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1 Introduction

In the RAN4 #76bis meeting, demodulation requirements for non-TM10 PDSCH were extensively discussed, and some consensuses were achieved in [1]. In this contribution, the remaining open issues are further discussed.
2 Background and progress 

In the last meeting following conclusions were achieved [1]:

· The test cases defined for gain test are defined for the following transmission modes: 

	Gain test 
	TM4 

	
	TM9 


· In the gain tests, the MCSs can follow the following table as baseline just for simulation for information next meeting and other options are not precluded.
	
	MCS 

	TM4 
	MCS= 

Option1:[16] 
Option 2: [18] 

Option3: [14]

	TM9 
	MCS=[14]


Base on the RAN4 #76bis conclusions and approved WF [2] in #76 meeting, the remaining issues are summarized as following,
· FFS study is needed for gain test MCS for TM4.
· FFS study is needed for robustness test 
· Option 1: There is no robustness test 

· Option 2: Introduce TM3 for robustness test 

· FFS study is needed for 1-cell CRS-IC or 2-cell CRS-IC 
· Option 1: Companies can provide both 1-cell CRS-IC and 2-cell CRS-IC results for alignment and decided the requirements based on the aligned results

· Option 2: Defined performance requirements based on 1-cell CRS-IC
· Other options are not precluded 
3 Discussion  
3.1 Robustness test 
TM3 with rank=2 will result in high operating point. So the performance will be seriously deteriorated if improper CRS-IC is performed. In FeICIC WI, the robustness test was defined for TM3 to verify the demodulation performance at high PDSCH SNR, and CRS-IC can bring the large gain over without CRS-IC at high PDSCH SNR while rank=2. 

With respect to CRS-IM performance in non-ABS SF, we give our view. The difference between ABS SF and non-ABS SF is that the servicing cell CRS tones are impacted by neighbor PDSCH interference and serving cell PDSCH tones are impacted by neighbor PDSCH tones except for neighbor cell CRS tones. And CRS-IM WI objective is to research and specify performance improvement with CRS-IM compared to baseline receiver MMSE-IRC. Gain from mitigating neighbor cell PDSCH interference      benefits to MMSR-IRC receiver and is irrelevant to CRS-IC. 
That is to say, the gain gap between CRS-IC + MMSE-IRC and MMSE-IRC mainly originated from mitigating neighbor CRS interference to service cell PDSCH interference, i.e. CRS-IM. What’s more, Re-11 has defined requirements for the robustness of CRS-IM performance in ABS SF in FeICIC.
Based on the above discussion, we propose that 

Proposal 1:

There is no need to define robustness test in Re-13 CRS-IM.

3.2 1-cell CRS-IC or 2-cell CRS-IC
With respect to define requirements based on 1-cell CRS-IC or 2 CRS-IC, we will give evaluation in the next section.
4 Evaluation 

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

TM4/4/4 demodulation performance at MCS14/16/18;
TM9/9/9 demodulation performance at MCS14 with 1/2 cell CRS-IC based on the approved assumption in[ 3].

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
	0,1,128 for serving and two interference cells

	CRS port 
	
	Port 0, 1
	Port 0, 1

	CSI-RS configuration
	
	-
	CSI-RS periodicity and subframe offset

TCSI-RS / ∆CSI-RS:5/2
CSI reference signal configuration:8
Zero-power CSI-RS configuration

ICSI-RS :3

     ZeroPowerCSI-RS bitmap: 0010000000000000


	MCS and rank for serving cell transmission
	
	14/16/18, rank 1
	14 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, the CRS-IC +MMSE-IRC have almost the same gain for MCS14, MCS16 and MCS18 compared to MMSE-IRC receiver. The working point @70% maximum throughput of CRS-IM receiver for MCS 14, MCS16 and MCS16 are 5.4dB, 7 dB and 8dB respectively. Working point @70% maximum throughput of CRS-IM receiver for MCS18 is nearest to serving cell SNR identified in system level study. 
· For the gain test case 2, the working point @70 maximum throughput for 1 cell CRS-IC+MMSE-IRC, 2 cell CRS-IC+MMSE-IRC and MMSE-IRC receiver are 8.2 dB, 7.6dB and 9.8dB respectively. And the performance gain based on 2 cell CRS-IC +MMSE-IRC compared to MMSE-IRC receiver is 2.2dB.  The gain gap between 1 cell CRS-IC+MMSE-IRC and 2 cell CRS-IC+MMSE-IRC is 0.6dB.
Observation 1:

The gain gap between 1 cell CRS-IC and 2 cell CRS-IC is marginal.

Based on agreed principle for MCS decision and our evaluation results, 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 2: Use MCS 18 for CRS-IM TM4/4/4 gain test.
5 Conclusion
In this contribution, we provide the evaluation and discussion on the CRS-IM non-TM10 demodulation requirements. Based on above analysis, we summarize in the following,
Observation 1:

The gain gap between 1 cell CRS-IC and 2 cell CRS-IC is marginal.
Proposal 1:

There is no need to define robustness test in Re-13 CRS-IM.
Proposal 2: Use MCS 18 for CRS-IM TM4/4/4 gain test.
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