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1 Introduction
In last RAN4 meeting, WF [1] has been agreed for CoMP demodulation test:
“Test 1: Verifying UE performing correct timing offset compensation, channel parameters estimation and rate matching behavior in CoMP scenario 4 
· Baseline approach: SNR estimation is tested together with Test 1. More discussions are needed for the specific test set up
Test 2: Verifying UE performing correct frequency offset compensation and rate matching behavior in CoMP scenario 3 with colliding CRS. 

· Power difference between transmission TP  and serving TP, modulation and coding rate are FFS

· FFS whether to assume CRS-IC as reference receiver for frequency error estimation
DPS: Revise current test 1 to DPS for 7-1 UE.FFS in next meeting whether to revise current test 2 to DPS for 7-1 UE
FFS to introduce a test based on non colliding CRS and FFS whether to consider CRS-IC as baseline reference receiver”
According to agreed WF[1], there are several open issues to be addressed for demodulation test. 
Firstly in company paper [2], overall test cases and test case design are proposed to cover CoMP feature i.e., 
· Test 1-A: Verifying UE performing correctly timing offset compensation and rate matching behavior.

· Test case 1-B:Verifying UE supporting DPS transmission and performing correctly timing offset compensation, rate matching according to PQI

· Test case 2-A: verifying UE performing correct frequency offset compensation and rate matching behavior with colliding CRS

· Test case 2-B: verifying UE performing correct frequency offset compensation and rate matching behavior with no-colliding CRS

In this paper, simulation has been conducting to address the following open issues 

· Timing offset model for test 1
· Cell ID pattern, power imbalance and RB allocation for test 2

· MCS and rank for test 1 and test 2
2 Analysis
2.1 Test 1 
In last RAN4 meeting, several timing offset models were proposed to further evaluate as summarized below (order of priority, pending feasibility and proper test point selection):
· Option 1: 2 fixed test points at 2 us and -0.5us
· Option 2: Define two test points, one is set to the edge of the agreed offset, 2us and the other is randomly generated within a certain range, i.e. [-0.5, 2]us which can discriminate different UE behaviors 
· Option 3: Timing error is dynamically changed between -0.5musec and 2musec according to a certain pattern. The pattern is transparent to the UE. For each timing changes a certain amount of subframes are dropped, S, to avoid transition issues. The percentage of subframes for which the timing error is 2musec is 75%. 
In order to verify whether option1 with fixed timing offset can discriminate different UE behavior especially for -0.5us timing offset, several MCS levels were further evaluated. Detailed throughput curves were given in the annex. Table 2-1 below summary the required SNR points at 70% relative throughput in different cases. 
Table 2-1 Required SNR [dB] @70% relative throughput 
	Timing offset/   UE Behavior 
	MCS level

	
	16QAM 1/2
	16QAM 1/2 Rank2
	64QAM 1/2
	64QAM 3/4

	-0.5us/Behavior A
	6.03
	18.33
	13.57
	18.70

	-0.5us/Behavior B
	4.76
	15.56
	10.43
	12.45

	2us/Behavior A
	INF
	INF
	INF
	INF

	2us/Behavior B
	4.40
	14.91
	9.51
	10.31


Based on the simulation results, it is observed that:

· Performance difference between UE behavior A and behavior B is depending on different combination of timing offset value and MCS levels.
· For 2us timing offset, large performance gap can be ensured to discriminate UE behavior even with 16QAM rank1 transmission.

· For -0.5us timing offset, assuming 2.5dB above performance gap large enough to discriminate UE behavior, 16QAM 1/2 with rank2 transmission, 64QAM 1/2 and 64QAM 3/4 can be used.

· Performance under behavior B with 2us timing offset is slightly better than performance with -0.5us due to the asymmetric effect of negative and positive timing offset. 
Based on above observations, we propose: 
Proposal 1: Set two test points with 2us and -0.5us timing offset for timing offset compensation verification. For -0.5us test point, 16QAM 1/2 with rank 2 transmission can be used.
2.2 Test 2 
As discussed in [2], we propose to introduce separate test cases based on UE capability of CRS_IC to verify frequency tracking in CoMP scenario 3. For CRS colliding case, it is proposed that assuming UE with no CRS interference handling capability.
In order to further address the test parameters for frequency offset verification, performance with 50RB/3RB allocation were evaluated under CoMP scenario 3 colliding CRS case with 200Hz frequency offset.
Several MCS levels and 2 cell ID configuration (0/6 and 0/126 as configured in FeICIC test cases) were evaluated. The power imbalance between 2TP is fixed as 4dB during simulation (receiving power of serving cell is 4 dB higher than PDSCH transmission TP). Detailed throughput curves were given in the annex. Table 2-2 and table 2-3 below summary the required SNR points at 70% relative throughput in different cases. Frequency offset tracking based on CRS and no specific interference handing for receiver were applied in the simulation.
Table 2-2 Required SNR [dB] @70% relative throughput -50RB case 
	 Cell ID configuration
	MCS level

	
	16QAM 1/2
	16QAM 1/2 Rank2
	64QAM 1/2
	64QAM 3/4

	Behavior A
	INF
	INF
	INF
	INF

	Behavior B         with cell ID [0/6]
	5.51
	18.11
	17.13
	INF

	Behavior B         with cell ID [0/126]
	4.40
	15.31
	10.50
	13.02

	Ideal
	4.48
	14.89
	9.42
	11.98


Table 2-3 Required SNR [dB] @70% relative throughput - 3RB case 
	 Cell ID configuration
	MCS level

	
	16QAM 1/2
	16QAM 1/2 Rank2
	64QAM 1/2
	64QAM 3/4

	Behavior A
	14.42
	INF
	INF
	INF

	Behavior B         with cell ID [0/6]
	9.86
	19
	12.38
	15.97

	Behavior B         with cell ID [0/126]
	8.93
	16.08
	10.14
	11.90

	Ideal
	8.83
	16.01
	9.15
	12.51


From the simulation results, it’s observed that:

· Both 50RB case and 3RB case, large performance gap can be observed between behavior A and behavior B for frequency tracking.

· Cell ID pattern has strong effect on frequency tracking accuracy for colliding CRS case. With cell ID pattern [0/126], performance is more robust to CRS interference.
Based on the observations, we propose:

Proposal2: Cell ID [0/126], 4dB power imbalance and 50 RB configuration, 64QAM 1/2 Rank1 transmission are configured in test 2 CRS colliding case.
3 Conclusion
In this contribution, it is further analyzed how to set proper parameters to verify QCL characteristics in CoMP demodulation test cases design.
Proposal 1: For test 1, setting two test points with 2us and -0.5us timing offset for timing offset compensation verification. For -0.5us test point, 16QAM 1/2 with rank 2 transmission can be used.
Proposal2: For test 2 CRS colliding case, Cell ID [0/126], 4dB power imbalance and 50 RB configuration, 64QAM 1/2 Rank1 transmission are configured. 
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5 Appendix

5.1 Simulation results for Timing offset
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Figure 1:16QAM 1/2,Rank1
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Figure 2:16QAM 1/2, Rank2
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Figure 3:64QAM 1/2
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Figure 4:64QAM 3/4


5.2 Simulation results for Test2
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Figure 1:16QAM 1/2,Rank1
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Figure 2:16QAM 1/2, Rank2
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Figure 3:64QAM 1/2
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Figure 4:64QAM 3/4

	50RB case
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Figure 1:16QAM 1/2,Rank1
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Figure 2:16QAM 1/2, Rank2
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Figure 3:64QAM 1/2
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Figure 4:64QAM 3/4

	3RB case
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