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[bookmark: _Toc462478989][bookmark: _Hlk154651783]Abstract of the contribution: This paper proposes updates to support the N3IWF in the FS_ProSe_Ph3.
1	Discussion
[bookmark: OLE_LINK4]Besides description in clause 6.1.1.7.1 of TS 23.304, multi-hop UE-to-Network Relays with N3IWF contains 5G ProSe Intermediate Relay in between Remote UE and UE-to-Network Relay.
[bookmark: OLE_LINK1]In SA2#161, N3IWF is supported in clause 6.2.2.2.2 of TR 23.700-03. It enables the Intermediate Relay to establish the IPSec connection with its N3IWF. 
This paper reuses the UE to Network Relay in Layer 3 multi-hopping and enables the N3IWF for remote UE.
2	Proposal
It is proposed to include the following changes in TR 23.700-03 V0.2.0.

[bookmark: _Toc93073650]		* * * * Start of Changes * * * *
[bookmark: _Toc160717621][bookmark: _Toc97057913][bookmark: _Toc97057840][bookmark: _Toc97052458][bookmark: _Toc97052786]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1], TS 23.304 [4] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] and TS 23.304 [4].
5G ProSe Intermediate Relay: A 5G ProSe-enabled UE that provides functionality to support connectivity to the network for 5G ProSe Remote UE(s) by using the PC5 reference point with other 5G ProSe-enabled UEs, The 5G ProSe Intermediate Relay is located on the path between 5G ProSe Remote UE and 5G ProSe UE-to-Network Relay.
NOTE:	This term is defined for use during the study phase, so whether to define this term for normative work will be decided when concluding the study. There is no restriction that such 5G ProSe Intermediate Relay entity/function must be used for solutions.
Editor's note:	The definition of 5G ProSe Intermediate Relay may need to be further revised if this term is deemed necessary according to solution discussion. Whether and how to define intermediate relay for multi-hop UE-to-UE relay is FFS.
5G ProSe Indirect Relay Discovery: A procedure employed by a 5G ProSe-enabled UE to discover other 5G ProSe-enabled UEs in its vicinity based on in-direct radio transmissions through 5G ProSe Intermediate Relay UE(s) with NR technology.
5G ProSe Indirect Relay Communication: A communication between two or more UEs in proximity that are 5G ProSe-enabled, by means of user plane transmission using NR technology through 5G ProSe Intermediate Relay UE(s) via a path not traversing any network node.

		* * * * Second Change * * * *
[bookmark: _Toc160717655]6.2.2.2.1	5G ProSe Communication via multi-hop Layer-3 UE-to-Network Relay without N3IWF support
Figure 6.2.2.2.1-1 depicts the procedure for 5G ProSe Communication via multi-hop Layer-3 UE-to-Network Relay without N3IWF support.


[bookmark: _CRFigure6_5_1_11]Figure 6.2.2.2.1-1: 5G ProSe Communication via multi-hop 5G ProSe Layer-3 UE-to-Network Relay without N3IWF
1.	Service authorization and parameter provisioning are performed for the 5G ProSe Layer-3 UE-to-Network Relay (step 1a), the 5G ProSe Intermediate Relay(s) (step 1b), and the 5G ProSe Layer-3 Remote UE (step 1c).
2.	Similar to step 2 in clause 6.5.1.1 from TS 23.304 [4], the 5G ProSe Layer-3 UE-to-Network Relay may establish a PDU Session for relaying.
3.	The 5G ProSe Layer-3 Remote UE performs the (re-)discovery of a 5G ProSe Layer-3 UE-to-Network Relay and multi-hop path as described in clause 6.2.2.1. If no multi-hop path is discovered, the 5G ProSe Communication cannot be established, and the other steps are skipped.
4.	Once the 5G ProSe UE-to-Network Relay and the multi-hop path have been selected by the Remote UE, the Remote UE sends a multi-hop Communication Request to the 5G ProSe UE-to-Network Relay, which includes information about the selected path (i.e. ordered list of IDs of 5G ProSe Intermediate Relay(s)) and a path ID. The 5G ProSe UE-to-Network Relay responds with a multi-hop Communication Accept message which includes the path ID.
Editor's note:	It is FFS how the multi-hop path ID is provided and managed.
5.	The complete UE-to-Network multi-hop path is established, and 5G ProSe Direct Communication is established between the 5G ProSe-enabled UEs for each hop. If there is no PDU Session associated with the Relay Service Code or a new PDU Session for relaying is needed, the 5G ProSe Layer-3 UE-to-Network Relay may establish a new PDU Session for relaying.
6.	Steps 5 to 7 as described in clause 6.5.1.1 of TS 23.304 [4].
[bookmark: MCCTEMPBM_00000024]If the PDU Session for relaying is released by the UE-to-Network Relay or the network as described in clause 4.3.4 of TS 23.502, the UE-to-Network Relay and 5G ProSe Intermediate Relay(s) should initiate the release of the layer-2 links associated with the released PDU Session using the procedure defined in clause 6.4.3.3 of TS 23.304 [4].
[bookmark: MCCTEMPBM_00000030]The PDU Session(s) used for relaying should be released as described in clause 4.3.4 of TS 23.502 [12] (e.g. by 5G ProSe Layer-3 UE-to-Network Relay), if the service authorization for acting as a 5G ProSe Layer-3 UE-to-Network Relay in the serving PLMN is revoked.
The 5G ProSe Layer-3 UE-to-Network Relay may send the Remote UE Report message when the 5G ProSe Layer-3 Remote UE or any 5G ProSe Intermediate Relay disconnects from the multi-hop 5G ProSe Layer-3 UE-to-Network Relay chain, to inform the SMF that the 5G ProSe Layer-3 Remote UE(s) have left.
NOTE:	The security aspects of multi-hop UE-to-Network path establishment will be addressed by SA WG3.
Editor's note:	When the Remote UE needs to switch to a new Intermediate Relay (e.g. due to link failure), if there are multiple UE-to-Network Relays associated with the same RSC, it is FFS whether and how the Remote UE needs to retrieve the same UE-to-Network Relay with which the original connection was established.
After 5G ProSe Indirect Relay Discovery, when a 5G ProSe Layer-3 Remote UE is using discovered 5G ProSe Intermediate Relay UE(s) and 5G ProSe Layer-3 UE-to-Network Relay without involving N3IWF, the PCF based provisioning and update of 5G ProSe Policy/parameters to the 5G ProSe Layer-3 Remote UE are not supported
		* * * * 3rd Change * * * *
[bookmark: _Toc160717656]6.2.2.2.2	5G ProSe Communication via multi-hop Layer-3 UE-to-Network Relay with N3IWF support
Intermediate Relay UE can connect to N3IWF according to clause 6.5.1.2 of TS 23.304 [4] and provides the relay function to Remote UE.




Figure 6.2.2.2.2-1: Control plane protocol stacks between 5G ProSe Layer-3 Remote UE and N3IWF over 5G ProSe Layer-3 Intermediate Relay and Layer-3 UE-to-Network Relay after the signalling IPSec SA is established


[bookmark: _CRFigure4_2_7_11]Figure 6.2.2.2.2-1: Reference architecture for 5G ProSe Layer-3 UE-to-Network Relay with N3IWF through Intermediate Relay(s)

After 5G ProSe Indirect Relay Discovery, Remote UE connects to network through 5G ProSe Intermediate Relay UE(s) and 5G ProSe Layer-3 UE-to-Network Relay based on the choice of RSC.


Figure 6.2.2.2.2-2: Control plane protocol stacks between 5G ProSe Layer-3 Remote UE and N3IWF over 5G ProSe Layer-3 Intermediate Relay and Layer-3 UE-to-Network Relay after the signalling IPSec SA is established
5G ProSe Indirect Relay (re-)Discovery uses the solution(s) of KI#2. 
Figure 6.2.2.2.2-32 shows the Connection (re-)establishment over 5G ProSe Layer-3 Intermediate Relay(s) and UE-to-Network Relay with N3IWF of 5G Remote UE support:


Figure 6.2.2.2.2-32: 5G ProSe Communication via multi-hop 5G ProSe Layer-3 UE-to-Network Relay with N3IWF support
1.	The 5G ProSe Layer-3 UE-to-Network Relay, the Remote UE and the 5G ProSe Layer-3 Intermediate Relay UE perform service authorization and parameter provisioning.
2.	The 5G ProSe Layer-3 Remote UE performs the (re-)discovery of a 5G ProSe Layer-3 UE-to-Network Relay and multi-hop path as described in clause 6.2.2.1 using the RSC configured for making the 5G ProSe Layer-3 Remote UE access to 5GC via N3IWF.
3.	A 5G ProSe Layer-3 UE-to-Network Relay and 5G ProSe Layer-3 Remote UE follow the procedures described in steps 4-5 in clause 6.2.2.2.1 for communication establishment using the RSC configured for making the 5G ProSe Layer-3 Remote UE access to 5GC via N3IWF.
4.	Steps 4-7 in clause 6.5.1.2 of TS 23.304 [4] are performed by the Remote UE.
Editor's note:	Whether and how the Intermediate Relay(s) perform N3IWF selection and IPSec tunnel establishment is FFS.

After the procedure, both 5G ProSe Indirect Relay Communication and 5G ProSe Direction Communication between remote UE, Intermediate Relay UE(s) and UE to Network Relay UE are enabled. UE(s) can communicate each other directly or indirectly for the purpose of maintenance like heartbeat, etc.
For N3IWF of 5G ProSe Layer-3 Remote UE case, IKE keep alive(s) between the 5G ProSe Layer-3 Remote UE and the N3IWF are used for detecting possible path failure. The 5G ProSe Layer-3 Remote UE may change 5G ProSe Intermediate Relay UE(s) and 5G ProSe Layer-3 UE-to-Network Relay(s) while maintain the session with the N3IWF when the 5G ProSe Layer-3 Remote UE and the N3IWF support MOBIKE. This is negotiated between the 5G ProSe Layer-3 Remote UE and the N3IWF as specified in TS 23.502 [5], clause 4.12.2.2). 
When IKE keep alive(s) are used:
1. 5G ProSe Layer-3 Remote UE needs to keep the PC5 connection with 5G ProSe Intermediate Relay UE(s) 
2. 5G ProSe Intermediate Relay UE(s) keep the intermediate PC5 connections between 5G ProSe Layer-3 Remote UE and 5G ProSe Layer-3 UE-to-Network Relay
3. 5G ProSe Layer-3 UE-to-Network Relay keeps the PDU Session.
QoS differentiation can be provided on per-IPsec Child Security Association basis. When accessing 5GS via 5G ProSe Intermediate Relay UE(s) and 5G ProSe Layer-3 UE-to-Network Relay with N3IWF, the 5G ProSe Layer-3 Remote UE can request for PDU Session establishment or handover an existing PDU session to the N3IWF using UE requested PDU Session Establishment procedure defined in TS 23.502 [5] clause 4.12.5.


[bookmark: _CRFigure5_6_2_21]Figure  6.2.2.2.2-4: End-to-End QoS support via Layer-3 UE-to-Network Relay with N3IWF
Based on Additional QoS Information received from the N3IWF, the 5G ProSe Layer-3 Remote UE and 5G ProSe Intermediate Relay UE(s) can determine whether it is necessary to request for QoS session modification for the dedicated QoS Flows toward the 5G ProSe Layer-3 UE-to-Network Relay.

* * * * End of Changes * * * *
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