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1   Introduction
In the RAN4 meeting #78, the way forward on UE performance enhancement under SFN channel was agreed [1]. And it was proposed to study more SFN scenarios for channel model than that one used for generate the two-path channel model in the technique report of SI. In this paper we would like to follow the agreements to study the channel model further.
2   Previous agreements
2.1   Scenario assumptions 
In [1] the scenario assumptions were agreed as shown below:
· Scenarios assumptions

· Simulation assumptions agreed in SI are treated as baseline, and others assumptions are not precluded. 

· Following parameters are encouraged for evaluation 

	Parameter 
	Value 

	
	SFN scenario 1 
	SFN scenario 2d 

	RRH Railway track distance (Dmin) 
	300m 
	5m 

	Distance between RRH (Ds) 
	1km; 1.5km 
	500m 

	Cell ISD 
	2km (2RRHs connect to 1 BBU); 3km (2RRHs connect to 1 BBU)
Other number of RRH is not precluded 
	1km (2RRHs connect to 1 BBU); 

	RRH height (compared to railway track) 
	25m 
	2.5m 


2.2   Agreed channel model in SI

In TR36.878 the 2-tap channel model is defined based on the parameters given in Table 6.2.3.1-1 and Table 6.2.3.1-2. And in order to get the implementation agnostic assumption, for the agreed channel model, the omni-directional antenna is assumed. And this channel model is useful especially for scenario with the small inter-distance between the track and station.
· Proposal 1: Adopt 2-tap channel model specified in TR36.878 for the evaluation and as the candidate channel model to specify the demodulation performance requirements for SFN scenario performance enhancement in WI phase.
Table 6.2.3.1-1: Parameters for SFN scenarios

	Parameter
	Value
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[image: image2.wmf]min

D


	10 m
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	875 Hz


Table 6.2.3.1-2: Parameters for SFN scenarios

	Parameter
	Value
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	500 m
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	5 m
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3   Analysis of channel model for SFN Scenario 1
3.1   Relative power level, Doppler shift and Relative delay
Following the same path loss model as used to derive the 2-tap channel model, we show the channel model for Ds = 1km in Figure 1, including normalized power level, Doppler shift and relative tap delay. Here to keep the generality, we still use the omni-directional antennas. In Figure 2, we show the channel model for Ds=1.5km. 
Comparing two channel models, the power level of non-dominant paths when Ds = 1km is higher than those when Ds = 1.5km. In that way, we can use the channel model with Ds = 1km as the channel model for robust analysis. For this model, there may be three paths observed when UE is approaching RRH, e.g., at 2000km.
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(a) Normalize relative power level

[image: image10.emf]0 500 1000 1500 2000 2500 3000 3500 4000

-1000

-800

-600

-400

-200

0

200

400

600

800

1000

Distance (meter)

Doppler shift (Hz)

 

 

RRH0

RRH1

RRH2

RRH3


(b) Doppler shifts
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(c) Relatively delay

Figure 1: Channel model for Ds=1km for SFN Scenario 1
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(a) Normalize relative power level
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(b) Doppler shifts
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(c) Relatively delay

Figure 2: Channel model for Ds=1.5km for SFN Scenario 1

3.2   Equations for generating the channel model
In Figure 3 we show the SFN deployment, through which the channel model in the above section is derived. We assume that totally there are four RRH with the same Cell ID for simplicity. The first station is located at x1 = (0+j300) meter, the second at x2=(1000+j300)meter, the third at x3= (2000+j300)meter, and the fourth at x4=(3000+j300)meter. We use the complex variables here.
The train location can be denoted as y=a+j*0 and a~[0,+inf], which means the train is right on the track. And we neglect the height of the station for simplicity.
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Figure 3: Deployment of SFN

The power level for the signal from kth BS can be derived by
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The Doppler shift for the signal from kth BS can be derived as
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The relative delay for the signal from kth BS can be derived as 
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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.
For the evaluation, we can evaluate the performance from location at 500 meters to 2500 meters along the track.
4   Conclusion 
In this paper, we provide the analysis on the channel model based on the agreed way forward. According to the technique report, the agreed channel model in SI corresponds to one the scenarios in the agreed way forward. So we propose that
· Proposal 1: Adopt 2-tap channel model specified in TR36.878 for the evaluation and as the candidate channel model to specify the demodulation performance requirements for SFN scenario performance enhancement in WI phase.
For SFN Scenario 1, in section 3.2 we provide the channel model for further evaluation.
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