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1. Introduction
In this contribution, we address on the procedures for two path switch scenarios, e.g., from cellular to relay connection and from relay to cellular connection which is one of the objectives of this SI as described in [1]. 
	c. Study path selection/switch between the cellular link (Uu air interface) and relay link and provide service continuity and QoS [RAN2, RAN3]. 


[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
Concerned Scenarios for Path Switch Procedures: The basic purpose of path switch is to provide service continuity when there is on-going traffic between the network node and the remote UE. Hence, it is assumed that the remote UE is currently connected to the network either directly or indirectly via relay UE and there is on-going service between the remote UE and the network. As described in TR 36.746, the relay solution shall support service continuity when the remote UE selects or switches its path between Uu and PC5. To describe the path switch procedures, we consider the two scenarios shown as below.
· Scenario 1: Direct cellular connection toward remote UE is switched to indirect relayed connection
· Scenario 2: Indirect relayed connection toward remote UE is switched to direct cellular connection


			
Fig.1 Scenarios considered for Path Switch Procedures
For the scenarios identified in Fig. 1, both NW-controlled HO procedure and UE-based mobility procedure can be considered. In the following, we present brief descriptions for the path switch procedures and compare the pros/cons of each procedure.

2.1 Path Switch Procedures for Scenario 1
In this scenario, it is assumed that the remote UE is currently connected to the network directly and the path toward remote UE is switched from Uu to PC5, e.g., from direct cellular connection to indirect relay connection.
Option 1: NW-controlled procedure:
In this option, it seems feasible to assume that the control entity of path switch is the serving eNB of remote UE. This is because the RRC connected remote UE should be controlled by serving eNB. Hence, the measurement configuration for RRC connected remote UE should be configured by serving eNB and the path switch procedure should be decided and commanded by eNB. That is, based on the remote UE’s report on the PC5 link quality for each relay UE, the serving eNB decides path switch for the remote UE from Uu to PC5. 

Option 2: UE based mobility procedure:
In this option, it seems feasible to assume that the initiation entity of path switch is remote UE and the decision entity of path switch is serving eNB. This is because remote UE can utilize the (pre-) configured information needed for relay UE selection, e.g., (pre-) configuration of relay UE discovery information and (pre-) configured PLMN selection information, as described in [2]. Based on its (pre-) configured information, thus, the remote UE can trigger/determine path switch and provides assistance information to its serving eNB. The serving eNB then transmits ‘redirection information’ to the remote UE and the redirection information includes the information about the relay UE. That is, for the remote UE’s data forwarding, the serving eNB knows of the relay UE that the remote UE selected and decides the time when to execute path switch for service continuity. 

2.2 Path Switch Procedures for Scenario 2
In this scenario, it is assumed that the remote UE is currently connected to the network indirectly via relay and the path toward remote UE is switched from PC5 to Uu, e.g., from indirect relay connection to direct cellular connection.

Option 1: NW-controlled procedure:
Similar to the NW-controlled procedure described for path switch scenario 1, this option assumes that the control entity of path switch is serving eNB to which the relay UE is connected. This is because the RRC connected remote UE should be controlled by the eNB with relay connection. Hence, the measurement configuration for RRC connected remote UE should be configured by serving eNB to which the relay UE is connected and the path switch procedure should be decided and commanded by eNB. The serving eNB with relay connection decides path switch for the remote UE from PC5 to Uu based on the remote UE’s report on the Uu link quality of each cell and PC5 link quality of the current relay UE. 

Option 2: UE based mobility procedure:
Similar to the UE based mobility procedure described for path switch scenario 1, this option assumes that the initiation entity of path switch is remote UE and the control entity of path switch is serving eNB. This is because in addition to the (pre-) configured information available in remote UE [2], the remote UE can detect whether the Uu link quality exceeds a certain threshold while the PC5 link quality is below another threshold from AS perspective. That is, if the PC5 link quality is lower than a threshold configured by serving eNB to which the relay UE is connected, the remote UE can trigger RRC connection re-establishment to the target eNB. During path switch, the remote UE may select the previous serving cell providing the relay connection. The remote UE can’t switch the path without the grant from serving eNB with relay connection although the remote UE can decide the target eNB and trigger the path switch.

In our understanding, the following observations can be derived from NW-controlled procedure.
Observation 1. From the procedural point of view, NW-controlled procedure is aligned with the mobility procedure for RRC connected UE.
Observation 2. NW-controlled procedure requires eNB to know about the sidelink status, e.g., sidelink link quality, to decide whether the potential relay is suitable for continuous data transmission. 
Observation 3. NW-controlled procedure requires reporting burden to the remote UE, especially in enhanced coverage.

Also, the following observations can be derived from UE based mobility procedure.
Observation 4. From the procedural point of view, UE based mobility procedure is aligned with the existing Rel-13 behaviour. 
Observation 5. Compared to NW-controlled procedure, the remote UE can know about the sidelink status and Uu link quality without any further signalling. 
Observation 6. Since the initiation and control entity of path switch is different, additional procedure may be necessary to align the remote UE and NW for service continuity.

Based on the above observations, it is proposed that 
Proposal. It is proposed to consider UE based mobility procedure as a baseline for service continuity procedure and study about the enhancement for further design details of service continuity procedure based on UE based mobility procedure.
3.  Conclusion
In this contribution, we discuss the 2 procedural options for path switch, e.g., NW controlled handover procedure and UE based mobility procedure, for the identified path switch scenarios and the have the following observations.
Observation 1. From the procedural point of view, NW-controlled procedure is aligned with the mobility procedure for RRC connected UE.
Observation 2. NW-controlled procedure requires eNB to know about the sidelink status, e.g., sidelink link quality, to decide whether the potential relay is suitable for continuous data transmission. 
Observation 3. NW-controlled procedure requires reporting burden to the remote UE, especially in enhanced coverage.
Observation 4. From the procedural point of view, UE based mobility procedure is aligned with the existing Rel-13 behaviour. 
Observation 5. Compared to NW-controlled procedure, the remote UE can know about the sidelink status and Uu link quality without any further signalling. 
Observation 6. Since the initiation and control entity of path switch is different, additional procedure may be necessary to align the remote UE and NW for service continuity.

Based on the above observations, it is proposed that 
Proposal. It is proposed to consider UE based mobility procedure as a baseline for service continuity procedure and study about the enhancement for further design details of service continuity procedure based on UE based mobility procedure.
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