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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
RAN2 has discussed U2U relay discovery and (re)selection related issue, and also SA2 has sent LS to ask whether authorization is needed to be provided to gNB. This issue depends on whether gNB should be involved in U2U relay. And then this contribution discusses gNB involvement for L2 and L3 based U2U relay.
2. Discussion
2.1 gNB involvement for U2U relay discovery and Relay (re)selection
RAN2 has some progress on U2U relay discovery and the agreements with potential gNB involvement are copied as following.
RAN2#119e:
gNB will not configure a Uu RSRP threshold to be used by U2U Relay or Remote UE to determine whether to transmit U2U discovery signalling.  FFS what conditions would govern transmission of the discovery signalling.
RAN2#119bis-e:
In UE-to-UE relay, the remote/relay UE in RRC_IDLE/RRC_INACTIVE or OOC can acquire discovery configuration as in Rel17 (i.e., cell-specific configuration/preconfiguration).  FFS if any restrictions specific to UE-to-UE relay are introduced for in-coverage UE in RRC_CONNECTED.   
Both shared and dedicated resource pool can be used for U2U discovery transmission and Rel-17 pool selection principle is re-used.
Relay reselection triggers include at least 
1) Upper layer trigger; 
2) PC5-RLF detection at the remote UE; 
3) PC5-RLF indication received from the relay; 
4) PC5 signal strength conditions; 
5) PC5 link release message from relay to remote.  
RAN2#120:
Discovery message transmission at the remote UE is conditioned on at least upper layer indication
OOC UEs obtain discovery configuration from pre-configuration and IDLE/INACTIVE UEs obtain discovery configuration from SIB.
SL-SRB0 is reused for DCR message if discovery is integrated into PC5 unicast link establishment procedure.
UE-to-UE relay selection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) of the direct link falling below a threshold.  FFS which remote UE (or both) can trigger relay selection.  FFS the relationship between selection and discovery.
UE-to-UE relay reselection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between a remote UE and the relay UE falling below a threshold.  FFS which remote UE (or both) can trigger relay reselection.  FFS if/how the second hop between the relay UE and the peer UE is considered.
RAN2#121:
For relay UE selection, the remote UE uses SL-RSRP measurements towards peer remote UE to trigger relay UE selection when there is data transmission on direct link.
For relay UE reselection, the remote UE uses SL-RSRP measurements towards the relay UE to trigger relay UE reselection when there is data transmission on the indirect link.
In both cases, it is left to remote UE implementation whether to use SL-RSRP or SD-RSRP for relay (re)selection trigger evaluation in case of no data transmission.
FFS if there need to be different configured thresholds for SL-RSRP and SD-RSRP.
Each Remote UE can trigger Relay reselection based at least on current hop quality
RAN2#121bis:
For the integrated-discovery case, the relay UE forwards the discovery message for DCR message with integrated Discovery case only if the PC5 RSRP between the relay UE and the source remote UE is above a threshold.
For Model-B discovery, after receiving a discovery message from a relay UE, a target remote UE transmits the discovery response message only if the PC5 RSRP between the target remote UE and the relay UE is above a configured threshold.  FFS if there is separate impact for this agreement from the relay selection functionality.
Both mode-1 and mode-2 resource allocation can be supported on both remote UE and relay UE in U2U relay case.  No impact to legacy resource allocation procedures is expected.
Each remote UE (source or destination) can trigger relay selection based on the direct link quality.  FFS interaction between discovery and selection.
According to the agreement achieved for discovery and Relay (re)selection, discovery related configuration could include 1) resource allocation, 2) Relay (re)selection SL threshold, and 3) discovery transmission SL threshold.
For 1) resource allocation, currently there are two types of discovery: non-relay discovery and U2N relay discovery. 
SL-TxResourceReqDisc-r17 ::=           SEQUENCE {
    sl-DestinationIdentityDisc-r17         SL-DestinationIdentity-r16,
    sl-SourceIdentityRelayUE-r17           SL-SourceIdentity-r17                                                      OPTIONAL,
    sl-CastTypeDisc-r17                    ENUMERATED {broadcast, groupcast, unicast, spare1},
    sl-TxInterestedFreqListDisc-r17        SL-TxInterestedFreqList-r16,
    sl-TypeTxSyncListDisc-r17              SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16,
    sl-DiscoveryType-r17                   ENUMERATED {relay, non-Relay},
    ...
}
Non-relay discovery can be used for PC5 direct communication, and U2U relay is kind of extension of PC5 direct communication, then from gNB and UE point of view, there is no need to distinguish the non-relay discovery and U2U relay discovery, the existing non-relay discovery type is reused to U2U relay discovery when dedicated resource or mode 1 resource are applied. The resource allocation for U2U discovery reuse the method for non-relay discovery method, and no additional discovery type is to be introduced for U2U relay.
For 2), based on current Relay (re)selection agreement, the threshold is the Relay (re)selection should be triggered based on RSRP measurement and a threshold should be configured to the UE. In Rel-17 U2N, the threshold can be configured to the UE using SIB12 or dedicated signalling or preconfiguration. In U2U, since Remote UE’s traffic is not transmitting over gNB, then dedicated message is not necessary to provide the threshold, and the Remote UE can use preconfiguration or existing sl-RSRP-Thresh parameters in SIB12 to obtain the threshold.
For 2), the motivation for the discovery transmission SL threshold is to avoid the unnecessary discovery transmission when the Relay UE is not able to be a candidate Relay UE. So it should be reasonable to set the discovery transmission threshold to the same as Relay (re)selection threshold. And then the existing sl-RSRP-Thresh parameters in SIB12 can be reused for discovery transmission SL threshold.
Proposal 1: Existing gNB involvement defined for non-Relay discovery is reused for U2U relay discovery, including,
- Reuse the non-relay discovery support indication in SIB12
- Reuse existing resource allocation mode, 
1) Reuse existing discovery resource configuration in SIB12 
2) For dedicated resource allocation and mode 1 resource allocation, Remote UE or Relay UE indicate non-Relay discovery in SUI message.
Proposal 2: For U2U Relay (re)selection threshold configuration to in-coverage Remote UE, if existing parameters (i.e., SL-ReselectionConfig-r17) in broadcasted in SIB12, use the configuration SIB12; otherwise, use preconfiguration.
Proposal 3: No dedicated U2U Relay (re)selection threshold is configured to the Remote UE.
Proposal 4: The discovery transmission SL threshold for Relay UE or Remote UE is set same as Relay (re)selection threshold, and if existing parameters (i.e., SL-ReselectionConfig-r17) in broadcasted in SIB12, use the configuration SIB12; otherwise, use preconfiguration.
Based on the above discussion, it can be observed that L3 based U2U relay has no gNB involvement, and authorization information is not needed to be provided to gNB, Currently, there is existing authorization for discovery in TS38.413 as following highlighted.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	5G ProSe Direct Discovery
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for 5G ProSe Direct Discovery

	5G ProSe Direct Communication
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for 5G ProSe Direct Communication


Then existing discovery authorization can be reused for U2U relay discovery, and the existing ProSe Direct Communication is reused for communication on each hop.
Proposal 5: For L3 based U2U relay, authorization information for Relay UE and Remote UE is not needed to be provided to gNB. The existing authorization for discovery and ProSe Direct Communication can be reused for U2U relay discovery and communication on each hop.
2.2 gNB involvement for Layer-2 based U2U relay
In DRB configuration for existing sidelink communication, when the UE is in a gNB coverage, gNB can provide SL DRB configuration(s) for NR sidelink communication as well as mode 1 resource configuration and/or mode 2 resource configuration to UE using RRCReconfiguration or SIB12, and UE should use the SL DRB configurations to setup SL DRBs. When the UE is out of a gNB coverage, UE should use SL DRB preconfiguration to setup SL DRBs.
In U2U relay, since the configuration is separated into E2E and per-hop configuration. If gNB is involved to providing the SL configuration, then Uu control has to be enhanced. Considering the limited time in Rel-18, it is proposed to minimize the impact on gNB. And UE can use preconfiguration for E2E SL DRB configuration(s) and communication
Proposal 6: gNB is not involved in aspects of SL-DRB configuration and QoS split.
Proposal 7: Relay UE or Remote UE use preconfiguration on E2E SL SDAP and PDCP and per-hop RLC Channel to achieve E2E SL DRB communication.
Based on the above discussion, it can be observed that L2 based U2U relay has no gNB involvement, and authorization information is not needed to be provided to gNB. Existing discovery authorization can be reused for U2U relay discovery, and the existing ProSe Direct Communication is reused for communication on each hop.

Proposal 8: For L2 based U2U relay, authorization information for Relay UE and Remote UE is not needed to be provided to gNB. The existing authorization for discovery and ProSe Direct Communication can be reused for U2U relay discovery and communication on each hop.
Proposal 9: Send LS to SA2 and RAN3 that no authorization is needed for both L3 based and L2 based U2U relay UE and Remote UE. 
2.3 gNB capability
Currently, there is already non-relay discovery capability in SIB12, which can be used for U2U relay discovery, and based on the discussion in clause 2.1, 2.2, there is no need to introduce additional gNB capability.
Proposal 5: No additional gNB capability is introduced for U2U relay.
3. Conclusion 
This contribution discusses RAN2 part for UE-to-UE relay discovery and (re-) selection and provides the following proposal.
For common part and L3 U2U relay,
Proposal 1: Existing gNB involvement defined for non-Relay discovery is reused for U2U relay discovery, including,
- Reuse the non-relay discovery support indication in SIB12
- Reuse existing resource allocation mode, 
1) Reuse existing discovery resource configuration in SIB12 
2) For dedicated resource allocation and mode 1 resource allocation, Remote UE or Relay UE indicate non-Relay discovery in SUI message.
Proposal 2: For U2U Relay (re)selection threshold configuration to in-coverage Remote UE, if existing parameters (i.e., SL-ReselectionConfig-r17) in broadcasted in SIB12, use the configuration SIB12; otherwise, use preconfiguration.
Proposal 3: No dedicated U2U Relay (re)selection threshold is configured to the Remote UE.
Proposal 4: The discovery transmission SL threshold for Relay UE or Remote UE is set same as Relay (re)selection threshold, and if existing parameters (i.e., SL-ReselectionConfig-r17) in broadcasted in SIB12, use the configuration SIB12; otherwise, use preconfiguration.
Proposal 5: For L3 based U2U relay, authorization information for Relay UE and Remote UE is not needed to be provided to gNB. The existing authorization for discovery and ProSe Direct Communication can be reused for U2U relay discovery and communication on each hop.
For L2 U2U relay,
Proposal 6: gNB is not involved in aspects of SL-DRB configuration and QoS split.
Proposal 7: Relay UE or Remote UE use preconfiguration on E2E SL SDAP and PDCP and per-hop RLC Channel to achieve E2E SL DRB communication.
Proposal 8: For L2 based U2U relay, authorization information for Relay UE and Remote UE is not needed to be provided to gNB. The existing authorization for discovery and ProSe Direct Communication can be reused for U2U relay discovery and communication on each hop.
Proposal 9: Send LS to SA2 and RAN3 that no authorization is needed for both L3 based and L2 based U2U relay UE and Remote UE. 
Proposal 5: No additional gNB capability is introduced for U2U relay.
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