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1 Introduction

It has been decided in RAN#56 that down-selection between mobile relay architecture solutions will be done at RAN3#77.
In this paper, we discuss the comparison between the solutions and propose to adopt Alt.2-based solutions as baseline.
2 Discussions
2.1 General comparisons
Up to now, we have a couple of solutions for mobile relay architecture:
· Alt.1: Based on the Alt.1 architecture defined for fixed relay
· Alt.2: Based on the Alt.2 architecture defined for fixed relay
· eAlt.2-1: Alt.2 with dual Rel-10 relays for HO
· eAlt.2-2: Alt.2 with Relay GW and PGW collocated with initial DeNB
· eAlt.2-3: Alt.2 with Relay GW and PGW/SGW separated from initial DeNB
· Alt.4: Based on the Alt.4 architecture defined for fixed relay

At last meeting, a comparison table has almost been finished in TR 36.836 [1]. According to the comparison and analysis, the baseline solution can be selected for the further study.
From the analysis and comparison in [1], there are some observations here.

Observation 1: eAlt.2-1 has higher complexity than other solutions, because it needs more enhancements on internal cooperation between two RN_Cells and two DeNBs to transfer necessary information for, e.g. RN’s startup, UE handover, etc. It is also needed to study a solution for group mobility to optimize simultaneous UE handovers when train cross boarder of DeNB.
Observation 2: eAlt.2-3 has similar architecture properties with Alt.1, except RN’s SGW/PGW located in E-UTRAN instead of EPC. Compared to Alt.1, eAlt.2-3 cannot provide more advantage for mobile relay.
Observation 3: A couple of problems have been raised in R10 for Alt.4 and none of them have been resolved. Due to large impact on specification, it still not suitable for R11 mobile relay.

Proposal 1: It is proposed to discuss the baseline solution for mobile relay architecture from Alt.1, Alt.2 and eAlt.2-2.

2.2 Comparisons between Alt.1, Alt.2 and eAlt.2-2
Both Alt.2 and eAlt.2-2 are inherited from R10 Alt.2, they are very similar except that RN’s SGW in eAlt.2-2 will be changed with serving DeNB together.
The properties of Alt.1 are summarized as:

· The security for S1/X2AP needs a solution which will have impact on MME/SGW.

· The PGW selection performed by MME during startup procedure should be reconsidered.
· MME should distinguish R10 and R11 RN due to different GW selection principle for these two releases.

· The UE S1 traffic path is MME/SGW(UE)->PGW(RN)->SGW(RN)->serving DeNB->Mobile RN.
· Higher load on EPC when support multi-RAT access.

The properties of Alt.2 are:

· The UE S1 traffic path is MME/SGW(UE)->Initial DeNB->serving DeNB->Mobile RN

The properties of eAlt.2-2 are summarized as:

· Very slightly higher signalling load during handover due to limited number of Mobile RNs.

· Different SGW selection principle during handover.

· The UE S1 traffic path is MME/SGW(UE)->Initial DeNB->serving DeNB->Mobile RN

From the key characteristics we have listed above, Alt.1 has more negatives than Alt.2 and eAlt.2-2, e.g. new security mechanism, different PGW selection function and more hops on traffic path. And some drawbacks of Alt.2/eAlt.2-2 are not really big problems.

Proposal 2: Alt.2 and eAlt.2-2 are better than Alt.1 for mobile relay.

eAlt.2-2 requires separation of RN’s SGW and RN’s PGW. This property leads to one more concern that signalling load during handover is slightly higher than Alt.2. However, considering just two more S5/S8 messages are required for path switch procedure and the number of Mobile RN is very limited, the signalling load does not have significant increase than Alt.2.
Considering the possibility of applying traffic path optimization according to the discussion in [2], which is very important function for the efficiency of Mobile Relay, eAlt.2-2 is better than Alt.2.

3 Conclusion

This paper discusses the overall views on pros and cons of solutions for Mobile Relay architecture options. Considering complexity of solutions, eAlt.2-1, eAlt.2-3 and Alt.4 can be ruled out at first. Compared between Alt.1, Alt.2 and eAlt.2-2, still more complexity in Alt.1 than in Alt.2-based solutions. Because path optimization has big impact on efficiency of mobile relay, it seems eAlt.2-2 which has possibility to optimize the traffic path for UE is the better one to be a baseline solution.
According to discussion above, we have the following proposal:
Proposal 1: It is proposed to discuss the baseline solution for mobile relay architecture from Alt.1, Alt.2 and eAlt.2-2.
Proposal 2: Alt.2 and eAlt.2-2 are better than Alt.1 for mobile relay. We prefer eAlt.2-2.
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