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1 Introduction

In the Way forward on the SFN channel model [1] and the simulation assumptions in [2], simulations have been performed. 
Due to lack of time and resources the advance receiver for high speed train proposed by Huawei and MediaTek in [3] and [4] has not been implemented. Our comments on the enhanced receiver are given in a separate document [5]. 
2 Simulation assumptions
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	Duplex mode
	
	FDD

	MCS
	
	Link adaptation with OLLA

	Propagation condition and correlation matrix
	SFN
	
	Dynamic bidirectional SFN channel as specified in 6.2.3.1 in 36.878: : 
· Doppler shift, relative time delay and relative power change with time;

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

	Antenna configuration
	
	2x2

	Transmission mode
	
	TM3

	Reference receiver
	
	MMSE-IRC

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical

	Ds
	m
	500

	Dmin
	m
	5

	v
	km/h
	350

	Max fd
	Hz
	70 and 870


Table 2: (Table 6.4.1-2 in 36.878) Simulation assumptions for UE demodulation performance evaluation under the new high speed train scenario (fixed MCS)
	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	Duplex mode
	
	FDD

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

	Propagation condition and correlation matrix
	SFN
	
	Dynamic bidirectional SFN channel as specified in 6.2.3.1 in 36.878: 
· 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 

	
	Leaky cable
	
	Channel for leaky cable to repeater in Tunnel as specified in 6.2.3.2
· The performance under AWGN is provided for performance comparison

	Antenna configuration
	
	2x2

	Transmission mode
	
	TM3

	Reference receiver
	
	MMSE-IRC

	Noise estimation
	
	Practical

	Time and frequency track
	
	Practical


3 Simulation results
The simulations of the bidirectional SFN channel with the legacy receiver are performed. Since no simulation bench for advanced receiver for HST has been developed in Ericsson due to lack of time and resources no advanced receiver results are available. 
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Figure 1: Simulation results of the legacy receiver with link adaption and distance between radio heads is 1000m. 
In Figure 1, the simulations for link adaption with 1000 ms distance between the radio heads are shown.  The Max throughput with achieved for 70Hz channel with OLLA is 36.2Mbps while the max throughput for the 870Hz channel is 22.2 MHz, thus 61% of the throughput of the 70Hz channel. 
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Figure 2: Simulation results of the legacy receiver  with link adaption and distance between radio heads is 500m. 

In our simulations for link adaption with 500 m distance  between the radio heads in Figure 2, the results are almost identical.  Both the 70 Hz  and 870 Hz channels has almost identical performance as for 1000 m distance and here the performance on the 870Hz bidirectional SFN channel reaches 63% of the max throughput on the 70Hz channel.
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Figure 3: Simulation results of the legacy receiver  with fixed MCS=19 and distance between radio heads is 1000m
For the fixed MCS simulation with MCS=19, in Figure 3, the max throughput is 16.3 Mbps. That is reached at SNR=12dB for the 70Hz channel, while the 870 Hz test only reaches 12.25 Mbps when SNR=24dB. This is slightly more than 70% of the max throughput. 

Similar results are seen for 500 m distance between the radio heads, Figure 4. The 870 Hz test reaches 13Mbps when SNR is higher than 30 dB. 
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Figure 4: Simulation results of the legacy receiver  with fixed MCS=19 and distance between radio heads is 500m
4 Conclusion

Observation 1: Simulations of the throughput for the bidirectional SFN high speed train propagation have been presented in this document. The results show that the performance, as discussed during last meeting, is degraded compared with the maximum available throughput without an advanced receiver. This is valid both for OLLA and MSC19 cases. 
Observation 2: It has in [3] and [4], been shown that an enhanced receiver may improve the performance, but it has not been possible for us to implement and test that receiver. 
Proposal 1: The proposed advanced receiver has to be studied further in order to check e.g. the robustness for other propagation conditions as discussed in [5]
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