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1 Introduction
In RAN4 meeting #74bis, the UE demodulation performance requirements were discussed [1~3]. And in [3] the simulation assumptions based TM3 link adaptive was proposed, which seemed acceptable to the group. And the way forward on the new scenarios for high speed train performance evaluation was agreed and three new channel models were identified [4, 5]. In this contribution, we would like to provide the initial simulation results and encourage the group to agree on the simulation assumptions for UE performance evaluation under the new scenarios.
2 New scenarios and new channel models
Table 1 summarized the new scenarios and provide the analysis on whether the new demodulation performance requirements are needed or not. According to the analysis in our other contribution 
Table 1: Summary of new scenarios and analysis of the necessity of the new UE demodulation performance requirements
	Scenarios
	Cell diameter
	Need new channel model
	Note: UE demodulation performance requirements

	1 hop
	1: Open space SFN
	2km
3km
	Y(SFN)
	May need the new test

	
	2d: Tunnel SFN
	1km
	Y(SFN)
	May need the new test

	
	2e: Tunnel multi-antenna
	-
	No (Similar to B.3-1 HST model in 36.101)
	Can reuse existing test to verify the AFC

	
	2f: Tunnel SFN CPE
	2km
	Y(SFN)
	May need the new test

	
	2g: Leaky cable to UE
	-
	No (Similar to Scenario 2 but fd is different )
	May not need new test since companies showed less interest in Rel-8

	
	4: Public network
	3km
	No (Similar to existing HST model, only AFG is verified.)
	Do not need the new test

	2 hops
	2a:

Tunnel SFN- RP;

RP -UE_with leaky cable
	6km
	1st hop:Y(SFN);

2nd hop: Y (leaky cable inside carriage)
	May need the new test

	
	2b:
In tunnel: RRH_with different id- RP;

RP -UE_with leaky cable
	3km
	1st hop: N (multi-antenna);

2nd hop: Y (leaky cable inside carriage)


	May need the new test

	
	2c:
Leaky cable in tunnel- RP;

RP -UE_with leaky cable
	1.5km
	1st hop:Y(leaky cable outside carriage);

2nd hop: Y (leaky cable inside carriage)
	May need the new test

	
	3:

Open space eNB- RP;

RP -UE_with leaky cable
	5km
	1st hop: N (HST);

2nd hop: Y (leaky cable inside carriage)


	May need the new test


In [2] it was agreed that the following three new channel models should be taken into account during the evaluation of the new scenario for high speed train:
· SFN model (RRH sharing the same cell id to UE) 

· Leaky cable outside carriage to Repeater in tunnel scenario

· Leaky cable inside carriage to UE in tunnel scenario.
In our view that the leaky cable inside the carriage could be modelled as the channel with the low delay spread and low Doppler shift, e.g., 0Hz Doppler shift. In that way, we propose to focus on the evaluation of performance under SFN scenario and one-hop leaky cable to receiver channel.
· Proposal 1: Focus the evaluation of UE demodulation performance requirements in SFN scenario and one-hop leaky cable to receiver tunnel scenario.

3 Proposed simulation assumptions

For both SFN scenario and one-hop leaky cable tunnel scenario, it seems reasonable to focus on the PDSCH performance evaluation, since the duration of PDSCH is long and subjective to the impact of Doppler shift. According to the discussion, the key is to verify the timing-frequency tracking and the channel estimation performance.
· Proposal 2: Study the PDSCH performance under SFN channel and leaky cable channel to evaluate the impact of new high speed scenario on the performance of the timing and frequency tracking and the channel estimation.

We propose to run PDSCH link adaptation performance under SFN channel model and leaky cable channel model. The detailed simulation assumptions are given in Table 2. And it is proposed to focus on the study the PDSCH performance, because the performance of PDSCH with long duration would be more sensitive to high Doppler shift.

In order to compare the performance, we propose to also run the simulation results for the case with 30km/h velocity, which corresponds to 75Hz maximum Doppler shift at 2.7GHz centre frequency. The potential issue is that the evaluation time would be long. Assuming the 1km inter-distance between the adjacent RRHs and two RRH connected to one BBU, it will spend 27s by passing one cell. One possible solution is that we could pick several segments of channel model for the evaluation. But it will need more discussion on how to choose segments.
· Proposal 3: In order to evaluate the performance under the new scenario, we propose to provide the simulation results for both 350km/h and 30km/h for comparison.
Table 2: Simulation assumptions for UE demodulation performance evaluation

	Parameters
	Unit
	Values

	Bandwidth
	MHz
	10

	Duplex mode
	
	FDD

	MCS
	
	Link adaptation with OLLA

	Propagation condition and correlation matrix
	SFN
	
	Dynamic SFN channel: 
· 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
· Multi-tap Rayleigh model with different Doppler shift per tap; 
· Low correlation;
· 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 Initial simulation results

Figure 1 shows the initial simulation results under the SFN channel model following the above simulation assumptions.
<< to be added, sorry >>
Figure 1: Simulation results for TDD sustained-data rate tests (64QAM)
5 Conclusions
In this contribution, we analyze the new scenarios and new channel models. Based on the analysis, we provide the evaluation assumptions and also provide our initial simulation results. Our proposals are summarized below:
· Proposal 1: Focus the evaluation of UE demodulation performance requirements in SFN scenario and one-hop leaky cable to receiver tunnel scenario.

· Proposal 2: Study the PDSCH performance under SFN channel and leaky cable channel to evaluate the impact of new high speed scenario on the performance of the timing and frequency tracking and the channel estimation.

· Proposal 3: In order to evaluate the performance under the new scenario, we propose to provide the simulation results for both 350km/h and 30km/h for comparison.
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