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1 Introduction

In last meeting, RAN3 was begun to discuss on Mobile Relay Study Item. Some new requirements are introduced. Except of mobility of RN, the new requirements shall also be considered in R11 SI to meet the objectives. 
This paper try to discuss the impact on some Relay architectures with considering of new requirements.
2 Discussions
2.1 Motivation
After discussion on Mobile Relay in last meeting, group mobility and multi-RAT support should be considered in mobile relay SI as requirements. These two aspects have significant impact on architecture decision. In this section, the architecture solutions which we had been considered before will be discussed again for these two new requirement.
2.2 R10 Relay architecture
As the discussion in [1] and [2], R10 Relay architecture is not suitable for mobile relay. There are three solutions would be considered for supporting mobility:

1) Perform RN’s SGW/PGW relocation during RN handover.

2) PGW keeps fixed and only SGW performs relocation during RN handover.
3) RN’s PGW/SGW keep fixed without relocation during RN handover.
All of these solutions have explicit drawbacks to support RN handover, since PGW relocation has not been supported by any release and the issue should be decided by SA2 for solution 1), and too long user plane path is predicted for solution 2) and 3).
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Figure 1: RN mobility in R10 Relay architecture
Observation 1: Current R10 Relay architecture cannot support RN mobility without any modification.

In addition, for the other requirement of multi-RAT support in mobile RN, it seems the LTE backhaul in this architecture can be used to carry several types of packet for different RATs. DeNB would be the distributor who has responsibility for distributing the messages and packets to different core networks served for different RATs. And certainly, this is only the beginning consideration on the requirement and any possibility cannot be excluded.
2.3 S-GW/P-GW located in core network
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Figure 2: RN mobility in the architecture which RN’s SGW/PGW located at CN
RN’s SGW/PGW locates in core network in this architecture (Figure 2) and it is the Alt1 described in TR 36.806. By this architecture, RN’s SGW/PGW still locates at CN during RN movement and keeps on providing service to RN. The change of RN’s serving DeNB does not have impact on Core Network functionality and RN’s PGW keeps as anchor point for mobility.
As an optimization, group mobility could hand all of UEs served by RN over to target DeNB. All of UEs’ traffic still goes through RN’s SGW/PGW. Fixed Relay’s PGW is benefit for RN mobility and further for group mobility.
However, supporting multi-RATs is also one of objectives in Mobile Relay SI. LTE backhaul is expected to provide bearers to carry traffic for different RATs. In this architecture, LTE backhaul is the path from Relay UE part to RN’s PGW. It seems that RN’s PGW should provide the function to route messages to different core networks served for different RATs by supporting different backhaul interfaces. It is too much complexity on PGW and more traffic load on EPC.
Observation 2: Alt1 in 36.806 is difficult to support multi-RATs.
3 Conclusion

By discussing two architectures which we had considered for R10 relay, it is deduced that the R10 Relay architecture is more suitable to support multi-RATs access but has some problems for supporting RN mobility. The Relay architecture which discussed in section 2.3 is more benefit for support mobile RN but it is difficult for the aim of multi-RATs.
Therefore, new architecture or more enhancements on architectures should be considered further for Mobile RN SI.

Proposal: RAN3 is kindly suggested to discuss the issues of architectures above and extract the discussion into TR 36.416.
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