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1   Introduction
In RAN3 #73bis meeting, it is agreed that the target deployment scenario for Mobile Relay SI [1] is on the high speed railway. In this contribution, we try to analyze the necessary requirements to mobile relay solutions and give our proposals.
2   Requirement Analysis on Mobile Relay Solutions
2.1   Basic Consideration on Mobile Relay Solutions
As analyzed in [2], one of the main advantages of mobile relay compared to L1 repeater is that the core network needs not to endure a amount of burst HO/TAU signaling when a large number of UEs move rapidly with the train. Thus, the support for group mobility is one of the most important features to identify the mobile relay solutions.

In Rel-10 SI, L2/L3 relays were all discussed and L3 relay was agreed at last. Since L2 relays can not support group mobility which can be easily provided by L3 relay, the candidate mobile relay solutions should support L3 relay, i.e., on Uu interface between UE and RN, all AS control plane (RRC) and user plane (PDCP, RLC and MAC) protocols are terminated in RN[3].
Proposal 1: The candidate mobile relay solutions should support L3 relay.
In Rel-10 SI, four L3 relay alternatives were proposed [4] and all can be the candidate mobile relay solutions at the initial discussion of Rel-11 Mobile Relay SI. In Chapter 7 of [4], it is agreed that UE S1AP is terminated at the RN. Consider that the mobile relay scenarios are the special relay scenarios and in order to minimize complexity of standardization, the identification of mobile relay solutions can also obey this agreement.
Proposal 2: The candidate mobile relay solutions should obey the rule that UE S1AP is terminated at the RN.

2.2   User Behavior and the Corresponding Requirements
In order to analyze the requirement for mobile relays roundly, we show the user behavior in the scenario of high speed railway. Figure 1 shows the case that users travel by the high speed railway from Beijing to Shanghai in China.
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Figure 1: User behavior in the deployment scenario of high speed railway
The typical user behavior when users travel by the high speed railway is illustrated as follows. When the train waits at the station, users get on the train and then take their seats in the carriages. Usually, users are on their seats and do not move around. Some users may move from one carriage to another at some time, e.g., going to the restaurant from their seats. When the train arrives at users’ target station, users leave their seats and get off the train. 
When users are on their seats, UEs are always served by the same MRN cell. Considering that the number of almost simultaneous signaling procedures needs to be minimized, PCI and TAI of the MRN cell may not be changed when the MRN is operating as an eNB, so that UEs will not perform TAU/HO procedures. Then we have the following observation:

Observation 1: PCI and TAI of the MRN cell may not be changed when the MRN is operating as an eNB.
When users move from one carriage to another, TAU may occur between cells controlled by the MRN(s). In order to avoid such TAU procedures, the same TAI can be configured to the cells controlled by the MRN(s) . When users get on/off the train, TAU procedures may occur between an MRN and its DeNB. At some stations in cities such as Beijing and Shanghai, the amount of passengers getting on/off the train may be large, thus a large amount of TAU procedures may occur almost at the same time, which increases the load to the core network. In order to mitigate such kind of load, TAI of the MRN cell can be configured to be the same as that of donor cell which the MRN belongs to when the train stops at the station. Then we have the following observations:

Observation 2: The same TAI can be configured to the cells controlled by the MRN(s) deployed on the train .
Observation 3: TAI  of the MRN cell can be configured to be the same as that of donor cell which the MRN belongs to when the train stops at the station.
Proposal 3: The mobile relay solutions can take Observation 1~3 into account.
When users get on/off the train, HO procedures may occur between an MRN and its DeNB. Since the amount of passengers getting on/off the train may be large, thus a large amount of HO procedures may occur almost at the same time, which increases the load to the core network. In order to mitigate such kind of load, the X2 interface may be setup between the MRN and its DeNB to support X2 HO procedures for UEs. When users move from one carriage to another, HO procedures may occur between relay cells. When the neighbor cells are controlled by different MRNs, inter-MRN HO may occur. Since such case is rare, S1 HO is sufficient, and the X2 interface between MRNs deployed on the train is not needed. Then, we have the following proposals:
Proposal 4: X2 interface is needed between the MRN and its DeNB, but not needed between MRNs.
3   Conclusions and Proposals
In this contribution, we analyze some requirements about identifying mobile relay solutions and propose that:
Proposal 1: The candidate mobile relay solutions should support L3 relay.

Proposal 2: The candidate mobile relay solutions should obey the rule that UE S1AP is terminated at the RN.

Observation 1: PCI and TAI of the MRN cell may not be changed when the MRN is operating as an eNB.
Observation 2: The same TAI can be configured to the cells controlled by the MRN(s) deployed on the train.
Observation 3: TAI  of the MRN cell can be configured to be the same as that of donor cell which the MRN belongs to when the train stops at the station.
Proposal 3: The mobile relay solutions can take Observation 1~3 into account.

Proposal 4: X2 interface is needed between the MRN and its DeNB, but not needed between MRNs.
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