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Abstract of the contribution: This contribution proposed additional study aspects for KI#2 on Layer-3 multi-hop UE-to-UE Relays to support Public Safety requirements of SA1 and the standardized procedures from SA6. 

1.	Discussion
This contribution proposes additional aspects to be studied in potential solutions for “Key Issue #2: Support of Layer-3 multi-hop UE-to-UE Relays” to support use cases presented by public safety community in S1-231346 and S2-2402349 and address the following MCS requirements in TS 22.280 subclause “7.15 Off-network UE-to-UE Relay”:
	[bookmark: _Toc45388281][bookmark: _Toc154154909][bookmark: _Toc45388282][bookmark: _Toc154154910]7.15.1	Private Communications
[R-7.15.1-001] The Off-Network MCX Service shall provide a means by which the MCX User of a (source) UE can make a Private Communication to the MCX User of a (target) UE via one or more ProSe UE-to-UE Relays.
[R-7.15.1-002] The Off-Network MCX Service shall provide a mechanism for a source MCX User to query whether a particular target MCX User is within ProSe direct communication range. 
[R-7.15.1-003] An MCX UE shall be able to:
-	discover whether the UE of the target MCX User is itself within direct communication range of the source UE; and if not;
-	instead discover whether the UE of the target MCX User is within communication range of a ProSe UE-to-UE Relay that is within direct communication range of the source UE.
7.15.2	Group Communications
[R-7.15.2-001] An MCX Service Administrator or authorized user shall be able to configure a ProSe-enabled UE, authorized to act as a ProSe UE-to-UE Relay, to relay any received MCX Service transmissions for one (or more) specified MCX Service Groups via one or more ProSe UE-to-UE Relays.
[R-7.15.2-002] An MCX UE receiving both the original MCX Service Group transmission and a relayed transmission shall be able to associate the two transmissions, correctly order a mixture of packets (received directly and indirectly) and identify duplicate packets.
7.16	Off-network Ad hoc Group Communication
[R-7.16-001] The off-network MCX Service shall provide a mechanism to combine an ad hoc multiplicity of MCX Users within communication range into a group communication.



In addition, based on the MCPTT applications standardized by SA6 in TS 23.379, there were off-network group call and off-network private call procedures defined.  
It is clear from these public safety requirements above that support the MCX/MCPTT services over the multi-hop UE-to-UE Relays, the solution need to allow the End UE to support efficient communications with a group of other End UEs.   

2.	Text proposal
It is proposed to agree the following changes vs. TS 23.700-03:
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc157764632]5.2	Key Issue #2: Support of Layer-3 multi-hop UE-to-UE Relays
[bookmark: _Toc157764633]5.2.1	General description
This key issue focuses on architecture enhancements to support ProSe multi-hop Layer-3 UE-to-UE Relay over NR PC5 reference point. This key issue intends to support multi-hop Layer-3 UE-to-UE Relays for in coverage and out of coverage operation.


Figure 5.2.1-1: Example scenario of support of Layer-3 multi-hop UE-to-UE Relay
Aspects such as support for relay discovery, selection, authorization, connection establishment and data transfer for single hop ProSe UE-to-UE Relay have been addressed in previous releases and some of those aspects may need to be enhanced to support multi-hop extension. In Release 19, at least the following aspects need to be studied in potential solutions:
-	Whether and how to enhance the existing mechanisms for multi-hop UE-to-UE Relay discovery.
-	Whether and how to enhance the existing mechanisms for IP address/prefix allocation.
-	Whether and how to control the maximum number of hops supported when using multi-hop UE-to-UE relays.
-	Whether and how to support path changes or Relay (re)selections, e.g., in the case one or more UE-to-UE Relays become unavailable/suitable.
-	Whether and how to support the network control 5G ProSe multi-hops UE-to-UE Relay operations, including at least, authorization, policy and parameters provisioning etc.
-	How to manage multi-hop PC5 links, at least including how to establish, modify and release Layer-2 link over PC5 reference point for multi-hop UE-to-UE Relays.
-	How to establish the connection between source UE and target UE via multiple 5G ProSe UE-to-UE Relays.
-	How to satisfy end-to-end QoS requirements for the End UEs over the path via 5G ProSe multi-hop UE-to-UE Relays, if needed.
NOTE: Enabling support for group communication (i.e., one UE communicates with multiple UEs at the same time) at application layer over the multi-hop UE-to-UE Relays is desirable.



>>>>END OF CHANGES<<<<
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