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* * * Start of Change * * * *
[bookmark: _Toc178073123]6.1.1.x	Policy control based on energy related information
[bookmark: _Toc178073124]6.1.1.x.1	General
Based on operator policy, the PCF may make policy decisions based on network energy related subscription data from the UDR and notifications from the EIF, together with any other input for PCC decisions (see clause 6.2.1.2).
The PCF may take into account the following subscription data when making policy decisions:
-	Energy saving policy control subscription information as defined in clause 6.2.1.3.

The PCF may take into account the following information in network energy related notifications when making policy decisions:
-	energy consumption of a UE, PDU Session or QoS flow, as defined in TS 23.501 [2].





The PCF may determine and update the following policies based on network energy related subscription data and notifications:
-	Access and mobility related policy.
-	Session management related policy.
-	UE Route Selection Policy (URSP).
-	Background Data Transfer (BDT) policy.
Editor's note:	It is FFS how UE policy control decision is made based on energy related information.
The PCF may provision and update validity conditions (i.e. validity time period, validity area) in the above policies, based on network energy related notifications from the EIF, for network energy saving within a specific time period and/or specific area.
6.1.1.x.2	Access and mobility related policy control based on energy related information
The PCF may take into account energy saving policy control subscription information, energy related notifications from the EIF and operator policy, when making decisions on access and mobility related policy, e.g. as follows:
-	If network energy saving policy control for the UE is allowed, and energy related notification(s) from the EIF indicates network energy consumption for serving the UE is higher than a predefined threshold, the PCF may modify the UE-AMBR value to be lower than the subscribed UE-AMBR or the UE-AMBR in use for the UE based on operator policy, to reduce the energy consumption for transmitting the Non-GBR QoS Flows of the UE.
-	If network energy saving policy control for the UE is allowed, and energy related notification(s) from the EIF indicates network energy consumption of the NG-RAN for serving the UE is higher than a predefined threshold, the PCF may modify the RFSP Index value to indicate that EPC/E-UTRAN access is prioritized over the 5GS access for the UE with validity time based on operator policy as specified in clause 6.1.2.1.1.
6.1.1.x.3	Session management related policy control based on energy related information
The PCF may take into account energy saving policy control subscription information, energy related notifications from the EIF and operator policy, when making decisions on session management related policy, e.g. as follows:
-	If network energy saving policy control for the UE is allowed, and energy related notification(s) from the EIF indicates network energy consumption for serving the UE or a PDU Session of the UE is higher than a predefined threshold, the PCF may modify the Session-AMBR value to be lower than the subscribed Session-AMBR or the Session-AMBR in use for the PDU Session based on operator policy, to reduce the energy consumption for transmitting the Non-GBR QoS Flows of the PDU Session.
-	If network energy saving policy control for the UE is allowed, and energy related notification(s) from the EIF indicates network energy consumption of the NG-RAN for serving the UE or a MA PDU Session of the UE is higher than a predefined threshold, the PCF may modify the MA PDU Session Control information (e.g. Steering Mode and associated threshold values) in the PCC rules to switch some or all the Non-GBR QoS Flows of the MA PDU Session from 3GPP access to non-3GPP access.

6.1.1.x.4	UE policy control based on energy related information
Editor's note:	It is FFS how UE policy control decision is made based on energy related information.
6.1.1.x.5	Background Data Transfer (BDT) policy negotiation based on energy related information

The AF and PCF negotiate Background Data Transfer (BDT) policy based on energy related information as described in clause 6.1.2.4.

* * * Next Change * * * *
[bookmark: _Toc178073129]6.1.2.1.1	General
The access and mobility related policy control encompasses the management of service area restrictions, the management of the RFSP Index, the management of the UE-AMBR, the management of the UE Slice-MBR, the slice replacement management and the management of the SMF selection. This clause defines the management of service area restrictions and RFSP Index for a UE registered over 3GPP access. The management of service area restrictions for a 5G-RG or a FN-CRG using W-5GAN are specified in TS 23.316 [27].
The management of service area restrictions enables the PCF of the serving PLMN (e.g. V-PCF in roaming case) to modify the service area restrictions used by AMF as described in clause 5.3.4 of TS 23.501 [2].
A UE's subscription may contain service area restrictions, which may be further modified by PCF based on operator defined policies at any time, either by expanding a list of allowed TAIs or by reducing a non-allowed TAIs or by increasing the maximum number of allowed TAIs. Operator defined policies in the PCF may depend on input data such as UE location, time of day, information provided by other NFs such as an AF request to change the service coverage, network analytics from NWDAF, etc.
The AMF may report the subscribed service area restrictions received from UDM during Registration procedure or when the AMF changed, the conditions for reporting are that local policies in the AMF indicate that access and mobility related policy control is enabled. The AMF reports the subscribed service area restrictions to the PCF also when the policy control request trigger for service area restrictions changes, as described in clause 6.1.2.5, is met. The AMF receives the modified service area restrictions from the PCF. The AMF stores them and then uses it to determine mobility restriction for a UE. The PCF may indicate to the AMF that there is an unlimited service area.
The service area restrictions consist of a list of allowed TAI(s) or a list of non-allowed TAI(s) and optionally the maximum number of allowed TAIs.
NOTE 1:	The enforcement of the service area restrictions is performed by the UE, when the UE is in CM-IDLE state or in CM-CONNECTED state when in RRC Inactive, and in the RAN/AMF when the UE is in CM-CONNECTED state.
The management of the RFSP Index enables the PCF to modify the RFSP Index used by the AMF to perform radio resource management functionality as described in clause 5.3.4 of TS 23.501 [2]. The PCF may determine to modify the RFSP Index at any time based on operator policies that take into consideration e.g. accumulated usage, load level information per network slice instance, the indication that high throughput is desired for a specific application traffic or independently of the application in use and other information described in clause 6.1.1.3. If the modified RFSP index value indicates that EPC/E-UTRAN access is prioritized over the 5G access for the UE, the PCF may, based on operator policy, include a RFSP Index in Use Validity Time of the RFSP Index.
The determination of the RFSP Index value requires to configure the PCF with the mapping of RAT Type and/or Frequency value to the RFSP Index that will be sent to RAN.
Operator policies in the PCF may modify the RFSP index based on the Allowed NSSAI, Target NSSAI, Partially Allowed NSSAI, S-NSSAI(s) rejected partially in the RA, rejected S-NSSAI(s) for the RA, Alternative S-NSSAI(s) mapped to some Replaced S-NSSAI(s) or Pending NSSAI as defined in clause 5.15 of TS 23.501 [2].
Operator policies in the PCF may determine that the access and mobility related policy information (e.g. RFSP index value or service area restrictions) can change at the start and stop of an application traffic detection, at the start and stop of a SM Policy Association to a DNN and S-NSSAI, or immediately. In the former case, the PCF subscribes to the SMF for application traffic detection as described in clause 6.2.2.5. In addition, when the PCF evaluates that the access and mobility related policy information need any changes, the PCF reports it to the AF if the AF has subscribed to the notification on outcome of service area coverage change as defined in clause 6.1.3.18.
Operator policies in the PCF may determine that the access and mobility related policy information (e.g. RFSP index value or service area restrictions) can change based on the Spending Limits information from CHF as defined in clause 6.1.1.4.
Operator policies in the PCF may determine that the access and mobility related policy information (e.g. RFSP index value) can change based on energy saving policy control subscription information, energy related notifications and operator policy as described in clause 6.1.1.x.
For radio resource management, the AMF may report the subscribed RFSP Index received from UDM during the Registration procedure or when the AMF changed. The conditions for reporting are that local policies in the AMF indicate that access and mobility related policy control is enabled. The AMF reports the subscribed RFSP Index to the PCF when the subscription to the RFSP Index change to the PCF is met. The AMF receives the modified RFSP Index from the PCF.
NOTE 2:	The enforcement of the RFSP Index is performed in the RAN.
Upon change of AMF, the source AMF informs the PCF that the UE context was removed in the AMF in the case of inter-PLMN mobility.
The management of UE-AMBR enables the PCF to provide the UE-AMBR information to the AMF based on serving network policy. The AMF may report the subscribed UE-AMBR received from UDM. The conditions for reporting are that the PCF provided Policy Control Request Triggers the AMF to report subscribed UE-AMBR. The AMF receives the modified UE-AMBR from the PCF. The AMF provides a UE-AMBR value of the serving network to the RAN as specified in clause 5.7.2.6 of TS 23.501 [2].
The PCF may update the UE-AMBR based on energy saving policy control subscription information, energy related notifications from the EIF and operator policy as described in clause 6.1.1.x.
The management of the SMF selection enables the PCF to instruct the AMF to contact the PCF during the PDU Session Establishment procedure to perform a DNN replacement, as specified in clause 5.6.1 of TS 23.501 [2]. To indicate the conditions to check whether to contact the PCF at PDU Session establishment (as specified in clause 6.1.2.5), the PCF provides the Policy Control Request Triggers SMF selection management and, if necessary Change of the Allowed NSSAI, together with SMF selection management related policy information (see clause 6.5) during UE Registration procedure and at establishment of the AM Policy Association.
The PCF may update the SMF selection management information based on a PCF local decision or upon being informed about a new Allowed NSSAI. The AMF applies the updated SMF selection management information to new PDU Sessions only, i.e. already established PDU Sessions are not affected.
The management of the slice replacement enables the PCF to instruct the AMF to contact the PCF to provide the Alternative S-NSSAI for each S-NSSAI that requires slice replacement as specified in clause 5.15.19 of TS 23.501 [2]. The AMF reports S-NSSAI(s) of the serving network that requires slice replacement. The conditions for reporting are defined in clause 6.1.2.5. The PCF returns the Alternative S-NSSAI for the S-NSSAI of the serving network received from the AMF. The AMF receives the Alternative S-NSSAI for each S-NSSAI that requires slice replacement for which it has provided to the PCF.
If the AMF has indicated support of the Network Slice Replacement for the UE and the PCF detects the change in the availability of the S-NSSAI in the Allowed NSSAI (i.e. the S-NSSAI becomes unavailable or available) based on a PCF local decision (e.g. based on OAM or NWDAF analytics output), the PCF notifies the S-NSSAI availability information (see clause 6.5) based on the implicit subscription from the AMF. The AMF may also interact with the PCF to determine the Alternative S-NSSAI for S-NSSAI to be replaced based on Policy Control Request Triggers as defined in clause 6.1.2.5.
The optional management of UE-Slice-MBR enables the PCF to modify the value in the list of Subscribed UE-Slice-MBR assigned to a SUPI based on serving network policies, if the HPLMN permits based on roaming agreement. The AMF reports the Subscribed UE-Slice-MBR for each S-NSSAI of the serving network. The S-NSSAI of the VPLMN is derived from the Subscribed S-NSSAI by the AMF and provided to the PCF. The AMF may provide the Subscribed S-NSSAI together with the S-NSSAI of the VPLMN. The conditions for reporting are defined in clause 6.1.2.5. The PCF returns the authorized UE-Slice-MBR for the S-NSSAI of the serving network. The AMF receives the authorized list of UE-Slice-MBR value for each S-NSSAI for which it has provided the Subscribed UE-Slice-MBR from the PCF. Then the AMF provides the authorized list of UE-Slice-MBR for the S-NSSAIs in the Allowed S-NSSAI to the RAN as specified in clause 5.7.1.10 of TS 23.501 [2].
The optional management of 5G access stratum time distribution enables the PCF for the UE to instruct the AMF about the 5G access stratum time distribution parameters, i.e. 5G access stratum time distribution indication (enable, disable). Optionally, when 5G access stratum time distribution or (g)PTP time synchronization is enabled, the PCF for the UE instructs the AMF about the Uu Time synchronization error budget. Optionally, when 5G access stratum time distribution is enabled, the PCF for UE instructs the AMF about the clock quality reporting control information (clock quality detail level, clock quality acceptance criteria).
In the case that the PCF for the UE (providing the access and mobility related policy information) and the PCF for the PDU Session of this UE (providing the Session Management related policies) are separate PCF instances, the following applies:
-	If the PCF for the UE determines that the access and mobility related policy information can change at the start and stop of an application traffic detection, the following applies:
-	The PCF for the UE may subscribes to be notified about the PCF binding information when a PCF for the PDU Session (of this UE) is registered in the BSF, including the SUPI, DNN, S-NSSAI. The DNN, S-NSSAI is either provided by the AF or locally configured in the PCF for certain Application Identifier(s). An alternative mechanism for the PCF for the UE to be notified of the PCF for the PDU Session of this UE is to request the AMF to send to the PCF for the PDU Session of the DNN, S-NSSAI, via SMF, the request for notification of SM Policy Association establishment. In this case, the PCF for the PDU Session should subscribe Request for notification on SM Policy Association establishment or termination Policy Control Request Trigger as described in clause 6.1.3.5 to get the binding information of PCF for the UE (as defined in clause 6.1.1.2.2).
-	When the PCF for the UE is notified that PCF for the PDU Session is registered, either via the BSF that provides the UE address, DNN and the PCF address, PCF instance Id and PCF set id if available or via PCF for the PDU Session when it received a request for notification from the SMF. The PCF for the UE may subscribe to the "start/stop of application traffic detection" event defined in clause 6.1.3.18 or trigger a policy decision if there is a SM Policy Association to the DNN, S-NSSAI.
-	The reporting of "start/stop of application traffic detection" to the PCF for the UE is used as input for a policy decision to change the access and mobility related policy information.
NOTE 3:	The PCF for the UE may subscribe to the notifications of newly registered PCF for the PDU Session and subscribe to the "start/stop of application traffic detection" events for multiple applications with different application identifiers. When PCF receives the notifications for multiple applications, the PCF for the UE can determine which access and mobility related policy information to apply based on local configuration and operator policy.
-	If the PCF for the UE determines that the access and mobility related policy information can change at the establishment and termination of a SM Policy Association to a DNN and S-NSSAI base on the notification sent by the BSF, the PCF may indicate to the BSF to report the registration of a PCF for the PDU Session when the first SM Policy Association is established and the deregistration of the PCF for the PDU Session when the last SM Policy Association is terminated for a DNN, S-NSSAI.
-	The PCF for the UE checks if an AF is subscribed to be notified on outcome of service area coverage change, using the related event defined in clause 6.1.3.18.

* * * Next Change * * * *
[bookmark: _Toc178073157]6.1.3.6	Policy control
QoS control refers to the authorization and enforcement of the maximum QoS that is authorized for a service data flow, for a QoS Flow or for the PDU Session. A service data flow may be either of IP type or of Ethernet type. PDU Sessions may be of IP type or Ethernet type or unstructured.
The PCF, in a dynamic PCC Rule, associates a service data flow template to an authorized QoS that is provided in a PCC Rule to the SMF. The PCF may also activate a pre-defined PCC Rule that contains that association.
The authorized QoS for a service data flow template shall include a 5QI and the ARP and may include a 5QI Priority Level. For a 5QI of GBR or Delay-critical GBR resource type, the authorized QoS shall also include the MBR, GBR and may include the QoS Notification Control parameter (for notifications when authorized GFBR can no longer ( or can again) be fulfilled). For 5QI of Non-GBR resource type, the authorized QoS may include the MBR and the Reflective QoS Control parameter. The 5QI value can be standardized (i.e. referring to QoS characteristics as defined in clause 5.7.3 of TS 23.501 [2]), pre-configured (i.e. referring to QoS characteristics configured in the RAN) or dynamically assigned (i.e. referring to QoS characteristics provided by the PCF as Explicitly signalled QoS Characteristics in the PDU Session related policy information described in clause 6.4).
NOTE 1:	Further details, special cases and additional parameters are described in clause 6.3.1.
QoS control also refers to the authorization and enforcement of the Session-AMBR, default 5QI/ARP combination and 5QI Priority Level, if applicable. The PCF may provide the Authorized Session-AMBR, the Authorized default 5QI and ARP combination and the 5QI Priority Level as part of the PDU Session information for the PDU Session to the SMF. The Authorized Session-AMBR, Authorized default 5QI/ARP and if available, 5QI Priority Level values take precedence over other values locally configured or received at the SMF.
The PCF may update the Session-AMBR based on energy saving policy control subscription information, energy related notifications and operator policy as described in clause 6.1.1.x.
In home routed roaming, the H-SMF may provide the QoS constraints (defined in clause 5.7.1.11 of TS 23.501 [2]) received from the VPLMN (according to clause 4.3.2.2.2 of TS 23.502 [3]) to the H-PCF. The H-PCF ensures that the Authorized Session-AMBR value does not exceed the Session-AMBR value provided by the VPLMN, that the Authorized default 5QI/ARP contains a 5QI and ARP value supported by the VPLMN and if available, the applicable 5QI Priority Level is supported by the VPLMN. If no QoS constraints are provided the H-PCF considers that no QoS constraints apply unless operator policies define any. The PCF shall also consider the QoS constraints for the setting of the Subsequent Authorized default 5QI/ARP, if available, the applicable 5QI Priority Level and Subsequent Authorized Session-AMBR.
For policy control, the AF interacts with the PCF and the PCF interacts with the SMF as instructed by the AF. For certain events related to policy control, the AF shall be able to give instructions to the PCF to act on its own, i.e. based on the service information currently available. The following events are subject to instructions from the AF:
-	The authorization of the service based on incomplete service information;
NOTE 2:	The QoS authorization based on incomplete service information is required for e.g. IMS session setup scenarios with available resources on originating side and a need for resource reservation on terminating side.
-	The immediate authorization of the service;
-	The gate control (i.e. whether there is a common gate handling per AF session or an individual gate handling per AF session component required);
-	The forwarding of QoS Flow level information or events (see clause 6.1.3.18).
The UE and the AF shall provide all available Flow Description information (e.g. source and destination IP address and port numbers and the protocol information) to enable the binding functionality and the generation or selection of the service data flow filter(s) in the PCC rules. The AF may also provide a ToS (IPv4) or TC (IPv6) value that is set by the application as part of the Flow Description information. The PCF generates a PCC Rule with service data flow filter(s) (either as IP Packet Filter set as defined in clause 5.7.6.2 of TS 23.501 [2] or as Ethernet Packet Filter set as defined in clause 5.7.6.3 of TS 23.501 [2]) derived from the Flow Description information.
NOTE 3:	A ToS/TC value can be useful when another packet filter attribute is needed to differentiate between packet flows. For example, packet flows encapsulated and encrypted by a tunnelling protocol can be differentiated by the ToS/TC value of the outer header if appropriately set by the application. To use ToS/TC for service data flow detection, network configuration by the operator (and additionally by the 3rd party Service Provider when the transport network is not fully within the operator control) needs to ensure there is no ToS/TC re-marking applied along the path from the application to the PSA UPF and the specific ToS/TC values are managed properly to avoid potential collision with other usage (e.g. paging policy differentiation). An example that the transport network is not fully within operator control is the Edge Hosting Environment according to TS 23.548 [33].
If SMF indicates that a PDU Session is carried over NR satellite access or satellite backhaul, the PCF may take this information into account for the policy decision, e.g. together with any delay requirements provided by the AF.
When SMF indicates that the dynamic satellite backhaul is used to serve the PDU Session, the PCF, based on local policy, may use QoS monitoring (as described in clause 6.1.3.21) to get reports for the packet delay (defined in clause 5.45.2 of TS 23.501 [2]). The PCF may take this reported packet delay information into account for the policy decision along with other criteria, such as the AF requested QoS requirements.

* * * Next Change * * * *
[bookmark: _Toc19197356][bookmark: _Toc27896509][bookmark: _Toc36192677][bookmark: _Toc37076408][bookmark: _Toc45194854][bookmark: _Toc47594266][bookmark: _Toc51836897][bookmark: _Toc178073171]6.1.3.20	Access Traffic Steering, Switching and Splitting
As specified in TS 23.501 [2], the Access Traffic Steering, Switching and Splitting (ATSSS) feature is an optional feature that may be supported by the UE and the 5GC network.
The ATSSS feature enables a multi-access PDU Connectivity Service, which can exchange PDUs between the UE and a data network by simultaneously using one 3GPP access network and one non-3GPP access network (both connected to 5GC) when both accesses are allowed for the same S-NSSAI. The multi-access PDU Connectivity Service also supports the exchange of PDUs between the UE and a data network by simultaneously using one 3GPP access network in EPC and one non-3GPP access network in 5GC, or one 3GPP access network in 5GC and one non-3GPP access network in EPC, as described in TS 23.501 [2]. This enables a scenario where a MA PDU Session can simultaneously be associated with user-plane resources on 3GPP access network connected to 5GC or EPC and non-3GPP access connected to 5GC, or with user-plane resources on 3GPP access network connected to 5GC and non-3GPP access connected to EPC.
The PCF is informed of the ATSSS capabilities of a MA PDU Session by the SMF, as defined in clause 5.32.2 of TS 23.501 [2]. The ATSSS capabilities are both the Steering Mode and the Steering Functionality.
The PCF control of Access Traffic Steering, Switching and Splitting for a detected service data flow (SDF) is enabled by including Multi-Access PDU (MA PDU) Session Control information in the PCC rule. This allows the PCF to control:
-	The Steering Mode that is used to steer/switch/split the detected SDF. The available Steering Modes are defined in TS 23.501 [2].
-	The Steering Functionality that is used for the detected SDF, e.g. the MPTCP functionality or the ATSSS-LL functionality or the MPQUIC functionality defined in TS 23.501 [2].
-	The Steering Mode Indicator authorized for the detected SDF.
-	The Threshold values for RTT and Packet Loss Rate authorized for the detected SDF.
-	The Charging information depending on what Access Type is used for a detected SDF.
-	The Usage Monitoring information depending on what Access Type is used for a detected SDF.
-	Transport Mode that is used for the detected SDF. The available Transport Modes are defined in TS 23.501 [2].
The rest of the information in the PCC Rule apply to the SDF as such and are not dependent on what Access Type is used for a packet.
The PCF may update the MA PDU Session Control information in the PCC rules based on energy saving policy control subscription information, energy related notifications and operator policy as described in clause 6.1.1.x.
The MA PDU Session Control information in the PCC rules is used by the SMF in order to create applicable N4 rules for the UPF and ATSSS rules for the UE, as described in TS 23.501 [2]. The ATSSS rules are sent to UE via NAS when the MA PDU Session is created or updated by the SMF/PCF, as described in TS 23.501 [2] and TS 23.502 [3].
When MA PDU Session Control Information is provided to the SMF within a PCC Rule, the (H-)PCF provides both the Service Data Flow templates to identify a Service Data Flow in the UPF and if the Service Data Flow template includes an application identifier, then the corresponding Application descriptors to identify the application traffic in the UE is also included.
The (H-) PCF may use the OSid stored in the UDR as DataSet "Policy Data" and Data Subset "UE context policy control data" to determine the OSAppId supported by the OSid. The (H-)PCF may also provide multiple Application descriptors to identify application traffic in the UE, this is determined by the (H-)PCF local policies that indicates e.g. the operating system supported by the UE. If no OSid is available in the UDR, the (H-)PCF may use the PEI to determine the OSid supported by the UE.
NOTE 1:	If the (H-)PCF does not take into account the received PEI and/or OSId then the (H-)PCF can send PCC rules containing application traffic descriptors associated to multiple operating systems.
The Traffic Descriptor in the ATSSS rule is generated by the SMF from the SDF template of the PCC rule. If the SDF template contains SDF filters, the SMF uses the UL SDF filters for the generation of the IP descriptors or Non-IP descriptors, respectively. If the SDF template contains an application identifier, the SMF includes the Application descriptors received from the PCF as part of the MA PDU Session information in the PCC Rule within the Traffic Descriptors in the ATSSS rule.
For the Load-Balancing steering mode with fixed split percentages (i.e. without the Autonomous load-balance indicator or UE-assistance indicator), the PCF may provide one or more threshold values together with the split percentages. For the Priority-based steering mode, the PCF may provide one or more threshold values together with the priority of the accesses. For the Redundant steering mode, the PCF may provide one threshold value and/or a primary access. For the Load-Balancing and the Priority-based steering mode, one threshold value for the Round Trip Time (RTT) and/or one threshold value for the Packet Loss Rate (PLR) may be included in a PCC Rule. For the Redundant steering mode, either one threshold value for the Round Trip Time (RTT) or one threshold value for the Packet Loss Rate (PLR) may be included in a PCC Rule based on local configuration or QoS requirements received from AF as specified in clause 4.15.6.6 or clause 4.15.6.6a of TS 23.502 [3]. The threshold values are not dependent on what Access Type is used for a packet, i.e. a given threshold value is applicable to both accesses. The threshold values are applied by the UE and UPF as described in TS 23.501 [2].
NOTE 2:	The Round Trip Time (RTT) threshold value can be determined based on the PDB of the 5QI authorized for the SDF, and the Packet Loss Rate (PLR) threshold value can be determined based on the PER of the 5QI authorized for the SDF.
The MA PDU Session Control information in a PCC rule may contain only one of the following Steering Mode Indicators:
-	Autonomous load-balance indicator: This indicator may be included only when the Steering Mode is Load-Balancing and indicates whether autonomous load-balance operation is allowed. Further details are specified in clause 5.32.8 of TS 23.501 [2].
-	UE-assistance indicator: It indicates that the UE can decide how to distribute the UL traffic based on its internal state (e.g. battery level), and that the UE can request from UPF to apply the same distribution for the DL traffic. Further details are specified in clause 5.32.8 of TS 23.501 [2].
The PCF may also provide URSP rules to the UE for instructing the UE to establish a MA PDU Session, as described in clause 6.6.2.
The PCF control of PDU Session level Usage Monitoring depending on what access type is used to carry the traffic is enabled by providing Usage Monitoring control related information per access in the PDU Session related policy control information (as described in clause 6.4).
The Transport Mode may be included in a PCC rule that is used for the detected SDF only when the Steering functionality is the MPQUIC functionality.
If the MA PDU Session is capable of supporting one of the following:
-	MPTCP and ATSSS-LL with any Steering Mode (i.e. any Steering Mode allowed for ATSSS-LL) in the downlink and MPTCP and ATSSS-LL with Active-Standby in the uplink;
-	MPQUIC and ATSSS-LL with any Steering Mode (i.e. any Steering Mode allowed for ATSSS-LL) in the downlink and MPQUIC and ATSSS-LL with Active-Standby in the uplink;
-	MPTCP, MPQUIC and ATSSS-LL with any Steering Mode (i.e. any Steering Mode allowed for ATSSS-LL) in the downlink and MPTCP, MPQUIC and ATSSS-LL with Active-Standby in the uplink,
then the PCF shall provide a PCC Rule for "match all" traffic. This PCC Rule contains a "match all" SDF template, the lowest precedence, the Steering Functionality set to "ATSSS-LL" and the Steering Mode set to "Active-Standby" for the uplink direction, and the Steering Functionality set to "ATSSS-LL" and the Steering Mode set to any supported steering mode (i.e. any Steering Mode allowed for ATSSS-LL) for the downlink direction.
If the MA PDU Session is capable of supporting one of the following:
-	MPTCP with any Steering Mode in the downlink, ATSSS-LL with any steering mode except Smallest Delay steering mode and Redundant steering mode in the downlink, and MPTCP and ATSSS-LL with Active-Standby in the uplink;
-	MPQUIC with any Steering Mode in the downlink, ATSSS-LL with any steering mode except Smallest Delay steering mode and Redundant steering mode in the downlink, and MPQUIC and ATSSS-LL with Active-Standby in the uplink;
-	Both MPTCP and MPQUIC with any Steering Mode in the downlink, ATSSS-LL with any steering mode except Smallest Delay steering mode and Redundant steering mode in the downlink, and MPTCP, MPQUIC and ATSSS-LL with Active-Standby in the uplink,
then the PCF shall provide a PCC Rule for "match all" traffic. This PCC Rule contains a "match all" SDF template, the lowest precedence, the Steering Functionality set to "ATSSS-LL" and the Steering Mode set to "Active-Standby" for the uplink direction, and the Steering Functionality set to "ATSSS-LL" and the Steering Mode set to any supported steering mode except Smallest Delay steering mode and Redundant steering mode for the downlink direction.
If the MA PDU Session is capable of supporting one of the following:
-	MPTCP and ATSSS-LL with Active-Standby in the uplink and downlink;
-	MPQUIC and ATSSS-LL with Active-Standby in the uplink and downlink;
-	MPTCP, MPQUIC and ATSSS-LL with Active-Standby in the uplink and downlink,
then the PCF shall provide a PCC Rule for "match all" traffic. This PCC Rule contains a "match all" SDF template, the lowest precedence, the Steering Functionality set to "ATSSS-LL" and the Steering Mode set to "Active-Standby" for the uplink direction and the downlink direction.
If the MA PDU Session is capable of supporting one of the following:
-	MPTCP and ATSSS-LL with any Steering Mode (i.e. any Steering Mode allowed for ATSSS-LL) in the uplink and downlink;
-	MPQUIC and ATSSS-LL with any Steering Mode (i.e. any Steering Mode allowed for ATSSS-LL) in the uplink and downlink;
-	MPTCP, MPQUIC and ATSSS-LL with any Steering Mode (i.e. any Steering Mode allowed for ATSSS-LL) in the uplink and downlink,
then the PCF shall provide a PCC Rule for "match all" traffic. This PCC Rule may contain a "match all" SDF template, the lowest precedence, the Steering Functionality set to "ATSSS-LL" and the Steering Mode set to any supported steering mode for the uplink direction and for the downlink direction (i.e. any Steering Mode allowed for ATSSS-LL).
The Steering functionality "ATSSS-LL" shall not be provided together with Steering Mode "Redundant".
These PCC Rules are used by the SMF to generate an ATSSS rule for the UE and an N4 rule for the UPF to route the "match all" traffic of the MA PDU Session in the uplink and downlink direction respectively.
NOTE 3:	The PCF can also use the ATSSS capability of the MA PDU Session to provide PCC Rules containing SDF template for some specific non-MPTCP traffic or non-MPQUIC traffic other than the PCC Rule containing a "match all" SDF template. This allows the operator to apply different policies e.g. charging key to non-MPTCP traffic or non-MPQUIC traffic other than the non-MPTCP traffic or non-MPQUIC matching the "match all" PCC Rule.
[bookmark: _CR6_1_3_21]When the Redundant steering mode is used and resources are not available in one access, the SMF will notify the PCF about the resource allocation failure and indicate the respective Access Type (as described in clause 6.1.3.5). The PCF can then determine by implementation specific means how to proceed with such a GBR SDF for which redundant traffic transmission is no longer possible.
NOTE 4:	The PCF can e.g. provide the PCC rule again in order to trigger another resource allocation, modify the MA PDU Session Control information in the PCC rule or remove the PCC rule (and inform the AF accordingly).

* * * Next Change * * * *
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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 6.2.1.3-1:
[bookmark: _CRTable6_21]Table 6.2.1.3-1: 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 1).
	Optional

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

	Subscriber spending limits information
	List of policy counter identifiers and statuses of these policy counters relevant for UE policy control.
	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

	Restricted Status
	Indicates that the UE has a status of Restricted, lists its accompanying reason(s) and the Time stamp of when this status was stored (NOTE 2).
	Optional

	Indication of UE capability of reporting URSP rule enforcement to network
	Indicates the UE support for reporting URSP rule enforcement to network.
	Optional

	Indication of VPLMN specific URSP rule support
	Indicates the UE support of VPLMN specific URSP rules.
	Optional

	NOTE 1:	ATSSS information is defined in Table 5.2.3.3.1-1 of TS 23.502 [3] and Indicates whether MA PDU Session establishment is allowed.
NOTE 2:	Accompanying reason is according to Exception IDs defined in Table 6.7.5.1-1 of TS 23.288 [24]. For example, Unexpected UE location.



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 6.2.1.3-2.
[bookmark: _CRTable6_22]Table 6.2.1.3-2: 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

	Subscriber spending limits information
	List of policy counter identifiers and statuses of the policy counters relevant for session management related policy control.
	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

	Service Function Chaining influence indication
	Indication on whether AF influence on Service Function Chaining is allowed or not allowed.
	Optional

	Subscribed UE-Slice-MBR(s)
	List of maximum aggregated uplink and downlink MBRs to be shared across all GBR and Non-GBR QoS Flows related to the same S-NSSAI according to the subscription of the user. There is a single uplink and a single downlink value per S-NSSAI.
	Conditional (NOTE 2)

	Restricted Status
	Indicates that the UE has a status of Restricted, lists its accompanying reason(s) and the Time stamp of when this status was stored (NOTE 3).
	Optional

	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:	Accompanying reason is according to Exception IDs defined in Table 6.7.5.1-1 of TS 23.288 [24]. For example, Unexpected UE location.



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 6.2.1.3-2. 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.
[bookmark: _CRTable6_23]Table 6.2.1.3-3: 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
	Indicates 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 6.2.1.3-4.
[bookmark: _CRTable6_24]Table 6.2.1.3-4: Policy Set Entry
	Information name
	Description
	Category

	Policy Set Entry
	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 tuples (PLMN ID, list of PSIs associated with the PLMN ID) may also be included.
	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 6.2.1.3-5:
[bookmark: _CRTable6_25]Table 6.2.1.3-5: 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 the 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 6.2.1.3-6:
[bookmark: _CRTable6_26]Table 6.2.1.3-6: 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

	Subscriber spending limits information
	List of policy counter identifiers and statuses of these policy counters relevant for access and mobility related policy control.
	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

	Restricted Status
	Indicates that the UE has a status of Restricted, lists its accompanying reason(s) and the Time stamp of when this status was stored (NOTE 1).
	Optional

	NOTE 1:	Accompanying reason is according to Exception IDs defined in Table 6.7.5.1-1 of TS 23.288 [24]. For example, Unexpected UE location.



[bookmark: _CR6_2_1_4]The 5G VN group specific policy control information is per group 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 "5G VN Group Specific Control Data" is described in Table 6.2.1.3-7:
Table 6.2.1.3-7: 5G VN Group specific policy control information
	Information name
	Description
	Category

	Maximum Group Data Rate for UL
	The maximum uplink data rate for the specific 5G VN group (see clause 6.1.5). (NOTE 1)
	Optional

	Maximum Group Data Rate for DL
	The maximum downlink data rate for the specific 5G VN group (see clause 6.1.5). (NOTE 1)
	Optional

	Remaining Maximum Group Data Rate for UL
	The remaining maximum uplink data rate for the specific 5G VN group (NOTE 1).
	Optional

	Remaining Maximum Group Data Rate for DL
	The remaining maximum downlink data rate for the specific 5G VN group (NOTE 1).
	Optional

	NOTE 1:	The initial value is set to the Maximum Group Data Rate for UL/DL value (as part of the 5G VN group data stored at the UDR subscription data) as described in clause 6.1.5 and/or operator policies.



The policy control subscription profile information provided per UE by the UDR using Nudr service for Data Set "Policy Data" and Data Subset "Energy saving policy control data" is described in Table 6.2.1.3-8:
Table 6.2.1.3-8: Energy saving policy control subscription information
	Information name
	Description
	Category

	Energy saving allowed
	Indicates whether network energy saving related policies can be enforced to the UE.
	Optional

	Energy saving time period
	Indicates the time period during which network energy saving related policies can be enforced to the UE.
	Optional

	Energy saving area
	Indicates the area where network energy saving related policies can be enforced to the UE.
	Optional

	
	
	




* * * End of Changes * * * *




