3GPP TSG-RAN WG2 Meeting #97	R2-1701269
Athens, Greece, 13th – 17th February 17, 2017


[bookmark: Source]Agenda item:		9.1.2.4
Source:	LG Electronics Inc.
Title: 	Consideration on Inter-eNB relay connection
[bookmark: DocumentFor]Document for:	Discussion and Decision

1. Introduction
In this contribution, we discuss a necessity of inter-eNB relay connection. While a remote UE is connected with a different eNB, a relay UE can command connected remote UE to release an RRC connection with connected with eNB. After that, the remote UE releases the RRC connection and initiate to establish an RRC connection with the same eNB which is associated with serving relay UE.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
The purpose of discussion is to describe a procedure of RRC connection establishment via a relay where a remote UE is associated with a different eNB. The target scenario of inter-eNB relay connection is described in below Figure 1. We assume that a relay UE and two remote UEs are located at the cell boundary. After relay UE is discovered, PC5 connection will be established between a relay UE and remote UEs. When the remote UEs are connected with one relay UE, but the remote UEs are connecting with different eNBs via Uu interface, respectively. (e.g., remote UE #1 is associated with eNB #1 and remote UE #2 is associated with eNB #2).
[image: ]
Figure 1. The scenario of inter-eNB relay connection

[bookmark: OLE_LINK365][bookmark: OLE_LINK366]2.1 Inter-eNB relay connection
After relay discovery procedure is completed, the remote UE will initiate performing a PC5 connection with the discovered relay UE. After successful PC5 connection establishment, an RRC connection will be also established between relay UE and eNB. After that, the data can be relayed via the relay UE until the connections (i.e., PC5 and RRC) are maintained. Since the data relaying is performed on the layer 2 [2], it is necessary that an eNB stores RRC contexts of the relay UE and connected remote UE as well. The eNB should aware existence of the remote UEs while the data is relayed from the relay UE.
In order to connect with a same eNB, the relay UE is able to check whether the remote UEs are connected with same eNB or not. It is assumed that an RRC connection is already established between relay UE and eNB #1. In contrast, the remote UE is already RRC connected with eNB #2. After PC5 connection establishment, the relay UE requests cell ID to connecting remote UE to check whether same eNB or not. Upon reception of the cell ID of remote UE, the relay UE matches the received cell ID with present relay UE’s cell ID. This procedure is necessary only when the relay UE is located at the cell edge. When the relay UE is located at the cell edge, it may be possible to detect the remote UEs where are associated with different eNBs. The relay UE can recognize the present location of the relay UE by itself via received reference signal from the serving eNB.
The detail procedure is described in below Figure 2. While the relay UE is located at the cell edge, it requests a cell ID of the connected remote UE. Then the remote UE reports its cell ID where it is presently connecting via Uu interface. Upon reception of the cell ID, the relay UE compares between own cell ID and received cell ID from the remote UE. If both cell IDs are identical, the relay UE is able to relay the data from the remote UE immediately. Otherwise, the relay UE can recognize the remote UE is connecting with different eNB. Therefore, the relay UE can request to establish an RRC connection with relay’s serving eNB (i.e., eNB #2). After reception of the request, the remote UE will release the RRC connection with eNB #1, then the remote UE will establish an RRC connection with the eNB #2.
[image: ]
Figure 2. RRC connection establishment via a relay UE while a remote UE is connecting with a different eNB
[bookmark: _GoBack]According to the above procedure, additional signalling (e.g., cell ID request/report) is necessary in order to support inter-eNB relay connection. However, under FeD2D wearable scenario (i.e., connected in bod), a relay UE usually moves together with connecting remote UEs. In addition, the relay UE and connecting remote UEs are usually located in proximity. Therefore, it can be assumed that the relay UE and the remote UEs are associated with a same eNB. Considering above reasons, it is not necessary to support inter-eNB relay UE and remote UE connection since it may be considered as a rare case.
Observation 1 Under FeD2D wearable scenario, it can be assumed that relay UE and remote UEs are located in proximity and will move together.
Observation 2 Under FeD2D wearable scenario, it can be assumed that relay UE and remote UEs are associated with same eNB.
3.  Conclusion
Proposal 1 Considering signaling overhead and FeD2D wearable scenario, inter-eNB relay connection is not necessary.
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