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	[bookmark: _Hlk55138113]Reason for change:
	Include conclusions on KI#3 in TR 23.700-40:
-	Solution #22 is used as basis of normative work (i.e. the RAN enforces the UL/DL Slice-MBR as in solution #22).
-	The PCF shall be able to receive the S-MBR to be able to enable policy control of existing QoS parameters for the PDU session(s) not to exceed the S-MBR.

	
	

	Summary of change:
	Solution#22 states that “The AMF may provide the Allowed NSSAI and the subscribed SMBR for each S-NSSAI in the Allowed NSSAI to PCF in roaming case.”. Then, the PCF provides the authorized Slice-MBR for each S-NSSAI in the Allowed NSSAI.

Define functionality in the PCF to receive the subscribed Slice MBR value, monitor the QoS flows in the PDU sessions of a UE in a S-NSSAI do not exceed the Slice-MBR value.

	
	

	Consequences if not approved:
	Incomplete specification of the conclusions for KI#3.
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	This CR's revision history:
	Rev 2 removes the termination of the SM policy association as a possible action.
Alignment of terminology (Subscribed-UE-Slice-MBR) and description (list of UE-Slice-MBR per S-NSSAI) with the related CRs.
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[bookmark: _Toc19197323][bookmark: _Toc27896476][bookmark: _Toc36192644][bookmark: _Toc37076375][bookmark: _Toc45194821][bookmark: _Toc47594233][bookmark: _Toc51836864][bookmark: _Toc59101298]6.1.2.1	Access and mobility related policy control
The access and mobility policy control encompasses the management of service area restrictions, the management of the RFSP Index  functionalities and, the management of the UE-AMBR, the management of the UESlice-MBR 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 TS 23.501 [2] clause 5.3.4.
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 Control is enable. 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 TS 23.501 [2] clause 5.3.4. The PCF modifies the RFSP Index 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. The subscribed RFSP Index may be further adjusted by the PCF based on operator policies at any time.
Operator policies in the PCF may determine that the Access and Mobility related policies (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 policies 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.
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 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 subscriber subscribed UE-AMBR change. 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 TS 23.501 [2], clause 5.7.2.6.
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 TS 23.501 [2], clause 5.6.1. 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 control 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 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 may report the Subscribed UE-Slice-MBR for each S-NSSAI in the Allowed NSSAI received from UDM. The conditions for reporting are that the PCF provided Policy Control Request Trigger the AMF to report list of Subscribed UE-Slice-MBR. The AMF receives the authorized list of UE-Slice-MBR value for each S-NSSAI in the Allowed NSSAI from the PCF. Then the AMF provides the authorized list of UE-Slice-MBR to the RAN as specified in TS 23.501 [2], clause 5.7.1.10.
In the case that the PCF for the UE (providing the Access and Mobility related policies) and the PCF for the PDU Session of this UE (providing the start/stop of application traffic detection) are separate PCF instances, the following applies:
-	The PCF for the UE may subscribes to be notified about 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 Id(s).
-	When the PCF for the UE is notified that PCF for the PDU Session is registered, the BSF provides the UE address, DNN and the PCF address, PCF instance Id and PCF set id if available. 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 policies.
-	The PCF 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: _Toc19197365][bookmark: _Toc27896518][bookmark: _Toc36192686][bookmark: _Toc37076417][bookmark: _Toc45194867][bookmark: _Toc47594279][bookmark: _Toc51836908][bookmark: _Toc59101343]6.2.1.4	V-PCF
The V-PCF is a functional element that encompasses policy control decision functionalities in the VPLMN.
For session management related policy control, the V-PCF only includes functionality for local breakout roaming scenario based on roaming agreements.
For UE policy control, the V-PCF receives the UE policy from the H-PCF and forwards it to the UE via the AMF. The V-PCF can send additional UE policy information (i.e. ANDSP policies) to the UE which is different from the one from H-PCF.
For Access and mobility related policy control, the V-PCF generates the values for RFSP Index, UE-AMBR, UE-Slice-MBR, Service Area Restriction and SMF selection management.
---------------------------------------Next Change------------------------------------------------
6.2.1.x	Monitoring the data rate per Network Slice for a UE
A PCF may support monitoring of data rate per S-NSSAI for a UE. The monitoring is performed by aggregating the Session-AMBR values and the MBR values allocated to each PCC Rule (belonging to a GBR service data flow) in all PDU Sessions established for a UE in that S-NSSAI. To enable this monitoring, the SMF selects the same PCF instance for all PDU Sessions of the UE to the S-NSSAI that is subject to this monitoring, this is achieved as described in clause 6.3.7.1 in TS 23.501 [2], for example by using local operator policies in the SMF, SUPI ranges or explicit indication from the AMF to select the PCF selected for the UE.
If the monitored data rate per S-NSSAI for a UE reaches a certain percentage of the UE-Slice-MBR value for that S-NSSAI (detected via operator defined thresholds), the PCF may apply a policy decision to strengthen the traffic restrictions for individual PDU Sessions or PCC rules (e.g. to change Session-AMBR value (if allowed by the HPLMN) or update PCC Rule(s) to change QoS or charging keys(s)) and interact with the SMF accordingly. When the data rate per S-NSSAI for a UE falls below that percentage of the UE-Slice-MBR value, the PCF may relax the traffic restrictions for individual PDU Sessions or PCC rules.
NOTE:	It is recommended to avoid frequent policy decisions which trigger a signalling with the UE (like change of Session-AMBR or change of MBR in a PCC rule belonging to a GBR service data flow).

---------------------------------------Next Change------------------------------------------------
6.5	Access and mobility related policy information
To enable the enforcement in the 5GC system of the access and mobility policy decisions made by the PCF for the control of the service area restrictions and RFSP Index, the 5GC system may provide the Access and mobility related policy control information from the PCF to the AMF.
Table 6.5-1 lists the AMF access and mobility related policy information.
Table 6.5-1: Access and mobility related policy control information
	Information name
	Description
	Category
	PCF permitted to modify in a UE context in the AMF
	Scope

	Aggregated maximum bite rate
	This part defines the aggregated maximum bite rate
	
	
	

	UE-AMBR
	This defines the UE-AMBR value that applies for a UE
	Conditional
(NOTE 5)
	Yes
	UE context

	List of UE-Slice-MBR
	[bookmark: _GoBack]This defines the List of UE-Slice-MBR (UL/DL) that applies to the network slice of the UE. 
	Conditional
(NOTE 8)
	Yes
	UE context

	Service Area Restrictions 
	This part defines the service area restrictions
	
	
	

	List of allowed TAIs.
	List of allowed TAIs
(NOTE 3) (NOTE 4).
	Conditional
(NOTE 1)
	Yes
	UE context

	List of non-allowed TAIs.
	List of non-allowed TAIs
 (NOTE 3).
	Conditional
(NOTE 1)
	Yes
	UE context

	Maximum number of allowed TAIs
	The maximum number of allowed TAIs.
(NOTE 4)
	Conditional
(NOTE 1)
	Yes
	UE context

	RFSP Index
	This part defines the RFSP index
	
	
	

	RFSP Index
	Defines the RFSP Index that applies for a UE
	Conditional
(NOTE 2)
	Yes
	UE context

	SMF selection management
	This part defines the SMF selection management instructions
	
	
	

	DNN replacement of unsupported DNNs
	Defines if a UE requested unsupported DNN is requested for replacement by PCF
	Conditional
(NOTE 6)
	Yes
	UE context

	List of S-NSSAIs
	Defines the list of S-NSSAIs containing DNN candidates for replacement by PCF
	Conditional
(NOTE 6)
(NOTE 7)
	Yes
	UE context

	Per S-NSSAI: List of DNNs
	Defines UE requested DNN candidates for replacement by PCF
	Conditional
(NOTE 6)
	Yes
	UE context

	NOTE 1:	If management of service area restrictions by PCF is enabled.
NOTE 2:	If management of RFSP index by PCF is enabled.
NOTE 3:	Either the list of allowed TAIs or the list of non-allowed TAIs are provided by the PCF.
NOTE 4:	Both the maximum number of allowed TAIs and the list of allowed TAIs may be sent by PCF.
NOTE 5:	If management of UE-AMBR by PCF is enabled. 
NOTE 6:	If SMF selection management by PCF is enabled.
NOTE 7:	The List of S-NSSAIs contains S-NSSAIs, valid in the serving network, of the Allowed NSSAI.
NOTE 8:   If management of UE-Slice-MBR by PCF is enabled.



The list of allowed TAIs indicates the TAIs where the UE is allowed to be registered, see TS 23.501 [2] clause 5.3.4 for the description on how AMF uses this information.
The list of non-allowed TAIs indicates the TAIs where the UE is not allowed to be registered, see TS 23.501 [2] clause 5.3.4 for the description on how AMF uses this information.
The Maximum number of allowed TAs indicates the maximum number of allowed Tracking Areas, the list of TAI is defined in the AMF and not explicitly provided by the PCF.
The RFSP Index defines the RFSP Index for radio resource management functionality.
The UE-AMBR limits the aggregated bit rate across all Non-GBR QoS Flows of a UE in the serving network.
The list of UE-Slice-MBR defines the list of authorized UE-Slice-MBR allocated for a UE, how it is enforced is described in TS 23.501 [2] clause 5.7.1.10.
The DNN replacement of unsupported DNNs indicates that the AMF shall contact the PCF for replacement of an unsupported DNN requested by the UE.
The List of S-NSSAIs defines the S-NSSAIs, valid in the serving network, of the Allowed NSSAI that contain DNN candidates for replacement by PCF.
The List of DNNs defines the DNN candidates for which the AMF shall contact the PCF for replacement if such a DNN is requested by a UE.
---------------------------------------End of Changes---------------------------------------------


