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1.	Discussion
This contribution proposed a solution for Layer-3 multi-hop UE-to-UE Relay support addressing key issue 2 of TR 23.700-03.
2.	Text proposal
It is proposed to agree the following changes vs. TS 23.700-03:
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc157764622][bookmark: _Toc22214907][bookmark: _Toc22286586][bookmark: _Toc23317647][bookmark: _Toc157764635]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
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[3]	3GPP TR 23.700‑33: "Study on system enhancement for Proximity based Services (ProSe) in the 5G System (5GS); Phase 2".
[4]	3GPP TS 23.304: "Proximity based Services (ProSe) in the 5G System (5GS)".
[5]	3GPP TS 22.278: "Service requirements for the Evolved Packet System (EPS); Stage 1".
[6]	3GPP TS 22.261: "Service requirements for next generation new services and markets; Stage 1".
[7]	3GPP TS 22.115: "Service aspects; Charging and billing; Stage 1".
[8]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[x]	IETF RFC 7181: "The Optimized Link State Routing Protocol Version 2".
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6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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[bookmark: _Toc324232213][bookmark: _Toc326248709][bookmark: _Toc22286587][bookmark: _Toc23317648][bookmark: _Toc157764636]6.Z	Solution #Z: Architecture enhancement to support Layer-3 multi-hop UE-to-UE Relays
[bookmark: _Toc326248710][bookmark: _Toc22286588][bookmark: _Toc23317649][bookmark: _Toc157764637]6.Z.1	Description
[bookmark: _Toc509873782][bookmark: _Toc509905232][bookmark: _Toc22286589]The solution is illustrated with the architecture example as shown in Figure 6.Z.1-1.


Figure 6.Z.1-1: Example architecture of Layer-3 multi-hop UE-to-UE Relay
Following operation principles are applied to support the 5G ProSe Layer-3 multi-hop UE-to-UE Relay operations to provide services to a 5G ProSe End UEs:
-  	5G ProSe UE-to-UE Relays and the 5G ProSe End UEs can be in or out of coverage of NG-RAN.  
-	Relay Service Code (RSC), as defined in TS 23.304, is used for the indication of services offered by the 5G ProSe UE-to-UE Relays. 
-	All the 5G ProSe UE-to-UE Relays supporting the same RSC can form a 5G ProSe UE-to-UE Relay cloud to provide connectivity for 5G ProSe End UEs configured to use the same RSC. 
-	One 5G ProSe End UE may establish multiple Layer-2 Links with different 5G ProSe UE-to-UE Relays supporting the same RSC.
-	Only IP based connection are supported over the Layer-3 multi-hop UE-to-UE Relays. 
-	Each of the UE-to-UE Relay acts as a Mobile Ad-hoc Network (MANET) router, and attempts to establish connections with all other UE-to-UE sutiable Relays in proximity. 
-	The exact MANET routing protocols to be supported, e.g. OLSRv2 [x], are associated with the RSCs based on configuration.      
-	For a 5G ProSe End UE that has more than one Layer-2 Link established with the UE-to-UE Relays, it also needs to support the MANET routing protocols to establish the routing table for itself. 
-	The 5G ProSe End UE only needs to discover the UE-to-UE Relay in proximity, if it cannot establish a direct connection with a target End UE. Once connected to the UE-to-UE Relay(s), the 5G ProSe End UE discovery other 5G ProSe End UEs at IP layer, e.g. using DNS queries. 
-	Each of the 5G ProSe End UE will use a configured routable IP address/prefix associated with an RSC when connected to the 5G ProSe UE-to-UE Relay cloud. This IP address/prefix does not change when the End UE changes the UE-to-UE Relay connections.    

[bookmark: _Toc23317650][bookmark: _Toc157764638]6.Z.2	Procedures
6.Z.2.1	Relay Discovery 
Both Model A and Model B discovery can be used to discover a Layer-3 multi-hop UE-to-UE Relay. This discovery does not include information about the End UEs connected via the UE-to-UE Relay. Therefore, the information included in the discovery message only contains the UE-to-UE Relay Discovery set as defined in TS 23.304 [4]. 
For Model A discovery, the Multi-hop UE-to-UE Relay Announcement message is sent by the relay and includes the following:
-	Source Layer-2 ID: the 5G ProSe Layer-3 multi-hop UE-to-UE Relay self-selects a Source Layer-2 ID.
-	Destination Layer-2 ID: the Destination Layer-2 ID for 5G ProSe UE-to-UE Relay Discovery Announcement message is selected based on the configuration (associated with the RSC).
-	User Info ID of 5G ProSe UE-to-UE Relay: provides information about the 5G ProSe Layer-3 multi-hop UE-to-UE Relay.
-	Relay Service Code: information to indicate the connectivity service the 5G ProSe Layer-3 multi-hop UE-to-UE Relay provides to 5G ProSe End UEs.
For Model B discovery, the 5G ProSe UE-to-UE Relay Discovery Solicitation message (Model B) is sent by the source 5G ProSe End UE, and includes the following:
-	Source Layer-2 ID: the discoverer 5G ProSe End UE self-selects a Source Layer-2 ID. 
-	Destination Layer-2 ID: the Destination Layer-2 ID for 5G ProSe UE-to-UE Relay Discovery Solicitation message is selected based on the configuration (associated with the RSC).
-	User Info ID of discoverer 5G ProSe End UE: this may be used for authorization of the End UE.
-	Relay Service Code: information about connectivity service offered by the 5G ProSe Layer-3 UE-to-UE Relay(s).
The 5G ProSe UE-to-UE Relay Discovery Response message (Model B) sent by the 5G ProSe Layer-3 UE-to-UE Relay(s) matching the RSC includes the following:
-	Source Layer-2 ID: the 5G ProSe Layer-3 UE-to-UE Relay self-selects a Source Layer-2 ID.
-	Destination Layer-2 ID: set to the Source Layer-2 ID of the received 5G ProSe UE-to-UE Relay Discovery Solicitation message.
-	User Info ID of discoverer 5G ProSe End UE: the User Info ID from the received Solicitation message, to ensure the Response can be matched at the receiver.
-	User Info ID of 5G ProSe UE-to-UE Relay: provides information about the 5G ProSe UE-to-UE Relay.
-	Relay Service Code: information about connectivity service offered by the 5G ProSe Layer-3 multi-hop UE-to-UE Relay.

6.Z.2.2	Layer-2 Link establishment and management 
5G ProSe End UE establishes one or more Layer-2 link with the 5G ProSe Layer-3 multi-hop UE-to-UE Relay discovered, that meets the AS layer criteria. The link establishment procedure as defined in TS 23.304 [4] clause 6.4.3.1 can be used. 
The Layer-2 link can be of the type of IP (v4 or v6). 
The 5G ProSe End UE provides its configured IP address/prefix to the 5G ProSe Layer-3 multi-hop UE-to-UE Relay, which will propagate further to other 5G ProSe Layer-3 multi-hop UE-to-UE Relay(s) via the MANET routing protocol messages, e.g. the TC message as defined in OLSRv2 [x]. 
The 5G ProSe Layer-3 multi-hop UE-to-UE Relay also runs a DNS protocol, to populate the 5G ProSe End UE's User Info ID to other 5G ProSe Layer-3 multi-hop UE-to-UE Relay, if needed. 
To locate a target 5G ProSe End UE, the source 5G ProSe End UE uses DNS query for the known User Info ID via the Layer-2 Link(s) it has with the 5G ProSe Layer-3 multi-hop UE-to-UE Relay(s). This returns the IP address/prefix of the target 5G ProSe End UE. 
The source 5G ProSe End UE can then initiate IP sessions with the target 5G ProSe End UE via the 5G ProSe Layer-3 multi-hop UE-to-UE Relay. If the source 5G ProSe End UE has multiple connections to 5G ProSe Layer-3 multi-hop UE-to-UE Relays, it uses the IP routing table it established to decide which link to use for the IP session.      

[bookmark: _Toc326248711][bookmark: _Toc22286590][bookmark: _Toc23317651][bookmark: _Toc157764639]6.Y.3	Impacts on services, entities and interfaces
5GC: No impact.
5G ProSe End UE: understand the new discovery message, support IP routing. 
5G ProSe Layer-3 multi-hop UE-to-UE Relay: Support MANET routing protocols, support DNS protocols.   
Editor's Note: the number of hops supported may be affected by the frequency of the relay discovery operations, as it has impacts on the delay in the link establishment and path switching. It is FFS any standards related work is needed.   
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