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1   Introduction

The agreements in RAN3 #73bis related to scenario and requirements for Mobile Relays (MRs) are captured in ‎[2]. In this contribution we further discuss details of the scenario and requirements related to multi-RAT support and impact to other nodes.

2   Scenario
2.1   When the train stops at the station

Today’s train station is covered by eNBs which are most likely connected to the same MME pool. Almost all handovers for the UEs use X2 handover, rather S1 handover. Introducing mobile relay is to improve the handover rate and throughput when the train moves at high speed. It is not expected that the mobile relay causes big difference to other network nodes when the train stops at the station. Actually, at the station, the mobile relay is just like a Rel-10 relay or a pico that provides coverage to UEs on the train.

When the train stops at the station, the UEs enter/leaves the train. For CONNECTED UEs, HO is performed between the Mobile Relay, and the eNBs at the station. Both S1 handover and X2 handover can be used. At a major station, it could be significant number of UEs enter/leave the train, so using X2 handover can greatly reduce the signalling load to CN, and achieve fast handover. Maintaining the same level of signaling load to core network is important, since it does not require the operator to replan or upgrade the core network just because of the introduce of the Mobile Relay. This is especially important in a GWCN scenario when the UE’s MME and the Mobile Relay belongs to different operators. So it is reasonable that the Mobile Relay can use S1 handover and X2 handover when the train stops at the station. In case X2 handover is used between eNBs at the station, X2 handover should also be used between mobile relay and the eNBs at the station.
For IDLE UEs, TAU may be performed dependents on the TAI assigned to the Mobile Relay. If the Mobile Relay uses the same TAI as the eNBs, the further Paging message will also be sent to eNBs even the UE is actively on the train. Due to the large number of UEs on the train, it is preferred that the Mobile Relay does not share the TAI with the eNB, to avoid send many unnecessary paging messages to eNBs. It is FFS whether the Mobile Relay uses same TAI as its serving DeNB. 
Proposal 1: At the station, the Mobile Relay can use both S1 handover and X2 handover with the neighbouring eNBs. In case X2 handover is used between eNBs at the station, X2 handover should also be used between mobile relay and the eNBs.
Proposal 2: It is preferred that Mobile Relay does not share the TAI with the eNBs. 

2.1 When the train is moving
The mobile relay SI focuses on the high speed train with high penetration loss of the radio signal through the well shielded carriages. With this precondition, it is not expected that the HO between the Mobile Relay and eNBs can happen when the train is moving.

Proposal 3: Only consider the handover between the mobile relay and the eNB at the station. 

3   Multi-RAT support

In RAN3 #73bis the following has been agreed regarding the multi-RAT support:

Multi-RAT scenarios: LTE backhaul, LTE/3G/2G access

Not only LTE UEs but also 3G/2G UEs can then be served by the MR. This means that the 3G and 2G traffic is tunnelled via LTE. However, this imposes strict requirements to the tunnel because of the delay requirements of the Abis/Iub interfaces.
Proposal 4: RAN3 to discuss delay requirements for the Abis/Iub interfaces tunnelled via LTE.
4   Impact to other nodes

The solution for fixed relays specified in rel.10 minimised the impact to other nodes, eNBs, S-/P-GWs and MMEs. We propose that the same approach should be followed also in the specification of mobile relays.
Proposal 5: The impact to other nodes (eNBs, S-/P-GW and MME) has to be minimised.
5   Conclusions
In this contribution we have further discussed details of the scenario and requirements related to multi-RAT support and impact to other nodes. We have the following proposals:
Proposal 1: At the station, the Mobile Relay can use both S1 handover and X2 handover with the neighbouring eNBs. In case X2 handover is used between eNBs at the station, X2 handover should also be used between the mobile relay and the eNBs.
Proposal 2: It is preferred that Mobile Relay does not share the TAI with the eNBs.
Proposal 3: Only consider the handover between the mobile relay and the eNB at the station. 
Proposal 4: RAN3 to discuss delay requirements for the Abis/Iub interfaces tunnelled via LTE.
Proposal 5: The impact to other nodes (eNBs, S-/P-GW and MME) has to be minimised.
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