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1	Introduction
During RAN2#97bis meeting it was agreed that path switch between PC5 and Uu should be studied with highest priority of all the scenarios where service continuity needs to be ensured. Also, switching between Uu and indirect communications with non-3GPP technology used for relaying is to be studied (although with lower priority). In this contribution, we therefore focus on PC5 to/from Uu switching, but most of the considerations apply to indirect to/from direct patch switching in general. 
Although, no agreement was made about the procedure itself yet, the following two options to be studied were captured in the RAN2#97bis meeting notes [1]:
	Two different options:
1. Option 1: The UE triggers a notification to the network when certain criteria are met. eNB decides if the UE should switch  
2. 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 (this is similar to pre-conditional mobility in NR)
· The criteria can be configured by the network for both options  
· The criteria is FFS for both options 




This contribution discusses some basic steps of the path switch procedure in both directions (i.e. direct to indirect and indirect to direct communications).
2	Discussion
After successful connection establishment with the eNB via Relay UE a Remote UE is considered to be in RRC Connected state. Normally in this state network controlled mobility procedures are applied and we do not see the reason to change that principle. It has to be remembered that this principle is there for a reason – whenever a handover is about to happen there is a certain number of tasks, which need to be performed on the network side: 
· A mobility event triggers a measurement report
· eNB decides HO is needed and HO request is sent to target eNB
· Target eNB needs to check, based on its admission control mechanism, whether a new UE can be allowed in the cell
· If a new UE can be accepted, then target eNB prepares HO Command containing protocols’ configuration to be used by the UE in the new cell and forwards it to source eNB
· Source eNB sends it to the UE
Path switch is not much different from the handover. In scenarios 5 and 6 a path switch would actually be executed together with a handover. However, in both HO case and “same cell path switch”, the steps required would be very similar. In subsequents sub-sections we analyse indirect to direct and direct to indirect path switch separately.
2.1 Indirect to direct path switch
For indirect to direct path switch:
· Serving eNB needs to know Uu measurements to decide whether path switch should be done to the same or different cell 
· Even if the same cell is the best one, eNB needs to perform admission control, based on this it may choose either to continue with the same cell or decide to use another frequency for load balancing reasons etc.
· Even if the serving eNB does not change, the RRC Reconfiguration message needs to be prepared with proper protocols configuration and provided to the UE
· Only once the eNB is prepared and proper configuration is provided to the UE, the UE should perform path switch
As can be seen Uu measurements are required for indirect to direct communications path switch. It is natural to follow the event based measurement framework in this situation.
Proposal 1: Current event-based measurement framework is reused as a baseline for triggering path switch procedure.
One difference is that the remote UE would normally have a preference to use relayed connection whenever possible as long as service requirements can be met. The straightforward approach for PC5 interface is to use sidelink RSRP threshold, which can be adjusted by the eNB based on the service requirements and signalled within measurement configuration.
Proposal 2: New measurement event(s) are needed to account for PC5 sidelink quality (e.g. based on SD-RSRP threshold).
For power consumption reasons, remote UE should not be required to measure Uu quality while using indirect communications with good enough quality.
Proposal 3: RRC Connected remote UE does not need to perform Uu measurements if sidelink quality is above a threshold configured by the eNB.
For non-3GPP interface eNB should not be required to interpret the measurements, so in this case it would be solely up to the UE to decide when non-3GPP interface is not meeting the requirements and indicate it to the network. However, to keep the same framework for both 3GPP and non-3GPP sidelink we propose to reuse the same event-based measurement framework, i.e. if UE uses indirect communication via non-3GPP interface eNB may configure an event, which would trigger “poor non-3GPP sidelink quality” report. Based on this eNB could properly prepare the path switch. It has to be noted though that since when to trigger the report would be in fact up to UE implementation, service continuity cannot be ensured by the 3GPP network.
Proposal 4: When indirect communications based on non-3GPP interface is used by the UE, an eNB may configure the remote UE to report “poor non-3GPP sidelink quality” event.
Observation 1: In case indirect communications based on non-3GPP interface is used, service continuity during path switch is not ensured by the 3GPP network.
Once eNB has all the required information needed for path switch decision it should prepare RRC Reconfiguration message (or ask target eNB to prepare such message) and send it to the remote UE and remote UE would reconfigure its connection accordingly.
Proposal 5: Path switch is executed by the remote UE upon receiving proper RRC Reconfiguration message from its serving eNB.
After applying the new configuration UE would have to perform RACH in the target cell and confirm the switch by sending RRC Reconfiguration Complete message.
2.2 Direct to indirect path switch
For direct to indirect path switch procedure some additional considerations may apply. As mentioned in the previous sub-section it can be assumed that a natural preference of potential remote UE is to have a relayed connection established. Therefore, whenever an eligible relay becomes available a path switch from direct connection is preferred. However what needs to be considered is:
· Relay UE preferences and current capabilities to provide the relaying service
· The possibility to establish an RRC Connection between eNB and relay UE (in case it is in RRC IDLE state), which could accommodate the needs of remote UE’s bearers
The first bullet can be partially addressed by the sidelink RSRP threshold (PC5 case) or “good relay available” indication (non-3GPP case). 
Proposal 6: Potential remote UE can send an indication to serving eNB when eligible relay UE is available. Eligible relay UE is determined by network configuration (e.g. sidelink RSRP threshold) for PC5 interface and by UE implementation for non-3GPP interface.
Apart from that, remote UE should make sure that its sidelink connection request will get accepted by the relay UE before path switch is executed. The simplest approach would be to assume that UEs are linked already before the path switch to indirect communications is performed.
Proposal 7: Remote UE gets linked with the relay UE before sending the indication about relay availability to the eNB.
It was mentioned during the previous meetings that having Uu and PC5 connection established simultaneously may not be possible for single-receiver UEs. Since single-receiver UEs are usually low-cost devices for which service continuity is not the first priority feature, we do not think that optimizations for this case are required.
Proposal 8: Service continuity is not supported for single-receiver UEs, which are not able to maintain Uu and PC5 connections simultaneously during path switch procedure.
Upon receiving the indication mentioned above eNB would prepare the relay UE, i.e. establish an RRC Connection (if not yet established), reconfigure the bearers etc. Once this is performed, eNB would send an RRC Reconfiguration message to (future) remote UE providing it with all the information required to switch a path to indirect one. This would be exactly the same behaviour known from handover procedure and also as proposed for the path switch in the other direction and would thus allow to reuse the currently existing, well-know and well-proven framework.
Proposal 9: UE switches path from direct to indirect communications upon receiving proper RRC Reconfiguration message from its serving eNB.
After applying the new configuration UE would have to confirm the switch by sending RRC Reconfiguration Complete message, this time via relayed connection already.
4	Summary
This paper discusses how currently existing RRC Connected mode mobility framework can easily be adopted to accommodate path switching procedure for relaying feature. This will ensure not only comparable level of reliability as in the case of handovers, but also will keep this functionality’s complexity on a reasonable level. Based on this we propose to agree on the following proposals and observations:
Proposal 1: Current event-based measurement framework is reused as a baseline for triggering path switch procedure.
Proposal 2: New measurement event(s) are needed to account for PC5 sidelink quality (e.g. based on SD-RSRP threshold).
Proposal 3: RRC Connected remote UE does not need to perform Uu measurements if sidelink quality is above a threshold configured by the eNB.
Proposal 4: When indirect communications based on non-3GPP interface is used by the UE, an eNB may configure the remote UE to report “poor non-3GPP sidelink quality” event.
Proposal 5: Path switch is executed by the remote UE upon receiving proper RRC Reconfiguration message from its serving eNB.
Proposal 6: Potential remote UE can send an indication to serving eNB when eligible relay UE is available. Eligible relay UE is determined by network configuration (e.g. sidelink RSRP threshold) for PC5 interface and by UE implementation for non-3GPP interface.
Proposal 7: Remote UE gets linked with the relay UE before sending the indication about relay availability to the eNB.
Proposal 8: Service continuity is not supported for single-receiver UEs, which are not able to maintain Uu and PC5 connections simultaneously during path switch procedure.
Proposal 9: UE switches path from direct to indirect communications upon receiving proper RRC Reconfiguration message from its serving eNB.
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