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1 Introduction

In last RAN4 meeting, the WF [1] on UE demodulation test cases of remaining issues for DL CoMP was agreed.

· Test 1: Verifying UE performing correct timing offset compensation, channel parameters estimation and rate matching behavior in CoMP scenario 4 

· Test 2: Verifying UE performing correct frequency offset compensation and rate matching behavior in CoMP scenario 3 with colliding CRS. 
· Remaining issues for test cases as follow:
· Timing model for test 1
· CRS-IC for frequency error estimation for test 2
· Power difference between transmission TP
· Test based on non-colliding case in CoMP scenario 3 

· FFS whether to assume CRS-IC. 

In this contribution, we discuss CRS-IC feature for CoMP receiver, and other remaining issues for test cases.
2 Discussion
2.1 CRS-IC feature for frequency error estimation
In this section, for test 2 which is CoMP scenario 3 with colliding test case, we provide simulation results of impact on frequency error estimation. In this simulation, TP2 experience 4dB/8dB interference from the TP1, and MCS is 16QAM 1/2 and 64QAM 3/4 with rank 2. Detail simulation parameters are in Table. 1. Figure 1 and Figure 2 show the throughput performance with / without frequency offset and with / without CRS-IC feature at receiver. For rank 2 case, throughput performance of the receiver without CRS-IC feature is similar to that of the receiver with CRS-IC. For rank 1 case, we already provided simulation results in [2]. And the power difference between two TPs could be defined by 4dB based on system level simulation results in [2]. Therefore, CRS-IC feature is unnecessary for frequency error estimation. 

· Proposal 1: The power difference between TPs could be defined by 4dB.
· Proposal 2: There is no need CRS-IC as reference receiver for frequency error estimation.
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(a) 8dB power difference                                              (b) 4dB power difference 
Figure 1 Throughput with and without CRS-IC for frequency error estimation (16QAM, rank=2)
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                            (a) 8dB power difference                                              (b) 4dB power difference
Figure 2 Throughput with and without CRS-IC for frequency error estimation (64QAM, rank=2)
2.2 Non-colliding CRS case in Scenario 3 
For non-colliding CRS case in CoMP scenario 3, throughput performance is degraded by CRS of interferer, and CQI mismatch could be introduced according to w/ or w/o CRS-IC and PDSCH blanking of interferer. Since the timing of between CSI measurement and scheduled PDSCH is different and PDSCH blanking could not be guaranteed, CQI mismatch could still happen. However, in CoMP scenario 3, since CQI is measured by CSI-RS and IMR, we should consider PDSCH blanking or not from interferer. There are four CQI mismatch combination cases which were mentioned by other companies in last meeting : ① w/o CRS-IC+PDSCH blanking, ② w/o CRS-IC+non PDSCH blanking, ③ w/ CRS-IC+PDSCH blanking, and ④ w/ CRS-IC+non PDSCH blanking. Figure 3 shows throughput performance according to w/ and w/o CRS-IC based on non PDSCH blanking of interferer (② and ④ cases). In these cases, there is slight increase of throughput performance with CRS-IC since there is no negative CQI mismatch. However, as shown in Figure 4, in case of w/o CRS-IC and PDSCH blanking of interferer (① case), throughput performance is degraded by CQI mismatch since reported CQI is over estimation. Therefore, for non-colliding CRS case of CoMP scenario 3, CRS-IC prevents throughput performance loss. 
· Proposal 3: For non-colliding CRS case in CoMP scenario 3, CRS-IC should considered. 
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Figure 3 Throughput for non PDSCH blanking of interferer
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Figure 4 Throughput for PDSCH blanking of interferer
3 Conclusion
In this contribution, we provide simulation results for performance gain with and without CRS-IC feature in colliding CRS for frequency error estimation and non-colliding CRS for additional test case. Based on these results, we propose 
· Proposal 1: The power difference between TPs could be defined by 4dB.
· Proposal 2: There is no need CRS-IC as reference receiver for frequency error estimation.

· Proposal 3: For non-colliding CRS case in CoMP scenario 3, CRS-IC should considered. 
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Appendix
Table 1 Link level simulation assumption
	Parameter
	TP1 
	TP2 

	Test CoMP scenario
	CoMP scenario 3 with behaviour B

	Carrier frequency (GHz)
	2

	System bandwidth (MHz)
	10MHz

	Cell ID
	0
	6

	Channel model
	EVA5
	EPA5

	Doppler frequency (Hz)
	5Hz

	Antenna configuration
	4x2

	Number of allocated resource blocks (PRB)
	-
	50

	Transmission mode
	TM 10

	Cell-specific reference signals
	Port 0, 1
	Port 0, 1

	CSI reference signals
	-
	Port 15, 16, 17, 18

	CSI-RS periodicity (ms)
	-
	[5]

	[PMI delay (ms)]
	-
	[8]

	Modulation and Code rate
	-
	64QAM 3/4 or 16QAM 1/2

	Cyclic prefix
	Normal

	Number of HARQ processes
	-
	8

	Frequency error (Hz)
	0
	200

	Frequency error compensation
	CRS based frequency error estimation and compensation


