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1 Introduction

RAN#53 has agreed SID on mobile RN for E-UTRA. At the beginning, we would like to discuss the issues that should be considered for RAN3 in this SI.
It has been agreed that the objectives in this SI are:

· Identify the target deployment scenarios first (RAN3)

· Identify the key properties of mobile relays and assess the benefits of mobile relays over existing solutions (e.g. L1 repeaters) in fast-moving environments

· Evaluate suitable mobile relay system architecture and procedures, including procedures for group mobility (RAN3)

· Comparison based on higher layer considerations, e.g.

· Group mobility, etc. (RAN3)

· Radio protocol impact, etc. (RAN2)

· Comparison based on PHY layer considerations, e.g.  Doppler effect, etc. (RAN1)

· Identify possible impact on deployment and performance aspects (RAN4)
Irrespective of other aspects related with physical and L2/L3 layer, the most important aspect for RAN3 is how to support group mobility by existing specifications with minimum modification. But when we selected the architecture for Relay in Release 10, there was almost no consideration of RN mobility. So the first issue we should discuss for mobile RN is the architectural problem. 
2 Discussions
RN mobility refers to the scenario that RN would move like a UE with its served UEs. It is possible because RN has UE capability and sometimes is regarded as an UE from CN perspective and also because of the wireless backhaul between RN and serving DeNB. UE model in RN would provide mobility procedure support and the wireless backhaul provides the possibility for RN movement.

RN mobility has been discussed a little when selecting the RN architecture. However it was treated as low priority in R10 due to its complexity and time limitation.
Among the four candidates for R10, Architecture option 1 (S1/X2 terminated at RN and transparent for DeNB) was considered as the best option to implement RN mobility. Due to transparent for DeNB, UE associated S1 handover signalling is treated by CN one by one, which looks same as a normal individual UE mobility. Architecture option 4 has also some beneficial to support mobile RN.
However, it is clear that the selected R10 RN architecture is not good enough to support mobile RN. Therefore, the group mobility based on the architecture requires more careful consideration.
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Figure 1

Based on R10 Relay architecture, the most significant problem is that when the RN moves from one DeNB to another, its serving PGW should be changed. Up to now, there is no mechanism defined for EPS to relocation PGW during active mobility.
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Figure 2

Alternatively, according to existing handover and mobility principles, the DeNB which a UE connected with before handover can be treated as an “anchor” during the UE’s movement to provide PGW functionality. When the UE moves from DeNB1 to DeNB2 (shown as Figure 2), the DeNB1 will be acted as PGW of RN and DeNB2 will be acted as SGW of RN. Then user plane path goes to DeNB1(PGW(RN)) via DeNB2(SGW(RN)). This alternative requires S5 interface between DeNBs to support connection between SGW and PGW served for RN. However, this solution is only suitable for slow moving scenarios. For fast moving scenarios, e.g. railway deployment, inter-DeNB handover will be performed too frequently and the final destination DeNB may have long distance with the original one. The user plane would be too long to provide good service experience for users.
3 Conclusion

This paper is a beginning of discussion on mobile RN and focuses on supporting RN mobility by existing RN architecture. It concludes that R10 RN architecture is not suitable for implementing mobile RN and we have following proposals:
Proposal 1: Send LS to SA2 to enquire for the possibility of introducing PGW relocation mechanism for mobile RN.
Or,
Proposal 2: Considering architecture enhancement for mobile RN.
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