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1	Introduction
In this paper, we discuss aspects related to discovery. 
[bookmark: _Ref178064866]2	Discussions
2.1 UE capability 
In the WID on SL relay [1], it has been agreed that both L2 U2N relay and L3 U2N relay are to be supported in Rel-17.  
First, the discovery message shall include the relay option which a UE (i.e., remote UE or relay UE) supports.  So that another UE which has received a discovery message in its proximity can select a proper relay UE candidate based on the configured relay option.
[bookmark: _Toc68187321]The relay option (i.e., either L2 relaying or L3 relaying) that a UE supports needs to be included in the discovery message.
Second, it is sufficient for a UE to support only one relaying option (i.e., L2 relaying or L3 relaying) at a time, since most of the relaying functions are common to both relaying options. Supporting both relaying options at the same time, additional configurational and operational complexity would be incurred, since the UE has to maintain double configurations. Additional design efforts would be also required to handle the communication between UEs using different relaying options.
[bookmark: _Toc68185062]Additional configurational and operational complexity would be incurred if both relaying options are supported at the same time by a UE. 
2.2 Discovery Model
As captured in TS 23.752, in Model A, UE-to-Network Relay announces the discovery message which includes relay related information. In Model B, Remote UE requests relay related information in discovery solicitation message, UE-to-Network Relay sends discovery response message which matches the information in discovery solicitation message. Based on the above texts, it is observed that Model A is supported by Relay UE, while Model B is supported by Remote UE.
[bookmark: _Toc54292644][bookmark: _Toc68185063]As captured in TS 23.752, Relay UE can initiate a discovery using Model A. 
[bookmark: _Toc54292645][bookmark: _Toc68185064]As captured in TS 23.752, Remote UE can initiate a discovery using Model B.  
From technical potential perspective, it is also feasible to let Remote UE to initiate a discovery procedure using discovery model A. However, in Model A, Remote UE would be required to send the announcement message periodically, which is not power efficient. Meanwhile, a UE which can operate as a Relay UE, would be implicitly required to have sufficient power to support relaying of data from remote UEs. In this case, Model A would be sufficient for Relay UE. In Model B, Remote UE can send solicitation message in an on-demand fashion, i.e., Model B procedure is started when a discovery event is being triggered. A Remote UE triggers a discovery procedure to find target relay UE in case the Remote UE needs to change to an indirect path. Model B would be more suitable for Remote UE than Model A. 
[bookmark: _Toc54292646][bookmark: _Toc68185065]It is sufficient for Relay UE to initiate a discovery procedure only using Model A. 
[bookmark: _Toc54292647][bookmark: _Toc68185066]It is sufficient for Remote UE to initiate a discovery procedure only using Model B. 
Meanwhile, allow Remote UE or Relay UE to initiate discovery using both models would impose additional operational complexity.  Therefore, we would like to propose that 
[bookmark: _Toc54292658][bookmark: _Toc68187322]RAN2 confirms the following UE behaviors
a. [bookmark: _Toc54292659][bookmark: _Toc68187323]Relay UE initiates a discovery only using Model A.
b. [bookmark: _Toc54292660][bookmark: _Toc68187324]Remote UE initiates a discovery only using Model B.
In addition, it shall be allowed that a remote UE may also monitor discovery messages announced by a relay capable UE while the remote UE has sent a discovery solicitation message, In this case, the remote UE is allowed to process both discovery announcement messages and discovery response messages, upon which to build a list of candidate relay UEs. The remote UE can further select a most suitable relay UE candidate from the list. Similarly, a relay UE shall be allowed to monitor discovery solicitation messages while the relay UE has sent a discovery announcement message in the proximity.

[bookmark: _Toc54292661][bookmark: _Toc68187325]A remote UE is allowed to monitor discovery announcement messages while performing a discovery procedure using Model B. Similarly, a relay UE is allowed to monitor discovery solicitation messages while the relay UE has transmitted a discovery announcement using Model A.
[bookmark: _Toc61534284]2.3 Security aspect
[bookmark: _Hlk59701519]In RAN2#111-e, one security issue on discovery was highlighted. It was noted that SA2 has agreed security protection of discovery message can be provided via 5G DDNMF at upper layers (i.e. supported via PC5 discovery protocol). Therefore, it was suggested to not perform security (i.e., integrity) protection in PDCP for discovery. Meanwhile, the ciphering function can be also disabled since the discovery procedure should be open between remote UEs and relay UEs. We think the suggestion is reasonable. In addition, it is beneficial to reduce PDCP processing time by disabling security protection in PDCP. This would be beneficial to achieve latency reduction for delay critical public safety services. We would like to echo the suggestion that
[bookmark: _Toc68185067]It is unnecessary to apply security protection in PDCP, since DDNMF is already available to provide security protection for discovery message. 
[bookmark: _Toc68185068]Disabling security protection in PDCP is beneficial to reduce PDCP processing time for delay critical public safety services. 
[bookmark: _Toc68187326]RAN2 confirms that discovery messages can be protected via DDNMF, therefore security protection (i.e., ciphering and integrity protection) is not performed in PDCP for discovery.
2.4 Other aspects
As captured in the TR 38.836, there is a remaining issue left from the SI phase
Whether Remote UE in RRC_CONNECTED is allowed to transmit discovery is based on configuration provided by serving gNB. The detail of configuration provided by serving gNB can be discussed in WI phase.
in LTE, the RRC_CONNECTED Remote UE uses the broadcasted threshold to determine if it can indicate to eNB that it is a Remote UE and wants to participate in ProSe UE-to-Network Relay discovery and/or communication. The Remote UE stops using ProSe UE-to-Network Relay discovery and communication resources when RSRP goes above the broadcasted threshold.
We can reuse LTE rules as a baseline for relay discovery in Rel-17. 


[bookmark: _Toc68187327]As in LTE, for remote UE in CONNECTED state, remote UE uses the broadcasted threshold to determine if it can initiate the discovery procedure.
In LTE, the eNB may provide, transmission resources using broadcast or dedicated signalling and reception resources using broadcast signaling for ProSe UE-to-Network Relay Operation. In LTE, it is feasible for the eNB to signal discovery resources to UEs via dedicated signaling, since the discovery resource pool is dedicated, which is not shared with SL communications.  As captured in the TR 38.836, resource pool to transmit discovery message can be either shared with or separated from resource pool for data transmission. 
In our views, it is sufficient to only base on broadcast signaling to signal discovery resources regardless of shared or dedicated resource pool for discovery. Dedicated signaling may give benefits in terms of resource utilization efficiency, however, adding more standardization efforts. RAN2 shall focus on basic functions given limited time scope in Rel-17.
[bookmark: _Toc68185069]it is sufficient to only base on broadcast signaling to signal discovery resources regardless of shared or dedicated resource pool for discovery. 
[bookmark: _Toc68187328]The gNB may provide resources for transmission/reception of discovery messages using broadcast signaling.
For a remote UE supporting L2 relaying in CONNECTED state, which relay UE shall be selected can be decided by the gNB. Remote UE sends measurement reports containing measurement results of relay UE candidates to the gNB. The gNB decides to select which relay UE candidate for the remote UE based on received measurement reports. It is beneficial to involve gNB’s control since the gNB has better knowledge of the system. 
[bookmark: _Toc68187329]For remote UE supporting L2 relaying in CONNECTED state, remote UE sends measurement reports containing measurement results of relay UE candidates to gNB.
[bookmark: _Toc68187330]gNB decides which relay UE candidate shall be chosen for remote UE supporting L2 relaying in CONNECTED state.

As captured in the TR 38.836, there is another remaining issue left from the SI phase
For Remote UE supporting L2 UE-to-Network Relay which is out of coverage and connected to a gNB indirectly, whether it is allowed to transmit discovery message based on configuration provided by the gNB can be discussed in WI phase.
In our views, it is always beneficial to involve gNB’s control when it is feasible. For a remote UE supporting L2 relay which is out of coverage and connected to a gNB via the relay UE, if the remote UE is in RRC CONNECTED, the remote UE is visible to the gNB so that the gNB can send a discovery configuration via dedicated RRC signaling to the remote UE via the relay UE. In such a way, the remote UE can exploit benefits based on this dedicated discovery configuration.
[bookmark: _Toc68187331]For Remote UE supporting L2 UE-to-Network Relay which is out of coverage and connected to a gNB indirectly, if the remote UE is in CONNECTED state, the remote UE is allowed to transmit discovery message based on a dedicated configuration signaled by the gNB.
[bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Additional configurational and operational complexity would be incurred if both relaying options are supported at the same time by a UE.
Observation 2	As captured in TS 23.752, Relay UE can initiate a discovery using Model A.
Observation 3	As captured in TS 23.752, Remote UE can initiate a discovery using Model B.
Observation 4	It is sufficient for Relay UE to initiate a discovery procedure only using Model A.
Observation 5	It is sufficient for Remote UE to initiate a discovery procedure only using Model B.
Observation 6	It is unnecessary to apply security protection in PDCP, since DDNMF is already available to provide security protection for discovery message.
Observation 7	Disabling security protection in PDCP is beneficial to reduce PDCP processing time for delay critical public safety services.
Observation 8	it is sufficient to only base on broadcast signaling to signal discovery resources regardless of shared or dedicated resource pool for discovery.
Based on the discussion in the previous sections we propose the following:
Proposal 1	The relay option (i.e., either L2 relaying or L3 relaying) that a UE supports needs to be included in the discovery message.
Proposal 2	RAN2 confirms the following UE behaviors
a.	Relay UE initiates a discovery only using Model A.
b.	Remote UE initiates a discovery only using Model B.
Proposal 3	A remote UE is allowed to monitor discovery announcement messages while performing a discovery procedure using Model B. Similarly, a relay UE is allowed to monitor discovery solicitation messages while the relay UE has transmitted a discovery announcement using Model A.
Proposal 4	RAN2 confirms that discovery messages can be protected via DDNMF, therefore security protection (i.e., ciphering and integrity protection) is not performed in PDCP for discovery.
Proposal 5	As in LTE, for remote UE in CONNECTED state, remote UE uses the broadcasted threshold to determine if it can initiate the discovery procedure.
Proposal 6	The gNB may provide resources for transmission/reception of discovery messages using broadcast signaling.
Proposal 7	For remote UE supporting L2 relaying in CONNECTED state, remote UE sends measurement reports containing measurement results of relay UE candidates to gNB.
Proposal 8	gNB decides which relay UE candidate shall be chosen for remote UE supporting L2 relaying in CONNECTED state.
Proposal 9	For Remote UE supporting L2 UE-to-Network Relay which is out of coverage and connected to a gNB indirectly, if the remote UE is in CONNECTED state, the remote UE is allowed to transmit discovery message based on a dedicated configuration signaled by the gNB.
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