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1	Introduction
This contribution discusses support for service continuity with SL-based UE-to-Nwk relay. In particular, enhancements for UE-to-Nwk relay discovery and (re)selection of a remote-UE for a path switch to a target SL-based UE-to-Nwk relay are discussed. In addition, we provide our view on discovery procedure, from the perspective of QoS support for UE-to-Network relay. 
2	Discussion
2.1	SL based UE-to-Nwk Relay Discovery under Path Switching
To ensure success for the path switch of the remote-UE to the target SL-based UE-to-Nwk relay, the remote-UE needs to be provided with one or more relay-UE candidates that are able to support the path switch for the remote-UE. This, however, can be considered as a part of the relay discovery and (re)selection.
As specified in LTE, the relay discovery and (re)selection is up to the remote-UE. The SL-based UE-to-Nwk relay in LTE is based on L3 relay option without support for service continuity. Thus, the remote-UE is considered being in either RRC_IDLE or Out-of-Coverage (OoC) state of the serving RAN of the selected UE-to-Nwk relay-UE before the relay (re)selection. 
Observation 1: In LTE, the relay discovery and (re)selection is up to the remote-UE.
In L3 relay option, the remote-UE may not be in RRC_CONNECTED state of the serving RAN of the selected relay-UE at least when being served by the selected relay-UE. In case service continuity is supported, the remote-UE may be in RRC_CONNECTED state of the serving RAN of the selected relay-UE before the relay selection. This implies a state transition from RRC_CONNECTED to RRC_IDLE, RRC_INACTIVE or OoC state for the remote-UE during or after the path switch from the direct cellular access to the UE-to-Nwk relay-UE.
Proposal 1: RAN2 to confirm a possible state transition from RRC_CONNECTED to RRC_IDLE, RRC_INACTIVE or OoC state for the remote-UE during or after the path switch from the direct cellular access to the UE-to-Nwk relay in case service continuity is supported for L3 UE-to-Nwk relay. 
In L2 relay option, the remote-UE is considered being in RRC_CONNECTED state of the serving RAN of the selected relay UE when being served by the selected relay UE. The remote UE may be in any of RRC states of the serving RAN of the selected relay UE before the relay (re)selection. In case of the path switch to a target SL-based UE-to-Nwk relay for service continuity, the remote-UE is in RRC_CONNECTED before the relay (re)selection. This implies a L2 handover of the remote-UE.
The relay discovery and (re)selection for a possible path switch of the remote-UE with regard to support for service continuity is tied to the needs and requirements of the remote-UE in general. On the one hand, allowing the remote-UE to (re)select a relay-UE among discovered relay-UE candidates as in LTE is rather robust. This is because success of the path using UE-to-Nwk relay depends on the SL connection between the remote-UE and the selected relay-UE in the first place and the serving network may have no direct control over the SL connection of the remote-UE. Furthermore, the remote UE is able to react faster than the serving network on a need for (re)selecting a UE-to-Nwk relay-UE for service continuity. On the other hand, the serving network needs to be in control of the path switch of the remote-UE to a target UE-to-Nwk relay for providing service continuity. The serving network has direct control over UE-to-Nwk relay-UEs in general and therefore the serving network may be able to provide proper relay-UE candidates for the remote-UE. This is in order to reassure or enhance success for the path switch of the remote-UE with any of the relay-UE candidates. For instance, the serving network may be able to configure and control relay-UEs so that proper relay-UE candidates may be discovered and selected by the remote-UE when the remote-UE is in need of a path switch for service continuity.
Proposal 2: RAN2 to keep the LTE principle for NR SL relay that the relay discovery and (re)selection in UE-to-Nwk relay is up to the remote-UE in general.
Proposal 3: The serving network configures and controls relay-UEs so that proper relay-UE candidates may be discovered and selected by the remote-UE when the remote-UE needs to perform the path switch for service continuity.
The remote-UE performing the path switch for service continuity needs to perform the relay discovery and (re)selection within a strict time constraint. The use of Model B for relay discovery by the remote-UE may better adapt to the need of the remote-UE as well as the strict time constraint. This is because the relay discovery using Model B is initiated by the remote-UE with the discovery solicitation message when needed. Thus, if the need of service continuity is also indicated along with the discovery solicitation message, the relay-UE candidates may be configured and controlled by the serving network to respond to the discovery solicitation properly considering the service continuity requirements. In case Model A is used, the latency of the relay discovery process of the remote UE depends on the periodicities of the discovery announcements from different relay-UE candidates. This may take more time, especially if different relay-UE candidates have different periodicities for the discovery announcements and the remote-UE is not aware of the periodicities of the discovery announcements. Furthermore, the relay-UE candidates may not be able to adapt to the service continuity requirement of the remote-UE with the discovery announcements. However, the relay-UE candidates may be configured to indicate along with the discovery announcements whether and to what extent the relay-UE candidates may be able to support service continuity. This allows the remote-UE to discover and initially (re)select a suitable relay-UE candidate.
Observation 2: The use of Model B for relay discovery by the remote-UE may better adapt to the need of the remote-UE for the path switch.
Proposal 4: The remote-UE when using Model B for relay discovery for the need of the path switch may indicate along with the discovery solicitation message the need for service continuity.
Proposal 5: The serving network configures and controls the relay-UE candidates to respond to the discovery solicitation message considering the need for service continuity of the remote-UE.
Proposal 6: The relay-UE when using Model A for relay discovery may indicate along with the discovery announcement message the support for service continuity.
2.2	AS layer QoS support in SL relay discovery procedure 
In order to facilitate the follow-up communication with the network via a UE-to-Nwk relay, discovery procedure enables a remote-UE to discover a potential relay candidate. Since a discovered relay-UE candidate may be selected for the follow-up relay communication procedure, the relay discovery procedure impacts the QoS of using sidelink relay. Thus, it is important to consider QoS support already in the discovery procedure.  
In order to achieve a good efficiency for applying UE-to-Nwk relay, it has been agreed that a UE has to check certain AS layer criterions before it can perform discovery procedure, where the AS layer criterions may include the measured Uu signal strength. For instance:
· An authorized UE can only act as a relay candidate and perform its discovery procedure, if its measured Uu signal strength is within a minimum and a maximum Uu signal strength threshold(s), if the threshold(s) is provided by gNB. 
· Similarly, for a remote UE, only if its measured Uu signal strength is below a configured threshold, it can trigger the discovery procedure. 
Thus, the Uu signal strength measured at UE has been agreed as one AS layer criterion for performing discovery procedure. In addition to the Uu signal strength, there are also other AS layer criterions for a UE to check before it can perform discovery procedure, e.g. if the connected gNB provides configuration for the transmission of discovery messages. However, it is not clear how the other AS layer criteria can impact QoS of sidelink relay. 
Observation 3: In order to achieve a good efficiency for sidelink relay, Uu signal strength has been agreed to be considered before a UE can perform discovery procedure.  
Though the agreed AS layer criteria allow the network to control relay discovery by setting the corresponding Uu signal strength thresholds, it may not be enough to ensure the QoS of a particular service via a relay-UE, since the QoS performance is not only related with the Uu signal strength at the relay-UE and the remote-UE. As one example, the achievable QoS performance of sidelink relay may also depend on the traffic load and the available Uu and PC5 resources. Thus, to support a service with strict QoS requirements in sidelink relay, e.g. high data rate, low latency, or high reliability, good service availability is required on both the Uu and the PC5 interfaces. 
Observation 4: Considering only Uu signal strength cannot ensure to meet certain strict QoS requirements in sidelink relay. 
It is noted, since gNB controls the Uu operation, gNB naturally knows the available resources for the Uu interface. Thus, gNB can provide UAC barring information in its SIB 1, where the UE determines if it is allowed to access the gNB with a direct Uu connection for a specific service based on the obtained UAC information. However, for UE-to-Nwk relay, it might be not enough to only consider the Uu condition. For example, though the QoS requirements of a service can be fulfilled by using a direct Uu connection, they may not be fulfilled by using an indirect Uu connection via a relay-UE, since the QoS performance with an indirect Uu connection is impacted by the operation in the PC5 interface as well. Therefore, if the PC5 interface is congested, some services with strict QoS requirements that can be supported by a direct Uu connection may not be supported by an indirect Uu connection via a UE-to-Network relay.  
Observation 5: If the PC5 interface is congested, some services with strict QoS requirements that can be supported by a direct Uu connection may not be supported by an indirect Uu connection via a UE-to-Nwk relay.
Thus, besides Uu signal strength, a relay-UE may also consider if the QoS requirements of the remote UE’s service can be fulfilled, before it can trigger the discovery procedure. Since network has a better knowledge regarding the achievable E2E QoS performance than a relay-UE, e.g. by considering the real-time resource availability for both the PC5 and the Uu interfaces in the system, gNB may indicate the services that can or cannot access network to its serving relay-UEs. Based on that information, a relay-UE can determine to perform the discovery procedure for a relay service, only if the QoS requirements can be supported by the gNB.
Proposal 7: gNB may indicate the services, whose QoS requirements can be fulfilled by sidelink relay, to the serving relay-UEs.
Proposal 8: A relay-UE may perform the discovery procedure, only if the QoS requirements of the relay service can be fulfilled, based on the information obtained from gNB.
3	Conclusion
Observation 1: In LTE, the relay discovery and (re)selection is up to the remote-UE.
Proposal 1: RAN2 to confirm a possible state transition from RRC_CONNECTED to RRC_IDLE, RRC_INACTIVE or OoC state for the remote-UE during or after the path switch from the direct cellular access to the UE-to-Nwk relay in case service continuity is supported for L3 UE-to-Nwk relay.
Proposal 2: RAN2 to keep the LTE principle for NR SL relay that the relay discovery and (re)selection in UE-to-Nwk relay is up to the remote-UE in general.
Proposal 3: The serving network configures and controls relay-UEs so that proper relay-UE candidates may be discovered and selected by the remote-UE when the remote-UE needs to perform the path switch for service continuity.
Observation 2: The use of Model B for relay discovery by the remote-UE may better adapt to the need of the remote-UE for the path switch.
Proposal 4: The remote-UE when using Model B for relay discovery for the need of the path switch may indicate along with the discovery solicitation message the need for service continuity.
Proposal 5: The serving network configures and controls the relay-UE candidates to respond to the discovery solicitation message considering the need for service continuity of the remote-UE.
Proposal 6: The relay-UE when using Model A for relay discovery may indicate along with the discovery announcement message the support for service continuity.
Observation 3: In order to achieve a good efficiency for sidelink relay, Uu signal strength has been agreed to be considered before a UE can perform discovery procedure.
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