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1   Introduction
In the RAN4 meeting #78bis, the simulation assumptions were agreed in [1]. In this contribution, we will provide the simulation results according to the agreed simulation assumptions for SFN scenario.
2   Simulation assumptions
The simulation assumptions agreed in [1] are given in Table 1 and Table 2 for information. Except for those assumptions, it was also agreed that

Table 1: Simulation assumptions for UE demodulation performance evaluation under the new high speed train scenario (Link adaptation)
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	Duplex mode
	
	FDD

	MCS
	
	Link adaptation with OLLA
PUCCH 1-0 periodic CQI feedback mode

	Propagation condition and correlation matrix
	SFN
	
	Dynamic SFN channel model: 
· Option 1: Channel model for SFN Scenario1and 2d, which is specified in WF (R4-163027);
· Option 2: Channel model for SFN Scenario1and 2d, which is specified in 6.2.3.1 of TR36.878
Parameters: 

· Doppler shift, relative time delay and relative  power change with time, which is specified in  WF (R4-163027) and Table 6.2.3.1 of TR36.878 for SFN Scenario 1 and 2d respectively; 
· Static channel matrix as defined in B.1 in 36.101; 
· Velocity of train: 350km/h
Note: The channel model is normalized.

	Antenna configuration
	
	2x2

	Transmission mode
	
	TM3

	Reference receiver
	
	· Option 1: HeUE defined in 6.4.3.1 of TR36.878; 
· Option 2: UE assuming extended U-shape Doppler spectrum and always covering the high power paths in Doppler spectrum
· Other options are not precluded

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical


Table 2: Simulation assumptions for UE demodulation performance evaluation under the new high speed train scenario (fixed MCS)
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	Duplex mode
	
	FDD

	MCS
	
	· Option1:  MCS#19 (R.35-4 FDD)
· Option 2: MCS#16
· Option 3: MCS#5

	Propagation condition and correlation matrix
	SFN
	
	Dynamic SFN channel model: 
· Option 1: Channel model for SFN Scenario1and 2d, which is specified in WF (R4-163027);
· Option 2: Channel model for SFN Scenario1and 2d, which is specified in 6.2.3.1 of TR36.878
Parameters: 

· Doppler shift, relative time delay and relative  power change with time, which is specified in  WF (R4-163027) and Table 6.2.3.1 of TR36.878 for SFN Scenario 1 and 2d respectively; 
· Static channel matrix as defined in B.1 in 36.101; 
· Velocity of train: 350km/h
· Note: The channel model is normalized.

	Antenna configuration
	
	2x2

	Transmission mode
	
	TM3

	Reference receiver
	
	· Option 1: HeUE defined in 6.4.3.1 of TR36.878; 
· Option 2: UE assuming extended U-shape Doppler spectrum and always covering the high power paths in Doppler spectrum
· Other options are not precluded

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical


3   Simulation results
In this paper, we would like provide the simulation results for fixed MCS cases under Scenario 1. The simulation results are given in Figure 1~3. In Figure 1, we provide the simulation results with fixed MCS#19 and different algorithms. In Figure 2, we provide the simulation results with fixed MCS#16 and different algorithms. In Figure 3, we provide the simulation results for MCS#5.
In the simulations, Algorithm #1 represents Option 1 receiver in the simulation assumptions, and in order to know the upper bound of the performance by using this method it is assumed that the relative delays, Doppler shifts and relative powers for each path can be ideally estimated. Algorithm #2 corresponds to the Option 2 receiver. It is assumed that the frequency tracking is ideally conducted, and UE can use the extended U-shape spectrum which covers all the high power taps in Doppler spectrum to generate the channel estimation filter.
Algorithm #3 corresponds to Option 1 receiver which is capable of estimating all the parameters of the channel.

Algorithm #4 corresponds to UE which assumes U-shape Doppler spectrum to generate the channel estimation filter in time-domain but assumes the lower Doppler spread value (i.e., UE is only capable to handle about 300Hz as maximum Doppler spread) such that it cannot cover all the taps of channel in Doppler spectrum domain.
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Figure 1: Fixed MCS#19
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Figure 2: Fixed MCS#16
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Figure 3: Fixed MCS#5
It can be observed that Option 2 receiver with the ideally estimated parameters can provide the good performance, and Option 1 receiver with the practical parameter estimation can provide the comparable performance. In [2] we provided the simulation results under SFN scenario 2d, where the Option 1 receiver outperformed Option 2 receiver with MCS#19. 
From robustness and minimum requirement aspects, it would be reasonable to choose Option 2 receiver as the reference receiver for high speed performance enhancement. But more simulation results with link adaptation would be needed before making the final decision on reference receiver.
Besides, we would like to point out that if some assistance information was provided the performance for high speed train could be further optimized according to the simulation results shown in this paper and [2].
4   Conclusion 
In this paper, we provide the initial simulation assumptions for high speed performance enhancement according to the agreed simulation assumption in [1] for SFN Scenario 1. The similar performances of Option 1 and Option 2 receiver are observed under SFN Scenario 1 with the fixed MCS-es. 
From robustness and minimum requirement aspects, it would be reasonable to choose Option 2 receiver as the reference receiver for high speed performance enhancement. But if some assistance information was provided the performance for high speed train could be further optimized.
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