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Abstract of the contribution: This contribution discusses 5G ProSe indirect sidelink discovery via U2U Relay.
1 Discussion
Rel-17 ProSe Discovery supports SL based direct discovery between UE1 (discoverer UE) and UE2 (discoveree UE) using either Model A and Model B.
In Rel-18 U2U Relay is considered. This contribution therefore considers a SL based indirect discovery between UE1 and UE2 via U2U Relay which may be used for ProSe Discovery between UE1 and UE2 as well as U2U Relay selection and reselection between UE1 and UE2. That is, UE1 may have a need to discover whether UE2 can be reached over SL via U2U Relay or not and which U2U Relay UE candidates may be available for UE1 to select for setting up a SL based U2U relay connection with UE2 via a selected U2U Relay UE.
Proposal 1: The support of U2U relay requires SL based indirect discovery between discoverer UE and discoveree UE via U2U Relay UE.
It is assumed that UE1 and UE2 in normal operation do not announce themselves for SL based direct discovery using Model A for power- and resource efficiency reasons. Thus, UE1 on the need basis may initiate a SL discovery solicitation in Model B to request available U2U Relay UEs in proximity to discover UE2 and respond to UE1 in case U2U Relay UEs discover UE2. 
The SL discovery solicitation from UE1 may indicate that the SL discovery solicitation is for the direct discovery or indirect discovery or both. This allows U2U Relay UE to decide whether it needs to be involved or not upon receiving a SL discovery solicitation. 
Proposal 2: The SL discovery solicitation includes an indication whether the SL discovery solicitation is for the direct discovery or the indirect discovery or both.
Individual U2U Relay UE, upon receiving the SL discovery solicitation from UE1, may further initiate a SL discovery solicitation using Model B towards UE2. UE2 upon receiving the SL discovery solicitation from an individual U2U Relay UE may respond to the individual U2U Relay UE. The individual U2U Relay UE in turn may respond to UE1 and become a U2U Relay UE candidate for UE1 in case UE1 decides to set up a connection to UE2 after the discovery. Thus, the higher the number of U2U Relay UE candidates the higher the signaling overhead and associated latency are for the overall SL discovery procedure between UE1 and UE2. This is especially costly for UE2 having to respond to a number of individual U2U Relay UE candidates independently.
The above issue may be eliminated by allowing UE2 to respond to U2U Relay UE candidates using SL groupcast or broadcast. For example, in response to a first SL discovery solicitation received from a U2U Relay UE candidate, UE2 may broadcast a SL discovery announcement in Model A, targeted to U2U Relay UE candidates between UE1 and UE2.  In an alternative, UE2 may groupcast a SL discovery response in Model B to U2E Relay UE candidates if L2 DST ID for the SL groupcast is configured to U2U Relay UE candidates and UE2 by UE1 in the SL discovery solicitation initiated by UE1. It is noted that UE1 may need to provide ID information of UE1 and UE2 to U2U Relay UEs so that U2U Relay UE candidates may be able to identify UE1 and UE2. The use of SL groupcast or broadcast from UE2 in response to the first SL discovery solicitation received from a U2U Relay UE candidate may allow U2U Relay UE candidates to skip transmissions of SL discovery solicitation to UE2 if U2U Relay UE candidates receive corresponding response from UE2 prior to intended transmissions of SL discovery solicitation to UE2.
Proposal 3: SA2 supports that a discoveree UE in an indirect sidelink discovery solicitated by a discoverer UE via U2U Relay UE candidates may use SL groupcast or broadcast to transmit a SL discovery response or SL discovery announcement.
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