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Abstract: This paper proposes the overall evaluation for KI#1 Support of UE-to-UE Relay and conclusions based on it.
1. Introduction/Discussion
This KI covers both Layer-2 and Layer-3 UE-to-UE relay cases. This contribution provides the overall evaluation for each solution and provide the conclusion.
The following table summarises the overall of solutions on UE-to-UE Relay in this TR.
	Solution
	Main content

	#1
	It is Sol#8 in TR 23.752, and merged into Sol#10.

	#2
	It is Sol#10 in TR 23.752, and selected for normative work for UE-to-UE Relay.

	#3
	It is Sol#11 in TR 23.752, and merged into Sol#10.

	#4
	It is Sol#31 in TR 23.752, and merged into Sol#11.

	#5
	It is Sol#32 in TR 23.752, and merged into Sol#11.

	#6
	It is Sol#49 in TR 23.752, and merged into Sol#11.

	#7
	It is Sol#50 in TR 23.752, and as an option in R17 interim conclusion.

	#8
	It is Sol#36 in TR 23.752, and selected for normative work for UE-to-UE Relay.

	#9
	Layer-3 UE-to-UE Relay operations with Model A discovery

	#10
	A consolidated of Sol#1 Alt2 (Model B discovery) and Sol#3 (Model A discovery)

	#11
	A consolidated solution of Sol#4, 5, 6

	#12
	Layer-3 UE-to-UE Relay discovery and communication

	#13
	Unicast link establishment procedure for L2 UE-to-UE relay, without the discovery procedure.

	#30
	Only for Layer-2 UE-to-UE Relaying

	#31
	Layer-3 UE-to-UE Relay Authorization for IP address sharing

	#32
	Link Identifier Update procedure

	#33
	Only for Layer-2 UE-to-UE Relaying

	#34
	Support of both L2 and L3 UE-to-UE relay



The solutions can be summarized and evaluated as in the proposed change.
In addition to the evaluation, a conclusion is proposed to select sol#34, which builds upon the conclusions from the Rel-17 study and include updates for handling both Layer-2 and Layer-3 U2U Relay.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-33.
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For Key Issue #1: "Support of UE-to-UE Relay", based on Table 6.0-1, the solutions can be summarized and evaluated as the following,
-	Sol#1 and Sol#3 are merged into Sol#10, and are evaluated in Sol#10.
-	Sol#4, Sol#5 and Sol#6 are merged into Sol#11, and are evaluated in Sol#11.
-	Sol#2 proposes a Layer-3 UE-to-UE relay solution based on IP routing. In the solution, a UE-to-UE relay is responsible for allocating IP addresses to the UEs connected to it. The solution proposes Model A based relay discovery and the UEs need to setup PC5 links to all relays in proximity in order to discovery other UEs that can used via the relay or for itself to be discovered, both using DNS queries. The UEs need to keep the PC5 link with the Relay UE in order to discover other UEs or be discovered. 
-	Sol#7, was an option in Rel-17 interim conclusions. It proposes a Relay reselection mechanism by negotiation between a Source UE and a Target UE via the existing Relay connection. The Source UE/Target UE sends the candidate Relay UEs to Target UE/Source UE over the extended unicast link. The Target UE/Source UE selects a new Relay UE from the candidate Relay UEs. A new extended unicast link is established between the peer UEs via the new Relay UE. The radio criteria for Relay reselection is determined by RAN2. The other solutions for initial relay selection such as Sol#10 and Sol#34 could also be used for UE-to-UE Relay reselection. The solution causes Relay UEs in proximity to broadcast relay discovery messages. Under some cases these broadcast messages can be avoided, by the Source UE and Target UEs negotiating the relay reselection using the existing relay connection. Sol#7 and initial relay selection solution can be used for UE-to-UE Relay reselection under different conditions. If Source UE or Target UE has the knowledge on some new Relay UEs can provide better signal quality than the old Relay UE, then Sol#7 can be used. Otherwise, initial relay selection solution can be used.
-	Sol#8 proposes PCF based service authorization and provisioning for UE-to-UE Relay Service nd will be evaluated and concluded under KI#6.
-	Sol#9 proposes the Layer-3 UE-to-UE Relay operations with Model A discovery. The UE-to-UE Relay acts as an IP router and DNS server for IP traffic. UE-to-UE Relay performs traffic relaying based on a mapping between the per-hop links for non-IP traffic. The solution does not cover Layer-2 UE-to-UE Relay operations.
-	Sol#10 proposes a consolidated solution for UE-to-UE Relay discovery and selection based on Model A and Model B discovery, based on Alt2 of Sol#1 (Model B discovery) and Sol#3 (Model A discovery). This solution doesn't assume the discovery procedure is followed by communication procedure, thus the UE-to-UE Relay doesn't store information for the communication setup in future. The Source UE selects the UE-to-UE Relay and gets the Layer-2 ID of the Target UE.
-	Sol#11 proposes a consolidated Solution for Layer-3 UE-to-UE Relay communication setup after Model A and Model B discovery, based on Sol#4, Sol#5 and Sol#6. This solution is applicable for both Layer-3 IP and Layer-3 non-IP traffic. For non-IP traffic, the UE-to-UE Relay stores the 1:1 mapping between the link with Source UE and the link with Target UE. For IP traffic, the UE-to-UE Relay acts as an IP router but not a DNS server. The link between a Source UE and a UE-to-UE Relay can be shared by multiple Target UEs and vice versa.
-	Sol#12 proposes a solution for Layer-3 UE-to-UE Relay discovery and communication. Different from Sol#10 and Sol#11, the UE-to-UE Relay needs to buffer some parameters during the discovery procedure for subsequent UE-to-UE Relay communication and discard them if no communication is setup. 
-	Sol #13 proposes the unicast link establishment procedure for L2 UE-to-UE relay, where UE-to-UE relay discovery and selection for Model B can be integrated into the unicast link establishment procedure. If UE-to-UE Relay discovery is a mandatory feature in Rel-18 ProSe, then there is no need to define two independent procedures for L2 UE-to-UE relay.
-	Sol #30 proposes a procedure for Layer-2 UE-to-UE Relay discovery and connection establishment. For the discovery procedure, a Target UE performs the UE-to-UE Relay selection. An E2E PC5 link is establishment by following the per-hop PC5 link establishment or modification procedure. Per-hop PC5 link sharing is supported and RAN coordination on this is needed. How to transfer E2E PC5-S messages and E2E data by the UE-to-UE Relay and E2E QoS handling and splitting the QoS is for RAN2 to determine. 
-	Sol #31 proposes the Layer-3 UE-to-UE Relay Authorization for IP address sharing. The procedure enables a Source UE to indicate to the UE-to-UE Relay if its IP address/prefix may be shared with Target UEs without seeking its authorization or if its authorization is required. The details on the requirement and procedure need to be coordinated with SA WG3.
-	Sol #32 proposes the link identifier update procedure when using Layer-2 and Layer-3 UE-to-UE Relay. Since this solution is related to the identity privacy in SA3 and the identity information used in adaptation layer by RAN2, it proposes to be left for normative phase after the basic link establishment procedure for UE-to-UE relay is concluded and the RAN details are known.
-	Sol #33 proposes the Layer-2 UE-to-UE Relay operation, including discovery and E2E connection establishment. For E2E PC5 link establishment, it is not clear that how the Destination Layer-2 ID is set when sending the E2E PC5-S message.
-	Sol #34 proposes the UE-to-UE Relay operation for both Layer-2 and Layer-3, including UE-to-UE Relay discovery, UE-to-UE Route discovery and selection, ProSe 5G UE-to-UE Relay connection setup procedures.
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For Key Issue #1 (Support of UE-to-UE Relay), the followings are taken as conclusion:
-	For Relay discovery and selection, Sol#34 is taken as the baseline for normative work.
NOTE 1:	It is left to RAN WG2 to decide how QoS is handled over the PC5 links and how the E2E PC5-S messages and data is forwarded by the Layer-2 UE-to-UE Relay.
-	For Relay reselection, the negotiated UE-to-UE Relay reselection in Sol#7 and the Relay selection in Sol#34 can be used under different conditions. Both Sol#7 and Sol#34 can be taken as baseline.
NOTE 2:	RAN WG2 will determine the radio criteria on Relay reselection.
NOTE 3:	RAN WG2 and SA WG3 will determine the details of how to support end-to-end security between the Source UE and Target UE.
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