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1 Discussion
[bookmark: _GoBack]If slicing is supported, then procedures for communicating the required NSSAI between the Remote UE and Relay UE and the network are needed. This new solution adds that capability on top of the existing L3 relay solutions and especially relay authorisation in Solutions #46 and #47.
This solution includes two mutually exclusive alternatives. 
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.752 as follows

FIRST CHANGE
[bookmark: _Toc22214907][bookmark: _Toc26173019][bookmark: _Toc30666509][bookmark: _Toc31029803][bookmark: _Toc31030694][bookmark: _Toc43388258][bookmark: _Toc43735489][bookmark: _Toc50130476][bookmark: _Toc50133790][bookmark: _Toc50134130][bookmark: _Toc50557082][bookmark: _Toc50548758][bookmark: _Toc31192358][bookmark: _Toc31192518][bookmark: _Toc31193009][bookmark: _Toc31616188][bookmark: _Toc31616263][bookmark: _Toc31616339][bookmark: _Toc31616415][bookmark: _Toc31616491]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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NEXT CHANGE (all text is new)
6.X	Solution #X: Determining the slice of the PDU Session supporting relayed traffic
[bookmark: _Toc500949099][bookmark: _Toc23255037][bookmark: _Toc26346409][bookmark: _Toc26346622][bookmark: _Toc26773892][bookmark: _Toc31192359][bookmark: _Toc31192519][bookmark: _Toc31193010][bookmark: _Toc31616189][bookmark: _Toc31616264][bookmark: _Toc31616340][bookmark: _Toc31616416][bookmark: _Toc31616492]6.X.1	Description
[bookmark: _Toc500949101]This solution targets KI #3 for the support of Remote UE traffic transmitted using a Layer-3 UE-to-Network Relay. It can be used for both public safety services and commercial services (e.g. interactive service). The solution is optional and complementary to baseline Layer-3 UE-to-Network Relay solutions, e.g. as described in clause 6.6 and/or Solution #23 and/or Solution #46 / #47. 
An example of architecture is provided by figure 6.X.1-1.


Figure 6.X.1-1: Architecture model using a 5G UE-to-Network L3 Relay solution (with usage of a N3IWF)
In the solution the Relay UE and the 5GS network of the Relay UE is called Underlay network while the 5GC of the Remote UE is called Overlay network.
The issue addressed by this solution is about mapping slicing requests from the Remote UE with the slices supported by the Relay UE and the 5GS network of the Relay UE. 
A Remote UE  desires to access slices at the overlay network (e.g. slice A and slice B),  i.e. at the network that provides actual service to this Remote UE, but the Remote UE needs the connectivity of an underlay network to reach the N3IWF providing access to its overlay network.
In order to reach the N3IWF over the underlay network, the Remote UE needs to ensure a PDU Session has been established at the underlay network. This PDU Session 
-	is unique regardless of the number of slices needed by the Remote UE
-	should be associated with a slice from the underlay network that best meets the slicing requirements of the Remote UE desires to access, (slice A and slice B in the example)
To support this feature, the solution assumes:
-	The Remote UE sends a request to the Relay UE over PC5 to obtain connectivity and it provides its intended requested NSSAI listing all S-NSSAIs (slice A and slice B  in the  example) that will be presented as requested NSSAI within the NAS Registration request message that it plans to send to the overlay network (5GC/AMF of the Remote UE). 
[bookmark: _Hlk51865051]-	Then the Relay UE sends a request (via NAS) to its AMF to translate the intended requested NSSAI received over PC5 (from the Remote UE) into the (unique) S-NSSAI to be used by the PDU Session that is being used by the Relay UE for the relayed traffic of the Remote UE. 
-	The subscription of the Relay UE and/or the capabilities of the access where it is accessing to the (underlay) network may not allow to support all slices within the intended requested NSSAI received over PC5 (from the remote UE). The AMF of Relay UE answers back with the Remote UE slices it can support (NSSAI Allowed for relaying) that the Relay UE forwards to the to the Remote UE. Based on this, the Remote UE may decide to prune out slices from its list of Requested S-NSSAI when issuing a Registration request to the overlay network (no need to include NSSAI in the Registration request sent to the overlay network for a slice that is not supported by the underlay network).
[bookmark: _Toc23255038][bookmark: _Toc26346410][bookmark: _Toc26346623][bookmark: _Toc26773893][bookmark: _Toc31192360][bookmark: _Toc31192520][bookmark: _Toc31193011][bookmark: _Toc31616190][bookmark: _Toc31616265][bookmark: _Toc31616341][bookmark: _Toc31616417][bookmark: _Toc31616493]6.X.2	Procedures
6.X.2.0	Overview
2 variants are described:
-	Slice mapping is done at the PDU Session Establishment request from Relay UE (clause 6.X.2.1): there is no further signalling between Relay UE and its AMF than the PDU Session Establishment request issued by the Relay UE to relay traffic of the Remote UE
-	Slice mapping is done in a dedicated procedure between the Relay UE and its AMF that takes place before a possible PDU Session Establishment request from Relay UE (clause 6.X.2.2). This solution allows to share the same relaying PDU Session between different Remote UE;
Only one of these variants is to be selected for the normative phase. The solution proposes to select the variant described in clause 6.X.2.1
[bookmark: _Toc26173020][bookmark: _Toc30666513][bookmark: _Toc31029807][bookmark: _Toc31030698][bookmark: _Toc43388262][bookmark: _Toc43735493][bookmark: _Toc50130480][bookmark: _Toc50133794][bookmark: _Toc50134134][bookmark: _Toc50557086][bookmark: _Toc50548762]6.X.2.1	Slice mapping at the PDU Session Establishment request from Relay UE
The figure 6.X.2.1-1 focuses on Slice mapping at the PDU Session Establishment request from Relay UE. It assumes that there is a PDU session for UE to network traffic relaying per remote UE; The procedure goal is to inform Remote UE which NSSAIs can be supported in the Relay UE and Relay network. 
[bookmark: _Toc326248711][bookmark: _Toc510604409]Upon PC5 request from the Remote UE, the Relay UE requests a PDU Session Establishment for the traffic of the Remote UE, providing the PLMN ID and the intended requested NSSAI received over PC5 instead of a S-NSSAI in case of a generic PDU Session. The AMF selects the appropriate S-NSSAI for the PDU Session, that is provided to the SMF and is eventually included as part of the PDU Session accept sent to the Relay UE. The whole procedure may take place at the same time as the Relay authorization procedure described in solution 46 and 47;


 Figure 6.X.2.1-1: Slice mapping at the PDU Session Establishment request from Relay UE

1	The Relay UE registers and gets service (PDU Sessions) for itself. The Relay UE registration may allow the UE to access to slices (S-NSSAI) eligible to support the traffic of Remote UE(s).
2	The Remote UE tries to establish a PC5 connection to the Relay UE. During the PC5 establishment the Remote UE provides its PLMN ID and its intended Requested NSSAI. 
NOTE 1:	How the remote UE discovers the Relay UE is independent of this solution. Discovery can be based on methods defined in TS 23.287 [5] or in other solutions of this TR.
NOTE 2:	The remote UE may also provide other information as described in solution 46/47 of this TR.
3	The Relay UE sends a PDU Session establishment request providing the PLMN ID and the intended Requested NSSAI received from the remote UE. 
NOTE 3:	The PLMN ID and the intended Requested NSSAI are NAS information that the AMF can handle like the target S-NSSAI of a PDU Session.
As described in solution 46/47 the PDU Session establishment may also contain other information to be used to carry out an authorization for relaying the Remote UE.
4 	The AMF may proceed with other authorization checks as described in in solution #46/47 of this TR.
Based on the PLMN ID and on the intended Requested NSSAI of the Remote UE, on local configuration, and on Allowed NSSAI of the Relay UE, the AMF determines the S-NSSAI to be used by the PDU Session of the Relay UE to carry traffic of the Remote UE and determines the corresponding set of S-NSSAI(s) (of the overlay network i.e. of the Remote UE) Allowed for relaying (this is a subset of the intended Requested NSSAI of the Remote UE).	.
NOTE 3:	as the AMF takes into account the Allowed NSSAI of the Relay UE, it takes into account the subscription of Relay UE as well as the capabilities of the 5G RAN serving the Relay UE; The local configuration of the AMF uses the PLMN ID of the Remote UE to translate the intended Requested NSSAI of the Remote UE into a list of S-NSSAI of the underlay network (of the 5GC of the Relay UE).
5	The AMF proceeds with the establishment of the PDU Session (PDU Session establishment as defined in 23.502 § 4.3.2) with the S-NSSAI determined above.
The AMF answers to the request sent by the Relay UE in step 3, providing (on top of information already defined in 3GPP TS 23.502 / 24.501) the set of S-NSSAI(s) (of the overlay network i.e. of the Remote UE) Allowed for relaying; 
6	The Relay UE answers to the Remote UE. The Relay provides the set of S-NSSAI(s) (of the overlay network i.e. of the Remote UE) Allowed for relaying. 
7	Based on the set of S-NSSAI(s) Allowed for relaying received from the Relay UE, the Remote UE prunes out slices from its Requested NSSAI when (later on) issuing a registration request to the overlay network;
The Remote UE can then select a N3IWF and via this N3IWF registers on its own network (Overlay network) and requests PDU Sessions from the overlay network. 
6.X.2.2	Slice mapping using a NAS dedicated signalling 
In this version of the procedure, Upon PC5 request from the Remote UE, the Relay UE requests a dedicated authorization procedure, providing the PLMN ID and the intended requested NSSAI received over PC5. The AMF selects the appropriate S-NSSAI for the PDU Session, that is provided back to the Relay UE. The whole procedure may take place at the same time as the Relay authorization procedure described in solution 46 and 47;
Then the Relay UE determines whether:
-	to initiate a PDU Session Establishment request for the traffic of the Remote UE, or
-	to reuse an existing PDU session for the traffic of the Remote UE

 Figure 6.X.2.2-1: Slice mapping using dedicated NAS message
Steps 1 and 2 are as defined for Figure 6.X.2.1-1
3 	The Relay UE sends a dedicated NAS message requesting relaying authorization, providing the PLMN ID and the intended Requested NSSAI received from the remote UE.
4	As step 4 of Figure 6.X.2.1-1
5a 	the AMF answers to the Relay UE request in step 3 , providing (possibly on top of information already defined in solution 46 / 47) the S-NSSAI for the PDU Session of the Relay UE to carry traffic of the Remote UE and the set of S-NSSAI(s) (of the overlay network i.e. of the Remote UE) Allowed for relaying;
5b	The Relay UE the Relay UE may:
-	initiate a PDU Session Establishment request for the traffic of the Remote UE, or
-	reuse an existing PDU session for the traffic of the Remote UE
Then a PDU Session establishment / modification procedure may take place as defined in 23.502 per R16 specifications
6	As step 6 of Figure 6.X.2.1-1
7	As step 7 of Figure 6.X.2.1-1

[bookmark: _Toc23255039][bookmark: _Toc26346411][bookmark: _Toc26346624][bookmark: _Toc26773894][bookmark: _Toc31192361][bookmark: _Toc31192521][bookmark: _Toc31193012][bookmark: _Toc31616191][bookmark: _Toc31616266][bookmark: _Toc31616342][bookmark: _Toc31616418][bookmark: _Toc31616494]6.X.3	Impacts on Existing Nodes and Functionality
The solution has impacts in the following entities (assuming the variant in clause 6.X.2.1 applies):
AMF:
-	configured to determine the S-NSSAI to be used by the PDU Session of the Relay UE to carry traffic of the Remote UE and the set of S-NSSAI(s) (of the overlay network i.e. of the Remote UE) Allowed for relaying
NG-RAN, SMF, PCF, N3IWF:
-	None.
Relay UE:
-	Configured to establish a PDU session for relaying providing the PLMN ID and the intended Requested NSSAI(s) received from the remote UE.
-	PC5 change to exchange slicing information between Remote UE and Relay UE
Remote UE:
-	PC5 change to exchange slicing information between Remote UE and Relay UE: the Remote UE provides its PLMN ID and the intended Requested NSSAI(s) in the PC5 establishment request.
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