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1 Introduction 
Both RAN2 and RAN3 have achieved baseline draft (e.g. [1] and [2]) on the LTE-A Relaying functionality. Refer to RAN3’s baseline,the assumed architecture is Full-L3 RN architecture and it’s Opitimization e.g. collapsing the SGW/PGW functionality into Donor eNB.This contribution proposes potential solutions of RN mobility for all possible  architectures discussed in RAN3 and RAN2.
2 Discussion
2.1 Full-L3 RN
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Figure 1

Full-L3 relay is the assumed architecture in RAN3’s baseline. RN can handover like a UE under DeNB (Fig 1). The mobility anchor point of RN is Relay SGW/PGW. S1-AP or GTP-U messages of UE under RN are encapsulated into RN’s GTP-U tunnel at Relay SGW/PGW. Fig2 shows the procedure of RN mobility could be exactly the same as UE in LTE. RN forwarding tunnel is established and UE related message treated as user plane PDU is forwarded to target DeNB during handover preparation.
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Figure 2 
2.2 Localized RN SGW/PGW
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Figure 3 

An optimization of full-L3 relay is integrating RN SGW/PGW into source DeNB which is called as LBO(Local Break Out). Due to the co-located RN SGW/PGW, the source DeNB becomes the anchor point of RN in group mobility. During handover procedure, source DeNB act as source eNB as well as RN SGW/PGW (Fig 3). Shown in Fig 4, RN forwarding tunnel is not mandatory created because the forwarding data already in RN SGW/PGW, source DeNB can avoid to forward them to target DeNB, and target DeNB forward back. After path switch, RN S1 GPT-U tunnel is established between source DeNB and target DeNB, and transport all UE packets to and from source DeNB which is RN SGW/PGW after handover complete. Actually, localized RN SGW/PGW after first handover is not local anymore , so the subsequent handovers could be performed as procedure depicted in Fig 2 in which anchor point is the first source DeNB.
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Figure 4 

From figure5 below shows after handover of LBO(optimization of full-L3 relay), “RN eNB” functionality moved to target DeNB and “RN SGW/PGW” located in source DeNB. RN S1 bearer which is internal in source DeNB before handover should be setup between target DeNB and source DeNB.
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Figure 5
2.3 GW-like architecture

Another optimization of full-L3 relay is called GW-like architecture.This optimization is discussed in RAN2 meeting refer to [2][3][4] .Although still not reach a consensus, they are very similar to each other for both have GW-like functionality in DeNB. In this optimization alternatives, DeNB is a gateway inter-communicated or protocol convert between two networks (Fig 6) . The different protocols used by network1 and network2 make the gateway (i.e. DeNB) perform different protocol translation. For example, DeNB either in translate from protocol stack Lower Layer/IP/UDP/GTP-U to Radio Bearer/IP/UDP/GTP-U or convert Lower Layer/IP/UDP/GTP-U to Radio Bearer/GTP-U. 
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Figure 6
RN mobility show in Figure 7.
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Figure 7
As Fig 8 shows, part1 of UE S1 tunnel and signalling connection are terminated by source DeNB and translated to part2 sent to RN before handover. In RN mobility, source DeNB is anchor point of RN due to localized SGW/PGW. Following procedure is exactly the same as described in 2.2. RN S1 bearer would be created between source DeNB and target DeNB. Part2 of UE S1 interface will be capsulated into RN S1 bearer with pre-configured QCI mapping rules.
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Figure 8
Fig9 below  shows the functionality deployment after handover accomplished.  “UE eNB GW” and “RN SGW/PGW” are still located in source DeNB except “RN eNB” move to target DeNB. RN S1 bearers are established between “RN eNB” and “RN SGW/PGW” to support transmission of RN EPS bearers. RN EPS bearers are used to encapsulate part2 of UE S1 bearers. The major difference from Fig 5 is SGW/PGW of RN have awareness of UE E-RABs and pre-defined Diffserv codepoint rule should not be applied.
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Figure 9
3 Conclusion 
This document proposes the potential solution of RN mobility for all possible alternatives discuss in RAN3 and RAN2.

Proposal: discuss RN mobility solution above and included into relay TR.
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