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1 Introduction

In the last meeting, RAN4 discussed timing error for performance evaluation in CoMP and agreed following timing options :

- [-0.5,3],  [-0.5, 2.4],  [-0.5, 2], [-1, 1.5] μsec.
In this contribution, we provide simulation results of UE performance for received timing error and range of timing error for test requirement in CoMP.
2 Simulation assumption
	Parameters
	Assumption

	Scenarios
	· UE is configured in Behaviour B

	Number of TPs to be modelled
	· 2 TPs to be modelled in the simulation. CRS transmitted from single TP

	Channel model
	· EPA, EVA, ETU

	System bandwidth
	· 10MHz

	Antenna configuration
	· 2*2 open loop

	Number of allocated resource blocks (PRB)
	· 50

	Modulation and Code rate
	· FRC, 64QAM 3/4, 16QAM 1/2, QPSK 1/3 

	Timing offset (us)
	· [-1,3], step size 0.5 us


3 Simulation Results 
Figure 3-1 ~ 3-3 show UE demodulation performances according to timing error based on Behaviour B scenario for EPA, EVA, and ETU channel models, respectively. CRS is transmitted from single TP, and the number of allocated resource blocks (RB) is 50. In Behaviour B, UE estimates timing error based on CSI-RS and estimated timing error is used for post-FFT timing error compensation. In the (a) of these figures, UE does not make post-FFT compensation for timing error, that is, UE is wrongly following Behaviour A. 
From these figures, in channel models, throughput performance impact with and without post-FFT compensation for EPA and EVA channel models is larger than that for ETU channel model. In MCS level, throughput performance has large impact for 16QAM 1/2 and 64QAM 1/3 comparing with QPSK 1/3. For timing error, throughput performance of negative timing error is more affected than that of positive timing error. When timing error is under -1μsec for EPA and EVA channel, it leads to large throughput performance loss, and throughput performance degradation is negligible up to 2 μsec for all SNR range. Therefore, to minimize impact of throughput performance considering EPA and EVA channel model, range of timing error should be [-0.5, 2] μsec. 
· Proposal : Suitable range of timing error for test requirement in CoMP should be [-0.5, 2] μsec.
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(a) w/o correction                                                                    (b) w/ correction
Figure 3‑1 Throughput for timing error at EPA with 50RB
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(a) w/o correction                                                                    (b) w/ correction
Figure 3‑2 Throughput for timing error at EVA with 50RB
[image: image5.emf]-10 -8 -6 -4 -2 0 2 4 6 8 10

0

500

1000

1500

2000

2500

3000

3500

4000

4500

SNR

Throughput

ETU

 

 

-1usec

-0.5usec

0usec

0.5usec

1usec

1.5usec

2usec

2.5usec

3usec

QPSK 1/3

16QAM 1/2     X

64QAM 3/4     O

[image: image6.emf]-10 -8 -6 -4 -2 0 2 4 6 8 10

0

500

1000

1500

2000

2500

3000

3500

4000

4500

SNR

Throughput

ETU

 

 

-1usec

-0.5usec

0usec

0.5usec

1usec

1.5usec

2usec

2.5usec

3usec

QPSK 1/3

16QAM 1/2     X

64QAM 3/4     O


(a) w/o correction                                                                    (b) w/ correction
Figure 3‑3 Throughput for timing error at ETU with 50RB

4 Conclusion
In this contribution, we provide simulation results and range of timing error based on throughput performance according to timing error in CoMP. According to simulation results, we can conclude as follows:
· Proposal : Suitable range of timing error for test requirement in CoMP should be [-0.5, 2] μsec.
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