3GPP TSG-RAN WG2 Meeting #97bis	R2-1703333
Spokane, Washington, USA, 3-7 April 2017

[bookmark: _GoBack]
[bookmark: Source]Agenda item:		9.1.2.2
Source:	LG Electronics Inc.
Title: 	RRC connection establishment for idle and connected relay UE
[bookmark: DocumentFor]Document for:	Discussion and Decision

1. Introduction
In this contribution, we discuss a procedure of RRC connection establishment between a remote UE and an E-UTRAN. While the relay connection is established, a relay UE can be either in RRC_IDLE or RRC_CONNECTED. In addition, a relay UE also can be either PC5 connection is established or not established. Therefore, we will describe this issue and present our proposals depending on to relay UE’s RRC states.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
The purpose of discussion is to describe a procedure of RRC connection establishment via a relay. This contribution is focused on uplink transmission initiated by a remote UE. While establishing a PC5 connection, an RRC state of relay UE may be either in RRC_CONNECTED or RRC_IDLE state. According to the RRC states of the relay UE, an RRC connection establishment procedure between remote UE and E-UTRAN would be different.
After relay discovery procedure is completed, the remote UE will initiate performing a PC5-S connection with the discovered relay. After successful PC5 connection establishment, the data of the remote UE can be relayed via the relay UE during the PC5 connection is 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. In this discussion, we define a serving relay which has a relay connection with the remote UEs, hence every data related to remote UEs will be relayed via the serving relay UE.

2.1 Relay UE is in RRC_CONNECTED
While the relay UE has the RRC connection with E-UTRAN and PC5 connections are established between the relay UE and remote UE, RRC connection establishment of the remote UE is much simpler than RRC_IDLE relay UE case. 
Initially, a transmission is triggered by a remote UE, it will transmit a message for RRC connection establishment. Then, the AS layer of the serving relay UE forward the received the RRC message. Upon reception of the relayed RRC connection request message, the E-UTAN is able to recognize which a remote UE is trying to establish the RRC connection. After the relay connection is successfully established, the remote UE is allowed to transmit via the RRC connection. The remote UE initiates data transmission and then it will be relayed to E-UTRAN via the serving relay UE.
One of the issues to be considered is whether the remote UE to reuse 3 step RRC connection establishment procedure (i.e. RRC connection request, RRC connection setup and RRC connection setup complete messages). Considering addressing battery consumption of the remote UE is primary objective of this SI, it would be beneficial to reduce the signalling of the remote UE. Hence, we could think the simplified RRC message exchange for RRC connection establishment (e.g. by combining the necessary contents of RRC connection request and RRC connection setup complete).
Proposal 1 Discuss whether to reuse the existing RRC connection establishment message exchange procedure when the remote UE establishes RRC connection via relay UE.

2.2 Relay UE is in RRC_IDLE
Initially, when transmitting data is triggered in remote UE side, a PC5 connection is necessary in order to transmit the remote UE’s data. Therefore, the PC5 connection will be setup between the remote UE and the relay UE. After the PC5 connection is established, the remote UE could trigger the RRC connection establishment procedure via relay UE in RRC idle state. In order to forward the RRC message of the remote UE, the relay UE also has be in RRC connected state.
Normally, when the UE is in RRC idle, NAS layer should trigger AS layer to initiate the RRC connection establishment procedure in order to establish RRC connection. If we follow this convention, upon receiving the message for requesting RRC connection from the remote UE, the NAS layer of the relay UE should trigger the RRC connection for the relay UE. Since it is likely that the NAS layer of the relay UE does not have MO data/signaling for relay UE itself, it seems necessary to provide some assistance information to the NAS layer from the AS layer in order for the NAS layer to initiate triggering of RRC connection establishment. The detailed AS and NAS interaction should be discussed for this. 
Observation 1) NAS layer of the relay UE in RRC idle should be possible to trigger RRC connection establishment even though there is no MO data in relay UE.
After NAS layer of the relay UE determines to trigger RRC connection by some assistance information from AS layer as described above, one of the issues worth consideration is whether the NAS layer of the relay UE is required to send its NAS message for the relay UE’s connection with the core network (e.g. S1 connection). In a strict sense, since the remote UE only uses the Uu bearer of the relay UE, it seems only setup of Uu bearer (not S1 connection) of relay UE is necessary. However, for the future use of the S1 bearer, the relay UE might establish connection with core network as well during the Uu bearer setup though the connection with the core network is not necessary at current time. Since CT1 does not have allocated time for this SI, RAN2 is necessary to discuss this aspect.
Observation 2) NAS layer of the relay UE may or may not trigger connection with the core network.
Considering these complex issues and limited time of the study item, it seems to be necessary to simplify our assumption. The relay UE in Rel-13 receives PC5-S connection request from the remote UE, the relay UE establishes RRC connection. If we assume that the relay UE in this SI is required to establish RRC connection, the RRC connection establishment procedure is regarded as same as the procedure in section 2.1.
Proposal 2 The relay UE receives PC5-S connection request from the remote UE, the relay UE establishes RRC connection.

3.  Conclusion
Proposal 1 Discuss whether to reuse the existing RRC connection establishment message exchange procedure when the remote UE establishes RRC connection via relay UE.
Proposal 2 The relay UE receives PC5-S connection request from the remote UE, the relay UE establishes RRC connection.
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