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1 Introduction
In RAN4 #78bis, several additional channel models with more than 2 paths are proposed for bidirectional SFN scenario, a way forward on the additional channel model was agreed [1]. In the way forward, it is noted that down selection is needed for the channel model of SFN scenario with more than 2 paths.
In this paper, we further discuss the channel model for bidirectional SFN scenario with more than 2 paths.
2 Discussion
In the way forward agreed in RAN4 #78bis for the additional channel model of SFN scenario[1], the channel model proposed in [2] is considered to be the baseline. The channel model is for the deployment as shown in figure 1, where four RRHs with the same Cell ID are considered. In [1], it is noted that for this channel model, the evaluations are considered for partial allocation positions (along the track). Option 1 is from the point under RRH1 to the point under RRH 2, option 2 is from the middle of RRH0 and RRH1 to the middle of RRH2 and RRH3. For that channel model, if there are more than 4 RRHs connected to one BBU, option 2 may not consistent to the real deployment, so option 1 may more suitable for the evaluation of UE demodulation performance under the four paths SFN channel model.
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Figure 1 Deployment of SFN [2]
In RAN4 #78bis, we proposed a channel model with 3 paths in [3], which is modelled with the same methodology as the two-tap SFN channel model in SI, i.e. considering the channel model with wrap around. That channel model can be easily extended to 4 paths or more paths. 

Consider the deployment of the SFN scenario in figure 1, we assume that there are RRH4, RRH5, etc. in the right side of RRH3, all RRHs have the same cell ID. The SFN channel model with 4 paths can be modelled as follows:
· The channel is modelled as a four-tap channel corresponding to the four nearest RRHs. 

· When UE passes a wrap around point, RRH for the weakest tap is replaced with the newly approaching RRH. For example, when UE passes RRH2, UE stops receiving signal from RRH0 and starts receiving signal from RRH4. 
Based on this model, we can derive Doppler shift, delay and relative power of the four channel taps as below. 
· Doppler shift
Let maximum Doppler frequency be given by 
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is carrier frequency and 
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 is speed of light.  Assume that 
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 when UE is under RRH0, RRHs are deployed along the railway in sequential order.
Doppler shifts of four paths are given by:
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 is the maximum Doppler frequency. The cosine of angle 
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where 
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 is the distance between two neighbor RRHs; 
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 is RRH Railway track distance in meters; 
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 is the velocity of the train in m/s; 
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 is time in seconds.

· Relative power
Signal power received by UE for each path is given by,
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Note that
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shall be normalized to the instantaneous total received power.
· Path delay

Time delay of four paths are given by
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Where 
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 is the light velocity in m/s.
The four-tap channel model proposed above can be seen as a periodicity channel model of the channel model proposed in [2] from the point under RRH1 to the point under RRH2 with Doppler shifts treated to be no sudden changes. It covers the allocation positions of option 1 of the baseline channel model proposed in [1], and no simulation time restrict. We propose to consider this channel model for UE demodulation performance evaluations as the 4 paths SFN channel model. 
3 Conclusions
In this contribution we further discuss the channel model of SFN scenarios with paths more than two, we propose that:
Proposal 1: Consider the channel model identified in section 2 as the 4 paths SFN channel model for UE demodulation performance evaluations.
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