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The PCF may request subscription information at PDU Session establishment, PDU Session modification, during AM Policy Association Establishment procedure and during the UE Policy Association Establishment procedure.
The PCF may receive notifications on changes in the subscription information. Upon reception of a notification, the PCF shall make the policy control decisions necessary to accommodate the change in the subscription and shall update the SMF and/or the AMF if needed.
NOTE 1:	How the PCF provisions/retrieves information related with policy control subscription data is defined in TS 23.501 [2].
The policy control subscription profile information provided by the UDR during the UE Policy Association Establishment procedure using Nudr service for Data Set "Policy Data" and Data Subset "UE context policy control data" is described in Table 6.2-1:
Table 6.2-1: UE context policy control subscription information
	Information name
	Description
	Category

	Subscriber categories
	List of category identifiers associated with the subscriber
	Optional

	Tracing Requirements
	Tracing requirements as defined in TS 32.421 [18]
	Optional

	PEI
	The Permanent Equipment Identifier of the UE.
	Optional

	OSId
	Identifies the operating system supported by UE.
	Optional

	Indication of UE support for ANDSP
	Indicates the UE support for ANDSP.
	Optional

	Indication of URSP Provisioning Support in EPS
	Indicates the UE support for URSP Provisioning in EPS.
	Optional

	S-NSSAI subscription information
	Contains the list of subscribed S-NSSAIs, its associated subscribed DNNs. For each DNN, it includes the Allowed PDU Session types, the Allowed SSC modes, LBO roaming allowed indication and the ATSSS information (NOTE).
	Optional

	Subscriber spending limits control
	Indicates whether the PCF must enforce UE policies based on subscriber spending limits.
	Optional

	NOTE:	ATSSS information is defined in TS 23.502 [3] Table 5.2.3.3.1-1 and Indicates whether MA PDU Session establishment is allowed.



Editor's note:	It is FFS whether CHF address may be added as an optional parameter to Table 6.2-1.
NOTE 2:	S-NSSAI subscription information can be part of UE context policy control subscription information and Session Management Subscription data/Slice Selection Subscription data. UDR implementation and the provisioning system are responsible for keeping the consistency of this information when both Data Sets are stored in the same UDR. The provisioning system is responsible for keeping the consistency of this information when both Data Sets are stored in different UDRs.
The policy control subscription profile information provided by the UDR at PDU Session establishment, using Nudr service for Data Set "Policy Data" and Data Subset "PDU Session policy control data" is described in Table 6.2-2.
Table 6.2-2: PDU Session policy control subscription information
	Information name
	Description
	Category

	Allowed services
	List of subscriber's allowed service identifiers
	Optional

	Subscriber categories 
	List of category identifiers associated with the subscriber
	Optional

	Subscribed GBR
	Maximum aggregate bitrate that can be provided across all GBR QoS Flows for the DNN and S-NSSAI.
	Optional

	ADC support
	Indicates whether application detection and control can be enabled for a subscriber
	Optional

	Subscriber spending limits control
	Indicates whether the PCF must enforce session management related policies based on subscriber spending limits
	Optional

	IP index information
	Information that identifies the IP Address allocation method during PDU Session establishment
	Optional

	Background Data Transfer Reference ID(s)
	Reference ID(s) for Background Data Transfer Policies that apply to the UE.
	Optional

	Local routing indication
	Indication on whether AF influence on traffic routing is allowed or not allowed
	Optional

	Subscribed UE-Slice-MBR
	Subscribed UE-Slice-MBR value per S-NSSAI
	Conditional (NOTE 2)

	Charging related information
	This part defines the charging related information in the policy control subscription profile
	

	Default charging method
	Default charging method for the PDU Session (online / offline)
	Optional

	CHF address
	The address of the Charging Function and optionally the associated CHF instance ID and CHF set ID (see clause 6.3.1.0 of TS 23.501 [2])
	Optional

	Usage monitoring related information
	This part includes a list of usage monitoring profiles associated with the subscriber. Each usage monitoring profile is logically associated with a particular operator offer, and includes the following elements
	

	Monitoring key
	An identifier to a usage monitoring control instance that includes one or more PCC rules
	Conditional (NOTE 1)

	Usage monitoring level
	Indicates the scope of the usage monitoring instance (PDU Session level or per Service)
	Optional

	Start date
	Start date and time when the usage monitoring profile applies
	Optional

	End date
	End date and time when the usage monitoring profile applies
	Optional

	Volume limit
	Maximum allowed traffic volume
	Optional

	Time limit
	Maximum allowed resource time usage
	Optional

	Reset period
	Time period to reset the remaining allowed consumed usage for periodic usage monitoring control (postpaid subscriptions)
	Optional

	MPS subscription data
	This part defines the MPS subscription information in the policy control subscription profile
	

	MPS priority
	Indicates subscription to MPS priority service; priority applies to all traffic on the PDU Session
	Conditional (NOTE 1)

	IMS signalling priority
	Indicates subscription to IMS signalling priority service; priority only applies to IMS signalling traffic
	Conditional (NOTE 1)

	MPS priority level
	Relative priority level for multimedia priority services
	Conditional (NOTE 1)

	MCS priority
	Indicates subscription to MCS priority service; priority applies to all traffic on the PDU Session
	Conditional (NOTE 1)

	MCS priority level
	Relative priority level for MCS services
	Conditional (NOTE 1)

	NOTE 1:	The information is mandatory if the specific part is included in the subscription information (e.g. the monitoring key is mandatory if the usage monitoring information part is included).
NOTE 2:	The information is used in PCF as described in clause 6.2.1.9 when the monitoring of the UE-Slice-MBR for an S-NSSAI is performed at the PCF. There may be a UE-Slice-MBR value for each S-NSSAI, if applicable.



NOTE 3:	Subscribed UE-Slice-MBR can be part of the Access and Mobility Subscription data as described in clause 5.2.3.3.1 of TS 23.502 [3] and can be part of the PDU Session policy control subscription information as described in Table 6.2-2. UDR implementation and the provisioning system are responsible for keeping the consistency of this information when both Data Sets are stored in the same UDR. The provisioning system is responsible for keeping the consistency of this information when both Data Sets are stored in different UDRs.
Table 6.2-3: Remaining allowed usage subscription information
	Information name
	Description
	Category

	Remaining allowed usage related information
	This part includes a list of Remaining allowed usage associated with the subscriber.
	

	Monitoring key
	An identifier to a usage monitoring control included one or more PCC rules
	Conditional (NOTE 1)

	Usage monitoring level
	Iindicates the scope of the usage monitoring (PDU Session level or service level)
	Optional

	Volume usage
	Remaining allowed traffic volume
	Optional

	Time usage
	Remaining allowed resource time usage
	Optional

	NOTE 1:	The information is mandatory if the specific part is included in the subscription information (e.g. the monitoring key is mandatory if the usage monitoring information part is included).



The Allowed services may comprise any number of service identifiers allowed for the subscriber in the PDU Session. The PCF maps those service identifiers into PCC rules according to local configuration and operator policies.
The Subscriber category may comprise any number of identifiers associated with the subscriber (e.g. gold, silver, etc.). Each identifier associates operator defined policies to the subscriber that belong to that category.
The Usage monitoring related information may comprise any number of usage monitoring control instances associated with the subscriber. In each usage monitoring control instance is mandatory to include the Monitoring key. The Reset period only applies to usage monitoring control instances that periodically reset the allowed usage (e.g. daily, monthly, etc.). If the Reset period is not specified, the usage monitoring control instance ends when the allowed data is consumed or when the End date is reached. The usage monitoring related information is used by the PCF instead of the respective information for the subscriber category.
The policy subscription profile may be extended with operator-specific information. Operator-specific extensions may be added both to any specific part of the policy control subscription information (e.g. to the subscriber category part), or as a new optional information block.
Handling of operator specific policy data by the PCF is out of scope of this specification in this release.
The latest list of PSIs and list of PSIs for the VPLMN ID(s) and its content delivered to the UE provided by the UDR during the UE Policy Association Establishment procedure using Nudr service for Data Set "Policy Data" and Data Subset "Policy Set Entry" is described in Table 6.2-4.
Table 6.2-4: Policy Set Entry
	Information name
	Description
	Category

	Policy Set Entry
	The List of PSIs and content for each PSI. Content may be Access Network Discovery & Selection Policy Information or UE Route Selection Policy information or both. The list of PSIs per VPLMN ID(s).
	Optional



The network slice specific policy control information is per S-NSSAI information stored by the UDR and updated by the PCF during PDU Session Establishment or Modification procedure using Nudr service for Data Set "Policy Data" and Data Subset "Network Slice Specific Control Data" is described in Table 6.2-5:
Table 6.2-5: Network slice specific policy control information
	Information name
	Description
	Category

	Maximum Slice Data Rate for UL (per S-NSSAI)
	The maximum uplink data rate for the specific network slice
	Optional
(NOTE 2)

	Maximum Slice Data Rate for DL (per S-NSSAI)
	The maximum downlink data rate for the specific network slice
	Optional
(NOTE 2)

	Remaining Maximum Slice Data Rate for UL (per S-NSSAI)
	The remaining maximum uplink data rate for the specific network slice (NOTE 1).
	Optional
(NOTE 3)

	Remaining Maximum Slice Data Rate for DL (per S-NSSAI)
	The remaining maximum downlink data rate limited for a specific network slice (NOTE 1).
	Optional
(NOTE 3)

	NOTE 1:	The initial value is set to the Maximum Slice Data Rate for UL/DL value.
NOTE 2:	The information is only used for limitation of data rate per network slice with assistance of the NWDAF.
NOTE 3:	The information is only used for limitation of data rate per network slice with PCF based monitoring.



The policy control subscription profile information is per SUPI information, provided by the UDR using Nudr service for Data Set "Policy Data" and Data Subset " Access and Mobility policy control data" is described in Table 6.2-6:
Table 6.2-6: Access and Mobility policy control subscription information
	Information name
	Description
	Category

	Subscriber spending limits control
	Indicates whether the PCF must enforce Access and Mobility management related policies based on subscriber spending limits.
	Optional



Editor's note:	It is FFS whether CHF address may be added as an optional parameter to Table 6.2-6.
* * * * Next change * * * *
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The 5GC shall be able to provide policy information from the PCF to the UE. Such UE policy information includes:
1)	Access Network Discovery & Selection Policy (ANDSP): It is used by the UE for selecting non-3GPP accesses and for selection of the N3IWF in the PLMN. The structure and the content of this policy are specified in clause 6.6.1.
2)	UE Route Selection Policy (URSP): This policy is used by the UE to determine if a detected application or a PIN:
-	can be associated to an established PDU Session; or
-	can be offloaded to non-3GPP access outside a PDU Session; or
-	can be routed via a ProSe Layer-3 UE-to-Network Relay outside a PDU session; or
-	multipath transmission via 5G ProSe Layer-3 UE-to-Network Relay outside of a PDU session and over Uu reference point or either path; or
-	can trigger the establishment of a new PDU Session.
	The structure and the content of this policy are specified in clause 6.6.2. A URSP rule includes one Traffic descriptor that specifies the matching criteria and one or more of the following components:
2a)	SSC Mode Selection Policy (SSCMSP): This is used by the UE to associate the matching application/PIN with SSC modes.
2b)	Network Slice Selection Policy (NSSP): This is used by the UE to associate the matching application/PIN with S-NSSAI.
2c)	DNN Selection Policy: This is used by the UE to associate the matching application/PIN with DNN.
2d)	PDU Session Type Policy: This is used by the UE to associate the matching application/PIN with a PDU Session Type.
2e)	Non-Seamless Offload Policy: This is used by the UE to determine that the matching application/PIN should be non-seamlessly offloaded to non-3GPP access (i.e. outside of a PDU Session).
2f)	Access Type preference: If the UE needs to establish a PDU Session for the matching application/PIN, this indicates the preferred Access Type (3GPP or non-3GPP or Multi-Access).
NOTE 1:	The Access Type of 3GPP also includes the use of ProSe UE-to-Network Relay access as defined in TS 23.304 [34].
2g)	ProSe Layer-3 UE-to-Network Relay Offload Policy: This is used by the UE to determine if the matching application should be routed via a ProSe Layer-3 UE-to-Network Relay outside of a PDU Session. If this indication is not present the traffic shall not be routed via a ProSe Layer-3 UE-to-Network Relay outside of a PDU Session.
2h)	PDU Session Pair ID: If the UE needs to establish a PDU Session for the matching application/PIN, this indicates PDU Sessions with same PDU Session Pair ID are paired for redundant transmission.
2i)	RSN: If the UE needs to establish a PDU Session for the matching application/PIN, this indicates RSN for redundant transmission.
2j)	ProSe Multi-path Preference: It indicates to UE whether a matching application is preferred to be routed via multipath (i.e. via a PDU Session over Uu reference point and via ProSe Layer-3 UE-to-Network Relay outside of a PDU Session).
3)	V2X Policy (V2XP): This policy provides configuration parameters to the UE for V2X communication over PC5 reference point or over Uu reference point or both. V2X Policies are defined in clause 5.1.2.1 and clause 5.1.3.1 of TS 23.287 [28].
4)	ProSe Policy (ProSeP): This policy provides configuration parameters to the UE for ProSe Direct Discovery, ProSe Direct Communication, ProSe UE-to-Network Relay and Remote UE. ProSe Policies are defined in clauses 5.1.2.1, 5.1.3.1 and 5.1.4.1 of TS 23.304 [34].
The ANDSP and URSP may be pre-configured in the UE or may be provisioned to UE from PCF. The pre-configured policy shall be applied by the UE only when it has not received the same type of policy from PCF.
The methods of configuring V2XP to the UE, including (pre-) configuration and provisioning, and the priority of the same type of parameters acquired from different sources are defined in clause 5.1.1 of TS 23.287 [28].
The methods of configuring ProSeP to the UE, including (pre-)configuration and provisioning, and the priority of the same type of parameters acquired from different sources are defined in clause 5.1.1 of TS 23.304 [34].
The PCF selects the UE policy information applicable for each UE based on local configuration, operator policies taking into consideration the information defined in clause 6.2.1.2 and the PCF determines the URSP Rules for the UE using input from NWDAF as one of the inputs.
In the case of a roaming UE, the V-PCF may retrieve UE policy information from the H-PCF over N24/Npcf. When the UE is roaming and the UE has valid rules from both HPLMN and VPLMN the UE gives priority to the valid ANDSP rules from the VPLMN.
In the case of a roaming UE, the V-PCF may provide guidance on VPLMN specific URSP determination to the H-PCF as defined in clause 4.15.6.10 of TS 23.502 [3]. The H-PCF is required to generate VPLMN specific URSP rule(s) and provide the URSP rules to the UE. This can be triggered by the UE's registration in the VPLMN or it can happen before UE roams into the VPLMN. The URSP Rules received by UE in VPLMN are only applicable when the UE is registered in that VPLMN or its equivalent VPLMNs.
The UE policy information shall be provided from the PCF to the AMF via N15/Namf interface and then from AMF to the UE via the N1 interface as described in clause 4.2.4.3 of TS 23.502 [3]. The AMF shall not change the UE policy information provided by PCF.
The PCF is responsible for delivery of UE policy. If the PCF is notified about UE policy information delivery failure (e.g. because of UE unreachable), the PCF may provide a new trigger "Connectivity state changes" in Policy Control Request Trigger of UE Policy Association to AMF as defined in clause 4.16.12.2 of TS 23.502 [3]. After reception of the Notify message indicating that the UE enters the CM-Connected state, the PCF may retry to deliver the UE policy information.
NOTE 2:	For backward compatibility the PCF may subscribe the "Connectivity state changes (IDLE or CONNECTED)" event in Rel-15 AMF as defined in clause 5.2.2.3 of TS 23.502 [3].
If due to UE Local Configurations, a UE application requests a network connection using Non-Seamless Offload or ProSe Layer-3 UE-to-Network Relay Offload, the UE shall use Non-Seamless Offload for this application without evaluating the URSP rules. Otherwise, the UE shall select the PDU Session or Non-Seamless Offload in the following order:
-	If the UE has an URSP rule (except the URSP rule with the "match all" Traffic descriptor) that matches the application as defined in clause 6.6.2.3, the UE shall perform the association of the application to the corresponding PDU Session or to Non-Seamless Offload or ProSe Layer-3 UE-to-Network Relay Offload according to this rule; Otherwise,
-	If no URSP rule is applicable for the application (except the URSP rule with the "match all" Traffic descriptor), the UE shall perform the association of the application to a PDU Session according to the applicable UE Local Configurations, if any. If the UE attempts to establish a new PDU Session according to the UE Local Configurations and this PDU Session Establishment request is rejected by the network, then the UE shall perform the association of the application to a PDU Session or to Non-Seamless Offload or ProSe Layer-3 UE-to-Network Relay Offload according to the URSP rule with the "match all" Traffic descriptor; Otherwise,
NOTE 3:	It is assumed that the S-NSSAI(s) in the UE Local Configurations are operator-provided S-NSSAI(s). The provision of the S-NSSAI(s) is not specified.
NOTE 4:	The application layer is not allowed to set the S-NSSAI when the UE establishes a PDU Session based on the UE Local Configurations.
NOTE 5:	Any missing information in the UE Local Configurations needed to build the PDU Session Establishment request can be the appropriate corresponding component from the URSP rule with the "match all" Traffic descriptor.
-	If neither the UE Local Configurations nor the URSP rules are applicable for the application (except the URSP rule with the "match all" Traffic descriptor), the UE shall perform the association of the application to a PDU Session or to Non-Seamless Offload or ProSe Layer-3 UE-to-Network Relay Offload according to the URSP rule with the "match all" Traffic descriptor.
NOTE x: The UE evaluates both VPLMN and non-VPLMN specific URSP Rules as defined in clause 6.6.2.2.3.
For the existing PDU Session(s), the UE shall examine the URSP rules within the UE policy information in order to determine whether the existing PDU Session(s) (if any) are maintained or not. If not, then the UE may initiate a PDU Session release procedure for the PDU Session(s) that cannot be maintained.
If there are multiple IPv6 prefixes within the PDU Session, then the IPv6 multi-homed routing rules, described in clause 5.8.2.2.2 in TS 23.501 [2], on the UE shall be used to select which IPv6 prefix to route the traffic of the application.
NOTE 5:	For the case that an application cannot be associated to any PDU Session, the UE can inform the application that association of the application to PDU Session fails.
[bookmark: _Toc19197326][bookmark: _Toc27896479][bookmark: _Toc36192647][bookmark: _Toc37076378][bookmark: _Toc45194824][bookmark: _Toc47594236][bookmark: _Toc51836867]The PCF may subscribe to analytics on "WLAN performance" from NWDAF following the procedures and services described in TS 23.288 [24]. When the PCF gets a notification from the NWDAF, the PCF may try to update WLANSP rules.
The PCF may use Spending Limits information from the CHF to decide whether to install, update or delete URSP rules, as defined in clause 6.1.1.4.
* * * * Next change * * * *
[bookmark: _Toc131529359]6.6.2.2.3	Provision of URSP Rules to route traffic to the VPLMN
The H-PCF may provision VPLMN specific URSP Rules to UE for the purpose to route traffic to the VPLMN. The H-PCF provides VPLMN specific URSP Rules that contains HPLMN values for Network Slice Selection Policies and the DNN Selection Policies contains values within the list of subscribed DNNs and has LBO Roaming set to allowed in the UE Policy Context Subscription Data in UDR. When provided, the Time and Location criteria in each of the RSD contain VPLMN values.
The H-PCF may use application guidance on URSP determination, received from the V-PCF or retrieved from UDR at the HPLMN, as input to generate new or update existing VPLMN specific URSP Rules, as well as other input data as described in clause 6.2.1.1. The list of parameters provided for application guidance on URSP Rule determination is defined in clause 4.15.6.10 of TS 23.502 [3].
The AF may provide application guidance on URSP Rule determination to the VPLMN or to the HPLMN.
When the AF provides application guidance on URSP Rule determination to the VPLMN, it will target "PLMN ID(s) of inbound roamers", the NEF in the VPLMN authorizes requests based on local configuration using e.g., the AF identifier before storing them in UDR, as defined in in clause 4.15.6.7 of TS 23.502 [3]. The NEF in the VPLMN rejects any request for a GPSI or an External-Group-ID of a different PLMN. The UDR in the VPLMN notifies the V-PCF(s) that has subscribed to the reception of application guidance on URSP determination.
When the AF provides application guidance on URSP Rule determination to the HPLMN, it will target either a GPSI or an External-Group-ID or "any UE" of the HPLMN. The NEF in the HPLMN, may, based on the HPLMN operator local policy, authorize any request for a GPSI or an External-Group-ID and maps it into a SUPI or an Internal-Group-ID via UDM, before storing them in UDR as Application Data. The UDR notifies the H-PCF(s) that has subscribed to the reception of application guidance on URSP determination. The Application guidance on traffic routing may contain the VPLMN ID(s) where the Service Parameters apply.
When the UE Policy Association is established or the V-PCF receives updates on application guidance on URSP determination for a SUPI that has a UE Policy Association established, the V-PCF checks whether application guidance on URSP determination exists and applies for the SUPI then the V-PCF:
-	maps the S-NSSAI of the VPLMN into the S-NSSAI of the HPLMN, using the Configured NSSAI for the Serving PLMN provided by the AMF and stored in PCF; and
-	subscribes to the result of the delivery of UE Policies if it was requested by the AF to the H-PCF, using the event reporting on "Notification on outcome of UE Policies delivery" described in clause 6.1.3.18.
Editor's note:	Whether and how the AMF sends the LBO information (i.e., S-NSSAI and DNN, received as the part of the SM selection data received from the UDM) to the V-PCF when establishing the UE Policy Association is FFS.
The H-PCF generates new or updated URSP Rules using the application guidance on URSP Rule determination where the VPLMN ID included in the Service Parameters is used to indicate to the UE that this URSP Rule applies when the UE is registered in the VPLMN ID. The H-PCF provides RSD values in the URSP Rules that are within the subscribed values defined in the S-NSSAI subscription information defined in Table 6.2-1. The H-PCF provides the list of PSIs applicable per VPLMN ID(s) to the UE. The VPLMN ID(s) corresponds to the VPLMN ID(s) included in the Service Parameters provided by the AF.    
Editor's note:	How to ensure that the enforcement of a VPLMN specific URSP rule sets up a PDU Session routing traffic to the VPLMN is FFS.
Editor's note:	Whether and how URSP Rules can be wild-carded or how to include a group of V-PLMNs is FFS.
How the UE associates applications to PDU Sessions based on URSP Rules follows the procedure described in clause 6.6.2.3.

* * * * End of changes * * * *
