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1   Introduction
The SI, mobile relay for E-UTRA [1], aims at studying the problems introduced by the deployment of high speed train, and improving the network performance. There were lots of email discussions on the mobile relay architecture during the last RAN3 meeting [2]. But which mobile relay architecture options will be adopted has not decided. In this contribution, we provide our views on these mobile architecture options.
2   Discussion
In [3], four R10 Relay architecture alternatives have been captured which focus on fixed relay scenario, e.g. indoor relay, truwall relay, outdoor relay etc. However, the mobile relay SI focuses on the high speed train scenario as the target deployment scenario, so it is necessary to further evaluate suitable mobile relay architecture and procedures to satisfy the different scenario requirements. Currently, six mobile relay architecture options are discussed in [2]:
· Alt.1: It is based on the Alt.1 architecture defined for fixed relay.
· Alt.2: It is based on the Alt.2 architecture defined for fixed relay.

· eAlt.2-1: It is the enhancement of Alt.2 architecture which has two Rel-10 relay entities in a mobile relay device.
· eAlt.2-2: It is to integrate the functionality of Proxy MIP (PMIP) into DeNB of Alt2.
· eAlt.2-3: It is the Alt.2 with Relay and PGW/SGW separated from initial DeNB.
· Alt.4: It is based on the Alt.4 architecture defined for fixed relay.
Different mobile relay architecture options have different performances. Therefore, it is better to evaluate these six mobile relay architecture options, and the comparison metric may include backward compatibility, Mobile Relay complexity, , group mobility support, standardization effort and complexity, etc[4]. 
2.1   Backward compatibility
In the urban scenario, DeNBs may provide wireless connectivity services not only to end users inside the high speed train, but also to the UE in the neighbour macro cell or the Rel-10 indoor relay and outdoor relay. Backward compatibility should be considered when analysing the Mobile Relay architecture. The Alt.2 reuses most features of existing relay architecture of the fixed relay to support the mobile relay system and it will get the good backward compatibility.  Meanwhile, eAlt.2-1, eAlt.2-2 and eAlt.2-3 are based on the Alt.2 architecture and have made some enhancements in order to support group mobility. However, the eAlt.2-2 use IP forwarding to accomplish the user plane transmission of a UE, and the introduction of PMIP may have a greater impact on DeNB. Thus, the good backward compatibility of eAlt.2-2 may not be well guaranteed. In addition, Alt.1 has its external RN-PGW/SGW which is located in the core network and is absolutely different from Rel-10 architecture. The Alt.1 for mobile relay will have some impact on backward compatibility. The Alt.4 has similar architecture with the Rel-10 relay, which makes the impact on backward compatibility to be medium.                                                                                                                                                                                                                                                                                                                                                                                                                                  
2.2   Mobile Relay complexity
Mobile Relay complexity is another key factor for the volume of mobile relay. If mobile relay is too large, the railway companies may refuse deploying it in narrow carriage which maybe increase the complexity of deployment and the cost. Except for the eAlt.2-1, most of the architecture options have the same function, have the same mobile relay complexity, i.e. Mobile relay=eNB+UE. On contrary, eAlt.2-1 has two Rel-10 relay entities in one mobile relay device, i.e. Mobile Relay=2eNB+2UE. These two entities act as two relays that attach to two neighboring DeNBs in order to support group mobility. Therefore, eAlt.2-1 has greater mobile relay complexity than other architecture options.
2.3   Group mobility support

Group mobility is one of the key functions of mobile relay, which is also one of the features making mobile relay different than L1 Repeater. Alt.1, Alt.2, eAlt.2-3 and Alt.4 can reuses existing UE handover procedures and some enhancement/modification if needed in order to support group mobility. Although eAlt.2-1 with dual mobile relays needs more optimizations for mobile relay, it can also support group mobility. In addition, the HO procedure of eAlt.2-2, i.e. Alt.2+MIP, is enhanced by PMIP operation, which will keep the mobile relay’s P-GW unchanged during mobility. Therefore, the eAlt.2-2 can increases the handover successful rate because of low handover latency when the handover frequency is high and support group mobility well. 
2.4   Standardization effort and complexity
To support mobile relay, some standardization effort is expected. In our view, if architecture Alt.1 is selected, the standardization effort for mobile relay may be small than Alt.2, because the Alt.2 may do more addition optimization to support group mobility and the Relay PGW relocation is another problem which will add the standardization effort and complexity. The eAlt.2-1, eAlt.2-2 and eAlt.2-3 based on the Alt.2 architecture have the same problem. Respectively, eAlt.2-1 would consider S1/X2 configuration to MMEs/neighbour eNBs and other optimizations for group mobility; eAlt.2-2 utilizes the Proxy Mobile IP(PMIP) to support mobility, and PMIP tunneling and signaling procedure may be made more standardization effort in order to satisfy the high speed trains’ requirements; eAlt.2-3 moves the RN PGW/SGW functionality and relay GW into a separate mobility anchor, and then DeNB will be changed a lot and the solution may be still  immature now. Thus, the standardization effort and complexity of eAlt.2-3 is FFS. Alt.4 will store information, such as UE identity, Radio Bearer configuration information, etc, for each bearer of such UE, and will required more changes in the DeNB(modification of protocols such as MAC/RLC/PDCP/RRC). Alt.4 will take a long time for standardization. 

The results of the above comparison are summarized in the following table.

Table 1 Comparison among the six mobile relay architecture options
	Metric
	Alt.1
	Alt.2
	eAlt.2-1
	eAlt.2-2
	eAlt.2-3
	Alt.4

	Backward compatibility
	Low
	High 
	High
	Medium 
	High 
	Medium

	Mobile relay complexity
	Small
	Small
	Large;
Because of dual relay entities
	Small
	Small
	Small

	Group mobility support
	Medium
	Low
	Medium
	High
	Medium
	Medium

	Standardization effort and complexity
	Low
	Medium
	Medium
	Medium
	FFS
	High


Proposal 1: RAN3 is kindly requested to consider the above table of comparison among different mobile relay architecture options.
3   Conclusion
This contribution provides some discussions about Mobile relay architecture, and we proposal: 
Proposal 1: RAN3 is kindly requested to consider the above table of comparison among different mobile relay architecture options.
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