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Abstract of the contribution: This contribution proposes a general evaluation for key issue#4 and the corresponding interim conclusions. 

1. Background
Based on the declaration in Table 6.0-1, the following solutions are relevant to Key Issue #4: “Support of UE-to-UE Relay”: Sol#8, Sol#9, Sol#10, Sol#11, Sol#31, Sol#32, Sol#33, Sol#36, Sol#49, Sol#50. 
Among these solutions:
- Sol#8 and Sol#9 proposes UE-to-UE relay discovery and selection based on implicit discovery via unicast link establishment procedure as described in clause 6.3.3 of TS 23.287 [5]. The solution is suitable for both L3 and L2 UE-to-UE relays.
- Sol#9 provides the details on supporting UE-to-UE relay operation via relaying at L2 of the Relay UE. A secured "extended" PC5 link is setup between the source UE and the target UE via the UE-to-UE Relay to support end-to-end security for Remote UE.   
- Sol#10 proposes the procedures to support UE-to-UE relay solution reusing the existing IP operation of the UEs and forwarding at L3 of the Relay UE. This solution reuses the existing procedures like standalone discovery procedures to discover the Relay UE, PC5 unicast link setup, IP router function and DNS functionality support on Relay UE. This solution has no RAN impacts.
- Sol#11 discusses the procedures to support UE-to-UE relay discovery using the group member discovery procedures and the standalone discovery procedures. Source UE establishes unicast link with the Relay UE only after selecting the relay UE for communicating with the target UE. It also proposes the Layer-2 frame format to support relaying via UE-to-UE relay at both L3 and L2 as described in Sol#10 and Sol#9 respectively. 
- Sol#31 focuses on the procedures to support end-to-end QoS for both L3 and L2 UE-to-UE relay solutions. 
- Sol#32 proposes to use link-local IPv6 address as Remote UEs IP address for communicating via L3 UE-to-UE relay. The relay UE maintains a mapping between link-local IPv6 addresses to UE IDs (e.g. Application Layer IDs), as well as mapping from an Application User ID to a PC5 unicast link, for supporting relaying at L3.
- Sol#33 provides an approach to support network-assisted UE-to-UE relay discovery and selection for UEs in coverage of 5G network. 5G network can track the location of the UEs and assist the remote UE by providing suitable UE-to-UE relay information.
- Sol#36 focuses on the procedures related to UE-to-UE Relay service authorization and policy/parameter provisioning to Remote UE and Relay UE from PCF. This solution can be used for both L3 and L2 relays.
- Sol#49 proposes the approach to support non-IP traffic relaying via L3 UE-to-UE relay. As the IP headers are not present, the solution proposes to generate and maintain a mapping between the relay L2-ID and the source/destination L2-ID at the relay UE.  
- Sol#50 addresses the aspect of UE-to-UE relay reselection for both L3 and L2 relays. In this solution, the relay (re)selection is coordinated between the source UE and target UE over the established UE-to-UE relay link before switching to the new relay.  
RAN2 WG started discussions on NR SL Relaying SI in RAN2#111e meeting and made limited agreements on L2 UE-to-UE relay solution (as per the RAN2#111e meeting report) as below. For L3 UE-to-UE relay, RAN2 WG agreed that the protocol stack is upto SA2 as noted below. Also, one of the assumptions of the RAN2 NR SL Relaying SI, RP-193253, is that UE-to-network relay and UE-to-UE relay use the same relaying solution.
3)	Proposal 15: RAN2 leaves protocol stacks of L3 UE-to-UE relay to SA2. And RAN2 TR adds a reference to SA2 TR. 

Proposal-3: agree the following description for L2 UE-to-UE relay (also reflected by TP)
  An adaptation layer is supported over PC5 link (between Relay UE and receiving Remote UE) for L2 UE-to-UE relay.
  For L2 UE-to-UE relay, the adaptation layer is put over RLC sublayer for both CP and UP between Relay UE and receiving Remote UE for L2 UE-to-UE relay.
  Sidelink SDAP/PDCP and RRC are terminated between two Remote UEs, while RLC, MAC and PHY are terminated in each PC5 link.
Proposal-7: Working assumption: Agree to put the needed information within the header of adaptation layer (for the receiving remote UE in UE-to-UE) to enable Bearer mapping for L2 UE-to-UE relay and the details can be discussed at WI phase.  FFS on the details to support the N-to-1 mapping between the ingress RLC channels from multiple transmitting remote UEs to egress RLC channels (going to the same receiving Remote UE) at Relay UE. 
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Considering the common and different aspects of the solutions and the progress of the NR SL Relaying SI in RAN2 WG, it is proposed to conclude the following for Key Issue#4:
- L3 UE-to-UE relay solution has no RAN impacts and can be concluded in SA2. Corresponding descriptions in Sol#10 can be considered as the starting point for normative work.
- L3 UE-to-UE relay solution can support relaying of IP and non-IP traffic. Define the Layer 2 frame format for supporting the relaying of IP traffic (IPv4 or IPv6) and non-IP traffic. Corresponding descriptions in Sol# 10, Sol#11, Sol#32, Sol#49 can be considered as the starting point for normative work.
-  For L2 UE-to-UE relay solution, there are several aspects that need conclusions from RAN2 WG. SA2 can wait for L2 UE-to-UE relay study completion in RAN WG before proceeding with normative work or consider only 5GC aspects that do not have RAN impact and which are common for both L3 and L2 UE-to-UE relays for normative work. Corresponding descriptions in Sol#9 can be consolidated for RAN2 WG discussion.
- For UE-to-UE relay discovery, for both L3 and L2 solutions, it is proposed to adopt standalone discovery (Model A, Model B) procedures rather than the implicit discovery (Sol#8,Sol#9) or network assisted discovery (Sol#33). Standalone discovery is used for UE-to-NW relay as well and is of minimal complexity, than the broadcasting and forwarding of direct communication request in case of implicit discovery via unicast link establishment procedure and the network tracking the location of UEs accurately in case of Sol#33. Corresponding descriptions in Sol#10, #11 can be considered as the starting point for normative work.
- For the UE-to-UE relay operation support, both L3 and L2 solutions, Remote UE and Relay UE need authorization and relay service policy/parameters from PCF. Corresponding descriptions in Sol#36 can be considered as the starting point for normative work.
- UE-to-UE relay reselection, for both L3 and L2 relays, can be based on the source UE selection logic as the source UE may not be able to coordinate with the target UE in all cases before switching to another relay UE. The reselection criteria are to be coordinated with RAN2 WG. 
- End-to-end QoS support for Remote UE while operating via a L3 relay UE or L2 relay UE is provided by splitting the QoS between the two PC5 links between the source UE and target UE. QoS splitting configuration can be provided from PCF as part of policy to both Remote UE and Relay UE or the QoS splitting can be managed by the Relay UE based on the end-to-end QoS needs. Corresponding descriptions in Sol#31 can be considered as the starting point for normative work. 
It is proposed to document the above proposals in the TR.
2. Proposal
It is proposed to document the interim conclusions for Key Issue #4. 
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Editor's note:	This clause will provide evaluation of different solutions.
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For Key Issue #4: “Support of UE-to-UE Relay”, the following solutions are relevant: Sol#8, Sol#9, Sol#10, Sol#11, Sol#31, Sol#32, Sol#33, Sol#36, Sol#49, Sol#50. Among these solutions:
- Sol#8 and Sol#9 proposes UE-to-UE relay discovery and selection based on implicit discovery via unicast link establishment procedure as described in clause 6.3.3 of TS 23.287 [5]. The solution is suitable for both L3 and L2 UE-to-UE relays.
- Sol#9 provides the details on supporting UE-to-UE relay operation via relaying at L2 of the Relay UE. A secured "extended" PC5 link is setup between the source UE and the target UE via the UE-to-UE Relay to support end-to-end security for Remote UE.   
- Sol#10 proposes the procedures to support UE-to-UE relay solution reusing the existing IP operation of the UEs and forwarding at L3 of the Relay UE. This solution reuses the existing procedures like standalone discovery procedures to discover the Relay UE, PC5 unicast link setup, IP router function and DNS functionality support on Relay UE. This solution has no RAN impacts.
- Sol#11 discusses the procedures to support UE-to-UE relay discovery using the group member discovery procedures and the standalone discovery procedures. Source UE establishes unicast link with the Relay UE only after selecting the relay UE for communicating with the target UE. It also proposes the Layer-2 frame format to support relaying via UE-to-UE relay at both L3 and L2 as described in Sol#10 and Sol#9 respectively. 
- Sol#31 focuses on the procedures to support end-to-end QoS for both L3 and L2 UE-to-UE relay solutions. 
- Sol#32 proposes to use link-local IPv6 address as Remote UEs IP address for communicating via L3 UE-to-UE relay. The relay UE maintains a mapping between link-local IPv6 addresses to UE IDs (e.g. Application Layer IDs), as well as mapping from an Application User ID to a PC5 unicast link, for supporting relaying at L3.
- Sol#33 provides an approach to support network-assisted UE-to-UE relay discovery and selection for UEs in coverage of 5G network. 5G network can track the location of the UEs and assist the remote UE by providing suitable UE-to-UE relay information.
- Sol#36 focuses on the procedures related to UE-to-UE Relay service authorization and policy/parameter provisioning to Remote UE and Relay UE from PCF. This solution can be used for both L3 and L2 relays.
- Sol#49 proposes the approach to support non-IP traffic relaying via L3 UE-to-UE relay. As the IP headers are not present, the solution proposes to generate and maintain a mapping between the relay L2-ID and the source/destination L2-ID at the relay UE.  
- Sol#50 addresses the aspect of UE-to-UE relay reselection for both L3 and L2 relays. In this solution, the relay (re)selection is coordinated between the source UE and target UE over the established UE-to-UE relay link before switching to the new relay.  
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8.4	Key Issue #4: Support of UE-to-UE Relay

For Key Issue#4 “Support of UE-to-UE Relay”, it is concluded that:
- 	L3 UE-to-UE relay solution has no RAN impacts and can be concluded in SA2 and move to normative phase. L2 UE-to-UE relay solution requires additional study in RAN WG and decision should be made when it is concluded in RAN WG2.   
- 	L3 UE-to-UE relay solution can support relaying of IP and non-IP traffic. 
- 	Aspects that are architecture independent and common for L3 and L2 UE-to-UE Relay can be agreed as the working assumption:
-	For UE-to-UE relay discovery, to adopt standalone discovery (Model A, Model B) procedures (Sol#10, Sol#11) rather than the implicit discovery (Sol#8, Sol#9) or network assisted discovery (Sol#33). 
- 	For the UE-to-UE relay operation support, Remote UE and Relay UE need authorization and relay service policy/parameters from PCF. 
- 	UE-to-UE relay reselection can be based on the source UE selection logic. The reselection criteria are to be coordinated with RAN2 WG. 
- 	End-to-end QoS support for Remote UE is provided by splitting the QoS between the two PC5 links between the source UE and target UE. QoS splitting configuration can be provided from PCF as part of policy to both Remote UE and Relay UE or the QoS splitting can be managed by the Relay UE based on the end-to-end QoS needs. 
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