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1 Introduction
The term SFN used in TR 36.878[1] is based on the proposal from operators from the new scenario collection stage of the SI. The unidirectional SFN arrangement is discussing in several meetings. In order to avoid confusion, we provide this TP to make some clarification on the current SFN scenario.
Reference
[1] R4-157076, TR 36.878 v.1.1.0, Huawei, HiSilicon

Text proposal

-----------------------------------------------------------Start of TP---------------------------------------------------------
6.2.2
Scenario summary
Based on the scenario analysis from RRM and demodulation perspective, the following scenarios are prioritized to be studied,

· Scenario 1 and 2d

· 1st hop of scenario 2c

· Scenario1

· RRHs are connected to one BBU with fiber 

· Multiple RRUs share the same cell ID

· No repeaters instalment 

Table 6.2.2-1: Parameters for Scenario 1 

	Parameter
	Value

	RRH Railway track distance
	300m

	Distance between RRH
	1km; 1.5km

	Cell ISD
	2km (2RRHs connect to 1 BBU);

3km (2RRHs connect to 1 BBU)

	RRH height (compared to railway track)
	25m


Note: The UE in the midway of two RRHs could simultaneously receive signals from the RRHs with different directions and relative equal power.
· Scenario 2d

· RRHs or RAUs is deployed through fiber in tunnel environment

· RRHs or RAUs share the same cell id

· Repeaters are not installed on the carriage

Table 6.2.2-2: Parameters for Scenario 2d

	Parameter
	Value

	RRH Railway track distance
	5m

	Distance between RRH
	500m

	Cell ISD
	1km (2RRHs connect to 1 BBU);

	RRH height (compared to railway track)
	2.5m


· Scenario 2c

· Leaky cables are used to extend the signal through the tunnel environment

· Repeaters are installed on the carriage and distribute signal inside the carriage through leaky cables.

Table 6.2.2-3: Parameters for Scenario 2c 

	Parameter
	Value

	Tunnel leaky cable length
	1.5km

	Slot distance of leaky cable
	TBD

	leaky cable height (compared to railway track)
	8m


----------------------------------------------------------- Next change--------------------------------------------------------
6.2.3
Possible new channel models

6.2.3.1
SFN scenario (RRH sharing the same cell id)

For the SFN channel model, no antenna pattern is considered. The schematic diagram is shown in Figure 6.2.3.1-1.
Doppler shift, tap delay and relative power of SFN channel model are time-variable. A 2-tap channel is used as a baseline. 
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 Figure 6.2.3.1-1: SFN scenario schematic diagram
· Doppler Shift

RRHs are deployed along the railway in sequential order. Path 1 denotes the path from even RRH and path 2 denotes the path from odd RRH. Doppler shifts of two 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 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.

Doppler shift and cosine angle are given by equation 6.2.3.1-1, 6.2.3.1-2, 6.2.3.1-3 and 6.2.3.1-4, where the required parameters are listed in table 6.2.3.1-1 and table 6.2.3.1-2, according to which the resulting Doppler shift is shown in Figure 6.2.3.1-1 and Figure 6.2.3.1-2, respectively.

Table 6.2.3.1-1: Parameters for SFN scenarios

	Parameter
	Value
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Table 6.2.3.1-2: Parameters for SFN scenarios

	Parameter
	Value
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Figure 6.2.3.1-2: Doppler shift trajectory for SFN scenario for Table 6.2.3.1-1
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Figure 6.2.3.1-3: Doppler shift trajectory for SFN scenario for Table 6.2.3.1-2

· Relative power

Signal power received by the UE for each path is given by,
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Note that 
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 are normalized to the instantaneous total received power.
· Tap delay
Time delay of two taps are given by
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-----------------------------------------------------------End of TP---------------------------------------------------------
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