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1 Introduction

In previous meeting, some contributions were submitted about FeD2D service continuity [1-10], but no discussion was taken place during the meeting. In this contribution, we discuss the FeD2D service continuity with considering the state of Relay UE and Remote UE, and express our views on the issues. 
2 Scenarios and Observations
In SID proposal of FeD2D, one of the objectives is as follows:

· Study path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity and QoS [RAN2, RAN3].

From the objective, the intention of path selection/switch is to guarantee the service continuity, which means there are some services on-going between Remote UE and Network via either Uu link or Sidelink. For satisfying the continuous transmission of on-going service between the Remote UE and Network, the Relay UE should be in RRC_CONNECTED Mode, although it was agreed that “The evolved ProSe UE-to-Network Relay UE may be in RRC_IDLE while linked with an evolved ProSe Remote UE”.

Observation 1: When the Relay UE is in RRC_IDLE, the service continuity is not guaranteed.

Based on the agreements in previous meeting as follows:

· RRC connection state of the evolved ProSe Remote UE and the evolved ProSe UE-to-Network Relay UE may change independently of their connection state of PC5/non-3GPP access.
· The evolved ProSe UE-to-Network Relay UE can provide both unicast and multicast services.
The Remote UE could be in RRC_IDLE or RRC_CONNECTED when it is linked with the Relay UE, either option is possible.

Observation 2: No matter the Remote UE is in RRC_IDLE or RRC_CONNECTED, the service continuity should be guaranteed. 
The scenarios of path selection/switch between the cellular link and relay link could be further defined as two groups, one is the Remote UE doesn’t move together with Relay UE, which means the Remote UE and Relay UE may not synchronized stay and move together, e.g. the Relay UE is the cell phone held by user, and the Remote UE is a equipment staying at home; the other is the remote UE moves together with Relay UE, which means the Remote UE and Relay UE will stay and move together, e.g. the Relay UE is the cell phone held by user, and the Remote UE is a wearable device like watch.

Scenario 1: Remote UE not moving together with Relay UE
In this scenario, the Relay UE and Remote UE are separately moved, which means Remote UE may become closely to Relay UE, become far away from Relay UE or change from one Relay UE to another one as indicated in Figure 1. Please note, in Figure 1, eNB 1 and eNB 2 could be the same eNB or different eNBs, and if two different eNBs are referred, there will be some signaling exchanged between eNBs.
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Figure 1a. Remote UE becoming close to Relay UE          Figure 1b. Remote UE becoming far from Relay UE
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Figure 1c. Remote UE becoming close from Relay UE 1 to Relay UE 2
In Figure 1a, the Remote UE is becoming close to the Relay UE while communicating with the network because of the moving of either Relay UE or Remote UE. In this case, the Remote UE should be in RRC_CONNECTED Mode since there is data transmission between the Remote UE and the network before the connection via sidelink is established.
Observation 3: Network is well aware of the status of both Relay UE and Remote UE in the scenario indicated in Figure 1a, since both UEs are connected to the network.

In Figure 1b, the Remote UE is becoming far from the Relay UE while there is communication between the Relay UE and Remote UE, whether there is a connection between the Remote UE and the network is not clear. In some cases, e.g. in coverage, there may be connection between the Remote UE and the network; while in some other cases, e.g. out of coverage, there will not be any connection between the Remote UE and the network. Therefore,

Observation 4: Network may not be aware of the status of Remote UE in the scenario indicated in Figure 1b without Relay UE assistance.

In Figure 1c, since the Remote UE is connected to the network via Relay UE, the case is quite similar as the case indicated in Figure 1b. The connection between the Remote UE and the network may not exist. Therefore,

Observation 5: Network may not be aware of the status of Remote UE in the scenario indicated in Figure 1c without Relay UE assistance.

Scenario 2: Remote UE moves together with Relay UE 
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Figure 2. Remote UE moves together with Relay UE

In this case, the Remote UE will move together with Relay UE from one eNB to another. Since the Remote UE could stay in RRC_IDLE while keeping communication with the network via Relay UE, there may not be any report from Remote UE to the network, thus the network may not be aware of the status of Remote UE in this scenario.

Observation 6: Network may not be aware of the status of Remote UE in the scenario indicated in Figure 2 without Relay UE assistance. 
Proposal: It’s proposed to capture all the scenarios and observations listed above in the TR.
3 Conclusions:

In this contribution, we discuss the Scenarios of FeD2D Service Continuity and following proposals are presented:
Observation 1: When the Relay UE is in RRC_IDLE, the service continuity is not guaranteed.

Observation 2: No matter the Remote UE is in RRC_IDLE or RRC_CONNECTED, the service continuity should be guaranteed. 
Observation 3: Network is well aware of the status of both Relay UE and Remote UE in the scenario indicated in Figure 1a, since both UEs are connected to the network.

Observation 4: Network may not be aware of the status of Remote UE in the scenario indicated in Figure 1b without Relay UE assistance.

Observation 5: Network may not be aware of the status of Remote UE in the scenario indicated in Figure 1c without Relay UE assistance.

Observation 6: Network may not be aware of the status of Remote UE in the scenario indicated in Figure 2 without Relay UE assistance. 
Proposal: It’s proposed to capture all the scenarios and observations listed above in the TR.
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