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1 Introduction

In last meeting, RAN4 agreed to simulation assumption for the impact of UE performance according to timing offset in non-colocated antenna based on scenario Behaviour B [1][2].

· Behaviour B: CRS, CSI-RS, and PDSCH DMRS shall not be assumed as quasi co-located wrt {Delay spread, Doppler spread, Doppler shift, Average gain, Average delay} with the following exception: PDSCH DMRS and a particular CSI-RS resource indicated by physical layer signalling may be assumed as quasi co-located wrt {Delay spread,Doppler spread, Doppler shift, Average delay}
In this contribution, we provide simulation results of UE performance for timing offset in collocated antenna. 
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

	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)
	· [-2,2], step size 0.5 us

	Doppler spread
	· Do not consider different Doppler Spread for different nodes. 

	PDP
	· Behaviour B should be considered.
· Practical PDP estimator

	Cases to be simulated for RAN4#65
	· Case1: Performance impact due to timing error (High priority) 


3 Simulation Results 
Figure 3-1 ~ 3-3 and figure 3-4 ~ 3-6 show UE demodulation performance according to timing offset based on Behaviour B scenario for EPA and EVA channel model, respectively, and full RB (50RB) allocation and CRS is transmitted from single TP. From these figures, throughput performance of negative timing offset is more affected than positive timing offset, and investigation of efficient correction method for negative timing offset is needed. When timing offset is under -1μsec and over 1.5μsec, throughput performance is degraded. Therefore, to minimize impact of throughput performance, range of timing offset is [-0.5, 1]μsec. 
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Figure 3‑1 Throughput of timing offset in QPSK 1/3
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Figure 3‑2 Throughput of timing offset in 16QAM 1/2
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Figure 3‑3 Throughput of timing offset in 64QAM 3/4
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Figure 3‑4 Throughput of timing offset in QPSK 1/3
[image: image5.emf]-5 -4 -3 -2 -1 0 1 2 3 4

500

1000

1500

2000

2500

3000

SNR

Throughput

16QAM 1/2 EVA 50RB

 

 

-2us offset

-1.5us offset

-1us offset

-0.5us offset

0us offset

0.5us offset

1us offset

1.5us offset

2us offset


Figure 3‑5 Throughput of timing offset in 16QAM 1/2
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Figure 3‑6 Throughput of timing offset in 64QAM 3/4
4 Conclusion
In this contribution, we provide impact of throughput performance by timing offset in non-colocated antenna deployment based on Behaviour B scenario. According to simulation results, we can conclude as follows:
· To minimize impact of throughput performance, range of timing offset is [-0.5, 1]μsec.
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