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1 Introduction
The WID [1] for NR sidelink relay includes the following objectives:
	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];

A. Relay (re-)selection criterion and procedure;

B. Relay/Remote UE authorization;

C. QoS for relaying functionality;
D. Service continuity;

E. Security of relayed connection after SA3 has provided its conclusions;

F. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;
2. 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 discuss the discovery procedure enhancement in RAN side to support upper layer operations of discovery model/procedure for sidelink relaying.
2 Discussion
2.1 The discovery procedure
In terms of discovery procedure, SA2 has already started the upper layer research on discovery procedure for NR sidelink relaying, and the conclusion are captured in [2]. In 5GS, the direct discovery mechanism for NR sidelink is under discussion and a majority view is to reuse the two types of ProSe Direct Discovery introduced in LTE: open and restricted. Open discovery is the case where there is no explicit permission that is needed from the UE being discovered, whereas restricted discovery only takes place with explicit permission from the UE that is being discovered.
Also, a majority view is to reuse the two models for ProSe Direct Discovery in LTE: Model A and Model B. In Model A, the announcing UE announces certain information that could be used by UEs in proximity that have permission to discover. While the monitoring UE monitors certain information of interested in proximity of announcing UEs, as shown in figure 1 [3]. Both open and restricted discovery types are supported by Model A.

In Model B, the discoverer UE transmits a request containing certain information about what it is interested to discover, the discoveree UE receives the request message can respond with some information related the discoverer’s request, as shown in figure 2 [3]. Only restricted discovery type is supported by Model B.
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Figure 1: ProSe Direct Discovery with Model A
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Figure 2: ProSe Direct Discovery with Model B

Observation 1: In SA2, direct discovery mechanism for NR sidelink is under discussion and a majority view is to use the Model A and Model B discovery mechanism in LTE as baseline. 
2.2 Filter relay UE in the discovery procedure
In the LTE discovery procedure based on Model B, the Remote UE can broadcast the solicitation message, and all the Relay UEs who receive the request message nearby will reply with a response message, which indicates whether they are suitable for relaying or not. Then, the Remote UE performs relay selection, it will select a Relay UE with the highest RSRP result between the Relay UE and Remote UE from a subset of the discovered candidate Relay UEs. The RSRP result of the the Relay UEs in the subset should exceed a configured RSRP threshold. In this way, a lots of Relay UEs feedback useless message, lead to unnecessary congestion and radio resources wasting.
Observation 2: In LTE discovery Model B, a relay is selected after the discovery procedure is finished, resulting in a large feedback signaling overhead and radio resource wasting.
The above problem in Model B of discovery procedure exists when Remote UE and Relay UE are in the same gNB or in different gNBs. In order to reduce the signaling overhead, the Relay UEs can be firstly filtered in the discovery procedure. For example, Relay UEs can decide whether to reply the Remote UE according to some criteria and some assisted information. Such assisted information can be provided by the gNB or the remote UE. In this way, if the Relay UE is not suitable for relay forwarding, it will not feedback the response message, thus reducing the signaling overhead and saving the radio resources.
Proposal 1: In order to reduce the signaling overhead, RAN2 discusses “relay filtering during the discovery procedure” for Model B discovery mechanism.
3 Conclusion

In this contribution we analyzed the discovery procedure enhancement in sidelink relaying, and made the following observations and proposals:
Observation 1: In SA2, direct discovery mechanism for NR sidelink is under discussion and a majority view is to use the Model A and Model B discovery mechanism in LTE as baseline.
Observation 2: In LTE discovery Model B, a relay is selected after the discovery procedure is finished, resulting in a large feedback signaling overhead and radio resource wasting.
Proposal 1: In order to reduce the signaling overhead, RAN2 discusses “relay filtering during the discovery procedure” for Model B discovery mechanism.
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