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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]The common L2/L3 parts of relay discovery and (re)selection for UE-to-UE relay was discussed at last RAN2 meeting with the following agreements reached:

Agreement:
RAN2 confirm that the Scenario, Assumption and Requirement in section 5.1 of TR 38.836 apply for UE-to-UE relay support, with below clarifications:
-	For cast type on UE-to-UE communication, only unicast is considered
-	FFS if coverage and RRC state aspects need to be revisited in light of the existing U2N support.
-	RAN2 will follow SA2 decision on the discovery model including cast type.
-	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.

This paper discusses the related issues for U2U relay discovery and (re)selection following the agreements made by RAN2 and the latest progress made by SA2. 
Discussion
SA2 conclusion on U2U study
According to the discussion at SA2, the following was reached for UE-to-UE Relay (refer to draft TR 23.700-33):  
The following conclusions are common for both Layer-3 UE-to-UE Relay and Layer-2 UE-to-UE Relay:
-	For UE-to-UE Relay discovery, both Model A and Model B discovery are supported.
-	For UE-to-UE Relay selection, the Source UE performs the UE-to-UE Relay selection for both Model A and Model B discovery.
-	For UE-to-UE Relay reselection, the negotiated UE-to-UE Relay reselection between Source UE and Target UE and the UE-to-UE Relay selection procedure can be used under different conditions.
-	IP, Ethernet and Unstructured traffic types are supported.
The following conclusions are specific for Layer-3 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, and UE-to-UE Relay initiates the PC5 link setup with the target UE.
- 	For QoS control of Layer-3 UE-to-UE Relay, the UE-to-UE Relay receives E2E QoS from Source UE and determines the per-hop QoS parameters to satisfy the E2E QoS.
The following conclusions are specific for Layer-2 UE-to-UE Relay:
-	Per-hop links (i.e. PC5 link between Source UE and UE-to-UE Relay, as well as between UE-to-UE Relay and Target UE) needs to be established before E2E PC5 link establishment is performed.

The conclusion of SA2 for U2U may impact RAN2 design on both U2U Relay Discovery and U2U Relay (re)selection, as discussed in the following sections. 

Resource pool for U2U Relay Discovery
During Rel-17, it was concluded that the resource pool to transmit discovery message for UE-to-Network relay can be both shared and dedicated resource pool. The shared resource pool is the baseline for relay discovery message transmission and reception. The dedicated resource pool can be configured on top of the shared resource pool configuration, according to network implementation. 
For Rel-18 UE-to-UE relay, the same principle of discovery resource pool configuration as for UE-to-Network relay may be applied, since we did not see a reason to have a different design. Both shared resource pool and dedicated discovery resource pool can be supported.

Proposal-1: Both shared resource pool and dedicated discovery resource pool can be supported for Rel-18 UE-to-UE relay (i.e., reuse same principle of discovery resource pool configuration as for UE-to-Network relay). 
The SL-SRB4 was specified for transmitting discovery message for Rel-17 U2N relay operation. No ciphering and integrity protection is supported for SL-SRB4 at PDCP layer. For Rel-18 UE-to-UE relay, we did not see a reason to have a different design for such discovery message transmission. We suggest to take the same principle for UE-to-UE relay for the radio bearer configuration. The parameters for SL-SRB4 can also be fixed at the spec.     
Proposal 2.	SL-SRB4 is used for transmitting UE-to-UE discovery message (i.e., reuse same principle of RB configuration as for UE-to-Network relay).

Relay (re)selection for U2U
Reading the conclusion made by SA2, the source UE performs the UE-to-UE Relay selection for both Model A and Model B discovery. RAN2 may need to discuss the AS criteria for such Relay selection. For example, if the source UE detect that there are multiple relay UEs sending the discovery message (in Mode A discovery), the source UE may prioritize the relay UE based on the SD-RSRP measured on the corresponding PC5 interface. In addition, the source UE may consider additional factors such as relay UE load for that relay selection. 
The AS criteria for Relay (re)selection may interact with the AS criteria for Relay discovery. When we have a minimum threshold for PC5-RSRP between relay UE and a destination remote UE as a requirement for the relay UE to advertise/respond to the discovery for this destination remote UE, the source remote UE that wants to perform (re)selection, seeing the discovery signalling from the relay UE implies that this relay UE has a good connection with remote UE. So that one criterion might be to consider to obviate the need for sharing PC5 RSRP information to support relay (re)selection, in the same way we do not consider the Uu RSRP for U2N relay (re)selection for Rel-17. 
However, this criterion would mean that the source remote UE can only depend on the SD-RSRP from the relay UE for (re)selection, and it may select a relay UE that has a marginal link (just above the threshold) with the destination remote UE when actually better candidate relay UE with a better link is available. For the same reason, the source remote UE may pick a heavily loaded relay UE. For Rel-17, in RAN2 we did not prevent this suboptimal behaviours, we suggest to rediscuss the similar issues for UE-to-UE scenario for Rel-18. 

Proposal-3a: At least the PC5 quality between source remote UE and the relay UE is considered as an AS criterion for UE-to-UE Relay (re)selection. FFS if other criteria (e.g., relay UE load, PC5 link quality between the relay UE and destination remote UE) are considered.
Proposal-3b: PC5 link quality for purpose of UE-to-UE Relay (re)selection is based on SD-RSRP above a threshold (as for U2N)

Reading the conclusion made by SA2, for UE-to-UE Relay reselection, the UE-to-UE Relay reselection may be negotiated between source UE and target UE. Our understanding for such negotiation is that the source UE may provide his selected relay UE(s) to target UE and ask if target UE can accept such offer. It is unclear if this negotiation is performed based on PC5-S signalling or PC5-RRC signalling. In addition, the AS criteria for such negotiation for UE-to-UE Relay reselection should be clarified. 

Proposal-4: Discuss the AS criteria and PC5 signalling used for the negotiation based UE-to-UE Relay reselection between the source UE and target UE.

Trigger(s) for Relay (re)selection for U2U
For Rel-17 U2N relay, the U2N Remote UE triggers U2N Relay selection in following cases:
- Direct Uu signal strength of current serving cell of the U2N Remote UE is below a configured signal strength threshold;
- Indicated by upper layer of the U2N Remote UE.
For Rel-17 U2N relay, the U2N Remote UE may trigger U2N Relay reselection in following cases:
- PC5 signal strength of current U2N Relay UE is below a (pre)configured signal strength threshold;
- Cell reselection, handover, Uu RLF, or Uu RRC connection establishment/resume failure has been indicated by U2N Relay UE via PC5-RRC signalling;
- When U2N Remote UE receives a PC5-S link release message from U2N Relay UE;
- When U2N Remote UE detects PC5 RLF;
- Indicated by upper layer.
For Rel-18 U2U relay, as we cannot assume the Uu connections for Remote UE, then relay selection should be based on the indication from upper layer of the U2U source Remote UE. 

Proposal-5a: Define “the indication from upper layer of the U2U source Remote UE” as the trigger for U2U relay selection.

From relay reselection perspective, we may skip the second trigger and reuse the following triggers for relay reselection as defined for U2N relay case: 
- PC5 signal strength of current U2U Relay UE is below a (pre)configured signal strength threshold;
- When source Remote UE receives a PC5-S link release message from Relay UE;
- When source Remote UE detects PC5 RLF;
- Indicated by upper layer.

Proposal-5b: As a baseline, define the following triggers for U2U relay reselection.
- PC5 signal strength of current U2U Relay UE is below a (pre)configured signal strength threshold;
- When source Remote UE receives a PC5-S link release message from Relay UE;
- When source Remote UE detects PC5 RLF;
- Indicated by upper layer.

For Rel-17 U2N relay operation, the Remote UE is not supposed to always find the best candidate relay UE for the relaying service in terms of radio signal strengthen comparison, as long as the current relay UE is strong enough to provide the relaying service. 
However, for UE-to-UE relay, we need to review if this is the right design, since the source UE and target UE may both subject to mobility and then there may be a better candidate UE offering the relaying service for both UEs during the movement. Finding the better Relay UE to serve that pair of UEs may reduce the power consumption and improve the system performance. 

Proposal-5c: Discuss additional trigger(s) for U2U relay reselection (e.g., the motivation to always connect to the best relay UE).

Conclusion and Proposal
We have the following proposals:
Proposal-1: Both shared resource pool and dedicated discovery resource pool can be supported for Rel-18 UE-to-UE relay (i.e., reuse same principle of discovery resource pool configuration as for UE-to-Network relay).
Proposal 2.	SL-SRB4 is used for transmitting UE-to-UE discovery message (i.e., reuse same principle of RB configuration as for UE-to-Network relay).
Proposal-3a: At least the PC5 quality between source remote UE and the relay UE is considered as an AS criterion for UE-to-UE Relay (re)selection. FFS if other criteria (e.g., relay UE load, PC5 link quality between the relay UE and destination remote UE) are consdiered.
Proposal-3b: PC5 link quality for purpose of UE-to-UE Relay (re)selection is based on SD-RSRP above a threshold (as for U2N)
Proposal-4: Discuss the AS criteria and PC5 signalling used for the negotiation based UE-to-UE Relay reselection between the source UE and target UE.
Proposal-5a: Define “the indication from upper layer of the U2U source Remote UE” as the trigger for U2U relay selection.
Proposal-5b: As a baseline, define the following triggers for U2U relay reselection.
- PC5 signal strength of current U2U Relay UE is below a (pre)configured signal strength threshold;
- When source Remote UE receives a PC5-S link release message from Relay UE;
- When source Remote UE detects PC5 RLF;
- Indicated by upper layer.
Proposal-5c: Discuss additional trigger(s) for U2U relay reselection (e.g., the motivation to always connect to the best relay UE).
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