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1 Introduction

This contribution summarizes the characteristics of the possible mobile relay architecture solutions in the aspects of standardization and performance issue along with a conclusion regarding its downselection.
2 Discussion

Various aspects of mobile relay architecture have been proposed and discussed during the past few meetings. Each architecture solution has its own advantages/disadvantages in aspects of required standardization effort, delay, security, etc. In this contribution, we briefly summarize the characteristics of each architecture solution in various aspects and show our opinion regarding the downselection of architecture options. We focus on Alt.1, Alt.2, and the variations of Alt.2 based on the discussions made from the last meeting [1].
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Figure 1: Alt. 1 and Alt. 2 Mobile Relay Architecture solution
1. Standardization and Deployment Issue

Alt. 1: Main difference of this architecture option compared to others is that the PGW/SGW is located in the CN not in the initial DeNB. This feature leads to the following results and requirements.

1) Since the PGW/SGW is placed separately within the CN, DeNB does not operate as an S1/X2 proxy. In other words, DeNB indication regarding the DRB is insufficient, leading to a case where the introduced Rel.10 enhancement cannot be applied. Thus, to fulfil the requirement of the S1/X2 messages in Un interface between DeNB and mobile relay to be integrity, a new design of the security mechanism is required.
( Significant amount of standardization changes (Security, Start-up) + Not compatible with Rel-10 Relay.

2) The PGS/SGW for the RN is separately placed within the CN. This would lead to a requirement of developing a new network node.

( Increased cost for mobile relay development.

Alt. 2: PGW/SGW for RN is placed within the source DeNB, which also means that the DeNB is operated as an S1/X2 proxy. Such feature leads to a clear fact that Rel-10 relay architecture can be reused while providing good backward compatibility.

( Less standardization changes required + Compatible with Rel-10 Relay.

Since the variations of Alt. 2 (i.e. eAlt 2-1, eAlt 2-2, eAlt 2-3) all have the RN PGW/SGW in the source DeNB, the characteristics regarding standardization and deployment issue is somewhat similar to Alt. 2. Otherwise, there are additional requirements such as follows.

Alt. 2-1: Tied-up RN-UEs leads to the requirement of a new device.

Alt. 2-2: Relocation of PGW/SGW required per handover.

Alt. 2-3: Mobility anchor node is additionally required compared to other options. 
2. Performance Issue

Alt. 1: RN PGW/SGW and DeNB is connected via S1-U interface. As the train goes along and gets further the S1-U between the PGW/SGW and the target DeNB would also get longer. This would give impact on path efficiency. However, if a changeable SGW is an allowed option, it can optimize the path since a new PGW can be selected and thus reducing the path length.
( Distance between PGW/SGW and target DeNB impacts the performance (SGW relocation can be applied for path optimization)
Alt. 2: Enhancements regarding the support of group mobility can increase the performance.

Alt. 2-1: No need for path optimization. Number of control messages can be optimized via group mobility.  Lowest user plane transmission delay among architecture options [2].

Alt. 2-2: Not much difference compared to Alt. 2.

Alt. 2-3: Introduction of additional node would lead to increased processing delay.

3. Observation and Conclusion
The aforementioned characteristics of each architecture options show the pros and cons in the aspects of standardization effort and performance. Based on the observations, Alt. 1 requires some (maybe significant) changes in the standardization to solve the security issue and optimize the path for performance enhancements, while having not much advantages compared to Alt. 2 or its variations.

Regarding the variations of Alt. 2, Alt. 2-1 might be or become a better option than Alt. 2 in some specific scenarios (requiring a large amount of group mobility) when some enhancements regarding group mobility are made. For Alt.2-2, it is questionable whether there are any advantages of having PMIP. Finally for Alt. 2-3, additional requirement regarding the newly introduced mobility anchor node makes the option not persuasive.

Thus, we draw the following proposal.

Proposal 1: When downselecting architecture options for mobile relay, Alt. 2 and Alt. 2-1 should be considered with higher priority than the others. 

3 Conclusion and Proposal
It is proposed to take above discussion into account and consider the following proposal.
Proposal 1: When downselecting architecture options for mobile relay, Alt. 2 and Alt. 2-1 should be considered with higher priority than the others. 
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