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1. Introduction
In many regions such as Japan, China, and Europe, high speed trains are widely used or being deployed. In addition, with the increase in the moving speed of such trains, the demand of using mobile communication under high speed environment is growing larger. In this contribution, the motivation of new Study Item for performance enhancement under high speed scenario proposed in [1] is provided.
2. Motivation
2.1. Guaranteed moving speed in current 3GPP specifications
As shown in figure 1, the guaranteed maximum moving speed in BS demod, UE demod, and UE RRM specifications are different. For example, the maximum guaranteed speed for BS demod performance is 350km/h, that for UE demod performance is 300km/h, and that for UE RRM performance is about 40km/h. (40km/h is derived from ETU70 by assuming band 1). This means that, even though the BS demod performance under 350km/h is guaranteed, UE demod and RRM performance under the same speed automatically cannot be ensured as well. In other words, even though the maximum guaranteed moving speed is up to 350km/h for BS demod performance, E-UTRAN system performance under 350km/h may not be ensured due to the bottleneck. Given the facts above, it is essential to comprehensively enhance the existing requirements for BS demod, UE demod, and UE RRM under high speed scenario in order to ensure the total system performance.
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Figure 1: necessity of eliminating the bottle neck. Note that the RRM performance requirements for around 300km/h are under discussion and expected to be introduced in the near future.
2.2. Growing demand under higher speed environment
In some countries, there are several vehicles moving with the speed over than 300km/h. For example, Japan Tohoku Shinkansen moves with maximum speed up to 320km/h, while AGV Italo, in Europe, runs over than 400km/h, and on top of this, Shanghai Maglev moves even faster with maximum speed up to 430km/h. In addition, in Japan, the new high speed train, known as linear motor car, with maximum speed up to 500km/h will be in introduced in 2027. With the increase of high speed moving environment, the demand of using mobile phones in such an environment in E-UTRA is growing larger. 
Although the maximum speed is becoming higher, the guaranteed maximum moving speed in the current 3GPP specifications is lower than the speed of high speed trains as shown in figure 2. This means that it would be challenging to ensure good performance when users get on such high speed trains. According to the recent study in RAN4, the performance loss or inconsistent performances between different UEs under high speed environment could be observed in UE demod/RRM performance [3 - 21]. For example, the experimental evaluations of UE demodulation performance with real UE chipsets were performed under EVA600 environment [6 - 8]. As a result, it was found that some chipsets performance degraded significantly when the maximum Doppler frequency is equals to 600Hz. 
Based on the above discussion, it is important to investigate and specify the new performance requirements under higher speed environment in E-UTRA.
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Figure 2: necessity of higher maximum moving speed guaranteed
2.3. Necessity of identifying potential issues/scenarios
The scenarios we need to take into account would be becoming more complex than that we specified in Rel-8 due to different commercial network deployment scenarios of operators and surrounding environments, such as downtown, suburban or mountain areas. For example, possible scenarios in real railway network deployments as shown in figure 3 and potential issues/challenges are discussed in [2]:

· Scenario1: Dedicated network is deployed along the railways (such as RRH deployments). Separate carriers are utilized for dedicated and public networks. By sharing the same Cell ID among multiple RRHs, the handover success rate can be increased to some extent.
· Scenario2: Separate carriers are utilized for high speed scenario. One carrier with good coverage serves as PCell for mobility management. One carrier at high frequency may provide the good data transmission.CA or DC could be applied.
· Scenario3: Public network is deployed along the railways and repeaters are installed in carriages. With repeaters, the signal quality can be improved although the penetration loss is large.

· Scenario4: Dedicated network is deployed along the railways and repeaters are installed in carriages.
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Figure 3: example of high speed train scenarios.
This means that there may be some scenarios/issues that the current specified requirements are not to cover. Therefore it would be beneficial that the typical scenarios and challenges/issues under such scenarios should be studied and evaluated first, and then candidate solutions should be discussed and proposed if problems are confirmed.

3. Objective of this SI
Based on the justification described in Section 2, the main objectives of the new SI proposed in [1] are as following:
· Enhancing the requirements under high speed scenario to eliminate the bottle neck.
· Investigating the higher target speed and specifying the performance requirements under higher speed scenario.
· Identifying the new high speed scenarios and issues/challenges.

· Investigating BS demodulation, UE demodulation, and UE RRM performance under the identified new high speed scenarios.
The details of the objectives of the new SI are described in [1].

4. Conclusion

In order to get better performance under high speed scenarios, it’s important to specify enhanced performance requirements. Therefore, we propose to start a new SI in Rel-13 for performance enhancement under high speed scenarios [1].
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