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1 Introduction
In RAN4 #75 meeting, the channel model of SFN scenarios had been defined [1]. In this document, we provide our simulation results of UE demodulation performance under SFN channel model and share our views on the open issues.
2 Simulation assumptions
The simulation parameters for UE demodulation performance under the new identified SFN channel model are shown in Table 1 and Table 2, which is created based on the parameters agreed in [1] and [2].
Table 1 Simulation parameters for UE demodulation performance evaluation under SFN channel model
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	Duplex mode
	
	FDD

	MCS
	
	Link adaptation with OLLA/ fixed MCS

	Propagation condition and correlation matrix
	SFN
	
	Dynamic SFN channel as specified in 6.3.1: 
· Doppler shift, relative time delay and relative power change with time;
· Static channel matrix as defined in B.1 in 36.101;
· Velocity of train: 
· Option 1: 350km/h
· Option 2: 30km/h (75Hz)as baseline for performance comparison 

	Antenna configuration
	
	2x2

	Transmission mode
	
	TM3

	Reference receiver
	
	MMSE-IRC

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical


Table 2 Parameters for SFN scenarios
	 Parameter
	Value
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3 Simulation results and discussion
In this section, the throughput performance of UE is depicted under SFN channel model. Note that in this paper, the power of each path is normalized to the instantaneous total received power for the SFN channel model.

Simulation results are summarized in the following.

· Fig. 1 depict UE throughput with link adaption and OLLA . It can be seen from the results that
· UE performs better under SFN propagation condition than under EVA75 propagation condition in the range that SNR <= 20, where up to 2dB performance gain can be observed. This is consistent with the expectation that the superposition signal transmission from two RRHs is benefit for UE performance. 

· In the range that SNR >20dB, performance loss can be observed under SFN propagation condition compared to under EVA75 propagation condition. 
· Channel estimation under SFN channel model is more challenge compared to under EVA75 channel condition.
·  Fig. 2- Fig. 4 depict UE throughput with different modulation format and coding rate. It can be seen from the results that
· UE performs better under SFN propagation condition than under EVA 75 channel condition when 16QAM ( MCS = 14) is used. This is consistent with the performance with link adaption that for the range of SNR<=20dB, UE performs better under SFN propagation condition.
· Performance loss can be observed under SFN propagation condition compared to under EVA75 propagation condition when 64QAM is used (MCS = 19 and MCS=20), and the loss increases with the decreasing of target coding rate ( i.e. MCS level increases). This is also consistent with the performance with link adaption.
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Figure 1 UE demodulation performance under SFN scenarios with link adaption and OLLA
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Figure 2 UE demodulation performance under SFN scenarios, MCS14
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Figure 3 UE demodulation performance under SFN scenarios, MCS19
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Figure 4 UE demodulation performance under SFN scenarios, MCS20

4 Conclusions
In this contribution we provide our initial simulation results for the SFN propagation condition. Based on the simulation results we came to the following conclusions:

Conclusion: Compared to the demodulation performance under EVA75 propagation conditions, 

· When link adaption and OLLA is considered, UE performs better in SFN propagation condition under the range that SNR<= 20dB, and worse in SFN channel conditions under the range that SNR>20dB.
· When the modulation format of UE is 16QAM, UE performs better under SFN propagation condition.
· When the modulation format of UE is 64QAM, UE performs worse in SFN propagation condition, and the gap of performance under the two propagation conditions increases with the decreasing of the coding rate.
In order to test UE’s capability of frequency tracking and channel estimation, we propose that:
Proposal1: Introduce a test case for SFN propagation conditions with 64QAM. MCS 19 and MCS 20 can be considered.
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