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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 discussions on requirements, architecture and group mobility during the last several RAN3 meetings. But which architecture will be adopted and how to optimize group mobility have not decided. In this contribution, we provide our views on these open issues related to architecture and group mobility.
2   Discussion
2.1   Mobile Relay Architecture

Currently, four R10 Relay architecture alternatives have been captured in the [2] 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 system architecture and procedures to satisfy the different scenario requirements. Currently, two typical architectures for mobile relay are discussed in [3]:
· Alternative 1: For this architecture, RN has its extdexernal RN-PGW which is located in the core network and as the RN mobility anchor point in EPS. When Mobile relay moves to another DeNB, RN-PGW will not change. In the case, the RN mobility can be easily supported by re-using the Rel-8 UE handover procedure.
· Enhanced Alternative 2: The biggest difference between Alt 1 and Alt 2 is that DeNB has combined the Relay SGW/PGW and Relay GW functionality. As a result, the Relay SGW/PGW will change frequently when Mobile relay moves from one DeNB to another DeNB consecutively. Alt 2 facing the relay SGW/PGW relocation and related group handover problems cannot support group mobility without some additional enhancements. However, Alt 2 was identified as 3GPP Rel-10 Relay architecture. In order to satisfy the group mobility requirements of mobile relay, enhanced alternative 2 needs to do more enhancements and standardization work.
The following 2 items can be considered for the high level requirements for Mobile Relay architecture.
Requirement 1:  Impact to core network shall be minimized. 

Taking an existing R10 Relay architecture and smooth deployment into consideration, maintaining the same level of signalling load to core network is important, since it does not require the operator to re-plan or upgrade the core network just because of the introduce of the Mobile Relay. Especially, core Network impact shall be minimized or avoided. The eNB impact might be tolerable, but should be limited.
Requirement 2:  It is better to evaluate these two mobile relay architectures, and the comparison metric may include backward compatibility, DeNB complexity, standardization effort and complexity, group mobility support, Node impact, etc.
In the urban scenario, the railway line cross the while city and the areas along the railway line or in the station usually face complex environment. 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. In addition, if we will introduce new architecture (Alternative 1) for mobile relay purpose, it will introduce more complexity in the DeNB and consequently introduce more cost. Therefore, it is better to evaluate these two mobile relay architectures, and the comparison metric may include backward compatibility, DeNB complexity, standardization effort and complexity, group mobility support, Node impact, etc.
Proposal 1: It is proposed to consider the two requirements when analysing the mobile relay architecture.
2.2   Group mobility
Mobile relay (a relay mounted on a high speed train wirelessly connected to the macro cells) is a potential technique to decrease unnecessary delays and the user experience through avoiding frequent handovers. 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. The main property of group mobility is to minimize the system overall signalling cost and improve system performance, compared to processing individually per UE. 
When the Mobile relay moves to the boundary of DeNB cell, it will carry all of the UEs handover to another DeNB. If the number of UE under the Mobile relay cell is large or the target DeNB’s resources are not rich enough, it will result in the target DeNB’s resources overload or congestion. Especially a large number of train stop at the railway station which means that a great deal of Mobile relays and UEs are simultaneously at this specific area, the problem of the shortage of resources is even serious. Therefore, it is necessary that there are some mechanisms to optimize group handover in order to avoid resources congestion, such as report resources indicator. 
Consideration 1：It is necessary that there are some mechanisms to optimize group handover in order to avoid resources congestion, such as report resources indicator.  

The mobile relay SI focuses on the high speed train scenario as the target deployment scenario to study. Therefore, higher requirements of group mobility have been proposed by network, e.g. higher handover success rate and timeliness etc. However, if the neighbour cell relations are too many, the signals of neighbour cell relations to be measured will increase and the measurement accuracy and timeliness will drop. All these problems may impact on the accuracy and timeliness of handover to a certain extent. As a result, neighbour cell relations should be as simple as possible in order to improve the success rate of the group handover. 
The users’ behaviours and NR strategies are different when facing different scenarios, as shown in Table 1.
Table 1. The users’ behaviours and neighbour relations strategies for different scenarios
	Scenario
	NR types
	User’s behaviours
	NR strategies

	Railway lines
	NR between DeNBs
	When the high speed train is running ，the passengers can not getting on/off the train except for the station platform. On one side, UEs inside the train only need to make wireless connectivity through the Mobile Relays; on the other side, Mobile Relays are mounted on a train wireless connected to the DeNBs and can only move along the railway lines.
	Only set neighbour cell relations between the adjacent DeNBs. 



	
	NR between MRs
	UEs are relatively stationary or moving at pedestrian speed w.r.t serving mobile relay.
	Only set neighbour cell relations between the adjacent MRs. 

	Railway platforms
	NR between DeNBs and eNBs
	At the railway platforms, a large number of UEs may get on/off the train,  which will lead to a great number of UEs enter or leave the coverage of MRs. 
	Set neighbour cell relations between DeNBs and eNBs.


Therefore, neighbour relations can be simplified according to different scenarios. In this case, since the number of neighbour cell relation will be reduced, there is no necessary to analyse so many measurements about NR and the process of handover to the neighbour cell will be simplified. Based on the mobile relay characteristic, the neighbor cell relation optimization should be considered to improve the success rate of the group handover.
Consideration 2: Based on the mobile relay characteristic, the neighbor cell relation optimization should be considered to improve the success rate of the group handover. 
 Proposal 2: It is proposed to consider the two considerations when analysing group mobility.
3   Conclusion
This contribution provides some considerations about Mobile relay architecture and group mobility,  and we proposal: 
Proposal 1: It is proposed to consider the two requirements when analysing the mobile relay architecture.
Requirement 1:  Impact to core network shall be minimized. 

Requirement 2:  It is better to evaluate these two mobile relay architectures, and the comparison metric may include backward compatibility, DeNB complexity, standardization effort and complexity, group mobility support, Node impact, etc.

Proposal 2: It is proposed to consider the two considerations when analysing group mobility.
Consideration 1：It is necessary that there are some mechanisms to optimize group handover in order to avoid resources congestion, such as report resources indicator.  

Consideration 2: Based on the mobile relay characteristic, the neighbor cell relation optimization should be considered to improve the success rate of the group handover. 
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