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1
Introduction
In last RAN3#75bis meeting, a solution named as LTE as Backhaul, Wi-Fi as Access[1] was agreed as an existing solution to be captured to the TR 36.836[2]. However, it is still unclear that whether allows the mobile relay node to provide LTE as the backhaul link for Wi-Fi access or not in the TR[2]. In this contribution, we analyse why LTE backhaul for Wi-Fi access should be considered as a kind of multi-RAT of mobile relay instead of an existing solution. Further, we analyse the impact on the Alt.1 and Alt.2 to support this feature.
2
Discussion
2.1
Requirement of providing LTE as backhaul for Wi-Fi access
Currently, most electronic equipments e.g. smart phones, laptops, etc., have Wi-Fi module and are easy to carry anywhere. However, the Wi-Fi access can’t provide service continuity during high mobility. In fact,such terminals have lower mobility relative to the mobile relay node deployed on the train. Thus if the mobile relay node on the train can provide LTE as backhaul and Wi-Fi access to such terminals, the service continuity can be guaranteed and better user experience can be provided. 
Furthermore, considering the growth in data traffic driven by mobile application, more and more operators want to utilize un-licensed Wi-Fi spectrum to cope with network congestion. From Rel-8 to Rel-10, the Wi-Fi access is considered as an untrusted non-3GPP access network. From R11, the Wi-Fi access is considered as a trusted non-3GPP access network, wherein the unified authentication, authorization and accounting are required reducing the cost of operation and management and less impact on the UE is also acceptable for terminal vendors. The architectures and procedures are detailed in TS 23.402[3]. The mobile relay node is authenticated and authorized by the operator when it attaches to the network. Thus Wi-Fi access provided by the mobile relay node should be considered as a trusted non-3GPP access.
Observation 1: The mobile relay node providing Wi-Fi access (as a trusted non-3GPP access) and LTE as backhaul will guarantee the service continuity and bring the better user experience.
2.2
Impact on the Different Architectures
The figure 1 illustrates the mobile relay node providing LTE as backhaul for Wi-Fi access. There are two separated core networks, i.e. one is for mobile relay node and the other is for Wi-Fi users. In the core network for mobile relay node, the SGW/PGW can be co-located with DeNB, which means both Alt.1 and Alt.2 may support such feature. Also considering the access mode for mobile relay node, the AC may be located in the mobile relay node other than in the EPC for Wi-Fi user. The link between the mobile relay node and SGW/PGW for mobile relay provides a backhaul link for data transfer of the Wi-Fi users.
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Figure.1 Mobile relay providing LTE as backhaul for Wi-Fi access
To achieve this feature, some enhancements are needed for Alt.1 and Alt.2 as below:
-
In Alt.1 and Alt.2 when the mobile relay node receives the any data (including signalling and user data) for the Wi-Fi access, it transports the data via the RN bearers. This transport connection between the AP (in mobile relay node) and AC may depend on IP routing. 
-
In Alt.2, because all the user data are transparent, the relay GW will not perform any proxy functionality.
Note:
In Alt.2, this transparent connection is similar as the connection between RN and its OAMusing IP.

Note:
how to support this feature in alt.4 is FFS.
Observation 2: Some enhancements are needed for the current architectures to support LTE as backhaul for Wi-Fi access. However such enhancement will only impact the mobile relay node.
3
Conclusion and Proposals
In this contribution, we analyse the requirement that mobile relay node provides LTE backhaul and Wi-Fi access, and then discuss the impact on different architectures caused by supporting the feature that mobile relay provides LTE backhaul and Wi-Fi access. Based on that, we make the following observations: 
Observation 1: The mobile relay node providing LTE as backhaul for Wi-Fi access will guarantee the service continuity and bring the better user experience.

Observation 2: Some enhancement is need for the current solution for supporting LTE as backhaul for Wi-Fi access. However such enhancement will only impact the mobile relay node.
Therefore, it is proposed that RAN3 to take the discussion into account and agree the following proposal and associated update in [4].
Proposal: The Wi-Fi as access and LTE as backhaul can be considered as a kind of multi-RAT support of mobile relay for comparing different mobile relay architectures. 
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