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1 Introduction
During the last meeting [1] the issue to identify the mobile relay architecture was discussed, but no decision was taken. An email discussion on mobile relay alternatives took place, which starts to clarify the operation mechanism of possible mobile relay alternatives. In this contribution we further discuss the roaming issue in the mobile relay architecture. The contribution presents the advantage to the location of S-GW of mobile relay changed according to its serving DeNB during mobile relay mobility. The purpose of this contribution is to gain better understanding, in order to able to decide the proper mobile relay architecture at the meeting.
2 Discussion
At RAN3#74 [2], we agreed that mobile relay’s S-GW serves as mobility anchor point for mobile relay inter-DeNB handovers. S-GW is the fix point to re-direct the UE data in the high speed scenario. In [3] there are two options relative to the location of the GWs for the Mobile Relay. One is that the PGW/SGW are logically collocated with the DeNB. The other is that the PGW/SGW are a logically separate function from the DeNB. In [2] the latter option is accepted and modified to take the S-GW as the mobile anchor point for the mobile relay mobility. 

However, as discussed in the requirement in [4], it has concluded that

“The spectrum model where backhaul link spectrum and access link spectrum belong to different operators should also be supported.”
Considering support different operators in backhaul and access link, the backhaul link should be able to provide roaming mobility support for mobile relay. For example, a mobile relay may attach to an initial DeNB of its HPLMN, but move to a target DeNB of a VPLMN. Hence, the roaming support for mobile relay should also take into consideration for comparison among mobile relay alternatives. 
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Figure 1: S5/S8 v.s. S1 interface

As shown in Figure 1, if the S-GW of mobile relay collocates with the target DeNB, there would be a S5/S8 interface among DeNBs. Not only the S1 interface but the S5/S8 interface can be supported between the initial DeNB and target DeNB. To introduce the S5/S8 interface among DeNBs provides some advantages. When the initial DeNB or mobility anchor depicted in [5] is far from the target DeNB, utilizing the S5/S8 interface in the mobile relay scenario can provide more flexibility than that of S1 interface. During the RN mobility in the high speed train scenario, the target DeNB may belong to different PLMN domain. The Visited Network of the target DeNB could vary from the Home Network of the initial DeNB, which makes mobile relay have to utilize different operators. 

Depending on the relocation of SGW(RN) and PGW(RN), there are three categories in [5]: 

(1). Both SGW(RN) and PGW(RN) are not relocated to target DeNB: Alt.1, Alt.2, Alt.2+Mobility Anchor.
(2). SGW(RN) is relocated to target DeNB: Alt.2+PMIP.

(3). Both SGW(RN) and PGW(RN) are relocated to target DeNB: Alt.2+DualMRN, Alt.4.

Figure 2 shows the scenario for roaming mobility in the high speed train scenario. In the case of both the P-GW and S-GW of mobile relay are not relocated to the target DeNB, mobile relay roaming cannot be supported. In the case of both the P-GW and S-GW of mobile relay are relocated to target DeNB, mobile relay roaming can be supported. However, PGW of the mobile relay is changed. For Alt.2+DualMRN solution, the mobile relay has to disconnect the original connection from its own operator network first. Then the mobile relay establishes new connection to access the core network provided by VPLMN in order to keep connectivity. Consequently, the target DeNB would become new initial DeNB for the mobile relay in the majority of mobile relay alternatives. On the other hand, if only the S-GW of mobile relay is relocated to the target DeNB (i.e. Alt.2+PMIP solution), the mobile relay can utilize the S8 interface to access the VPLMN forthright. It is observed that the S8 interface provides seamless mobility while roaming than the S1 interface during the handover between initial and target DeNBs in general. In order to access the serving DeNB in the foreign PLMN, supporting the S8 interface among DeNBs is also necessary. Hence, the P-GW of mobile relay does not need to collocate with the S-GW of mobile relay. The P-GW of mobile relay acts as an IP anchor point for mobility.
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Figure 2: Roaming issue for the mobile relay alternatives
3 Conclusions

In this contribution, we evaluated the roaming issue mechanism. We found that, in the majority of mobile relay alternatives, P-GW collocate with S-GW is not adequate for the support of roaming mobility. As discussed above, we consider the location of the S-GW of the mobile relay should change according to target DeNB since the access link and backhaul link could be in different operators. Therefore, we propose that
Proposal 1: it is proposed to allow P-GW not to collocate with S-GW and consider P-GW as the mobility anchor point for mobile relay inter-DeNB handovers. 

Proposal 2: it is proposed to expand the comparison table to take the roaming issue into consideration and include the table depicted below in section 6 of the TR 36.416. 
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5.2.2
Architecture

The mobile relay architecture should fulfil the following principle(s):

· Principle: Either mobile relay’s PDN or Serving GW serves as mobility anchor point for mobile relay inter-DeNB handovers.
6.


Comparison
Proposed aspects to be compared among mobile relay alternatives are listed in table below
	
	
	

	Support roaming
	
	

	Support seamless mobility while roaming
	
	


Table x: Comparison metre for mobile relay alternatives
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