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[bookmark: _Ref35586532]Introduction
In the RAN2#120 meeting, the U2U relay was discussed and reached the below agreements:
Agreements:
Proposal 2: RAN2 to agree that in U2U relay, OOC UEs obtain discovery configuration from pre-configuration and IDLE/INACTIVE UEs obtain discovery configuration from SIB.
Proposal 6 (modified): RAN2 to confirm that 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.
Proposal 15: RAN2 does not agree T400 as a new relay reselection trigger because it is already considered when determining PC5 RLF to trigger relay reselection.
Proposal 16 (modified): When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay reselection (or not).  FFS if there would be any constraints on the remote UE implementation behaviour to keep or release the PC5 link with the relay UE.
In the current contribution, the below two aspects are further discussed:
· Leftover issues of U2U relay discovery and (re)selection;
· General control plane aspects for U2U relay.
Discussion
Leftover issues of U2U relay discovery and (re)selection
In this section, we focus on the key leftover issues of U2U relay discovery and (re)selection.
2.1.1 Conditions for U2U relay discovery message transmission
In RAN2#120 meeting, whether to introduce AS condition for U2U relay discovery message transmission was summarized but not discussed due to time limitation. In this section, this issue will be analyzed based on the scenario:
· Scenario#1: UE with no PC5 connection initiates the sidelink U2U relay discovery;
· Scenario#2: UE which already has the direct PC5 connection with its peer UE initiates the sidelink U2U relay discovery;
· Scenario#3: UE which already has the relay connection with its peer UE initiates the sidelink U2U relay discovery for relay reselection.
From the perspective of Remote UE:
For Scenario#1, sidelink relay discovery triggered by upper layer is enough, no additional AS condition is needed.
For Scenario#2, in Rel-17 U2N relay, as captured in TS 38.300, the remote UE evaluate Uu quality to decide whether it can transmit the relay discovery message. This can avoid unnecessary transmission of discovery message.
	[bookmark: _Toc115390193]16.12.3	Relay Discovery
……
The network may broadcast or configure via dedicated RRC signalling a Uu RSRP threshold, which is used by the U2N Remote UE to determine if it can transmit Relay discovery messages to U2N Relay UE(s).


For U2U relay, similar mechanism as U2N relay can be reused in order to avoid unnecessary relay discovery message transmission at remote UE. If the U2U remote UE does not support dual PC5 connectivity (e.g., both direct PC5 link and indirect PC5 link via U2U relay UE), remote UE can transmit discovery message only when the SL-RSRP/SD-RSRP of the current direct PC5 link between a pair of directly connected remote UEs is below a threshold.
[bookmark: _Ref127264583]Proposal 1: Remote UE can trigger U2U Relay discovery message transmission when SL-RSRP/SD-RSRP of the current direct PC5 link between a pair of directly connected Remote UEs is below a threshold.
For Scenario#3, the remote UE already had one U2U relay connection, and due to some reason (e.g., the current relay link became worse), the remote UE should reselect another relay UE. Regarding to this scenario, in the last RAN2 meeting, the below agreement was agreed:
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.

The above agreement is related to the triggers of relay reselection. Before relay reselection, relay discovery should be first triggered in order to detect the candidate relay UEs. Hence, it is obvious that new AS condition should be introduce to trigger the sidelink relay discovery message transmission, and the PC5 RSRP threshold for triggering the sidelink relay discovery should be higher than the PC5 threshold for triggering the relay reselection..
[bookmark: _Ref127535139][bookmark: _Ref127264595]Proposal 2: UE-to-UE relay discovery can be triggered based when the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between a remote UE and the current serving relay UE is below a threshold.
[bookmark: _Ref127535143]Proposal 3: The threshold used for triggering the U2U relay discovery message transmission should be different from the threshold used for triggering the U2U relay reselection.
From the perspective of Relay UE:
For Scenario#1, there is no need to consider additional condition for U2U relay discovery message transmission in AS layer for relay UE. That is to say, the upper layer trigger is enough.
For Scenario#2, in order to ensure the U2U relay can provide reliable link for remote UEs, the PC5 link quality should be considered. There are two options can be considered for the PC5 link quality as below:
· Option 1: Only when the SD-RSRP between remote UE and relay UE is above the RSRP threshold, the relay UE can forward the U2U relay discovery message to the target remote UE or response to the source remote UE.
· Option 2: Include the SD-RSRP of first hop in the discovery message forwarded by the U2U relay UE.
Option 2 will impact the upper layer discovery message design. Hence, Option 1 is slightly preferred.
[bookmark: _Ref127264600]Proposal 4: Only when the RSRP of the PC5 link between the source remote UE and the candidate relay UE is above an threshold, the relay UE can forward the U2U relay discovery message to the target remote UE or send response to the source remote UE.
For Scenario#3, the situation is the same to scene#2, no further discussion is needed.
2.1.2 Which UE can trigger relay selection
In the last meeting, two issues are left for U2U relay selection: one is which remote UE (or both) can trigger relay selection, and another is the relationship between relay selection and discovery.
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.
Regarding to which remote UE can trigger relay selection, according to the latest SA2’s conclusion in TR[2], it recorded as below:
For UE-to-UE Relay selection, the Source UE performs the UE-to-UE Relay selection for both Model A and Model B discovery.
The Target UE performs the UE-to-UE Relay selection if the UE-to-UE relay discovery is integrated into PC5 unicast link establishment procedure.

Considering the above is SA2’s conclusion, RAN had better follow the above conclusion.
[bookmark: _Ref127264603]Proposal 5: If separate discovery and communication procedure are used, at least the source remote UE can trigger the relay selection.
[bookmark: _Ref127535152]Proposal 6: If relay discovery is integrated into PC5 unicast link establishment procedure, at least the target remote UE can trigger the relay selection. 
2.1.3 Resource allocation for U2U relay discovery
With the introduction of U2U relay discovery, one key issue needs to be discussed is how to perform resource allocation for U2U relay discovery message. In our understanding, the resource allocation for U2U relay discovery message can reuse the legacy procedure which depends on the relay/remote UE RRC states.
[bookmark: _Ref127264610]Proposal 7: The resource allocation mechanism for U2U relay discovery scenario should follow the Rel-16 principle.
[bookmark: _GoBack]2.1.4 Whether SL-RSRP or SD-RSRP can be used as criteria for Relay reselection
In RAN2#119bis-e meeting, RAN2 reached the following agreement:
Proposal 5.1:		SL-RSRP and SD-RSRP can be used for relay selection/reselection criteria.  FFS when each of the two quantities are used and whether to re-use the criteria in Rel17.
For U2N relay, the remote UE uses SL-RSRP measurements for relay reselection trigger evaluation when there is data transmission from U2N relay UE to U2N remote UE, and it is left to UE implementation whether to use SL-RSRP or SD-RSRP for relay reselection trigger evaluation in case of no data transmission from U2N relay UE to U2N remote UE. If multiple suitable NR sidelink U2N relay UEs are available, it is up to remote UE implementation to choose one NR sidelink U2N relay UE.
For U2U relay reselection, same principle should be considered. In addition, the remote UE can use SL-RSRP as criteria for relay (re-)selection when there is data transmission from the relay UE to the remote UE. Different to U2N relay, there are two PC5 connections in U2U relay. The related criteria can consider one or both of the PC5 connections. Further, if there is more than one candidate U2U relay UEs are detected, which one is chosen can be left to remote UE implementation.
[bookmark: _Ref127264615]Proposal 8: Remote UE use SL-RSRP as reselection criteria if there is data transmission from relay UE to remote UE. In case of no data transmission from relay UE, it is left to remote UE implementation whether to use SL-RSRP or SD-RSRP.
[bookmark: _Ref127264618]Proposal 9: If multiple suitable candidates U2U relay UEs which meet both the AS-layer and higher layer criteria are available, it is up to remote UE implementation to choose which U2U relay UE.
General control plane aspects for U2U relay
2.2.1 Configuration procedure
In the latest SA2’s TR, it recorded the below information for how to establish the connection between the source UE and the target UE via UE-to-UE Relay:
-	For UE-to-UE Relay Per-hop links setup (i.e. PC5 link establishment between Source UE and UE-to-UE Relay, as well as between UE-to-UE Relay and Target UE), Source UE initiates the PC5 link setup with UE-to-UE Relay (first hop), and UE-to-UE Relay initiates the PC5 link setup with the target UE (second hop). Sol#11 is used as basis for normative work.

For U2N relay case, there is end to end RRC connection between remote UE and network. For U2U relay case, before discussing the relay connection setup procedure, it should first discuss whether end-to-end RRC connection procedure is needed. 
[bookmark: _Ref127264624][bookmark: _Ref127535164]Proposal 10: RAN2 to discuss that whether a new explicit end-to-end RRC connection procedure between the source remote UE and the target remote UE is needed or not.
2.2.2 QoS
For QoS part, two questions will be discussed:
· Issue 1: which QoS parameter(s) should be split between the two hops?
[bookmark: _Ref127264633][bookmark: _Ref76732434]Refer to Rel-17 U2N relay, the end-to-end PDB parameter was splitted between the two hops. It is nature to follow this procedure for Rel-18 U2U relay.
[bookmark: _Ref127535167]Proposal 11: It is up to remote UE implementation to perform PDB split between two PC5s.
· Which UE is in charge of handing the QoS parameter split between the two hops? 
In TR 38.836, RAN2 reached the agreement that for L2 U2U relay, the QoS handling is subject to upper layer. 
5.5.2	QoS
QoS handling for L2 UE-to-UE Relay is subject to upper layer, e.g. solution#31 in TR 23.752 studied by SA2.

For U2U relay, considering the connection is initiated by the source remote UE, it is nature that the source remote UE is in charge of handling end-to-end QoS to hop-by-hop QoS for U2U relay.
[bookmark: _Ref127535171]Proposal 12：The source remote UE is in charge of handling end-to-end QoS to hop-by-hop QoS for U2U relay.
2.2.3 Adaptation layer
The Rel-17 U2N relay’s SRAP function includes bearer mapping and remote UE identification. In the TR 38.836[2], it also records that for U2U relay, the SRAP function includes bearer mapping and remote UE identification. For U2N relay, the mapping information is configured by the gNB for relay UE and remote UE, the remote UE identification is included in the adaptation layer header for further identification. The difference between the U2N relay uplink and U2N relay downlink is the certainty of the destination. For U2N relay uplink, the destination is relay UE’s serving gNB without doubt, there is unnecessary to use the destination information in relay UE. But for U2N relay downlink, relay UE needs the destination information (remote UE identification) to achieve the correct mapping. When it comes to U2U relay, end-to-end RB ID and UE ID is also needed in the adaptation layer header. Furthermore, the destination L2 ID of Rx UE and the source L2 ID of Tx UE are all needed.
[bookmark: _Ref127264644]Proposal 13: For U2U relay, PC5 adaptation layer header should include: source UE L2 ID, target UE L2 ID and BEARER ID. 
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Remote UE can trigger U2U Relay discovery message transmission when SL-RSRP/SD-RSRP of the current direct PC5 link between a pair of directly connected Remote UEs is below a threshold.
Proposal 2: UE-to-UE relay discovery can be triggered based when the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between a remote UE and the current serving relay UE is below a threshold.
Proposal 3: The threshold used for triggering the U2U relay discovery message transmission should be different from the threshold used for triggering the U2U relay reselection.
Proposal 4: Only when the RSRP of the PC5 link between the source remote UE and the candidate relay UE is above an threshold, the relay UE can forward the U2U relay discovery message to the target remote UE or send response to the source remote UE.
Proposal 5: If separate discovery and communication procedure are used, at least the source remote UE can trigger the relay selection.
Proposal 6: If relay discovery is integrated into PC5 unicast link establishment procedure, at least the target remote UE can trigger the relay selection.
Proposal 7: The resource allocation mechanism for U2U relay discovery scenario should follow the Rel-16 principle.
Proposal 8: Remote UE use SL-RSRP as reselection criteria if there is data transmission from relay UE to remote UE. In case of no data transmission from relay UE, it is left to remote UE implementation whether to use SL-RSRP or SD-RSRP.
Proposal 9: If multiple suitable candidates U2U relay UEs which meet both the AS-layer and higher layer criteria are available, it is up to remote UE implementation to choose which U2U relay UE.
Proposal 10: RAN2 to discuss that whether a new explicit end-to-end RRC connection procedure between the source remote UE and the target remote UE is needed or not.
Proposal 11: It is up to remote UE implementation to perform PDB split between two PC5s.
Proposal 12：The source remote UE is in charge of handling end-to-end QoS to hop-by-hop QoS for U2U relay.
Proposal 13: For U2U relay, PC5 adaptation layer header should include: source UE L2 ID, target UE L2 ID and BEARER ID.
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