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Abstract of the contribution: This paper updates Sol#8 to add aspect related to Service Authorization to NG-RAN.
Discussion
In Rel-17, "5G ProSe authorised" information related to ProSe Direct Discovery/Communication and UE-to-Network Relay operation sent by the AMF to NG-RAN was specified as excerpted from TS 23.304 and TS 38.413.

< TS 23.304 >
	[bookmark: _Toc45012615][bookmark: _Toc51754041][bookmark: _Toc51754175][bookmark: _Toc51839002][bookmark: _Toc66692738][bookmark: _Toc66701920][bookmark: _Toc69883599][bookmark: _Toc73625626][bookmark: _Toc106169930]6.6	Procedures for Service Authorization to NG-RAN
[bookmark: _Toc19199147][bookmark: _Toc27821937][bookmark: _Toc36126292][bookmark: _Toc45012616][bookmark: _Toc51754042][bookmark: _Toc51754176][bookmark: _Toc51839003][bookmark: _Toc66692739][bookmark: _Toc66701921][bookmark: _Toc69883600][bookmark: _Toc73625627][bookmark: _Toc106169931]6.6.1	General
[bookmark: _Toc19199148][bookmark: _Toc27821938][bookmark: _Toc36126293][bookmark: _Toc45012617][bookmark: _Toc51754043][bookmark: _Toc51754177][bookmark: _Toc51839004]In order to support PC5 radio resource control in NG-RAN, ProSe service Authorisation information and PC5 QoS parameters for ProSe need to be made available in NG-RAN. This clause describes the corresponding procedures and aspects.
[bookmark: _Toc66692740][bookmark: _Toc66701922][bookmark: _Toc69883601][bookmark: _Toc73625628][bookmark: _Toc106169932]6.6.2	Registration procedure
The Registration procedure for UE is performed as defined in TS 23.502 [5] clause 4.2.2.2 with the following additions:
-	The UE includes the 5G ProSe Capability as part of the "5GMM capability" in the Registration Request message. The AMF stores the 5G ProSe Capability for 5G ProSe operation.
-	The 5G ProSe Capability indicates whether the UE supports one or more of the following ProSe capabilities:
-	5G ProSe Direct Discovery;
-	5G ProSe Direct Communication;
-	5G ProSe Layer-2 UE-to-Network Relay;
-	5G ProSe Layer-3 UE-to-Network Relay;
-	5G ProSe Layer-2 Remote UE; and
-	5G ProSe Layer-3 Remote UE.
-	The AMF obtains the 5G ProSe subscription data as part of the user subscription data from UDM during UE Registration procedure using Nudm_SDM service as defined in clause 4.2.2.2.2 of TS 23.502 [5].
-	The AMF determines whether the UE is authorised to use 5G ProSe services based on UE's 5G ProSe Capability and the ProSe Service Authorisation included in the subscription data received from UDM as specified in clause 5.7. ProSe NR UE-PC5-AMBR is also provided to the AMF as part of the subscription data for 5G ProSe services. The AMF stores the authorized 5G ProSe Capability.
-	The AMF sends the authorized 5G ProSe Capability for 5G ProSe operation to PCF. Based on the received 5G ProSe Capability from the AMF, the PCF provides the PC5 QoS parameters for 5G ProSe to AMF. The AMF stores such information as part of the UE context.
-	If the UE is authorised to use 5G ProSe services, then the AMF shall include in a NGAP message sent to NG-RAN:
-	"5G ProSe authorised" information, including one or more of the following:
-	whether the UE is authorized to use 5G ProSe Direct Discovery;
-	whether the UE is authorized to use 5G ProSe Direct Communication;
-	whether the UE is authorized to act as a 5G ProSe Layer-2 UE-to-Network Relay;
-	whether the UE is authorized to act as a 5G ProSe Layer-3 UE-to-Network Relay;
-	whether the UE is authorized to act as a 5G ProSe Layer-2 Remote UE.
-	ProSe NR UE-PC5-AMBR, used by NG-RAN for the resource management of UE's PC5 transmission for 5G ProSe services in network scheduled mode.
-	the PC5 QoS parameters for 5G ProSe used by the NG-RAN for the resource management of UE's PC5 transmission for ProSe services in network scheduled mode.
-	If the UE is authorised to use 5G ProSe services, then the AMF should not initiate the release of the signalling connection after the completion of the Registration procedure. The release of the signalling connection relies on the decision of NG-RAN, as specified in TS 23.502 [5].



< TS 38.413 >
	[bookmark: _Toc99123633][bookmark: _Toc99662438][bookmark: _Toc105152505][bookmark: _Toc105174311][bookmark: _Toc106109309][bookmark: _Toc107409767]9.3.1.233	5G ProSe Authorized
This IE provides information on the authorization status of the UE to use the 5G ProSe services.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	[bookmark: _Hlk85188221]5G ProSe Direct Discovery
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for 5G ProSe Direct Discovery

	5G ProSe Direct Communication
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for 5G ProSe Direct Communication

	5G ProSe Layer-2 UE-to-Network Relay
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for 5G ProSe Layer-2 UE-to-Network Relay

	5G ProSe Layer-3 UE-to-Network Relay
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for 5G ProSe Layer-3 UE-to-Network Relay

	5G ProSe Layer-2 Remote UE
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for 5G ProSe Layer-2 Remote UE






Support of PC5 radio resource control in NG-RAN may be needed for UE-to-UE Relay operation. In this case, providing "5G ProSe authorised" information related to UE-to-UE Relay operation from the AMF to NG-RAN is considered required.
In addition, Rel-18 RAN WID on NR sidelink relay enhancements (NR_SL_relay_enh: RP-221262) includes the objective about Service Authorization to NG-RAN for UE-to-UE Relay operation subject to SA2 decision:

	4.1	Objective of SI or Core part WI or Testing part WI
The objective of this work item is to specify solutions that are needed to enhance NR Sidelink Relay for the V2X, public safety and commercial use cases.
1. Specify mechanisms to support single-hop Layer-2 and Layer-3 UE-to-UE relay (i.e., source UE -> relay UE -> destination UE) for unicast [RAN2, RAN3, RAN4].
A. Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98
i. Relay discovery and (re)selection [RAN2, RAN4]
ii. Signalling support for Relay and remote UE authorization if SA2 concludes it is needed [RAN3]
B. Layer-2 relay specific part
i. UE-to-UE relay adaptation layer design [RAN2]
ii. Control plane procedures [RAN2]
iii. QoS handling if needed, subject to SA2 progress [RAN2]
Note 1A: This work should take into account the forward compatibility for supporting more than one hop in a later release.
Note 1B: A remote UE is connected to only a single relay UE at a given time for a given destination UE.
…



Therefore, SA2 needs to discuss and decide aspect related to Service Authorization to NG-RAN for UE-to-UE Relay operation.

Proposal#1: The following approaches are proposed to make SA2 discuss and decide aspect related to Service Authorization to NG-RAN for UE-to-UE Relay operation:
-	Updating Solution#8 to add aspect related to Service Authorization to NG-RAN for UE-to-UE Relay operation.
-	Sending LS to RAN2 and RAN3 for requesting feedback on this aspect because ProSe service Authorization to NG-RAN is for NG-RAN operation and how NG-RAN operation is performed to support UE-to-UE Relay operation, e.g. applying the network scheduled operation mode is within RAN2 remit and NGAP/XnAP is within RAN3 remit. (S2-2206025 is the draft LS)

Proposal
It is proposed to agree the following changes into TR 23.700-33v0.3.0.

* * * * Start of 1st Change * * * *
[bookmark: _Toc101265077][bookmark: _Toc104479952][bookmark: _Toc43388464][bookmark: _Toc43735700][bookmark: _Toc50130691][bookmark: _Toc50134005][bookmark: _Toc50134345][bookmark: _Toc50557297][bookmark: _Toc50548980][bookmark: _Toc55202289][bookmark: _Toc57209913][bookmark: _Toc57366304][bookmark: _Toc66703749]6.8	Solution #8: Authorization for 5G ProSe UE-to-UE Relay Service
[bookmark: _Toc43388465][bookmark: _Toc43735701][bookmark: _Toc50130692][bookmark: _Toc50134006][bookmark: _Toc50134346][bookmark: _Toc50557298][bookmark: _Toc50548981][bookmark: _Toc55202290][bookmark: _Toc57209914][bookmark: _Toc57366305][bookmark: _Toc66703750][bookmark: _Toc101265078][bookmark: _Toc104479953]6.8.1	Description
This solution addresses KI#1 and #6, and applies to both Layer-2 and Layer-3 UE-to-UE Relay.
NOTE 1:	The solution was Solution #36 of TR 23.752 [2].
For KI#1 (Support of UE-to-UE Relay), following aspects are covered:
-	Authorize the UE-to-UE Relay, e.g. authorize a UE as UE-to-UE Relay.
-	Authorize Source/Target UEs to use a UE-to-UE Relay.
-	Provisioning policy and parameters for UE-to-UE Relay service.
For KI#6 (Support of PC5 Service Authorization and Policy/Parameter Provisioning), two following major aspects are covered:
-	What are necessary enhancements for the procedures related to PC5 service authorization and policy/parameter provisioning to a UE, compared with what is currently specified in clause 5.1 of TS 23.304 [3] and clauses 4.2.2.2 (Registration Procedure), 4.2.4.3 (UE Configuration Update procedure for transparent UE Policy Delivery), 4.16.11 (UE Policy Association Establishment procedure), 4.16.12 (UE Policy Association Modification procedure) of TS 23.502 [8].
-	what are new information for PC5 service authorization and provisioning beyond what is currently specified in clause 5.1 of TS 23.304 [3].
The PCF based service authorization and provisioning as defined in TS 23.304 [3] are used as baseline for this solution.
NOTE 2:	When the UE-to-UE Relay is out of coverage, it can act as a UE-to-UE Relay based on the preconfigured policy and parameters.
NOTE 3:	When the 5G ProSe UE is out of coverage, it can act as a 5G ProSe U2U UE, i.e. Remote UE for UE-to-UE Relay service, based on the preconfigured policy and parameters.
The procedures for Service Authorization to NG-RAN as defined in clause 6.6 of TS 23.304 [3] are used as baseline for this solution.
[bookmark: _Toc43388466][bookmark: _Toc43735702][bookmark: _Toc50130693][bookmark: _Toc50134007][bookmark: _Toc50134347][bookmark: _Toc50557299][bookmark: _Toc50548982][bookmark: _Toc55202291][bookmark: _Toc57209915][bookmark: _Toc57366306][bookmark: _Toc66703751][bookmark: _Toc101265079][bookmark: _Toc104479954]6.8.2	Procedures
[bookmark: _Toc43388467][bookmark: _Toc43735703][bookmark: _Toc50130694][bookmark: _Toc50134008][bookmark: _Toc50134348][bookmark: _Toc50557300][bookmark: _Toc50548983][bookmark: _Toc55202292][bookmark: _Toc57209916][bookmark: _Toc57366307][bookmark: _Toc66703752][bookmark: _Toc101265080][bookmark: _Toc104479955]6.8.2.1	Procedure Enhancement for Information Provisioning to a 5G ProSe Remote UE/UE-to-UE Relay
For PCF based Service Authorization and Provisioning to 5G ProSe Remote UE/UE-to-UE Relay, the Registration procedures as defined in clause 4.2.2.2 of TS 23.502 [8], UE Policy Association Establishment procedure as defined in clause 4.16.11 of TS 23.502 [8] and UE Policy Association Modification procedure as defined in clause 4.16.12 of TS 23.502 [8] apply with the following additions:
-	If the UE indicates 5G ProSe capability as a Remote UE/UE-to-UE Relay in the Registration Request message and if the UE is authorized to be a 5G ProSe Remote UE/UE-to-UE Relay based on subscription data, the AMF selects the PCF which supports 5G ProSe information provisioning and establishes a UE policy association with the PCF for 5G ProSe Remote UE/UE-to-UE Relay information provisioning delivery.
-	If the AMF receives the 5G ProSe capability as a Remote UE/UE-to-UE Relay in the Registration Request message from UE, the AMF further reports the 5G ProSe capability as a Remote UE/UE-to-UE Relay to the selected PCF. The PCF determines the 5G ProSe Remote UE/UE-to-UE Relay information based on the received 5G ProSe capability as a Remote UE/UE-to-UE Relay.
-	If the UE supports 5G ProSe capability as a Remote UE/UE-to-UE Relay and it does not have valid 5G ProSe Remote UE/UE-to-UE Relay information, the UE includes the UE Policy Container with indicating the 5G ProSe UE-to-UE Relay Information Provisioning request during registration procedure.
-	If the UE indicates the 5G ProSe Remote UE/UE-to-UE Relay Information Provisioning request in the UE Policy Container, the PCF determines whether to provision the 5G ProSe Remote UE/UE-to-UE Relay Information to the UE, as specified in clause 6.1.2.2.2 of TS 23.503 [13], and the PCF provides the 5G ProSe Remote UE/UE-to-UE Relay Information to the UE by using the procedure as defined in clause 4.2.4.3 "UE Configuration Update procedure for transparent UE Policy Delivery" in TS 23.502 [8].
The PCF may update the 5G ProSe Policy and parameters to the UE in following conditions:
-	UE Mobility, e.g. UE moves from one PLMN to another PLMN. This is achieved by using the procedure of UE Policy Association Modification initiated by the AMF, as defined in clause 4.16.12.1 of TS 23.502 [8].
-	When there is a subscription change in the list of PLMNs where the UE is authorized to perform the 5G operation. This is achieved by using UE Policy Association Modification initiated by the PCF procedure as defined in clause 4.16.12.2 of TS 23.502 [8].
-	When there is a change of service specific parameter as described in clause 4.15.6.7 of TS 23.502 [8].
If the serving PLMN is removed from the list of PLMNs in the service authorization parameters, the service authorization is revoked in the UE.
When the UE is roaming, the change of subscription resulting in updates of the service authorization parameters are transferred to the UE by H-PCF via V-PCF.
The UE may perform UE triggered Policy Provisioning procedure to the PCF as specified in clause 6.2.4 of TS 23.304 [3] when the UE determines the 5G ProSe Policy and parameters are invalid (e.g. Policy/Parameter is outdated, missing or invalid).
[bookmark: _Toc43388468][bookmark: _Toc43735704][bookmark: _Toc50130695][bookmark: _Toc50134009][bookmark: _Toc50134349][bookmark: _Toc50557301][bookmark: _Toc50548984][bookmark: _Toc55202293][bookmark: _Toc57209917][bookmark: _Toc57366308][bookmark: _Toc66703753][bookmark: _Toc101265081][bookmark: _Toc104479956]6.8.2.2	The Policy/parameter to a 5G ProSe UE-to-UE Relay
The following information is provisioned in the UE in support of the UE assuming the role of a 5G ProSe UE-to-UE Relay:
1)	Authorisation policy for acting as a 5G ProSe UE-to-UE Relay:
-	when the UE is "served by NG-RAN":
-	PLMNs in which the UE is authorized to relay traffic for 5G Remote UE accessing UE-to-UE Relays over PC5 reference point.
-	when the UE is "not served by NG-RAN":
-	Indicates whether the UE is authorized to be a UE-to-UE Relay over PC5 reference point.
2)	Radio parameters when the UE is "not served by NG-RAN":
-	Includes the radio parameters NR PC5 with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed". The UE uses the radio parameters to perform UE-to-UE Relay discovery and communication procedures only if the UE can locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorised to transmit.
3)	5G ProSe Relay Discovery policy/parameters for 5G ProSe UE-to-UE Relay:
-	Includes the parameters that enable the UE to perform 5G ProSe Relay Discovery as a UE-to-UE Relay when provisioned from the PCF in the ME or configured in the UICC:
-	5G ProSe UE-to-UE Relay Discovery parameters per ProSe Service;
-	User Info ID, Relay Service Code(s), UE-to-UE Relay Layer indicator(s), Traffic type (IP or non-IP); the UE-to-UE Relay Layer Indicator indicates whether a particular RSC is offering 5G ProSe Layer-2 or Layer-3 UE-to-UE Relay service. Discovery parameters are described in clause 6.H.2.4
-	Default Destination Layer-2 ID(s) for sending Relay Discovery Solicitation messages and receiving Relay Discovery Announcement and Relay Discovery Additional Information messages;
-	Security related content for 5G ProSe Relay Discovery for each 5G ProSe Relay Service Code.
-	Validity time indicating the expiration time of the Policy/Parameter for 5G ProSe UE-to-UE Relay discovery and communication.
[bookmark: _Toc50130696][bookmark: _Toc50134010][bookmark: _Toc50134350][bookmark: _Toc50557302][bookmark: _Toc50548985][bookmark: _Toc55202294][bookmark: _Toc57209918][bookmark: _Toc57366309][bookmark: _Toc66703754][bookmark: _Toc101265082][bookmark: _Toc104479957]6.8.2.3	The Policy/parameter to a 5G ProSe Remote UE
The following information is provisioned in the UE in support of the UE assuming the role of a 5G ProSe Remote UE accessing a UE-to-UE Relay:
1)	Authorisation policy for acting as a 5G ProSe Remote UE:
-	when the UE is "served by NG-RAN:
-	PLMNs in which the UE is authorized to access UE-to-UE Relays over PC5 reference point.
-	when the UE is "not served by NG-RAN:
-	Indicates whether the UE is authorized to access a UE-to-UE Relay over PC5 reference point.
2)	Radio parameters when the UE is "not served by NG-RAN":
-	Includes the radio parameters NR PC5 with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed". The UE uses the radio parameters to perform UE-to-UE Relay discovery and communication procedures only if the UE can locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorised to transmit.
3)	5G ProSe Relay Discovery policy/parameters for 5G ProSe Remote UE:
-	Includes the parameters that enable the UE to perform 5G ProSe Relay Discovery as a 5G ProSe Remote UE when provisioned from the PCF in the ME or configured in the UICC:
-	5G ProSe UE-to-UE Relay Discovery parameters per ProSe Service;
-	User Info ID, Relay Service Code(s), UE-to-UE Relay Layer indicator(s), Traffic type (IP or non-IP); the UE-to-UE Relay Layer Indicator indicates whether a particular RSC is offering 5G ProSe Layer-2 or Layer-3 UE-to-UE Relay service. Discovery parameters are described in clause 6.H.2.4
-	Default Destination Layer-2 ID(s) for sending Relay Discovery Solicitation messages and receiving Relay Discovery Announcement and Relay Discovery Additional Information messages;
-	Security related content for 5G ProSe Relay Discovery for each 5G ProSe Relay Service Code.
-	Validity time indicating the expiration time of the Policy/Parameter for 5G ProSe UE-to-UE Relay discovery and communication.
[bookmark: _Toc50130697][bookmark: _Toc50134011][bookmark: _Toc50134351][bookmark: _Toc50557303][bookmark: _Toc50548986][bookmark: _Toc55202295][bookmark: _Toc57209919][bookmark: _Toc57366310][bookmark: _Toc66703755][bookmark: _Toc101265083][bookmark: _Toc104479958]6.8.2.4	5G ProSe UE-to-UE Relay Discovery parameters
5G ProSe UE-to-UE Relay Discovery parameters include:
-	User Info ID: For Model A, this corresponds to the Announcer Info parameter when the UE is acting as an announcing UE. For Model B, this corresponds to the Discoverer Info in Solicitation messages and the Discoveree Info in Response messages, when the UE is acting as a discoverer or discoveree UE respectively.
-	Relay Service Code(s): A Relay Service Code identifies a connectivity service the ProSe UE-to-UE Relay provides to applications. The Relay Service Codes are configured in the ProSe UE-to-UE Relays that provide connectivity services to applications. The Relay Service Codes are configured in the Remote UEs interested in related connectivity services.
6.8.2.5	Procedures for Service Authorization related to UE-to-UE Relay operation to NG-RAN
If the AMF receives the 5G ProSe capability as a 5G ProSe Layer-2/Layer-3 Remote UE/UE-to-UE Relay in the Registration Request message from UE, the AMF further reports the 5G ProSe capability as a 5G ProSe Layer-2/Layer-3 Remote UE/UE-to-UE Relay to the selected PCF. The PCF determines the 5G ProSe Layer-2/Layer-3 Remote UE/UE-to-UE Relay information based on the received 5G ProSe capability as a 5G ProSe Layer-2/Layer-3 Remote UE/UE-to-UE Relay.
Regarding UE-to-UE Relay operation, "5G ProSe authorised" information sent by the AMF to NG-RAN may include one or more of the following:
1)	whether the UE is authorized to act as a 5G ProSe Layer-2 UE-to-UE Relay;
2)	whether the UE is authorized to act as a 5G ProSe Layer-3 UE-to-UE Relay;
3)	whether the UE is authorized to act as a 5G ProSe Layer-2 U2U UE;
4)	whether the UE is authorized to act as a 5G ProSe Layer-3 U2U UE.
Editor's Note:	Coordination with RAN WGs is needed to decide whether the "5G ProSe authorised" information needs to be enhanced to include the above information and if so which bullet(s) need to be included.
[bookmark: _Toc43735705][bookmark: _Toc43388469][bookmark: _Toc50130698][bookmark: _Toc50134012][bookmark: _Toc50134352][bookmark: _Toc50557304][bookmark: _Toc50548987][bookmark: _Toc55202296][bookmark: _Toc57209920][bookmark: _Toc57366311][bookmark: _Toc66703756][bookmark: _Toc101265084][bookmark: _Toc104479959]6.8.3	Impacts on services, entities and interfaces
5G ProSe UE-to-UE Relay:
-	Indicates 5G ProSe capability as a UE-to-UE Relay in the Registration Request message;
-	Includes the UE Policy Container with indicating the 5G ProSe UE-to-UE Relay Information Provisioning request during registration procedure;
-	Receive and enforce the Policy and parameter as 5G ProSe UE-to-UE Relay.
-	Act as a 5G ProSe UE-to-UE Relay for direct discovery and communication.
5G ProSe Remote UE:
-	Indicates 5G ProSe capability as a Remote UE accessing UE-to-UE Relay in the Registration Request message;
-	Includes the UE Policy Container with indicating the 5G ProSe Remote UE accessing a UE-to-UE Relay Information Provisioning request during registration procedure;
-	Receive and enforce the Policy and parameter as 5G ProSe Remote UE accessing a UE-to-UE Relay.
-	Act as a 5G ProSe Remote UE for direct discovery and communication.
AMF:
-	Determine whether UE is authorized to be a 5G ProSe Remote UE/UE-to-UE Relay;
-	Select a PCF capable of authorization Policy and parameter for 5G ProSe Remote UE/UE-to-UE Relay;
-	Forward UE's PC5 Capability for 5G ProSe Remote UE/UE-to-UE Relay to PCF.
-	Provision the NG-RAN with indication about the UE authorization status related to UE-to-UE Relay operation.
Editor's Note:	Coordination with RAN WGs is needed.
PCF:
-	Send the Authorization Policy and parameter to 5G ProSe Remote UE/UE-to-UE Relay.


* * * * End of Changes * * * *
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