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1.	Introduction
In RAN#86 meeting, the SI named “Study on NR sidelink relay” was agreed. One of objectives is to study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal as follows [1].
	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 focus on the issues to be considered when the legacy discovery procedure applies to the current Rel-16 sidelink. 
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
Discovery procedure (model A, model B) defined SA2 operates as follows if it applies the relay discovery procedure:
· Model A: Relay UE broadcasts discovery message the meaning of “I’m here”. This protocol uses a single discovery protocol message.
· Model B: Remote UE broadcasts solicitation message the meaning of “are you there?” and candidate Relay UE(s) heard the solicitation message unicast/broadcast to the Remote UE. This protocol uses two discovery protocol messages.
Regardless of discovery models A and B, the discovery message is generated from the upper layer (e.g., ProSe protocol layer) and the message is transparent to the AS (Access Stratum) layer. Therefore, the discovery procedure doesn’t impact AS layer at all. 
Observation 1: Legacy discovery procedure (model A, model B) doesn’t have an impact on the AS layer.
Proposal 1: Legacy discovery procedure can be reused.

In legacy relay operation (e.g., Rel-13), there was a discovery channel for delivering discovery messages at the physical layer as shown in Figure 1. However, there is no special discovery channel in current Rel-16 sidelink, so discovery message has to be transmitted on PSCCH/PSSCH the same as usual communication messages. In this case, an indicator to notify that a discovery message is included or not in transmitted message may be required in the physical layer (e.g., SCI). When the indicator exists in the physical layer, the normal UE not interested in the discovery message for relaying can filter out these messages at the physical layer. This operation can reduce unnecessary signal processing in a normal UE.
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Figure 1. Legacy (Rel-13) sidelink channel mapping
Observation 2: Legacy discovery message does not need to be indicated whether it is a discovery message or not in physical layer because it has its own discovery channel.
Proposal 2: when discovery message is transmitted through PSCCH/PSSCH in Rel-16, an indicator to inform whether the message is discovery or not may be required in the physical layer. 

The Discovery message has a possibility to multiplex with other communication messages in the current MAC system. However, the discovery message is used for measuring sidelink signal strength (e.g., RARP) and detecting candidate relay UE. Therefore, a restriction can be required not to multiplex other communication messages.  
Proposal 3: Discovery MAC PDU has to be restricted not to be multiplexed with other communication MAC PDUs.

Legacy discovery message had a size restriction in order to transmit on only discovery channel at the physical layer. However, the discovery message size restriction is relatively less if it is transmitted on PSCCH/PSSCH in Rel-16. This has a possibility that much more information could be included in the discovery message. The discovery message is generated from the upper layer and relay (re-)selection operation is also performed in the upper layer. However, assistant information for the relay (re-)selection can be provided from AS layer to the upper layer. For example, if RRC connection status information can be included in the discovery message from Relay UE, the Remote UE which received this discovery message may try to connect preferentially with the RRC connected Relay UE to meet the required latency. 
Observation 3: Legacy discovery message has a restriction on size. However, there is no size restriction when a discovery message is transmitted by PSCCH/PSSCH in Rel-16.
Proposal 4: Some assistant information to support relay (re-)selection can be provided from AS layer to upper layer (e.g., RRC connection status, cell ID, etc.)

3.  Conclusion
In this contribution, for the case of a discovery message transmission on PSCCH/PSSCH in Rel-16, it is proposed
Proposal 1: Legacy discovery procedure can be reused.
Proposal 2: when discovery message is transmitted through PSCCH/PSSCH in Rel-16, an indicator to inform whether the message is discovery or not may be required in the physical layer. 
Proposal 3: Discovery MAC PDU has to be restricted not to be multiplexed with other communication MAC PDUs.
Proposal 4: Some assistant information to support relay (re-)selection can be provided from AS layer to upper layer (e.g., RRC connection status, cell ID, etc.)
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