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1. Introduction
In RAN Plenary meeting #53, a new Rel-11 SI on Mobile Relay for E-UTRA was approved [1]. The main objective of this SI is to identify the key properties of mobile relays and assess the benefits of mobile relays over existing solutions (e.g. L1 repeaters) in fast-moving environments. In [2], the challenges of covering for fast-moving environment are summarized and the high speed train scenario is proposed to be studied as the target scenario.  

In this contribution, we further discuss the existing solutions for railway covering and try to identify the comparable existing solutions to mobile relay.

2. Discussion
2.1. Existing railway covering methods
Two typical existing solutions for railway coving are introduced in [3]:
[1] Deployment optimization of base station along the railway
In this case, UEs on train are directly served by the base stations deployed along the railway with some deployment optimization. The main deployment optimization methods are listed as follows:

· Extend single cell’s coverage: Single cell’s coverage can be extended by connecting multiple Radio Remote Units to one Base Band Unit. As a result, the times of overall UE handovers and failed handovers are both reduced.
· Set large overlapping coverage: Normally, an overlapping area between two neighbor cells is planned for UE handover; a UE can measure neighbor cell’s signal strength and report to the serving cell in the overlapping area. Setting large overlapping coverage makes sure that a fast-moving UE has enough time to perform measurement and reporting.

· Optimize network parameters: For example, to prevent idle UEs to lose coverage before completing cell resection procedure, a shorter cell reselection timer can be configured.

[2] Adopting the L1 repeaters
In this case, L1 repeaters are deployed on the train, which receives and forwards the radio signal between UEs on the trains and base stations deployed outside along the railway. The benefit of L1 repeater is to eliminate the penetration loss, and some advanced L1 repeaters can even correct the Doppler frequency shift. However, the received noise will also be amplified at the same time.
2.2. Identification of existing solutions to be compared with mobile relay
2.2.1 Deployment optimization of base station along the railway VS. Mobile Relay

By optimizing the network deployment, handover frequency and handover failure rate of UEs in the train can be decreased. However, the Doppler frequency shift and transmission penetration loss are not solved. The handover signal congestion is still there. As a complement, mobile relay can improve the signalling quality of wireless link between UE and network in the following aspects: reducing Doppler frequency shift, eliminating penetration loss and alleviating signal congestion.

Given that mobile relay needs to get backhaul from DeNB deployed along the railway, deployment optimization of DeNB along the railway is also necessary for ensured system performance.

Taking the above analysis into account, deployment optimization of base station along the railway and deploying mobile relays serve various aspects respectively to improve the quality of mobile service and can complement each other and be used together. 

2.2.2 Adopting the L1 repeater VS. Mobile Relay

From the perspective of deployment and the methods used to improve the network coverage, L1 repeater and mobile relay are very similar. Both the L1 repeater and mobile relay are deployed on the train. And both of them improve the signaling quality of wireless link between UE and network by reducing Doppler frequency shift, eliminating penetration loss. Meanwhile, L1 repeater and mobile relay have their own characteristics respectively. For example, L1 repeater causes no impact to legacy network, while mobile relay supports group mobility feature. Therefore, L1 repeater and mobile relay are two comparable solutions for high speed train scenario. 

As a result we propose that only the L1 repeater is considered when comparing existing solution with mobile relay for high speed train scenario.

Proposal：Only the L1 repeater is considered while assessing the benefits of mobile relays over existing solutions for high speed train scenario.

3. Conclusion
According to the presentation in section 2, we propose the following should be considered:

Proposal: Only the L1 repeater is considered while assessing the benefits of mobile relays over existing solutions for high speed train scenario.
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