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1 Introduction
In this paper, we present simulation results on time alignment error (TAE) performance for geographically separated antennas. We consider TM9 and both behaviour A and B receivers.
2 Simulation Results
The simulation parameters are shown in appendix A. Simulated throughput results are shown in Figs. 1 to 9.
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Fig. 1 Throughput vs. SNR (dB) for QPSK (R=1/3) in EVA5 channel.
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Fig. 2 Throughput vs. SNR (dB) for 16QAM (R=1/2) in EVA5 channel.
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Fig. 3 Throughput vs. SNR (dB) for 64QAM (R=3/4) in EVA5 channel.
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Fig. 4 Throughput vs. SNR (dB) for QPSK (R=1/3) in EPA5 channel.
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Fig. 5 Throughput vs. SNR (dB) for 16QAM (R=1/2) in EPA5 channel.
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Fig. 6 Throughput vs. SNR (dB) for 64QAM (R=3/4) in EPA5 channel.
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Fig. 7 Throughput vs. SNR (dB) for QPSK (R=1/3) in ETU5 channel.
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Fig. 8 Throughput vs. SNR (dB) for 16QAM (R=1/2) in ETU5 channel.
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Fig. 9 Throughput vs. SNR (dB) for 64QAM (R=3/4) in ETU5 channel.

3 Conclusions

In this contribution, we presented simulation results on time alignment error in geographically separated antenna environment. Performance of behaviour B receivers and receivers that wrongly assumes behaviour A are presented. As seen, performance degradation is higher for modulations with higher order. For the same modulation, performance degradation due to TAE is the highest in ETU5 channel followed by EPA5 and further followed by EVA5 channels.
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Annex A Simulation Setup:
	Parameters
	Used values

	Scenarios
	UE is configured in Behaviour A or B

	Number of TPs to be modelled
	· 2 TPs modelled, One transmits only CRS, and other transmits CSI-RS, DM-RS and PDSCH 


	Channel model
	· EPA

· EVA

· ETU

	System bandwidth
	· 10MHz 

	Antenna configuration
	· 4*2 open loop

	Number of allocated resource blocks (PRB)
	· 50

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

	Timing offset (us)
	· -2.5 to +2.5 us

	Frequency error (Hz)
	· 0

	Doppler spread
	· 5Hz

	Cases simulated 
	· Case1: Performance impact due to timing error (High priority)
· Case 2: performance impact due to frequency error(High priority)
Case 3: study the performance for UE which wrongly assumes behaviour A.

	TTIs
	· 10000
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