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1   Introduction
In the RAN4 meeting #78bis, the way forward on SFN channel model was agreed in [1]. The baseline channel model was agreed, but there are still a number of options. In this paper, we would like to confirm the baseline assumption and try to encourage the group to converge on the channel model.
2   Baseline channel model
The baseline channel model is captured in [1]. The deployment for the scenario is shown in Figure 1, where the four RRHs with the same cell ID are deployed.
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Figure 1: Deployment of SFN

The channel model is some kind of general channel model. With the omni-directional antenna pattern, it can be used for evaluation of the performance for SFN scenario. With the uni-directional antenna pattern, it can be used for evaluation of the performance under the unidirectional scenario.
By using the complex-valued coordinate, the calculation of Doppler shift, relative power and relative delay can be simplified. The agreements are as follows:
· Assumptions of locations of RRHs and the trains:

· Four RRHs with the same Cell ID are assumed for simplicity. The four stations are located at

· Scenario 1

· x1 = (0+j300) meter

· x2=(1000+j300)meter

· x3= (2000+j300)meter

· x4=(3000+j300)meter

· Scenario 2d 

· x1 = (0+j5) meter

· x2=(500+j5)meter 

· x3= (1000+j5)meter 

· x4=(1500+j5)meter 

· The train location is denoted as 

· y=a+j*0 and a~[0,+inf], which means the train is right on the track. 

· And the height of the station was neglected for simplicity. 

· Equations for the channel model:

· The power level for the signal from kth BS: 
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· The Doppler shift for the signal from kth BS: 
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· The relative delay for the signal from kth BS: 
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Where v is the moving speed of the train, fC is the center frequency, and C is the velocity of light. 

· Parameters are show in the tables below.
Table 1: Parameters for SFN scenarios: SFN Scenario 1
	Parameter
	Value
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	1000 m
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	10 m
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	350 km/h
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	875 Hz


Table 2: Parameters for SFN scenarios: SFN Scenario 2d
	Parameter
	Value
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	500 m
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	5 m
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· Evaluation period (for information):
· For the evaluation, we can evaluate the performance of scenario 1  from location (along the track) at 

· Option 1: 500 meters to 2500 meters 

· Option 2: 1000 meters to 2000 meters

· and scenario 2d from location (along the track) at

· Option 1: 250 meters to 1250 meters 

· Option 2: 500 meters to 1000 meters
3   Discussion
According to online and offline discussion, among the option 1~5, the main difference is how to express the Doppler shift, relative power and relative delay, and the deployment given in Figure 1 and the principle to define the channel model given in baseline, i.e., Option 1, was agreeable to the group. So we would like to confirm the baseline option for channel model to make it as the formal agreed channel model.
And in the following paper, we would like to share some field data for high speed train, where about four RRHs are grouped together. Figure 2~ Figure 5 show the propagation profile which corresponds to the similar scenario given in SFN Scenario 1. From the figures, it can be observed that two to four paths could be observed in the real network, which matches the baseline channel mode given in [1]. And the number of taps with the significant power is limited, and it is not rich multipath channel.
After AFC of UE, the estimated frequencies for the first tap and second tap in Figure 2 are roughly 38Hz and 675Hz, and about 277Hz and 762Hz in Figure 4. Those observations also would justify the baseline channel model.
In Figure 6, we provide the picture of the typical deployment of high speed railway. It can be observed that the usually the train is moving in almost the open space or over the viaduct. So it would be reasonable not to model the reflection paths.
· Proposal: confirm the baseline option given in R4-163052 as the agreed SFN channel model for performance evaluation in high speed performance enhancement WI.
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Figure 2: Time domain propagation profile sample for the Region 1 of high speed train from Shanghai to Changzhou in China: four color curves corresponding to the profile obtained via different CRS symbols
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Figure 3: Time domain propagation profile sample for the Region 2 of high speed train from Shanghai to Changzhou in China: four color curves corresponding to the profile obtained via different CRS symbols
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Figure 4: Time domain propagation profile sample for the Region 1 of high speed train from Shang-Dong to Shanghai in China: four color curves corresponding to the profile obtained via different CRS symbols
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Figure 5: Time domain propagation profile sample for the Region 2 of high speed train from Shang-Dong to Shanghai in China: four color curves corresponding to the profile obtained via different CRS symbols
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Figure 6: Typical deployment of high speed railway
4   Conclusion 
In this paper, we provide the field data and analysis to confirm the baseline SFN channel model given in [1]. We propose that:
· Proposal: confirm the baseline option given in R4-163052 as the agreed SFN channel model for performance evaluation in high speed performance enhancement WI.
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