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1 Introduction
In RAN#70 meeting, the WI of “Performance enhancements for high speed scenario” had been approved. The objective of the work item is to “specify the requirements for UE RRM, UE demodulation and BS demodulation which were identified in SI stage. Target moving speed is at least 350km/h and at most 750km/h, depending on candidate solution. Supporting more than 350km/h is only considered for the unidirectional RRH arrangement and the frequency pre-compensation solution.” [1] The objective of the WI for UE demodulation performance requirements 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.
· Specify new CSI requirements considered for the final solutions to enhance the downlink demodulation performance, if needed.
· For the requirements with advanced receiver in high speed scenarios, the other receiver solutions showing comparable performance with the candidate solutions can be considered.
· Receiver robustness in other scenarios/channels should be considered.
In this paper, we will share our views on the channel model for the SFN scenarios.
2 Demodulation under SFN scenarios
In the SI, the SFN scenario is identified, and the performance of UE demodulation and BS demodulation for the SFN scenarios had been studied. 

The simulation results showed that there is no need to specify the new BS demodulation performance requirements for the SFN scenario.

For the downlink performance under the SFN scenario, significant performance gap is observed under 350km/h and 30km/h, so the performance enhancement needs to be considered. Some candidate solutions were proposed.

· Advanced receiver
The degradation of the performance of UE in SFN scenarios is mainly because of the imperfect frequency tracking and channel estimation. For the advanced receiver with new algorithms for frequency tracking and the channel estimation, the performance can be improved. Such receiver could be called as HeUE (high speed scenario enhanced UE). 
This solution puts forward a higher requirement on UE’s capability of frequency tracking and channel estimation. With this solution, UE can ensure its performance in the SFN scenarios without any extra demands for BS or antennas configurations. The disadvantage of this solution is that the SINR in the UE side is limited by the ICI of the two tap, advanced receiver may not suitable for the very high speed such as 750km/h. 
· BS frequency pre-compensation
The BS frequency pre-compensation is a BS based solution. For this solution, BS will determine the downlink Doppler frequency to be compensated by estimating the uplink Doppler frequency using the uplink signal, e.g., PUCCH and PUSCH, and then compensate the frequency per RRH before transmitting in downlink.
For the BS frequency pre-compensation solution, the Doppler shift in the UE receiver is always small, legacy UE will have good performance under this condition.
· Unidirectional SFN arrangement
The Unidirectional SFN scenario is based on a network deployment where directional antennas are used and where it therefore can be controlled at which point a UE leaves one beam and enters the next. The intention is to provide a stable downlink carrier frequency as experienced by the UE when travelling at high speed. This can be achieved by arranging the RRHs in such manner that the strongest signal received by the UE has a nearly constant Doppler shift without sign-alternation. 
As this solution is based on network deployment with directional antennas, its channel model is different to that of SFN scenarios with omni-directional antenna (or alike).

The frequency pre-compensation solution and unidirectional SFN arrangement solution can lower the requirements for UE receiver by doing more work in the BS or network arrangement. In order to ensure UE can work in any conditions, test cases for UE demodulation under SFN scenarios with advanced receiver should be considered. Therefore, the SFN channel model should be specified.
Proposal 1: Specify the SFN channel model in TS36.101.
3 Channel model for the SFN scenarios
The channel model for the SFN scenarios had been deeply discussed in the SI, and the final conclusion had been captured in TR36.878. The agreed channel model can be used for UE demodulation and RRM requirements for SFN scenarios in the WI. 

The channel model for the SFN scenarios in TR 36.878 is a 2-tap channel with time-variable Doppler shift, tap delay and relative power. There are two sets of parameters for SFN scenarios, which are provided in Table 1 and Table 2 respectively. 

Table 1:  Parameters for SFN scenarios(Table 6.2.3.1-1 in [2])
	Parameter
	Value
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Table 2: Parameters for SFN scenarios(Table 6.2.3.1-2 in [2])
	Parameter
	Value
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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 maximum Doppler frequency. 
As the maximum Doppler frequency in Table 1 and Table 2 are the same, it is not necessary to specify test cases for both sets of parameters. Only the one demands higher capability of frequency tracking and channel estimation is needed. As the closer the distance between two neighbor RRH is, the smaller the received power gap between the two taps is, which is more challenge for the receiver to have good performance. Therefore, the parameters in Table 2 is preferred.

Proposal 2: Down select the parameters for the channel model of the SFN scenarios in TR36.878.The parameters in Table 6.2.3.1-2 in TR36.878 are preferred.
The corresponding CR is provided in [3].
4 Conclusions
In this contribution we have analysis the channel model for the SFN scenarios. Based on the analysis, we propose that:
Proposal 1: Specify the SFN channel model in TS36.101.
Proposal 2: Down select the parameters for the channel model of the SFN scenarios in TR36.878. The parameters in Table 6.2.3.1-2 in TR36.878 are preferred.
The corresponding CR is provided in [3].
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