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1 Introduction

This document contains a text proposal, based on the contents of [1], for inclusion in the Mobile Relays TR [2].
2 LTE as Backhaul, Wi-Fi as Access on Board 
This solution addresses Wi-Fi-capable UEs, arguably the vast majority in the near future; it is shown in Figure 1 below. The wireless node mounted on board the train connects as an LTE UE to the eNB, and provides coverage on board as a Wi-Fi AP. All UEs on board can use this node for data connections or VoIP calls, while continuing to use the existing 2G RAT (whose air interface is more robust for high train speeds anyway) for voice. This solution can be built with currently available technology and requires no changes to specifications, so it is likely to be less complex and to cost less than a mobile relay. An optimized outdoor antenna (e.g. a smart antenna mounted on the train roof) can be envisaged to enhance the performance of the backhaul link. By using a multi-RAT-capable UE as backhaul toward the RAN, the wireless node can always select the best possible RAT for backhaul, according to channel conditions and coverage.
The same captive portals, authentication and payment systems, etc. commonly deployed at stations, airports, and other public Wi-Fi hotspots can also be made available on board, in order to give customers the same experience. An added benefit of Wi-Fi access is also the possibility to locally terminate on-board services (entertainment, meal ordering/reservations, navigation, on-board webcams, etc.). All such services can be offered directly to user terminals without going through the CN or having to set up a local breakout (e.g. LIPA/SIPTO), as required with other solutions. Furthermore, all currently standardized integration mechanisms between Wi-Fi and 2/3/4G can also be leveraged.
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Figure 1 The node on the train (shown in blue) connects to the eNB as an LTE UE and provides Wi-Fi connectivity on board.

This solution also enables any Wi-Fi-only devices to use the LTE network as backhaul for their data connections. The wireless coverage on board is unaffected by the train movement because the UE part of the node handles mobility with the eNB, transferring the bundle of all data connections at every handover.
3 Proposal
Proposal: RAN3 should incorporate Sec. 2 as Sec. 5.1.3 of the Mobile Relays TR [2].
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