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1 Introduction
In RAN meeting #66, the SI of the project “Performance enhancements for high speed scenario [1]” was approved. The study item aims at “comprehensively study enhancing the performance requirements for BS demodulation, UE RRM, and UE demodulation up to 350km/h and study enhancing of BS demodulation and UE RRM and UE demodulation above 350km/h to ensure the mobility and throughput performance under the exiting high speed scenario, and at identifying the new high speed scenario and specifying the performance requirements for BS demodulation, UE RRM, and UE demodulation under the identified scenarios.” 

In RAN4 meeting #74, four new scenarios for high speed train were proposed [2]. The channel model for the new scenarios are encouraged to be discussed in the following meetings[3]. In this contribution, we discuss the channel model for the new high speed train scenario 1 proposed in [2].
2 Channel model for scenario 1
In TS 36.101, the high speed train scenario for the test of the baseband performance is a non fading propagation channel with one tap as shown in Fig.1.
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Figure 1 legacy high speed train scenario
In China, dedicated network is deployed along the high speed railway in suburb to have better network performance. To avoid interference, separate carriers are utilized for dedicated network and public network. To avoid frequent handover, multiple RRHs are connected to one BBU with fibre (multiple RRUs share the same cell ID). This scenario was proposed as scenario 1 for the new scenarios of high speed train in last meeting [2]. One example of thus RRH based scenario is shown in Fig.2.
[image: image2.png]92





Figure 2 RRH based high speed train scenario [4]
In an RRH based high speed train scenario, there are several RRHs in a cell, which means UE may receive the same signals from multiple RRHs. It is reasonable to take the channel model of this scenario as a multiple path channel, where each path is from each RRH. The number of the serving RRHs for a UE is depend on the deployment of the network. So we propose that:

Proposal 1: Operators are encouraged to provide more details on their network deployment for the channel model of the RRH based scenario. 

Begin with the simplest case，we analyzed the case that a UE is served by two RRH at most. For this case, when a UE is in the edge of a cell, it is only served by the RRH in the edge, the channel model is similar to the existing HST channel except parameters are changed. When a UE moves into the middle of a cell, the UE is served by two RRHs, UE observes a two-path channel. In this document, we focus on the two-path channel model for the RRHs based scenarios. We suppose UE is always served by the two RRHs closest to the UE.
Without loss of generality, we assume that the path from the RRH closest to the UE is path 1, the path from the other RRH is path 2. Suppose the relative power of path1 is 0dB, the relative delay of path 1 is 0,
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Then the relative power of path 2 
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Figure 4 The relative power of path 2

The relative delay of path 2 
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Figure 5 The relative delay of path 2
For each path, the Doppler shift is 
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 is the Doppler shift and 
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 is the maximum Doppler frequency. 
Fig.6 and Fig. 7 shows the Doppler shift of path 1 and path 2 respectively. It can be seen from Fig.6 and Fig. 7 that there are instantaneous shifts at the hop point, where the Doppler shift changes rapidly from the minimum to the maximum or the receiver may be able to observe two paths consisting of a path with minimum shift and another path with maximum shift during short time around the hop point, it will be very complex to model this situation. In order to avoid these instantaneous shifts and make it easier for testing, we propose to use the Doppler shifts shown in Fig. 8 for demodulation performance, where the Doppler shift between the two neighbourhood hop points are inversed.
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Figure 6 Doppler shift trajectory for path 1
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Figure 7 Doppler shift trajectory for path 2
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Figure 8 Doppler shift trajectory for the two path
With Fig.8, the cosine of angle 
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Where 
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The cosine of angle 
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With the above analysis, we propose that
Proposal 2: Use the two paths channel model for the RRH based scenario.
For the demodulation tests for the RRH based scenarios, the channel model can be the dynamic two taps channel model as described above or a static two taps channel model (i.e. fixed power offset/time delay/frequency offset of the two tap). For the static two taps channel model, the power offset/time delay and frequency offset of the two taps should be selected from the dynamic channel model given in this section.
Proposal 3: Consider the following two options for the channel model of the RRH based scenario
Option 1: Dynamic channel model as described by Eq. (1) to Eq. (7).

Option 2: Static channel model with the two taps selected from the dynamic channel model described by Eq. (1) to Eq. (7).
3 Conclusions
In this contribution, we analysis the channel model for the RRH based scenario for the demodulation performance. Based on the analysis, we have following proposals:
Proposal 1: Operators are encouraged to provide more details of their network deployment for the channel model of the RRH based scenario. 

Proposal 2: Use the two paths channel model for the RRH based scenario.

Proposal 3: Consider the following two options for the channel model of the RRH based scenario
Option 1: Dynamic channel model as described by Eq. (1) to Eq. (7).

Option 2: Static channel model with the two taps selected from the dynamic channel model described by Eq. (1) to Eq. (7).
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� Note: Figure 4 to Figure 8 take the parameters of � EMBED Equation.DSMT4  ���=1500m, � EMBED Equation.DSMT4  ���= 100m, � EMBED Equation.DSMT4  ���=15m, � EMBED Equation.DSMT4  ���=350km/h, � EMBED Equation.DSMT4  ���= 875Hz as example. The values of parameters require further study.
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