3GPP TSG RAN WG3 #77 meeting 













R3-121791
Qingdao, China, Auguest 13 -17, 2012
Agenda item:
16.1

Source: 
Institute for Information Industry (III)
Title: 
Down Selection on the Mobile Relay Architecture

Document for:
Discussion and Decision
1   Introduction
In [1], six candidate mobile relay architectures, Alt.1, Alt.2, eAlt.2-1, eAlt.2-2, Alt.2-3 and Alt.4, are introduced as comparison candidates for mobile relay architecture. During the previous meetings, it was agreed that a further down selection will be performed in the RAN3#77 meeting. As we know the Alt.2 and Alt.2 enhancements, i.e. eAlt.2-1 and eAlt.2-2, share most commonalities of Rel-10 fixed relay. The characteristic of the architecture of the mobile relay Alt.2 and Alt.2 enhancements is that the majority function in the Rel-10 DeNB can be reused: MRN’s S/P-GW and Relay GW are embedded in the DeNB and the impact to the specification can be minimized. We further discuss these issues in this contribution and propose to take both the Alt.2 and Alt.2 enhancements as the mobile relay architectures.
2   Discussion
Regarding to the comparison among mobile relay architectures in [1], we can know that the Alt.2 and Alt.2 enhancements, i.e. eAlt.2-1 and eAlt.2-2, provide various benefits in the high speed train scenario. By combining the mobile relay Alt.2 architecture with Alt.2 enhancements, a more efficiency solution can be obtained. The procedure for the Alt.2 cooperating with Alt.2 enhancements is the following:
Step 1: Take the Alt.2 as the initial mobile relay architecture.

Step 2: The mobile relay transforms the architecture of Alt.2 into the architecture of Alt.2 enhancement, i.e. eAlt.2-2 or eAlt.2-1. 
Step 3: When the new MRN’s P/S GW is in the target DeNB, the architecture of mobile relay becomes Alt.2 again. 
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When the mobile relay tries to overcome difficulties in the long distance mobility for the high speed train, the Alt.2 enhancement can be adopted in the Alt.2 architecture to increase performance. When the procedure is done, the target DeNB becomes the new initial DeNB. The mobile relay can still utilize Alt.2 until the Alt.2 enhancement is adopted again. The procedure for the Alt.2 to contain these two Alt.2 enhancement architectures can be discussed further as the following:
· Include eAlt.2-1 

In the Step 2, the RN2 in the MRN utilizes the attach procedure to connect the target DeNB. After the Un link of RN1 of MRN is detached, the target DeNB becomes the new initial DeNB. 
· Include eAlt.2-2
In the Step 2, MRN utilizes the mobility procedure of eAlt.2-2 in [1] to select S-GW in the target DeNB as MRN’s S-GW. The MRN’s S-GW establishes new PDN connection with the P-GW in the target DeNB. The initial DeNB is still serving the existing PDN connection. But the target DeNB becomes the new initial DeNB for the new PDN connection. 
Both the eAlt.2-1 and eAlt.2-2 can provide the path optimization mechanism. The Alt.2 can utilize eAlt.2-1 or eAlt.2-2 to optimize traffic path. The UEs’ S1-C/S1-U can be delivered to the new MRN’s P/S-GW in the new initial DeNB to reduce the latency for the data transmission.
In the comparison table in [1], we can find that no candidate of mobile relay architecture can provide the high speed train with a comprehensive gain. There are still pros and cons in all mobile relay options. If only single mobile relay architecture is utilized in the whole trip, e.g. the Alt.1, the drawback mentioned in the comparison table in [1] exists. Further specification effort has to take into consideration if options based on non Rel-10 relay architecture are selected as the Rel-11 mobile relay architecture. Meanwhile, if the Alt.1 and Alt.2 are similar as mentioned in [3], to adopt Alt.2 would be enough for the high speed train solution. It is not necessary to introduce duplicate model to increase the standardization effort and complexity. On the contrary, the Alt.2 enhancement, i.e. eAlt.2-1 and eAlt.2-2, provides extra benefit toward the existing Alt.2 architecture. Alt.2 and Alt.2 enhancement can complete each other.
3   Conclusion and Proposals
This contribution highlights the open issues regarding the mobile relay options. We analysis the architecture and we obtain the conclusion. We can find that the existing mobile relay candidates based on Rel-10 relay architecture is enough to provide requirements of the mobile relay in the high speed train. And the standardization effort toward the existing Rel-10 relay architecture can be minimized. Hence we propose the following way forward:
Proposal: Select Alt.2 family (Rel-10 based mobile relay architecture, i.e. Alt.2, eAlt.2-1 and eAlt.2-2) to become the mobile relay architecture.
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