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1   Introduction
In the RAN plenary #53, the study item description on “Mobile Relay for E-UTRA” [1] was approved. The first objective of this study item is to identity the target deployment scenarios. This contribution analyzes the possible deployment scenarios and their possible implications on mobile relays and L1 repeaters.
2   Scenario Analysis
2.1   High Speed Railway
In the deployment scenario of high speed railway [2], there are several problems which degrade the performance of UEs in the trunk. First, large Doppler shift and wide Doppler spread in the scenario of high speed moving will cause significant inter-carrier interference and bring negative impact to the channel estimation accuracy and demodulation performance on the receiving side, which degrades the data transport capability of physical layer. Second, 20~30dB penetration loss for the signal transmission passing through the carriages of the train will make the UE use higher output power and thus shorten the endurance of the UE’s battery. Third, handover success rate will drop significantly due to the congestion of HO and TAU signaling and limited time for measurement during high speed moving. We can see that mobile relay can overcome all the above problems while L1 repeater can only overcome the second problem.
Besides, operators would like to provide different types of radio access technologies such as GSM and UMTS to passengers of the train. Mobile relay could provide several RATs while using only one type of RAT (i.e. LTE) as wireless backhaul and reduce the complexity and cost of railway deployment. But L1 repeater needs more RATs as wireless backhaul, which results in high cost of deployment for this scenario.
2.2   Metro
In the deployment scenario of metro, the train travels on the ground (e.g., light railway) or in the tunnel (e.g., subway). In some places, the train first travels on the ground at a certain time and then move into the tunnel (e.g., subway), and vice versa. When the train moves on the ground, UEs in the trunk can be served by the existing eNBs deployed outdoor. In some of the cities such as Beijing in China, a train may have thousands of passengers which may result in tremendous mobility actions simultaneously in case the train moves from one station towards another station. And solid evidence shows that unlike trains between cities, the communication traffic in the metro is quite huge. Then, UEs in the trunk will perform HO/TAU between outdoor eNBs almost at the same time, which increases the load to the outdoor eNBs as well as the core network within a very short time. And the problem also exists when the train travels passing through the boundary of the subway and the light railway. In case a mobile relay node is deployed in the trunk, the large number of UEs in the trunk will have a group HO/TAU by which the amount of HO/TAU could be reduced and the load of the core network can be mitigated. But L1 repeater can not solve the problem.
Similar to the scenario of high speed railway, operators would also like to provide several types of RATs to passengers on the train and low cost deployment are also preferred.
3   Conclusions and Proposals
In this contribution, we analyze several deployment scenarios of mobile relay and their possible implications on mobile relays. We propose that:
Proposal 1: RAN3 is kindly asked to discuss and confirm the above use cases of mobile relay.
Proposal 2: RAN3 is kindly asked to study the benefit of mobile relay in the use cases above compared to other solutions.
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