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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the last RAN2 meeting, there was extended discussion on SL relay discovery and (re-)selection aspects and several key agreements were made [1]:
	Proposal 3a: [Easy] As in LTE, the RRC_IDLE/RRC_INACTIVE relay UE is able to perform discovery message transmission, in case:
- Uu RSRP is above a configured minimum threshold by a hysteresis and below a configured maximum threshold by a hysteresis, or
- only minimum threshold is provided and Uu RSRP is above the minimum threshold by a hysteresis, or
- only maximum threshold is provided and Uu RSRP is below the maximum threshold by a hysteresis
Proposal 3b: [Easy] As in LTE, the RRC_IDLE/RRC_INACTIVE remote UE is able to perform discovery message transmission, if and only if Uu RSRP of serving cell is below a configured minimum threshold by a hysteresis.
Proposal 5: [Easy] Define threshHighRelay and threshLowRelay for relay UE and threshHighRemote for remote UE. The value range for the three thresholds can be half of RSRP-Range specified in TS 38.331.
Proposal 8a: [Easy] One new SL-SRB4 is used for all discovery messages. Its parameters will be fixed and defined as SCCH configuration in 38.331. (FFS on the LCH priority in Proposal 8b)
Proposal 10: [Easy] No ciphering and integrity protection in PDCP layer is needed for the discovery messages.
Proposal 1	[Easy][19/23] Shared resource pool shall be the baseline for discovery message transmission/reception.
Proposal 3	[Easy][23/23]: For determining whether remote UE and/or relay UE in RRC CONNECTED can trigger discovery message transmission, i.e., the remote UE and relay UE in the RRC_CONNECTED can use the threshold based methods as in IDLE/INACTIVE, to determine whether it is allowed to perform discovery message transmission.
Proposal 4	[Easy][23/23]: Relay UE and remote UE (IC) in RRC CONNECTED can use the discovery configuration provided via dedicated signalling if available.
Proposal 5	[Easy][23/23]: Relay UE and remote UE (IC) in RRC IDLE or RRC INACTIVE shall use the discovery configuration provided via SIB if available.
Proposal 7	[Easy][20/22]: WA: L3 relay UE uses pre-configuration for discovery, only if the discovery SIB configuration is not provided by gNB, in case its serving carrier is not shared with carrier for sidelink operation. Otherwise, L3 relay UE uses the configuration for discovery provided by gNB.
Proposal 8	[Easy][22/23]: L2 relay UE will always use the discovery configuration provided by gNB (either via SIB or dedicated signalling).
Proposal 9	[For discussion][17/23]: FFS: Remote UE (regardless of L2 relaying or L3 relaying) performs discovery based on pre-configuration, only if the discovery configuration is not provided by gNB (regardless not provided, or not able to provide, or not able to obtain in OOC, etc.). Otherwise, Remote UE uses the configuration for discovery provided by gNB.





In this contribution, we focus on sidelink discovery aspects common for both L2 and L3 based U2N relay and address some open and FFS aspects from the last meeting.
1. Discussion
On discovery procedure
The need for a dedicated resource pool for sidelink discovery has been a long discussed topic since the inception of this SI/WI. While we have had extended discussion on the need and feasibility of shared vs dedicated resource pool for discovery, it was agreed in the last meeting that shared resource pool shall be supported for discovery message transmission/reception as baseline. Therefore, the question is whether there is a need to support a dedicated resource pool in addition to the shared pool. In this regard, the main argument used for the support of a dedicate pool is that while it might come at the expense of resource fragmentation, it can allow NW flexibility to configure resource pool and allow better power savings since the UE only needs to monitor it when it is interested in performing discovery procedure. However, in our view, we also have to be realistic and consider both the limited time for this WI as well as the need for potential work needed from RAN1 side to consider PHY layer aspects for the dedicated pool case (e.g. PHY layer parameters, power control, etc). In addition, all these aspects have been discussed during the SI phase and based on the limited time as well as the general understanding that the system can work perfectly well with shared resource pool only, since discovery and non-discovery related transmission uses the same SL channel anyway. Therefore, we propose to not consider dedicated resource pool for discovery in this release.
Proposal 1:	RAN2 shall agree that dedicated resource pool is not supported for SL discovery in this release.

Another open aspect from the last meeting is regarding the newly agreed upon SL SRB for the discovery message, specifically whether the corresponding LCH for discovery has fixed or variable priority. In our view, using a variable priority that can be configurable by the network can be more flexible, e.g. the NW can configure the priority to be higher or lower than non-discovery data to avoid resource starvation and efficient resource utilization. Therefore, we think it is preferrable to support configurable priority for discovery LCH.
Proposal 2:	Configurable logical channel priority is defined for SL-SRB4 for the discovery message.

Aspects pertaining to discovery configuration
One of the FFS aspects from the last meeting regarding the discovery configuration pertains to whether the UE can rely on SIB signaling to obtain the configuration if dedicated signaling does not provide this configuration. In our view, there are two aspects we should consider before addressing this issue. Firstly, it needs to be determined that if the UE is authorized to perform SL discovery. While it is mainly in the purview of the upper layers, we think that if the UE is not authorized, it should not be allowed to perform SL discovery at all, regardless of whether the discovery configuration is available from SIB. Secondly, if the UE is authorized but not provided with discovery configuration via dedicated signaling, we assume that the gNB does not want to allow the UE to perform discovery, since there is no other reason we can see where the gNB would not provide the dedicated configuration to RRC_CONNECTED UE. Therefore, we propose that in-coverage Remote UE in RRC CONNECTED shall not use the configuration provided via SIB signalling if the configuration configured via dedicated signalling is not available. Note that this configuration can also include SL resource pool configuration for discovery and if not provided as part of dedicated configuration to RRC_CONNECTED remote UE, the UE shall not be able to perform SL discovery operation.
Proposal 3:	In-coverage Remote UE in RRC_CONNECTED shall not use the discovery configuration provided via SIB signalling if the configuration via dedicated signalling is not provided.

Furthermore, the details of remote UE behavior and how the necessary configuration for discovery procedure in case of being out of direct network coverage also need to be discussed. At least four different sub-scenarios can be identified for the out of coverage case:
	
	Connection status for OOC remote UE
	Remote UE behavior

	1
	Not connected to any gNB (directly or indirectly)
	Remote UE can rely on pre-configured discovery related configuration for discovery of relay UE

	2
	Connected indirectly to non-relay capable gNB
	Remote UE can rely on pre-configured discovery related configuration for discovery of relay UE, assuming the serving carrier is not shared with SL carrier

	3
	Connected indirectly to gNB via L3-relay
	Not feasible for the gNB to provide configuration for discovery, so can only rely on preconfiguration for discovery

	4
	Connected indirectly to gNB via L2-relay
	FFS whether UE is allowed to perform discovery based on gNB configuration (if provided). Otherwise rely on pre-configuration (as in scenario 3)



At least the following can be gleaned from the table above:
For scenario 3, given that the gNB cannot provide the configuration for discovery, there is no other way for the remote UE to be able to obtain this configuration for discovering/re-selecting a new Relay UE other than to rely on pre-configuration. This is similar to the case in scenarios 1 and 2 as well.
For scenario 4, on the one hand, it seems more flexible to allow the gNB to explicitly provide resource pool and related configuration for discovery to the remote UE and in doing so, more directly control the remote UE behavior in this case. On the other hand, it may be preferrable to have a common behavior with the three scenarios above, i.e. relying on pre-configuration. In our view, both options can be supported, i.e. the gNB can provide the discovery configuration to an (indirectly) connected L2 remote UE, via SIB and/or dedicated signaling. Note that since SIB forwarding is supported as per the SI conclusion, it can leverage to provide this configuration to the connected remote UE. In case it is not provided, same behavior as in scenario 2 can be supported, i.e. the remote UE relies on pre-configuration for SL discovery, assuming the serving carrier is not shared with the SL carrier.

Proposal 4:	For OOC Remote UE connected to L3 UE-to-Network Relay and connected to a gNB indirectly, it can rely on pre-configuration to obtain discovery related configuration.
Proposal 5:	For L2 based relaying, 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 message. In case it is not provided, the remote UE can rely on pre-configuration (assuming the serving carrier is not shared with the SL carrier).

1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the sidelink relay discovery related aspects and makes the following observations and proposals:
[bookmark: _Ref434066290]Proposal 1:	RAN2 shall agree that dedicated resource pool is not supported for SL discovery in this release.
Proposal 2:	Configurable logical channel priority is defined for SL-SRB4 for the discovery message.
Proposal 3:	In-coverage Remote UE in RRC_CONNECTED shall not use the discovery configuration provided via SIB signalling if the configuration via dedicated signalling is not provided.
Proposal 4:	For OOC Remote UE connected to L3 UE-to-Network Relay and connected to a gNB indirectly, it can rely on pre-configuration to obtain discovery related configuration.
Proposal 5:	For L2 based relaying, 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 message. In case it is not provided, the remote UE can rely on pre-configuration (assuming the serving carrier is not shared with the SL carrier).
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