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1. Introduction
[bookmark: Proposal_Pattern_Length][bookmark: _Hlk46842767]RAN2 discussed aspects related to sidelink discovery procedures for relaying for both UE-to-Network and UE-to-UE cases in RAN2#112-e meeting and made the following agreements [1]:
Agreements:
Proposal1: To send a LS to SA2 to consult whether discovery message could be taken as PC5-S signalling or other new signalling in upper layer.  This can be included in R2-2010862 (offline discussion [601]).
[bookmark: _GoBack]Proposal2: Solution to differentiate discovery message in AS layer is also applicable for U2U relay
Proposal3: Both solutions of separate and shared resource pool (compared to data transmission resource pool) are captured in TR. They can be discussed in WI phase.
Proposal4: Discovery messages should be treated equally in terms of channel prioritization in LCP within the separate resource pool.
Proposal 5: For shared resource pool, to introduce a new LCID for discovery message i.e. it is taken as a new SL SRB
Proposal 9: L3 U2N relay UE is allowed to transmit discovery message based on at least pre-configuration when it is connected to a non_SL Relay_Capable gNB whose serving carrier is not shared with SL carrier. Detailed definition of non_SL Relay_Capable gNB can be left for WI phase but at least should include the case that the gNB does not provide SL relay configuration, e.g. no discovery configuration.
Proposal 10: L2 U2N relay UE should be always connected to a SL Relay Capable gNB for relay operation including transmission of discovery message
Proposal11: Remote UE supporting L2 relay is allowed to transmit discovery message (at least by preconfiguration) when it is directly connected to a non_SL Relay_Capable gNB whose serving carrier is not shared with SL carrier.
Proposal 12: Remote UE supporting L3 relay is allowed to transmit discovery message on its own based on at least pre-configuration when it is connected to a non-SL Relay_Capable gNB whose serving carrier is not shared with SL carrier. Detailed definition of non_SL Relay_Capable gNB can be left for WI phase.
Proposal 14: for L3 solution, it is not feasible for serving gNB to configure an out of coverage remote UE with radio configuration for transmission of discovery message
Proposal15: No additional network configuration is needed for measurement by remote UE in RRC_IDLE or RRC_INACTIVE.
Proposal16: For U2U relay operation, relay UE or remote UE is allowed to transmit discovery message when it is triggered by upper layer.
Proposal 17: Both remote UE and relay UE in U2U relay can rely on pre-configuration unless relevant radio configuration is provided by network, either via system information or dedicated signalling

While several key issues have been addressed, there are a few aspects that need further discussion in RAN2. In this contribution, we seek to address those and present our view.
1. Discussion
Remote UE out of coverage
One outstanding aspect from the last meeting was for the case of remote UE being out of direct coverage and connected to the network through a relay UE. In this case, the pertinent question for discovery is whether the remote UE is allowed to transmit discovery message and how it acquires the necessary configuration for SL discovery. In this regard, for the case of L2 based relay and L3 based relay, there are different possibilities to consider. Specifically, it has been agreed that for L2 case, the gNB the Remote UE is (indirectly) connected to has to be SL-capable. While the detailed definition of SL Relay capable gNB is left for WI phase, one key aspect is that such a gNB should provide SL relay related configuration, specifically discovery related configuration. This can for instance include the relevant RSRP thresholds and SL resources to be used for transmission of SL discovery messages. This corresponds to Scenario 1 in Figure 4.1-1 as captured in the TR [2].



Figure 1 Scenarios for UE-to-Network Relay

[bookmark: _Hlk61434372]Then, while we have an agreement for the case when the Remote UE is not connected with network through a Relay UE yet, the case of Remote UE already (indirectly) connected to the network through a Relay UE is still FFS. In particular, it is still FFS (as Editor’s note) whether transmission of discovery messages in the latter case is based on configuration obtained from the network. In our view, since for the L2 case, the gNB that the Relay UE (and hence the Remote UE) are connected to has to be SL Relay capable, it must therefore provide this configuration. As an alternative, the remote UE can rely on pre-configuration, but this option is less flexible compared to NW configuration. Therefore, the Remote UE can obtain this configuration from the network via the Relay UE to be able to perform SL discovery. This configuration can include for example, the PC5 link quality thresholds (as well SL resource configuration for discovery) which can be used by the Remote UE to trigger transmission of discovery messages for relay reselection if the link quality deteriorates. It should be noted that this is one of the few areas where there is a difference in discovery operation between L2 and L3 based relay solutions, i.e. how the out of coverage remote UE that is connected to the network via a Relay UE obtains and uses the configuration for SL discovery.

Proposal:	For L2 based relay, an out of coverage Remote UE indirectly connected to the network via a Relay UE can obtain SL discovery related configuration from the network for transmission of discovery messages. The detail of configuration provided by the gNB can be discussed in the WI phase.
The corresponding change to the TR is proposed in section 5 below.
1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the outstanding issues related to SL discovery and makes the following proposals:
Proposal:	For L2 based relay, an out of coverage Remote UE indirectly connected to the network via a Relay UE can obtain SL discovery related configuration from the network for transmission of discovery messages. The detail of configuration provided by the gNB can be discussed in the WI phase.
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[bookmark: _Toc57099675][bookmark: _Toc57067018][bookmark: _Toc57033353][bookmark: _Toc57032901][bookmark: _Toc57032471][bookmark: _Toc57032397][bookmark: _Toc57032264][bookmark: _Toc57032160][bookmark: _Toc57031940][bookmark: _Toc57031577][bookmark: _Toc57031525][bookmark: _Toc57031421][bookmark: _Toc57031369][bookmark: _Toc56775392][bookmark: _Toc49150793]4.2	Discovery
Model A and model B discovery model as defined in clause 5.3.1.2 of TS 23.303 [3] are taken as a working assumption for both UE-to-Network Relay and UE-to-UE Relay. The protocol stack of discovery message is similar or identical to PC5-S signalling as illustrated in Figure 16.9.2.1-2 of 38.300 [4].
For relay UE of UE-to-Network Relay,
[bookmark: _Hlk50060132]-	The Relay UE needs to be within a minimum and a maximum Uu signal strength threshold(s) if provided by gNB before it can transmit discovery message when in RRC_IDLE or in RRC_INACTIVE state.
-	Relay UE is allowed to transmit discovery message based on NR sidelink communication configuration provided by gNB in all RRC states.
-	Relay UE supporting L3 UE-to-Network Relay is allowed to transmit discovery message based on at least pre-configuration when it is connected to a gNB which is not capable of sidelink relay operation, in case its serving carrier is not shared with carrier for sidelink operation.
-	Relay UE supporting L2 UE-to-Network Relay should be always connected to a gNB which is capable of sidelink relay operation t including providing configurations for transmission of discovery messages.
For remote UE of UE-to-Network Relay,
-	The Remote UE in RRC_IDLE and RRC_INACTIVE state is allowed to transmit discovery message if measured signal strength of serving cell is lower than a configured threshold.
-	Whether Remote UE in RRC_CONNECTED is allowed to transmit discovery is based on configuration provided by serving gNB.
-	No additional network configuration is needed for Uu measurement by remote UE in RRC_IDLE or RRC_INACTIVE.
-	Remote UE out of coverage is always allowed to transmit discovery message based on pre-configuration while not connected with network through a Relay UE yet.
-	Remote UE supporting UE-to-Network Relay is allowed to transmit discovery message based on at least pre-configuration when it is directly connected to a gNB which is not capable of sidelink relay operation, in case its serving carrier is not shared with SL carrier.
-	For Remote UE supporting L3 UE-to-Network Relay which is out of coverage and connected to a gNB indirectly, it is not feasible for the serving gNB to provide radio configuration to transmit discovery message.
-	For Remote UE supporting L2 UE-to-Network Relay which is out of coverage and connected to a gNB indirectly, it is allowed to transmit discovery message based on configuration provided by the gNB.
The detailed definition of a gNB which is not capable of sidelink relay operation can be left for WI phase but at least should include the case that the gNB does not provide SL relay configuration, e.g., no discovery configuration. 
Resource pool to transmit discovery message can be either shared with or separated from resource pool for data transmission.
-	In case of shared resource pool, a new LCID is introduced for discovery message, i.e., discovery message is carried by a new SL SRB.
-	Within separated resource pool, discovery messages are treated equally with each other during the LCP procedure.
Editor note: For Remote UE out of coverage, it is FFS whether transmission of discovery message is based on configuration from network if the Remote UE is already connected with network through a Relay UE.
Editor note: For Remote UE in RRC_CONNECTED, the detail of configuration provided by serving gNB is FFS.
END OF THE CHANGE
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