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1   Introduction
In RAN plenary meeting #70, the new work item “Performance enhancements for high speed scenario” was approved [1]. 
One of the WI objectives is 

·    Specify demodulation performance requirements for the downlink demodulation performance if needed, based on the following three candidate solutions provided in SI, including advanced receiver in high speed scenarios, BS frequency pre-compensation and Unidirectional SFN arrangement.

To achieve the objective, appropriate channel model to specify demodulation requirements is needed to be defined.
During SI phase, it is identified that some operator’s practical network deployment is based on SFN deployment. In SFN deployment, multiple RRHs are connected to one BBU with fiber, i.e. multiple RRUs shares the same cell ID and same signal is transmitted from multiple RRHs to provide single cell coverage. The SFN deployment along high speed railway is represented in figure 1.
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Figure 1 SFN scenario [3]
In SI phase, a SFN channel model [2] for open space high speed scenario was approved. We present the approved SFN channel model in the following,

· 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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Where 
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in which 
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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; 
[image: image11.wmf]t

 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 whether continue to use those parameters??
	Parameter
	Value
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Table 6.2.3.1-2: Parameters for SFN scenarios

	Parameter
	Value
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Figure 6.2.3.1-1: Doppler shift trajectory for SFN scenario for Table 6.2.3.1-1
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Figure 6.2.3.1-2: 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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In this contribution, we will share our view on SFN channel model for advanced UE performance requirements and give our proposal on it.
2   Discussion
With UE travelling along the high speed railway, the channel parameters of Doppler shift, tap power and delay are time-variant. From the channel model defined in SI, it is observed that channel parameters’ character reflects practical channel in SFN deployment.  What’s more, based on the defined fast changing SFN channel model, the channel estimation which is one of the key bottlenecks in high speed scenario could be verified in fast changing scenario.
In practical network, UE receiver is always tracking the strongest path. However, somewhere midways between two antenna sites in real network, the strongest path will change from the one with negative (positive) Doppler shift to the one with positive (negative) Doppler shift. The approved channel model in SI can reflect the strongest path change almost the same as real network.  And it could also meet the requirements of verify the frequency shift estimation especially in the middle of two adjacent RRHs which is critical to demodulation performance as discussed in [4]. 
Another key issue is that the Doppler spectrum in SFN deployment is not classic U-shape Doppler spectrum after frequency shift compensation. As UE receive two set signals with opposite Doppler shift and UE tracks strongest tap’s Doppler shift value, the Doppler spectrum is not symmetrical after the frequency shift being compensation based on Doppler shift estimation results, which means the optimal Wiener filter for channel estimation for NLOS channels will not be appropriate for the SFN deployment. While UE is near to one RRH, there is no degradation almost because the signal with opposite Doppler shift is weak. While UE is moving to the adjacent RRH, the signal with opposite Doppler shift is becoming stronger and the degradation is becoming worse because of the shifted Doppler spectrum. The degradation caused by shifted Doppler shift spectrum is worst when UE travelling to the middle of two adjacent RRHs. So channel estimation needs to be enhanced. The approved SFN channel model in SI could be used to verify the channel estimation enhancement. 

Based on the analysis above, we observe that

Observation 1 
With respect to the SFN channel approved in SI phase, the two-tap channel model

· reflects practical channel variation in SFN deployment
· could be used to verify channel estimation in fast changing scenario
· could be used to verify the frequency shift estimation especially in the middle of two adjacent RRHs 
· could be used to verify the channel estimation enhancement especially in middle of two adjacent RRHs 
In SFN deployment scenario, UE receive signal from many RRHs and the strongest two are the two RRHs nearest to UE. The approved two-tap channel is reasonably simplified. And based on the observation above, the key issues could be evaluated based on the approved channel model in SFN deployment. In our view, we can use the approved SFN channel model to specify demodulation requirements in WI phase.
Proposal 1
Use the approved SFN channel model in SI to specify demodulation requirements in WI phase.

3   Conclusions
In this contribution, we give our view on SFN channel model for UE advanced performance requirements. The conclusions are:
Observation 1 
With respect to the SFN channel approved in SI phase, the two-tap channel model

· reflects practical channel variation in SFN deployment
· could be used to verify channel estimation in fast changing scenario

· could be used to verify the frequency shift estimation especially in the middle of two adjacent RRHs 
· could be used to verify the channel estimation enhancement especially in middle of two adjacent RRHs 

Proposal 1

Use the approved SFN channel model in SI to specify demodulation requirements in WI phase.
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