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1   Introduction
In the last RAN4 meeting, the way forward on performance enhancement for high speed train was agreed in [1]. The agreements are as follows:
· Channel model
· Baseline option given in R4-163052 is agreed as the SFN channel model for defining requirements.
· SNR definition 
· For Dmin=5, Ds=500

· Option 1: Normalized SNR

· Option 2: Non-normalized SNR

· For Dmin=300, Ds=1000

· Normalized SNR
· Reference receiver
· Reference receiver

· Alternative 1: UE assuming extended U-shape Doppler spectrum and always covering the high power paths in Doppler spectrum; Analyze the impact of AFC being ON or OFF.

· Alternative 2: Consider the assistance signaling and use the optimized receiver like HeUE defined in 6.4.3.1 of TR36.878.

· Alternative 3: Receiver capable of performing channel estimation assuming asymmetric U-shaped spectrum.

In this contribution, we will discuss the remaining issues for performance enhancement of high speed train scenario. And we have another paper for reference receiver. So here we will focus on the test cases, SNR definition and MCS.
2   Discussion 
2.1   Robust test cases

In the agreement we study the performance under two scenarios: Scenario 1 (Dmin=300, Ds=1000) and Scenario 2 (Dmin=5, Ds=500). And the group agreed to modify the previous two path channel by adding more paths.
In Scenario 1 (Dmin=300, Ds=1000), because of the larger Dmin, more paths can be observed, while in Scenario 2 (Dmin=5, Ds=500) only two paths are visible in most time, because the Dmin is small and the signal is more quickly attenuated with train’s moving along the tracks such that two paths are much stronger compare to the other two paths.
As discussed previously, in order to get robust test, we need two path test and also the test with more than two paths. In that way we can prevent UE from being optimized only for the particular case.
So in order to guarantee UE good performance in practical network we need the robust tests. Thus we propose that 

· Proposal 1: Define two demodulation performance requirements to verify the advanced receiver for high speed performance enhancement under two scenarios, i.e., Scenario 1 (Dmin=300, Ds=1000) and Scenario 2 (Dmin=5, Ds=500).

2.2   SNR definition
It is proposed to use non-normalized SNR for scenario of Dmin=5, Ds=500. But in our view, we prefer to normalized SNR. The purpose of high speed performance test is to ensure good channel estimation performance for interpolation in time domain and frequency tracking in SFN scenario. The normalized SNR approach can serve that purpose very well, and it also simplifies the test procedure.
If the non-normalized SNR was used, the new definition of SNR should be introduced, and it would be difficult to have fixed MCS test since the available SNR at different positions of UE will change significantly. If variable MCS test was introduced, it would be difficult to align the simulation results.
So we propose to use normalized SNR for all the HST tests.

· Proposal 2: Use normalized SNR for test under scenario of (Dmin=5, Ds=500).

2.3   MCS
We use the following path loss equation to calculate the available SNR at the different positions along the tracks:
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Where f is the center frequency, HeNB is the height of eNB, HUE is the height of UE, and d is the distance between UE and eNB. And the total transmission power is 46dBm/20MHz, the bandwidth is 20MHz, antenna gain is around 20dB, the eNB height is 25 meter and the UE height is 2 meter.For Scenario 1 (Dmin=300, Ds=1000) and Scenario 2 (Dmin=5, Ds=500), we show the available SNR from RRH2 to RRH3 in Figure 1 and Figure 2.
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Figure 1: SNR calculation for Scenario 1  (Dmin=300, Ds=1000)
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Figure 2: SNR calculation for Scenario 2 (Dmin=5, Ds=500)
When calculating the SNR, we take the path falling out of the CP window, which starts from the first path received at UE, as the interference. That explains why there is jump near 1200meter and 1800 meter, and the SNR cap at 1000 meter and 2000 meter. Here the impact of EVM is not taken into account.
It is observed that the lowest SNRs for two scenarios are around 13dB and 20dB since there is no interference from neighbor cell. In real life the operator dedicated high speed train network with different center frequency from the public network could match such SNR. Those SNRs are achievable if UE have enhanced frequency tracking and channel estimation implementation. In that way the multiple paths with distinguish Doppler shifts could be combined to improve the signal quality. 
Besides, from the test purpose, the test with higher MCS would more easily distinguish the good implementation and bad implementation, because the performance gain is more significant.
So we propose that 

· Proposal 3: Use higher MCS such as MCS#19 for high speed train performance requirements.
3   Conclusion 
In this paper, we discuss the remaining issues related to high speed train performance requirements. Our proposals are summarized as follows:

·  Proposal 1: Define two demodulation performance requirements to verify the advanced receiver for high speed performance enhancement under two scenarios, i.e., Scenario 1 (Dmin=300, Ds=1000) and Scenario 2 (Dmin=5, Ds=500).

· Proposal 2: Use normalized SNR for test under scenario of (Dmin=5, Ds=500).

· Proposal 3: Use higher MCS such as MCS#19 for high speed train performance requirements.
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