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1 Introduction

Currently, the comparison table are approved [1] and the corresponding TR has been presented in RAN plenary [2]. In RAN Plenary, RAN3 is agreed to continue work on reducing architecture options in next WG meeting. In this contribution, we try to provide some comparisons for all alternatives of architectures and perform initial down selection, furthermore, some open issues which could be considered in further work item are also provided for discussion.
2 Discussion
In current TR 36.836, the scenarios of mobile relay concentrate on high speed public transportation, and the requirements of mobile relay design are described as follows:

-
Spectrum model

-
Multi-RAT support

-
In-band and Out-band operation

Among them, multi-RAT supporting should be studied and considered as a significant merit for evaluating and comparing the mobile relay with existing solutions, e.g. repeater.
And from the comparison table, we can see that for L1 repeater, base stations of each RAT need to be deployed along the railways, and L1 repeater needs to support appropriate bands for both access link and backhaul link, therefore, the CAPEX and OPEX of operators will be increased remarkably. 
For another existing solution which adopts LTE as backhaul and WiFi as access, multi-RAT could not be supported.

Proposal 1: Current existing solutions could not support multi-RAT well.
For supporting mobile relay function, there are three alternatives; and in alternative 2, there are another three enhancements. In last RAN Plenary, RAN3 was asked to reduce architecture options for further work item. Therefore, in this section, we try to compare these alternatives and summarize the common issues for further discussion.
Among these alternatives for mobile relay, alternative 4 is different from others, because Uu interface is adopted for backhaul transmission. Since the mobile relay belongs to network equipment and deployed by operators, this architecture seems not appropriate for mobile relay.

Proposal 2: Exclude alternative 4 from mobile relay architectures.
For the left alternatives, there are several issues which require discussion, and then the most appropriate alternative could be determined.
Issue 1: Whether the GW relocation is necessary each time for the handover of mobile relay?
Some alternatives currently submitted for mobile relay require GW relocation, while others don’t. For example, the GW relocation is not necessarily needed for alt 1, alt2 and alt 2-3, since in these three alternatives, SGW/PGW of mobile relay do not collocate with DeNB, therefore, DeNB may not be required for further enhancement to support mobile relay function. However, there is also disadvantage that the SGW/PGW should cover all areas where mobile relay is moving to. In addition to this solution, the SGW/PGW could be relocated when it is required. The only difference is where the location of S/P GW is.
For alt 2-2, the PGW of the mobile relay and Relay GW is located in the initial DeNB where the mobile relay attaches for normal operation, and the SGW of the mobile relay is relocated to the target DeNB. Furthermore, the Relay GW/PGW of the mobile relay may also be changed for route optimization purpose. However, in our understanding, there is no benefit for us to choose this alternative, because we need to enhance the initial DeNB and other DeNBs with different version of software if the Relay GW/PGW could not be changed and always locates at initial DeNB. 
For alt 2-1, there are two mobile relay deployed on board for covering one cell. When one mobile relay attaches the target DeNB, the other one needs to detach from the source DeNB, therefore, the S/P GW relocation is always needed.
Issue 2: Whether the Relay GW is required for mobile relay?
Except alt 1, all other alternatives need relay GW. In Rel-10, we introduce relay GW to provides S1 and X2 proxy functionality between the RN and other network nodes (other eNBs, MMEs and S GWs). With this function, the DeNB appears as an MME (for S1-MME), an eNB (for X2) and an S-GW (for S1-U) to the RN. There is a GTP tunnel per UE bearer, spanning from the SGW/PGW of the UE to the donor eNB, which is switched to another GTP tunnel at the DeNB, going from the DeNB to the RN (one-to-one mapping). Therefore, the relay GW seems better to be considered for mobile relay as fixed relay discussed in Rel-10.
Proposal 3: The above two issues should be discussed firstly for determining the mobile relay architecture.
In further release, there are several other issues requiring further study and determination besides the architecture, these issues are very important to guarantee the performance of mobile relay.
Issue 1: Robust and Reliable Backhaul Guarantee
The backhaul of mobile relay is much vulnerable than that of fixed relay. However, as discussed in Rel-10, the backhaul of relay is pretty significant. Since the backhaul link of mobile relay will go through the Doppler frequency shift, fading and other factors, which are more serious, all UEs on board will experience RLF if the backhaul link of mobile relay is broken suddenly when the relay is moving or under handover. Therefore the robustness and reliability of backhaul for mobile relay should be better guaranteed than that for the fixed relay.
Issue 2: GW Relocation
Since the GW may be located in different part of the network, e.g. in eNB, in CN, etc, there is requirement for GW relocation when the mobile relay moves out of the scope of one GW (including SGW and PGW). For example, the GW relocation may be needed when mobile relay moves from one province to another in China.
Issue 3: UE Access

For this issue, how to make sure whether those UEs on board could only access to the mobile relay and those UEs abroad could not should be discussed.
Proposal 4: Discuss the issues which could be considered in further release.

3 Conclusions

In this contribution, we have discussed how to reduce the alternatives of mobile relay, furthermore, some other issues about further mobile relay study were also discussed. Several proposals are presented as follows:

Proposal 1: Current existing solutions could not support multi-RAT well.
Proposal 2: Exclude alternative 4 from mobile relay architectures.
Proposal 3: The above two issues should be discussed firstly for determining the mobile relay architecture.
Proposal 4: Discuss the issues which could be considered in further release.
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