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1. Introduction
In RAN4#76 meeting, it was agreed to normalize the received power of each path in the SFN channel model to the instantaneous total received power. The updated SFN channel model was provided in [1].
In this contribution, we evaluate the UE demodulation performance under SFN channel model.
2. Maximum Doppler shift for SFN channel
In RAN4#74 meeting, a way forward on high speed train scenarios was approved. It was agreed that 2.7GHz is considered as the target frequency for both FDD and TDD in the SI [2]. So the target maximum Doppler shift for downlink is 875Hz.
Take CMCC as an example, band 41 (2.6GHz) is deployed for high speed train, which means the maximum Doppler shift is 843Hz for downlink [3]. According to operators’ input, it seems that 2.6GHz is the highest frequency for high speed deployment so far. Hence, at least 850Hz should be evaluated for SFN channel in Rel-13.
Proposal 1: The maximum Doppler shift of SFN channel model should not be less than 850Hz in Rel-13.

3. Simulation assumption
Table 1 shows the parameters for SFN channel model. Table 2 and 3 show the detailed simulation assumptions for SFN channel model [4]. The agreed dynamic SFN channel model was provided in [1].

Table 1: Parameters for SFN channel model
	 Parameter
	Value
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	850 Hz


Table 2: Simulation assumptions for UE demodulation performance evaluation under the new high speed train scenario 

	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	Duplex mode
	
	FDD

	MCS
	
	Link adaptation with OLLA
PUCCH 1-0 periodic CQI feedback mode

	
	
	MCS#14, MCS#19 (R.35-4 FDD)

	Propagation condition and correlation matrix
	SFN
	
	Dynamic SFN channel as specified in 6.2.3.1: 

· Doppler shift, relative time delay and relative power change with time;

· Static channel matrix as defined in B.1 in 36.101;

· Velocity of train: 

· Option 1: 350km/h

· Option 2: 30km/h (75Hz)as baseline for performance comparison 

	Antenna configuration
	
	2x2

	Transmission mode
	
	TM3

	Reference receiver
	
	MMSE-IRC

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical


4. Simulation results

Figure 1~3 show the simulation results for SFN channel under different MCS. 
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Figure 1: Throughput under link adapation with OLLA
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Figure 2: Throughput under MCS 14
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Figure 2: Throughput under MCS 19

According to the simulation results, the UE demodulation performance degrades under very high Doppler shift (850Hz), especially for high MCS. The performance degradation is caused by channel estimation and frequency tracking error due to multiple paths. Hence, enhanced algorithms for channel estimation and frequency tracking from UE side are encouraged to enhance the performance under SFN high speed scenario.
Proposal 2: It is proposed to study the possible enhanced algorithms for channel estimation and frequency tracking to enhance the UE performance under SFN channel.
5. Conclusion
In this contribution, we discuss the maximum Doppler shift for SFN channel and provide simulation results. The proposals are provided as follows:
Proposal 1: The maximum Doppler shift of SFN channel model should not be less than 850Hz in Rel-13.
Proposal 2: It is proposed to study the possible enhanced algorithms for channel estimation and frequency tracking to enhance the UE performance under SFN channel.
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