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1   Introduction
In RAN3 #73bis meeting, it is agreed that the target deployment scenario for Mobile Relay SI [1] is on high speed railway. In [2], we propose that the candidate mobile relay solutions should support L3 relay. In this contribution, we analyze the potential problem when Rel-10 relay architecture is applied into mobile relay and futher give our proposal.
2   Discussion
S1 control plane protocol stack for supporting RNs in Rel-10 [3] is shown in Figure 1. There is a single S1 interface relation between each RN and its DeNB, and there is one S1 interface relation between the DeNB and each MME in the MME pool. The DeNB processes and forwards all S1 messages between the RN and the MMEs for all UE-dedicated procedures. The processing of S1-AP messages includes modifying S1-AP UE IDs, Transport Layer address and GTP TEIDs but leaves other parts of the message unchanged. All non-UE-dedicated S1-AP procedures are terminated at the DeNB, and handled locally between the RN and the DeNB, and between the DeNB and the MME(s).
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Figure 1: S1 control plane protocol stack for supporting RNs in Rel-10
As stated in [4], SCTP is a reliable transport protocol operating on top of a connectionless packet network such as IP. A SCTP association is initiated by a request from the SCTP user. A cookie mechanism is employed during the initialization to provide protection against security attacks. The cookie mechanism uses a four-way handshake, the last two legs of which are allowed to carry user data for fast setup. SCTP provides for graceful close (i.e., shutdown) of an active association on request from the SCTP user, and also allows ungraceful close (i.e., abort), either on request from the user or as a result of an error condition detected within the SCTP layer. SCTP does not support a half-open state (like TCP) wherein one side may continue sending data while the other end is closed. When either endpoint performs a shutdown, the association on each peer will stop accepting new data from its user and only deliver data in queue at the time of the graceful close.
SCTP runs well in the LTE-based fixed network deployment. However, when an RN is mobile, the mobile RN (MRN) will move from one DeNB (S-DeNB) to another (T-DeNB). And the S1 interface will be changed from between the MRN and the S-DeNB to between the MRN and the T-DeNB. It means that the SCTP association between the MRN and the S-DeNB will be closed before the MRN detaches from the old cell controlled by the S-DeNB. It also means that after the MRN synchronizes to new cell controlled by the T-DeNB, the SCTP association between the MRN and the T-DeNB must be initialized before the S1 interface between the MRN and the T-DeNB can work. The additional operation of SCTP association’s close before the MRN detaches from the old cell may increase the latency of MRN handover procedure. Furthermore, as the transportation where the MRN is deployed moves fast, the quality of link between the MRN and the S-DeNB may descend vary rapidly, and thus handover drop rate may be increased due to such latency. On the other hand, the additional operations of SCTP association’s close and initialization (including four-way handshake) will prolong the wait time of S1AP procedures serving UEs under the MRN, which reduces the quality of service of such UEs.
Proposal 1: Rel-10 relay architecture may not work well in the mobile relay scenario and modified/new architecture may be considered.
In order to avoid the problems of SCTP association in the mobile backhaul environment, the control plane protocol stack of Rel-10 can be modified. A possible control plane protocol stack is shown in Figure 2 (similar to that of Architecture B [5]). Instead of SCTP/IP, RRC signaling(s) such as SRB1, SRB2 or new SRB(s) can be used to carry S1-AP (i.e., RNL) between the MRN and the DeNB.
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Figure 2: S1 control plane protocol stack for supporting MRNs 
Proposal 2: RAN3 is kindly asked to take the modified Rel-10 relay architecture in our proposal as a candidate mobile relay solution.
3   Conclusions and Proposals
In this contribution, we analyze the problem when mobile relay applys Rel-10 relay architecture and give our proposals:
Proposal 1: Rel-10 relay architecture may not work well in the mobile relay scenario and modified/new architecture may be considered.
Proposal 2: RAN3 is kindly asked to take the modified Rel-10 relay architecture in our proposal as a candidate mobile relay solution.
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