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1
Introduction
In last RAN4 meeting, framework for geographically separated antenna and impact on UE demod/CSI requirements was agreed in [1] to evaluate the PDSCH demodulation performance under the assumption of non-quasi-colocated antennas. Furthermore, two way forwards on quasi-colocated antennas/CoMP was approved in the meeting [2-3].

In this contribution, we provided the simulation results and corresponding analysis for the impact of frequency error on UE demodulation performance. 
2
Discussion
2.1 Simulation assumptions
Simulation assumptions for the UE demodulation performance are listed in Table 1. 
Table 1: Simulation assumptions

	Parameters
	Assumption

	Scenarios
	UE is configured in Behaviour A/B

	Number of TPs to be modelled
	2TPs to be modelled in the simulation. Case1: CRS only transmitted from TP1,Case2:CRS transmitted from 2TPs 

	Power imbalance between TP1 and TP2
	0dB

	Fading Channel
	EPA5Hz

	Channel BW
	10MHz

	Resource allocation
	(1) 50RB

	Antenna configuration
	2x2 open loop and fixed RI=1

	MCS
	(1) 64QAM 3/4

(2) 16QAM 1/2

(3) QPSK 1/3

	Frequency offset
	[0:50:200]Hz

	Frequency offset estimation
	Estimation based on CRS
Averaging between sub-frames 


2.2 Simulation results
In figures 1-3, the simulation results show the performance of UE in behaviour A and B with EPA5 channel model. Three kinds of MCS, 64QAM 3/4, 16QAM 1/2, QPSK 1/3 are considered. The frequency offset range is from 0Hz to 200Hz with a step of 50Hz. The results of ideal timing are also put in the figures as the reference. 
Regarding the UE implementation methods for the frequency offset, there are several options discussed in the previous RAN4 meeting [4-9]. In our simulation, we evaluated the performance of UE implementation in Behaviour A and the following frequency offset correction method in Behaviour B.

UE implementation in Behaviour A: Only TP1 transmits CRS. Frequency synchronization tracking on CRS and no compensation for PDSCH frequency offset.
UE implementation in Behaviour B: Both TP1 and TP2 transmit the same CRS. Frequency synchronization tracking on the combined CRS and UE do compensation for DM-RS/CSI-RS/PDSCH to reduce the impact of ICI.
Based on the simulation results in figures 1-3, we have the following observations:
· For UE in behaviour A, the performance loss is obvious in the case of 16QAM and 64QAM transmission. The performance loss for 16QAM is 1.5dB with 100Hz frequency offset, and for 64QAM, a loss nearly 2dB is observed.  
· For UE in behaviour B, the performance degradation is small even with the highest MCS for full resource allocation. And from the simulation results under EPA5, 200Hz frequency offset seems acceptable for the UE in behaviour B. But we need more simulation results considering the partial resource allocation and other channel model which will affect the estimation accuracy and demodulation performance.
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Figure 1: Frequency offset correction performance: QPSK 1/3, 50RB
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Figure 2: Frequency offset correction performance: 16QAM 1/2, 50RB
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Figure 3: Frequency offset correction performance: 64QAM 3/4, 50RB
3 Conclusion
In this contribution, we provide our simulation results for the performance of UE in behaviour B with EPA5 channel model. Based on the simulation results, we have the following observations:
· For UE in behaviour A, the performance loss is obvious in the case of 16QAM and 64QAM transmission. The performance loss for 16QAM is 1.5dB with 100Hz frequency offset, and for 64QAM, a loss nearly 2dB is observed.  

· For UE in behaviour B, the performance degradation is small even with the highest MCS for full resource allocation. And from the simulation results under EPA5, 200Hz frequency offset seems acceptable for the UE in behaviour B.
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