planning, non-colliding CRS between explicitly modeled serving and the first two interfering cells

	Subframes for demodulation
	All subframes scheduled for demodulation except subframe #5

	HARQ
	8 HARQ processes and max 4 transmissions

	Feedback mode
	PUCCH 1-0 for TM2 and PUCCH 1-1 for TM4

	Feedback periodicity & delay for target signal
	Feedback periodicity
	Feedback delay

	
	5 milliseconds
	8 milliseconds

	Desired PDSCH parameterization
	Resource allocation
	50 PRB

	
	Rank
	Rank-1

	
	MCS
	Case1:18                 case2:5

	Interfering PDSCH parameterization
	Resource allocation
	Random full band (50PRB) on/off model, proportional to the average resource utilization in the interfering cells; 

ON/OFF pattern depends on the Possion distribution

	
	Rank
	Randomly changing rank per allocated subband from subframe to subframe: 80% rank-1, 20% rank-2

	
	MCS
	Case1:18                 case2:5

	Non-full buffer interference
	Model
	Interfering PDSCH transmissions in interfering cells are randomly & independently active over the full band with an activity in time domain equal on average to the targeted resource utilization

	
	Average resource utilization
	case 1: 50%                        case2:20%

	Tx EVM
	6% in both alignment and impairment simulations
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