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1   
Introduction
The impact of PCI collision and inappropriate neighbour relation is handover failure and drop call. In the last RAN3 meetings, several solutions and analysis were proposed for PCI collision in mobile relay. In this contribution, we discuss and analyze the PCI handling and automatic neighbour relation issues as well as potential solutions.
2   
Discussion
2.1   
PCI handling issue
The PCI of MRN may collide with the neighbour cells when the train moves across the cells along the railway. One solution for avoiding collision is changing the PCI of MRN, but which may result in some negative influence on the UEs. But the scenario of High speed train has some characterise (e.g. Known trajectory, High penetration loss of the radio signal through the well shield carriages, and etc [1]), therefore, a potential solution should take these factor into account.
In RAN3#75bis, the manuscript had given three PCI collision scenarios [2]:
Scenario I: Collision with DeNB PCIs along the track (or eNBs neighbouring DeNBs)

Scenario II: Collision between PCIs of trains which meet somewhere

Scenario III: Collision between PCIs of trains stopped at the railway station
In Scenario I, the dedicated PCI could be assigned to MRN for solving collision with PCIs of the DeNBs. In Scenario II, a train may meet with many trains on the way or at railway stations in a one way trip. The telecom operators and railway company have its own interest separately. When the route of train is changed, the operators can not get the information of train’s route from the railway company immediately. Therefore the solution of dedicated PCI assignment and proper network planning can not avoid the situation of two MRNs with the same PCI. But the interference from the opposite train received by an UE suffers the penetration loss twice. And the interference is too low to impact on UE’s performance. In case of the penetration loss is small, some special solutions (e.g. Directional antenna) can also be used to reduce the signal leakage outside the train carriages. In scenario III, when the train stopped at a railway station, the solution of dedicated PCI assignment could be also reused to solve the PCI collision between the MRN and DeNB. And the PCI collision between two MRNs can also be ignored. From the view of the DeNB, it can reuse the handover mechanism of femto to resolve the PCI confusion.

Considering the requirement of supporting multi-RAT in mobile relay, the problem of avoiding the PCI collision in other RAT (e.g. CDMA2000) can also use the similar solution described above.
Proposal 1: PCI collisions can be avoided by assigned the dedicated PCI values to mobile relay.
2.2   Automatic Neighour Relation
Neighbour Relation Optimization is a key issue in network optimization. The lack of neighbour relation may also lead to handover failure and call drop. And the redundant neighbour relation may increase search time of pilot frequency in 2G/3G network. Since there are no passengers enter or leave the train when it is running, the MRN mounted on the train does not have to add neighbour cells into its NRT (Neighbour Relation Table). And the DeNB does not need to add any MRN into its NRT either. When the train stopped at or left from the railway station, the MRN and the DeNB need to add or remove each other into their NRT simultaneously. The neighbour relation can be configured by network planning or SON function.  But since there are multi-RAT cells in a MRN, therefore, configuring neighbour relation of each RAT for MRN and macro cells at the same time is a complex work for telecom operators. 
The MRN with the ANRF can acquire the system information of the macro cells (e.g. PCI, TAC, RNC ID and etc) and configures neighbour relation for the cells supported by the MRN. And DeNB can acquire the neighbour relation of the LTE cell supported by the MRN from the X2 Setup message .But in mobile relay the 2G/3G/Wifi traffic and signalling are transparent to the DeNB. The solution of LTE may be unavailable for 2G/3G network. Therefore when the train stopped at the railway station, the 2G/3G macro cell should consider how to acquire the cell information of 2G/3G cell supported by mobile relay. Otherwise the passengers on the platform who have 2G/3G service can not be handover to the MRN. Considering the current 3G terminal (e.g. 1X/EV-DO) can not support ANRF, therefore we suggest that the solution only refers to the revise of the LTE/3G/2G network standard. 
Solution 2: It is proposed RAN3 to consider 2G/3G Automatic Neighbour Relation Function in mobile relay scenarios 
3   Conclusion
This contribution discusses the PCI handling and automatic neighbour relation for mobile relay and provides some proposals:
Proposal 1: PCI collisions can be avoided by assigned the dedicated PCI values to mobile relay.
Proposal 2: It is proposed RAN3 to consider 2G/3G Automatic Neighbour Relation Function in mobile relay scenarios
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