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Abstract of the contribution: This paper is to propose a new solution for 5G ProSe communication via Layer-3 UE-to-Network Relay for multi-hop support. 
[bookmark: _Hlk513714389]1. Proposal
It is proposed to agree the following changes into TR 23.700-03.

1st Change
[bookmark: _Toc22214907][bookmark: _Toc22286586][bookmark: _Toc23317647][bookmark: _Toc94300259]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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2nd Change
[bookmark: _Toc324232213][bookmark: _Toc326248709][bookmark: _Toc22286587][bookmark: _Toc23317648][bookmark: _Toc94300260]6.X	Solution #X: <Solution Title>5G ProSe communication via Layer-3 UE-to-Network Relay for multi-hop support
[bookmark: _Toc326248710][bookmark: _Toc22286588][bookmark: _Toc23317649][bookmark: _Toc94300261]6.X.1	Description
Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). (Sub-) clause(s) may be added to capture details. 
[bookmark: _Toc509873782][bookmark: _Toc509905232][bookmark: _Toc22286589]The solution applies to Key Issue #1 "Support of multi-hop UE-to-Network Relays".
The 5G ProSe communication via Layer-3 UE-to-Network Relay with single-hop as specified in TS 23.304 [x] is used as basis and the following enhancements are made to support multi-hop Layer-3 UE-to-Network Relay communication:
-	Layer-3 Intermediate Relays between Layer-3 Remote UE and Layer-3 UE-to-Network Relay are introduced to support multi-hop Layer-3 UE-to-Network Relay communication.
-	Layer-3 Remote UE initiates the Layer-2 link establishment with Layer-3 UE-to-Network Relay hop by hop via Layer-3 Intermediate Relays.
-	An ordered list of Intermediate Relays is used by Intermediate Relay to find others Intermediate Relays to establish Layer-2 link with.
[bookmark: _Toc23317650][bookmark: _Toc94300262]6.X.2	Procedures
Editor's note:	This clause describes services and related procedures for the solution.
[bookmark: _Toc326248711][bookmark: _Toc22286590]Depicted in Figure 6.X.2-1 is the procedure for multi-hop Layer-3 UE-to-Network Relay communication.


Figure 6.X.2-1: Procedure for multi-hop Layer-3 UE-to-Network Relay communication
1.	The Layer-3 UE-to-Network Relay may establish a PDU Session for relaying.
2.	The Layer-3 Remote UE performs discovery of a Layer-3 UE-to-Network Relay and Layer-3 Intermediate Relays as described in solutions for KI#1. As part of the discovery procedure the Layer-3 Remote UE learns about the connectivity service the Layer-3 UE-to-Network Relay provides. The Layer-3 Remote UE obtains the User Info ID of Layer-3 UE-to-Network Relay and an ordered list of User Info IDs of Intermediate Relays during the discovery procedure.
3.	The Layer-3 Remote UE selects a Layer-3 UE-to-Network Relay and Layer-3 Intermediate Relays, and initiates the Layer-2 link establishment with Layer-3 UE-to-Network Relay hop by hop via Layer-3 Intermediate Relays. The Layer-3 Remote UE sends a Direct Communication Request message to initiate the unicast Layer-2 link establishment procedure with the Layer-3 Intermediate Relay-1 (i.e. the first Layer-3 Intermediate Relay in the ordered list of User Info IDs of Intermediate Relays). The Direct Communication Request message contains User Info ID of Layer-3 Remote UE, User Info ID of Layer-3 UE-to-Network Relay, User Info ID of Layer-3 Intermediate Relay-1, an ordered list of User Info IDs of Layer-3 Intermediate Relays, and Relay Service Code (RSC).
4.	If the User Info ID of Layer-3 Intermediate Relay-1 in the Direct Communication Request message matches the Intermediate Relay-1's User Info ID and the RSC in the Direct Communication Request matches one RSC that the Relay is (pre)configured with, the Layer-3 Intermediate Relay responds by establishing the security with the Layer-3 Remote UE.
5.	After the Security Establishment procedure in step 4 is completed, the Layer-3 Intermediate Relay-1 sends a Direct Communication Request message to initiate the unicast Layer-2 link establishment procedure with the next Layer-3 Intermediate Relay in the ordered list of User Info IDs of Layer-3 Intermediate Relays (if Layer-3 Intermediate Relay-1 is the not last Layer-3 Intermediate Relay in the ordered list of User Info IDs of Layer-3 Intermediate Relays) or with the Layer-3 UE-to-Network Relay (if Layer-3 Intermediate Relay-1 is the last Layer-3 Intermediate Relay in the ordered list of User Info IDs of Layer-3 Intermediate Relays). The Direct Communication Request message contains User Info ID of Layer-3 Remote UE, User Info ID of Layer-3 UE-to-Network Relay, User Info ID of Layer-3 Intermediate Relay-n, an ordered list of User Info IDs of Layer-3 Intermediate Relays, and Relay Service Code (RSC).
6.	The Layer-3 UE-to-Network Relay or the Layer-3 Intermediate Relay-n responds by establishing the security with the Layer-3 Intermediate Relay-1.
7.	If there is no PDU Session associated with the Relay Service Code or a new PDU Session for relaying is needed, the Layer-3 UE-to-Network Relay initiates a new PDU Session establishment/modification procedure for relaying before completing the Layer-2 link establishment.
8.	The Layer-3 UE-to-Network Relay sends a Direct Communication Accept message to the Layer-3 Intermediate Relay that has successfully established security with. The Direct Communication Accept message contains User Info ID of Layer-3 Remote UE, User Info ID of Layer-3 UE-to-Network Relay, User Info ID of Layer-3 Intermediate Relay-n, a reversed ordered list of User Info IDs of Layer-3 Intermediate Relays, and Relay Service Code (RSC).
9.	After receiving the Direct Communication Accept message from the Layer-3 UE-to-Network Relay, the Layer-3 Intermediate Relay sends a Direct Communication Accept message to the next Layer-3 Intermediate Relay in the reversed ordered list of User Info IDs of Layer-3 Intermediate Relays (if the Layer-3 Intermediate Relay is the not last Layer-3 Intermediate Relay in the reversed ordered list of User Info IDs of Layer-3 Intermediate Relays) or with the Layer-3 Remote UE (if the Layer-3 Intermediate Relay is the last Layer-3 Intermediate Relay in the reversed ordered list of User Info IDs of Layer-3 Intermediate Relays).
10.	For IP PDU Session Type and IP traffic over PC5 reference point, IPv6 prefix or IPv4 address (including NAT case) is allocated for the Layer-3 Remote UE.

[bookmark: _Toc23317651][bookmark: _Toc94300263]6.X.3	Impacts on services, entities and interfaces
Editor's note:	This clause captures impacts on existing services, entities and interfaces.
Intermediate Relay:
-	Intermediate Relays between Remote UE and UE-to-Network Relay are introduced to support multi-hop Layer-3 UE-to-Network Relay communication.
Remote UE, UE-to-Network Relay:
-	Remote UE and UE-to-Network Relay are enhanced to support multi-hop Layer-3 UE-to-Network Relay communication.
End of Changes
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