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1 Introduction
In RAN4 meeting #76, the issue about the channel model for tunnel scenario was extensively discussed and the agreement captured in [1] was achieved. In this contribution, we will update the UE simulation results for leaky cable (from leaky cable to repeater) in tunnel based on the agreed simulation assumptions and channel model.
2 Simulation assumptions

The simulation assumptions are provided in [1]. There are two sets of simulations: link adaptation and fixed MCS. The simulation assumptions are as follows. 
Table 6.4.1-1: Simulation assumptions for UE demodulation performance evaluation under the new high speed train scenario (Link adaptation)

	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	Duplex mode
	
	FDD

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

	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 

	
	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


Table 6.4.1-2: 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 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 

	
	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
3.1 Link adaptation with OLLA
In Figure 1 we provide the link adaptation simulation results for leaky cable in tunnel. Here we use the legacy UE. From the figure, we can observe that the performance is quite close to AWGN case with the small performance degradation due to the fading path.
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Figure 1: Link adaptation performance
3.2 Fixed MCS
In Figure 2 we provide the fixed MCS simulation results. Here we use the legacy UE. Similar to link adaptation performance, the fixed MCS performance is also quite close to AWGN case with the small performance degradation due to the fading path.
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Figure 2: Fixed MCS performance
Based on the above simulation results for leaky cable, we can observe that

· Observation 1: The performance under the scenario of leaky cable in tunnel is close to the performance under AWGN.
4 Conclusions and proposals
In this contribution, we update the UE simulation results for leaky cable (from leaky cable to repeater) in tunnel based on the agreed simulation assumptions and channel model.
Form the simulating results, we observe that 

· Observation 1: The performance under the scenario of leaky cable in tunnel is close to the performance under AWGN.
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