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1	Introduction
One objective of sidelink relay SI [1] is about relay discovery model / procedure.
1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable) for layer-3 relay and layer-2 relay [RAN2];
1. Relay (re-)selection criterion and procedure;
2. Relay/Remote UE authorization;
3. QoS for relaying functionality;
4. Service continuity;
5. Security of relayed connection after SA3 has provided its conclusions;
6. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;
1. Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];
In this contribution, we provide our view on sidelink relay discovery model/procedure.
2	Discussion
2.1 Resource configuration for transmitting discovery messages
One of the justifications for using SL-based relay is power efficiency improvement, according to the sidelink relay SID [1]. Thus, the developed SL-based relay solutions including relay discovery procedure should consider power consumption at both relay UE and remote UE as one of the performance metrics. 
As a general solution to reduce power consumption for SL-based relaying function between a remote UE and its serving relay UE, SL DRX can be used to reduce the energy consumption, where both the remote and relay UEs wake up to monitor certain time-and-frequency resource window in order to determine if there is any data for communication. The SL DRX allows both the remote and relay UEs to save their energy by entering a power saving mode when there is no data to be communicated between them. Similarly, in order to reduce the energy consumption for relay discovery procedure, one option is to restrict or configure the time-or-frequency resource window where a relay discovery message (e.g. discovery announcement/solicitation message) can be transmitted such that the relay/remote UE would only need to monitor that resource window in order to receive at least the first discovery message. 
Proposal 1: In order to reduce energy consumption used for discovery procedure, e.g. to monitor and receive discovery message(s), a discovery message can be transmitted in a (pre-)configured time-and-frequency resource window. 
On the other hand, restricting and fixing the size of the time-or-frequency resource window for sending or exchanging discovery messages may lead to improper usage of the resources. In one example, if that resource window is only used for sending discovery messages, it would restrict other data traffics from using the resources contained in that window. This may lead to resource waste since the resources in that window may not be fully used, e.g. when there are only free UEs transmitting discovery messages. In another example, in case there are many UEs transmitting their discovery messages, a fixed time-and-frequency resource window may cause collisions since different UEs may select overlapping resource(s) to transmit their discovery messages. In this case, fixing the size of the time-or-frequency resource window without considering the high load of discovery messages would reduce the reliability of the discovery procedure. Therefore, in order to avoid resource waste and congestion, it is important to consider the real-time traffic load of the discovery messages and configure a proper time-and/or-frequency resource window for transmitting the discovery messages correspondingly.
Proposal 2: The size of the time-and-frequency resource window for transmitting discovery messages should be configured properly, in order to avoid resource waste and congestion.
2.2. AS layer QoS support
In LTE, the AS layer criterions for enabling sidelink relay consider the Uu link quality and PC5 link quality, e.g. by configuring multiple link quality thresholds for Uu and PC5. For instance, an authorized UE can only act as a relay candidate and initiate its discovery procedure, if its measured RSRP over the Uu interface fulfils a minimum and/or a maximum threshold(s).  Similarly, for a remote UE, only if its measured Uu RSRP exceeds another configured threshold, it can trigger the relay discovery procedure. In addition, in terms of the PC5 link quality, a remote UE can only select a relay candidate if its measured sidelink signal strength from the relay candidate is above a configured threshold. 
Though the current approach in LTE enables the network to control UE-to-NW relay function, when a UE can act as a relay/remote UE by considering the radio link quality, it lacks efficient QoS support. As a simple example, the current  scheme has not considered the resource availability for both the Uu and PC5 interfaces, which may have an impact on the achievable performance of relaying. For instance, if gNB experiences a high traffic load over the Uu interface, it should only allow the relaying services with low data rate requirement.  In other words, network should only enable the relay discovery procedure for the services, whose QoS requirements can be met under the real-time resource availability condition.
Proposal 3: RAN2 is suggested to consider if and how network can support only the relay services, whose QoS requirements can be met. 
3	Conclusion
This paper contains the following observations and proposals related to relay discovery model and procedure:
Proposal 1: In order to reduce energy consumption used for discovery procedure, e.g. to monitor and receive discovery message(s), a discovery message can be transmitted in a (pre-)configured time-and-frequency resource window. 
Proposal 2: The size of the time-and-frequency resource window for transmitting discovery messages should be configured properly, in order to avoid resource waste and congestion.
Proposal 3: RAN2 is suggested to consider if and how network can support only the relay services, whose QoS requirements can be met.

References
[1] RP-201474, New SID: Study on NR sidelink relay, OPPO




