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1 Introduction
In RAN4#74 and #74bis meetings the channel models for high speed scenarios are discussed[1][2][3]. The following three new channel models are identified:

· SFN model (RRH sharing the same cell id to UE) 

· Leaky cable outside carriage to Repeater in tunnel scenario

· Leaky cable inside carriage to UE in tunnel scenario
Herein the channel profile for SFN scenario has a consensus in this meeting. In this contribution TP on channel model for SFN scenario are proposed for clause 6.2 in [4]. The remaining two channel models need further study.
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Text proposal

-----------------------------------------------------------Start of TP---------------------------------------------------------
6
RRM and demodulation requirements enhancements under identified high speed scenarios

6.1
General
<Text will be added.>
6.2
Identified Scenarios

<Text will be added.>
6.2.3
Possible new channel models

6.2.3.1 Scenario1: SFN scenario (RRH sharing the same cell id)

Doppler shift, tap delay and relative power of scenario 1 are time-variable.

· Doppler Shift

Doppler shift from nth-RRH (assuming N RRHs share the same cell ID) is given by:
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where 
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 is the distance between two neighbour RRH;
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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.
SFN condition includes open space SFN and tunnel SFN scenario. Doppler shift for both scenarios are given by equation 6.2.3.1-1, where the required input parameters listed in table 6.2.3.1-1 and the resulting Doppler shift shown in Figure 6.2.3.1-1 and 6.2.3.1-2 are applied for all frequency bands.
Table 6.2.3.1-1: Parameters for SFN scenarios
	 Parameter
	Value

	
	Open space SFN
	Tunnel SFN
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	1500 m
	500 m

	
[image: image10.wmf]min

D


	300 m
	4 m
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	350 km/h
	350 km/h
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	850Hz
	850Hz

	N
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Figure 6.2.3.1-1 Doppler shift trajectory for open space SFN scenario
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Figure 6.2.3.1-2 Doppler shift trajectory for tunnel SFN scenario

· Tap delay
Tap delay is the received relative time difference from each tap to the first received tap.

The nth-tap delay is given by
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where assuming the first received path is from i-th RRH.
· Relative power

Taking free space propagation model as an example, the received power is inversely to distance n-times square assuming n=2. Relative power is inverse to distance square. The nth-tap relative power is given by
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-----------------------------------------------------------End of TP---------------------------------------------------------
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