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1. Introduction
In RAN3#73bis, there was some initial discussion on scenario and requirement of mobile relay, e.g. operator model, requirement for access link and backhaul link. In this contribution, we would like to provide some additional considerations on the requirement of mobile relay.

2. Discussion on requirement of mobile relay 
In high speed train scenario, the UEs of the passengers normally come from multiple operators. RAN Sharing could be a good choice for the operators to reduce the cost by sharing the access network along the track of high speed train.

2.1. RAN Sharing
According to TS23.251, RAN sharing is defined as that two or more CN operators share the same RAN, i.e. a RAN node is connected to multiple CN nodes belonging to different CN operators. For mobile relay case, RAN includes both mobile relay nodes and DeNBs. Depend on whether DeNBs or mobile relays are shared or not, whether the spectrum resources are shared or not, whether RAN Sharing is support with a single RAT or multiple RATs, we provide some considerations as follows.
Q-1 What is the model of RAN sharing in mobile relay scenario?

Based on the architecture and mobile relay& DeNB [1] and RAN sharing [2], the model of RAN sharing could be the following alternatives:

1 Shared both DeNBs and Mobile Relays
1-1 Shared spectrums for different operators
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1-2 Different specturms for different operators
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2 Shared Mobile Relays and Non-shared DeNBs
2-1 Shared spectrums for different operators
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2-2 Different specturms for different operators
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3 Shared DeNBs and Non-shared Mobile Relay

3-1 Shared spectrums for different operators
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3-2 Different specturms for different operators
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Notes: If out-band is supported, the frequency in DeNB above could be different from that in RN.
Q-2 Does mobile relay support all PLMNs listed in the associated DeNBs?
In our understanding, UEs can access to the same DeNBs or different DeNBs via the shared mobile relay. The mobile relay may support the same PLMN list as the DeNB over the same frequency. While the details of whether mobile relay support all PLMNs listed in the associated DeNBs depends on the RAN Sharing model.
Q-3 Is RAN Sharing supported with the same RAT of different RATs?
There may be diverse UEs with different RATs in high speed train and limited room left for installation of mobile relay devices. From cost saving perspective, RAN sharing with different RATs may need to be supported. But it could be realized with specific deployment in access link, e.g. two mobile relays are integrated in the same physical entity with separate RAT in Uu/BS-MS interface. For backhaul link, it could be also implied with corresponding RAT and connected to corresponding Donor. Otherwise, it has to be considered how to carry different RAT signaling/data over LTE Un interface. If the same spectrum is shared in Un, the coordination of Un subframe configuration also need to be considered to mitigate the interference.
2.2. TDD&FDD

Since there may be both FDD UEs and TDD UEs within the high speed train, it has to be considered whether mobile relay need to support both TDD and FDD. From implementation perspective, there could be two logical mobile relays integrated in the same entity.  For mobile relay, it is possible that the receiver is installed out of the carriage, and transmitter is installed inside of carriage, which could help to mitigate Rx-Tx interference. To support both TDD and FDD, above model 2-2 could be considered for both this case and out-band case. Thus it may reduce or avoid change of current specification.
Based on above analysis, we provide following proposals:
Proposal 1: RAN3 to consider RAN sharing requirement of mobile relay and related issues to avoid much impact to existing specifications. The above alternatives of RAN Sharing model could be adopted in the TR for further study.
Proposal 2: RAN3 to consider TDD&FDD requirement of mobile relay and related issue to avoid much impact to existing specifications.
3. Conclusions & Proposal
Proposal 1: RAN3 to consider RAN sharing requirement of mobile relay and related issues to avoid much impact to existing specifications. The above alternatives of RAN Sharing model could be adopted in the TR for further study.
Proposal 2: RAN3 to consider TDD&FDD requirement of mobile relay and related issue to avoid much impact to existing specifications.
4. Reference
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[2] TR22.951, “Service aspects and requirements for network sharing”
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