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1   Introduction
During RAN2#97bis meeting, the scenario of service continuity for eRemote UE was discussed. And it was agreed that in addition to the path switch between Uu and PC5, the following scenarios should be considered, including the scenario of switching between different eRelay UEs, switching between direct 3GPP and non-3GPP communication, and eRemote UE and eRelay UE moving together from one cell to another cell. Moreover, the aspects of path selection and network involvement in supporting service continuity for eRemote UE was discussed. However, no agreement is reached and the detailed path switch procedure is still FFS. In this paper, we focus on the scenario of path switch between Uu and PC5 and discuss the remaining open issues for supporting service continuity for eRemote UE. And then, we discuss the example signalling procedure and RAN2 impact of the path switch of remote remote UE.
2   Discussion
According to the agreements in RAN2#97 and RAN2#97bis meeting, the following three scenarios shall be studied for supporting service continuity for eRemote UE. 
· Scenario 1: eRemote UE path switch between cellular link and relay link (including 3GPP access and non-3GPP access) 
· Scenario 2: eRemote UE path switch from a eRelay UE to another eRelay UE (including 3GPP access and non-3GPP access)
· Scenario 3: eRemote UE moves together with eRelay UE
In the above three scenarios, the eRemote UE’s target eNB or the serving eNB of the target relay UE may be the same as the eRemote UE’s source eNB. Alternatively, the eRemote UE’s target eNB or the serving eNB of the target relay UE may be different from the eRemote UE’s source eNB. Here we focus on the scenario of path switch between Uu and PC5 considering that it is of higher priority.
2.1   Key issues
2.2.1 Issue 1: criterion for path switch
In this section, we discuss the criterion for path switch for eRemote UE between Uu and PC5. 
Use case 1) Path switch from Uu to PC5
In R13 UE-to-Network Relay, if the remote UE is connected to the network directly via the eNB, the in coverage remote UE searches and selects eRelay UE only if the Uu link quality is below a network configured threshold. However, since the primary objective of FeD2D study item is to address power efficiency for the wearable device, relay link is prioritized for the eRemote UE assuming more power saving could be achieved through relay link. This is different from R13 relay design. So when the eRemote UE is connected to the network directly via the eNB, it may keep searching for a candidate eRelay UE. And the eRemote UE may switch to a relay link once the eRemote UE detects that the PC5 link quality is better than configured threshold, even though the Uu link quality is not so bad. More specifically, the threshold used for remote UE to determine whether a relay UE is suitable in R13 relay could be reused. 
Proposal 1：It is suggested that the eRemote UE keep searching for a candidate eRelay UE when Uu link is used  considering that relay link is prioritized since it is more power efficient.
Proposal 2：The eRemote UE shall switch to a relay link once the eRemote UE detects that the PC5 link quality is good enough, even though the Uu link quality is not so bad.  
Use case 2) Path switch from PC5 to Uu
On the other hand, when the eRemote UE is connecting to the network via the eRelay UE, the eRemote UE has to monitor the PC5 link quality. When the eRemote UE detects that the PC5 link quality is below the configured threshold, the eRemote UE shall switch back to cellular link. Similarly, the threshold used for remote UE to determine whether a relay UE is suitable in R13 relay could be reused.
Proposal 3：The eRemote UE shall switch back to cellular link once the eRemote UE detect that the PC5 link quality is below the configured threshold.  
2.2.2 Issue 2: eNB evolvement
With regard to the eNB evolvement in the path switch decision, two options were presented and discussed during RAN2#97bis meeting as below [1]:
· Option 1: The UE triggers a notification to the network when certain criteria are met. eNB decides if the UE should switch.
· Option 2:  The eNB configures the UE with set of criteria and the UE can decide to reselect the path on its own when the criteria are met.  The UE then sends a notification/reconfiguration message.
In option 1, the eNB performs the path switch decision based on the report of the eRemote UE. And the eNB configures the criteria to assist the eRemote UE to determine when to report to the eNB. In option 2, the eRemote UE determines when to perform path switch based on the criteria configured by the eNB. In another word, the eNB configures the criteria to assist the eRemote UE to determine when to perform path switch. And the eRemote UE shall notify the eNB if the eRemote UE determines to perform path switch.
As we can see, in both options analyzed above, the eNB has to configure the criteria for the eRemote UE though for different purpose. And the UE has to report to the eNB in both options, in order to notify that the criteria is met (i.e. option 1) or to notify that the eRemote UE has decided to reselect the path based on the configured criteria (i.e. option 2). The difference is that the eNB makes the path switch decision in option 1 based on the report of eRemote UE while the eRemote UE makes the path switch decision in option 2 based on the criteria configured by the eNB. Considering that the eNB could maintain and manage the context of the eRemote UE no matter the eRemote UE is using direct cellular link or indirect relay link, and the control plane signalling could be delivered between the eRemote UE and the eNB via the eRelay UE, the eNB could take control of the eRemote UE no matter the eRemote UE is using direct cellular link or indirect relay link. As a result, a unified option should be used for the the two use cases including path switch from Uu to PC5 and from PC5 to Uu and we slightly prefer that the eNB make the path switch decision for the eRemote UE. 
Proposal 4: A unified option should be used for the the two use cases including path switch from Uu to PC5 and from PC5 to Uu.
Proposal 5: RAN2 to discuss whether the eNB or the eRemote UE to perform the path switch decision for the eRemote UE. 
2.2   Procedures 
In this section, we discuss the procedure to support path switch between Uu and PC5 for the eRemote UE and the related RAN2 impact. We take the scenarios that eRemote UE paths switch from Uu to PC5 in the same cell and in different cells respectively for example, which are analyzed in the below. 
Scenario 1) path switch from Uu to PC5 in the same cell
In this scenario, firstly the eRemote UE communicates directly with the eNB via Uu interface, and then switches to the eRelay UE and communicates indirectly with the eNB via the eRelay UE. The serving cell of the eRelay UE is the same as the previous serving cell of the eRemote UE. Figure 5 illustrates an example signalling procedure for this scenario. 
Generally speaking, the legacy PC5 connection establishment procedure could be reused. The eNB shall configure the criteria for the eRemote UE to assist the eRemote UE to determine when to report to the eNB or to determine when to perform path switch as discussed in section 2.1. After the eRemote UE determines that the criteria is met or the eRemote UE determines to switch the path based on the configured criteria, the eRemote UE shall report to the eNB, e.g. via the sidelink UE information message. Moreover, if option 1 discussed in section 2.2.2 is used, the eNB shall notify the eRemote UE upon the eNB makes the path switch decision. After the path switch decision is made and eRemote UE established PC5 link with the relay UE, the eRemote UE could switch the path and communicate with the network via the eRelay UE. 


Figure 5 path switch from Uu to PC5 in the same cell
Scenario 2: path switch from cellular link to relay link in different cells 
In this scenario, firstly the eRemote UE communicates directly with the eNB via Uu interface, and then switches to the eRelay UE served by the cell that is different from the previous serving cell of the eRemote UE. Figure 6 illustrates an example signalling procedure for this scenario. Compared with scenario 1, the major difference is how to support eRemote UE path switch in different eNBs.
Similar as the scenario 1, the eNB shall configure the criteria for the eRemote UE. Upon the eRemote UE determines that the criteria is met or the eRemote UE determines to switch the path based on the configured criteria, the eRemote UE shall report to the eNB. In this scenario, the serving eNB of the eRemote UE changes due to the path switch, a cell handover procedure shall also be triggered along with the path switch procedure for the eRemote UE. After receiving the report of the eRemote UE, the eNB shall initiate cell handover procedure to the serving eNB of the target relay UE. During the handover preparation procedure, the eRemote UE’s UE context should be transferred from the source eNB to the target eNB. After the eRemote UE established PC5 link with the relay UE, the eRemote UE could switch the path and communicate with the network via the eRelay UE.


Figure 6 path switch from Uu to PC5 in different eNBs
As analyzed above, the following RAN2 impacts shall be studied in the path switch between Uu and PC5:
1) eNB shall configure a criteria for the eRemote UE which could be used to determine when to perform path switch or to determine when to report to the eNB. 
2) The eRemote UE shall report to the eNB upon the eRemote UE determines that the criteria is met or the eRemote UE determines to switch the path based on the configured criteria.  
3) If option 1 (i.e. the eNB make the path switch decision) is adopted, the eNB shall notify the eRemote UE upon path switch decision is made. 
Proposal 6: eNB shall configure a criteria for the eRemote UE in order to assist the eRemote UE to determine when to perform path switch or to determine when to report to the eNB.
Proposal 7: The eRemote UE shall report to the eNB upon the eRemote UE determines that the criteria is met or the eRemote UE determines to switch the path based on the configured criteria.  
Proposal 8: If option 1 (i.e. the eNB make the path switch decision) is adopted, the eNB shall notify the eRemote UE upon path switch decision is made.
3   [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this paper, we discussed the remaining open issues for supporting service continuity for eRemote UE. And then, we discussed the example signalling procedure and RAN2 impact for the path switch of remote remote UE. We have the following observations and proposals: 
Proposal 1：It is suggested that the eRemote UE keep searching for a candidate eRelay UE when Uu link is used  considering that relay link is prioritized since it is more power efficient.
Proposal 2：The eRemote UE shall switch to a relay link once the eRemote UE detects that the PC5 link quality is good enough, even though the Uu link quality is not so bad.  
Proposal 3：The eRemote UE shall switch back to cellular link once the eRemote UE detect that the PC5 link quality is below the configured threshold.  
Proposal 4: A unified option should be used for the the two use cases including path switch from Uu to PC5 and from PC5 to Uu.
Proposal 5: RAN2 to discuss whether the eNB or the eRemote UE to perform the path switch decision for the eRemote UE. 
Proposal 6: eNB shall configure a criteria for the eRemote UE in order to assist the eRemote UE to determine when to perform path switch or to determine when to report to the eNB.
Proposal 7: The eRemote UE shall report to the eNB upon the eRemote UE determines that the criteria is met or the eRemote UE determines to switch the path based on the configured criteria.  
Proposal 8: If option 1 (i.e. the eNB make the path switch decision) is adopted, the eNB shall notify the eRemote UE upon path switch decision is made.
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