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1   Introduction
Mobile Relay (MR) SI was approved in RAN#53 meeting[1], and as described in the WID, the objective of this study item shall focus on identifying the key properties of mobile relays and assessing the benefits of mobile relays over existing solutions (e.g. L1 repeaters) in fast-moving environments.

RAN3#73bis captures some agreement on Mobile Relay scenario. This contribution would like to give some further requirements and concern on MR models based on the agreement of last meeting. 
2   Discussion
UEs in the trains are currently directly served by the base stations deployed along the railway with some deployment optimization, but the communication quality on the high speed trains is far from satisfactory. Confronting with the poor user experience, Mobile Relay can be placed on the train to serve the UE in the carriage and connects to the macro eNB along the train path, and reduce group handover and TAU overhead.
As for the deployment scenario above, many questions should be clarified first before the Mobile Relay design. In RAN3#73bis, a rich discussion was raised on whether MR node should be deployed by operators or railway companies. But in fact, no matter operator deployed or railway deployed, it is very unlikely to put MR equipments in the existing carriage since the railway companies refuse such post-deployment in narrow carriage. Therefore, MR should be designed into carriage at the very beginning after plenty coordination between network operator and railway company, with operators’ own equipments/infrastructure provided.

Consideration 1: Mobile Relay should be designed into the carriage other than post-deployment, no matter it is railway company owned or operator owned.
UEs in the same carriage may be served by different operators with multiple standards. As we know, (1) the railway company and telecom operators belong to different systems; (2) the space within carriage is usually very narrow and the environment is complicated. Hence, considering TDD/FDD coexistence and son on, there is demand but it is difficult for different operators to deploy their MRs in a carriage separately, There are two possible way to achieve that:
(1) Mobile Relay is designed into a RAN sharing equipment with one site supporting variable standards or modes. Security and backwards compatibility should be firstly considered in this case.
(2) Mobile Relays for different operators are co-located and placed together in a carriage. The main problem of such case is bundling size and interference among variable modes MRs.
Obviously, the first approach is much more complex than the second one.  Both the scenarios can be depicted as in Figure 1. 
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Figure 1: Illustration of possible solutions
Consideration 2: The deployment and application of Mobile Relays should meet different operator needs (including multiple modes, e.g. FDD & TDD). Due to space limitation in a carriage, multi-operators support, RAN sharing or RN co-locating, should be studied and evaluated. Also, Due to the security and compatibility reasons, RN backhaul for different operators should be separated.
It is agreed in last meeting both in band and out-of-band mobile relay will be studied in future. But in our opinion, the priority of in-band /out-of-band designs should be considered first. Out-of-band relay brings almost no impact on access link in air interface from existing UE transmission perspective, and ensure the stability of group HOs from the served UE view point. What’s more, it may bring extra benefits when considering CA application and RAN sharing design.
Consideration 3: It is better to identify the priority of in-band/out-of-band design of mobile relay first, based on UE experience and RAN sharing design, etc. 
GSM-R is an international wireless communications standard for railway communication and applications, which is built on GSM technology. This system is a popular communication solution between train and railway regulation control centres, and currently used for train scheduling, train control, emergency communications, voice communications of on-board working people, etc. However, GSM-R system may be not sufficient for the growing data service or enhanced exiting service for railway radio networks. Many originations nowadays initiate their studies on the replacement technology of GSM-R. The scope of mobile relay studies could also provide good solutions on such problems and be used for railway radio networks.
Consideration 4: A mobile relay model could be also designed as a suitable replacement of GSM-R to satisfy the growing service need for railway communication and application.
3   Conclusion
This contribution provides some further concern and requirements about Mobile Relay model:

Proposal: RAN3 is kindly asked to take considerations above into account in the discussion of Mobile Relay models. 
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