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1. Introduction

At RAN4 #78bis meeting, RAN4 discussed UE demodulation performance under high speed scenario, and WFs on channel models and simulation assumptions under bidirectional SFN scenarios are agreed [1][2]. In this contribution, we provide our analysis on impact of the channel model on the UE demodulation performance from viewpoint of propagation condition.
2. Discussion
The agreed WFs [1][2] include two deployment scenarios, i.e. SFN scenario1 and 2d. As you know, these scenarios have already used in commercial NW. It is, therefore, necessary to ensure the UE demodulation performance under both scenario 1 and 2d.

Observation 1: Since scenario 1 and 2d have already used in commercial NW, it is necessary to ensure UE demodulation performance under both scenarios.
In order to ensure good UE demodulation performance under both scenario 1 and 2d, we would like to clarify which scenario has severe impact on the UE demodulation performance. If UE demodulation requirements for one of the scenarios can ensure all UE demodulation performance under the other scenario, it may not be necessary to specify the UE demodulation requirements for both scenarios. On the other hand, if not so the UE demodulation requirements should be specified assuming both scenarios.
The UE demodulation performance is influenced by propagation condition. The propagation condition for scenario 1 is different from that for scenario 2d, although an assumed channel model for scenario 1 is the same as that for scenario 2d. This is because parameters such as distance between RRHs having impact on the propagation condition are different. Thus we compare the propagation condition for scenario 1 with that for scenario 2d. In addition, as components of the propagation condition for simulation evaluation, Doppler shift, relative delay and power level are proposed in [2]. Therefore we analyse them one by one. We use the baseline channel model proposed in [3]. For simplification, we assume that a UE handle a signal from the nearest RRH as a main path.
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     Figure 1: Comparison of Doppler shift on scenario 1 and 2d
Doppler shift on scenario 1 and 2d are shown in Figure 1. We can see from Figure 1 that distance between positions where significant Doppler shift occurs on scenario 2d is shorter than that on scenario 1. This means that significant Doppler shift on scenario 2d occurs more frequently than scenario 1 on the assumption of the same velocity. In addition, amplitude of fluctuation of the Doppler shift when switching main path on scenario 2d may be larger than that on scenario 1. 
Observation 2: Significant Doppler shift on scenario 2d occurs more frequently than scenario 1.
Observation 3: Amplitude of fluctuation of the Doppler shift when switching RRHs on scenario 2d may be larger than that on scenario 1.
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Figure 2: Comparison of relative delay time on scenario 1 and 2d

Delay time on scenario 1 and 2d are shown in Figure 2. Figure 2 shows that relative delay time between signals from RRHs on scenario 1 is larger than those on scenario 2d. For example, we consider that a UE is at the center of RRH0 an RRH1 as an example (red point in figure 2). On scenario 1, relative delay between signals of RRH0 and RRN2 is about 0.3x10-5 (s). On the other hand, on scenario 2, that is about 0.15 x10-5 (s). 
Observation 4: Relative delay time between signals from RRHs on scenario 1 is larger than those on scenario 2d.
Power level
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Figure 3. Comparison of power level on scenario 1 and 2d
Power level on scenario 1 and 2d are shown in Figure 3. Figure 3 shows that amplitude of fluctuation of the power level on scenario 2d is larger than that of scenario 1. In addition, the power level fluctuation on scenario 2d occurs more frequently than scenario 1 on the assumption of the same velocity. 
Observation 5: Power level fluctuation on scenario 2d occurs more frequently than scenario 1.

Observation 6: Amplitude of fluctuation of the power level on scenario 2d is larger than that of scenario 1.

3. Conclusion
In this contribution, we provided our analysis on the impact of the channel model on the UE demodulation performance from viewpoint of propagation condition. Our observations are summarized as follows:
Observation 1: Since scenario 1 and 2d have already used in commercial NW, it is necessary to ensure UE demodulation performance under both scenarios.
Observation 2: Significant Doppler shift on scenario 2d occurs more frequently than scenario 1.

Observation 3: Amplitude of fluctuation of the Doppler shift when switching RRHs on scenario 2d may be larger than that on scenario 1.

Observation 4: Relative delay time between signals from RRHs on scenario 1 is larger than those on scenario 2d.

Observation 5: Power level fluctuation on scenario 2d occurs more frequently than scenario 1.
Observation 6: Amplitude of fluctuation of the power level on scenario 2d is larger than that of scenario 1.

According the above observations, RAN4 should evaluate the UE demodulation performance. 

Proposal: RAN4 should evaluate the UE demodulation performance taking the observation 1~6 into account. 
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