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* * * First Change * * * 
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The SMF may include either the UDM subscribed AMBR or, if the "DN-Authorization" feature is supported, the DN-AAA authorized AMBR per PDU session within the "subsSessAmbr" attribute in the SmPolicyContextData data structure, as defined in subclause 4.2.2.2. When both the UDM subscribed Session-AMBR and the DN-AAA authorized Session-AMBR are available in the SMF, the DN-AAA authorized Session-AMBR shall take precedence over the UDM subscribed Session-AMBR.
In home routed roaming, and if the "VPLMN-QoS-Control" feature is supported, the SMF shall provide the session-AMBR constraints received from the VPLMN, if available, within the "vplmnQos" attribute.
The PCF shall authorize the session AMBR based on the operator's policy and, in the home routed scenario, shall ensure that the authorized session AMBR value does not exceed the session AMBR value provided by the VPLMN, if available.
NOTE:	If the SMF does not provide the session AMBR constraints in the VPLMN to the PCF, the PCF considers that no session AMBR constrains apply unless operator policies define any.
When data rate control per Network Slice applies, the PCF shall authorize the session AMBR as described in subclause 4.2.6.x. 
The PCF shall provision the authorized session AMBR to the SMF in the response to the received HTTP POST message, as defined in subclauses 4.2.6.3.1 and 4.2.6.3.2.
Upon reception of the authorized session AMBR from the PCF, the SMF shall apply the corresponding procedures towards the access network, the UE and the UPF for the enforcement of the AMBR for the concerned PDU session.

* * * Second Change * * * 
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When Npcf_SMPolicyControl_Create request is received, the PCF may check if the request relates to an SM Policy Association that is subject to data rate limitation based on the received S-NSSAI. If this is the case the PCF shall apply data rate control per Network Slice as described in subclause 4.2.6.x. The utilized data rate per S-NSSAI may be a positive value as described in that subclause.
* * * Third Change * * * 
4.2.3.x	Data rate control per Network Slice
At the time a PCF-initiated change of Authorized Session AMBR occurs or PCC Rule(s) of a GBR service data flow needs to be provisioned in the SMF, the PCF may check if the SM Policy Association is subject to data rate limitation. If it is the case, the PCF shall apply data rate control per Network Slice as described in subclause 4.2.6.x. The utilized data rate per S-NSSAI may be a positive or negative value as described in that subclause.
* * * Fourth Change * * * 
4.2.4.x	Data rate control per Network Slice
When Npcf_SMPolicyControl_Update request is received that requires a change of Authorized Session AMBR and/or MBR updates for PCC Rules corresponding to GBR service data flow(s), the PCF may check if the SM Policy Association is subject to data rate limitation. If it is the case, the PCF shall apply data rate control per Network Slice as described in subclause 4.2.6.x. The utilized data rate per S-NSSAI may be a positive or negative value as described in that subclause.
* * * Fiveth Change * * * 
4.2.5.x	Data rate control per Network Slice
When Npcf_SMPolicyControl_Delete request is received, the PCF may check if the SM Policy Association is subject to data rate limitation. If it is the case, the PCF shall apply data rate control per Network Slice as described in subclause 4.2.6.x. If this is the case the PCF shall apply data rate control per Network Slice as described in subclause 4.2.6.x. The utilized data rate per S-NSSAI may be a negative value as described in that subclause.
* * * Seventh Change * * * 
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The Provisioning of authorized QoS per service data flow is a part of PCC rule provisioning procedure, as described in subclause 4.2.6.2.1.
The authorized QoS per service data flow shall be provisioned within a QosData data structure. The PCF shall include a "qosDecs" attribute containing the corresponding QoS data decision within the SmPolicyDecision data structure and include the reference to this QoS data decision within the "refQosData" attribute of the PccRule data instance.
When data rate control per Network Slice applies and the authorized QoS per service data flow refers to a 5QI of GBR type, the PCF shall calculate the authorized QoS per service data flow as described in subclause 4.2.6.x.
Within the QoS data decision, for 5QI of GBR type or delay critical GBR type, the PCF shall include the authorized GBR 5QI or delay critical GBR 5QI respectively within the "5qi" attribute, the ARP within the "arp" attribute, and max bandwidth in uplink within the "maxbrUl" attribute and/or max bandwidth in downlink within the "maxbrDl" attribute, the guaranteed bandwidth in uplink within the "gbrUl" attribute and/or the guaranteed bandwidth in downlink within the "gbrDl" attribute. If the PCF determines that the application traffic can be adapted to the change in the QoS based on the configuration (e.g. if the AF is capable to trigger rate adaptation), the PCF may request a notification when authorized GBR or delay critical GBR cannot be guaranteed or can be guaranteed again by including the "qnc" attribute set to true.
Within the QoS data decision, for 5QI of non-GBR type, the PCF shall include the authorized non-GBR 5QI within the "5qi" attribute and the ARP within the "arp" attribute. The PCF may authorize the max bandwidth in uplink within the "maxbrUl" attribute and/or max bandwidth in downlink within the "maxbrDl" attribute.
When the PCF authorizes a standardized 5QI but a Priority Level, an Averaging Window and/or a Maximum Data Burst Volume which are different from the standardized value in the table 5.7.4-1 of 3GPP TS 23.501 [2] are required, the PCF shall include the Priority Level within the "priorityLevel" attribute, the Averaging Window within the "averWindow" attribute and/or the Maximum Data Burst Volume within the "maxDataBurstVol" attribute or the "extMaxDataBurstVol" attribute (if supported, see subclause 4.2.2.1).
NOTE 1:	For the non-standardized or non-configured 5QI, the PCF needs to authorize explicitly signalled QoS Characteristics associated with the 5QI if the PCF has not provisioned it.
If the configured policy allows at reception of the service information from the AF and the application of the rules of the QoS mapping procedures defined in 3GPP TS 29.513 [7] subclause 7.3.2 for the received service information result in a 5QI of 1 associated with the corresponding flows, and the RAN-Support-Info feature as defined subclause 5.8 is supported, the PCF shall determine the Maximum Packet Loss Rate for UL and DL for those flows associated within 5QI of 1. In this case, the PCF shall include the value of Maximum Packet Loss Rate for UL within the "maxPacketLossRateUl" attribute and/or the value of Maximum Packet Loss Rate for DL within the "maxPacketLossRateDl" attribute.
NOTE 2:	If CHEM feature is supported, then PCF as described in subclause 7.2.3 of 3GPP TS 29.513 [7] or based on local configuration, the PCF sets the downlink and uplink maximum packet loss rates corresponding to either the most robust codec mode or the least robust codec mode of the negotiated set in each direction.
If the PCF wants to ensure that a PCC Rule is always bound to the default QoS flow, the policy provisioning for the related authorized QoS shall be done as described in subclause 4.2.6.2.10.
The SMF shall perform a QoS flow binding based on the QoS information within the Qos data decision as defined in subclause 6.4 of 3GPP TS 29.513 [7] after the SMF installs or activates the PCC rules.
The SMF shall reserve the resources necessary for the guaranteed bitrate for the PCC rule upon receipt of a PCC rule provisioning including QoS information. For GBR QoS flows the SMF should set the QoS flow's GBR to the sum of the GBRs of all PCC rules that are active/installed and bound to that GBR QoS flow. For GBR QoS flow the SMF should set the QoS flow's MBR to the sum of the MBRs of all PCC rules that are active/installed and bound to that GBR QoS flow.
NOTE 3:	Since the PCF controls the GBR value in the PCC rule, the PCF can prevent that uplink GBR resources are reserved by providing an uplink GBR value of zero for that PCC rule This may be useful e.g. for a PCC rule with application identifier as the uplink traffic can be received in other QoS flow than the one the PCC rule is bound to.
The SMF shall assign  a QFI if a new QoS flow needs to be established and shall derive, if applicable, the QoS profile required towards the Access Network,  the QoS rule required towards the UE and the QoS information with PDRs towards to the UPF. If multiple PCC rules with the Maximum Packet Loss Rate for UL and DL are bound to the same QoS flow, the SMF shall choose the lowest value per direction related to the PCC rules within the QoS profile towards to the access network.
If one or more of the 5QI, ARP, QNC, Priority level, Averaging Window and Maximum Data Burst Volume attributes of a PCC rule are modified to the same updated values for all the PCC rules bound to the same QoS flow, then the SMF should modify the corresponding attributes for that impacted QoS flow.
Upon deactivation or removal of a PCC rule, the SMF shall free the resources reserved for that PCC rule, and initiate the corresponding procedure with access network, UE and UPF to remove the resources.
* * * Eighth Change * * * 
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4.2.6.x.1	General
A PCF that supports data rate control per network slice shall be able to control the limitation of the data rate per network slice.
A Maximum Slice Data Rate may be configured for an S-NSSAI (indicating the network slice subject to network slice data rate limitation control) by the operator (e.g. based on an SLA related to the network slice). The Maximum Slice Data Rate shall include an UL and a DL value.
NOTE 1: The Maximum Slice Data Rate defines the maximum allowed aggregate data rate across all GBR and Non-GBR QoS Flows within the network slice identified by an S-NSSAI.
NOTE 2:	The maximum data rate of the Non-GBR QoS Flows is controlled via the authorized Session-AMBR while the maximum data rate of the GBR QoS Flows is controlled via the authorized MBR value in the PCC rules of GBR service data flows.
PCF shall determine based on local configuration if the data rate per network slice is controlled with PCF-based monitoring by using QoS parameters or with assistance of NWDAF.
NOTE 3: The PCF monitors the data rate of the network slice and ensures that it does not exceed the Maximum Slice Data Rate for that network slice by e.g. rejecting new SM Policy Associations, changing the Authorized Session AMBR values (if allowed by the HPLMN), changing the MBR values in PCC rules belonging to GBR service data flows or other actions depending on operator policies. 
NOTE 4:	Based on operator policy it is also possible to accept the exceeding of the Maximum Slice Data Rate by new PDU Sessions or PCC rules belonging to GBR service data flows and to apply a different charging for them. Once the Slice Data Rate is recovered to values that do not exceed the Maximum Slice Data Rate, the PCF can decide to reapply the charging applicable when the values are not exceeded.
NOTE 5:	Subject to operator policy and national/regional regulations, prioritised services and emergency services may be exempted from the limitation of data rate per network slice.
4.2.6.x.2	PCF-based data rate control per Network Slice by using QoS parameters
When PCF-based monitoring of data rate per Network Slice by using QoS parameters applies, the UDR shall maintain the Remaining Maximum Slice Data Rate per S-NSSAI as part of the slice policy data as defined in 3GPP TS 29.519 [15].
Whenever the PCF needs to calculate the data rate related to authorized Session AMBR and/or the MBR of the GBR Service Data Flow(s), the PCF shall obtain the Remaining Maximum Slice Data Rate by interacting with the UDR. When the PCF interacts with the UDR may be based on operator policies.
NOTE 1:	While the remaining data rate is relatively high, the PCF can be configured to maintain a local Remaining Maximum Slice Data Rate and to only interact with the UDR to update the Remaining Maximum Slice Data Rate when a certain threshold is reached, or a certain time window has passed. The higher the configured values are the lower the chances for an accurate limitation of the slice data rate becomes. When multiple PCFs for the same S-NSSAI are deployed, each PCF can also subscribe to the change of the Network slice specific policy control information in the UDR. The UDR will then send a notification to each subscribed PCF on the change of the Remaining Data Rate per S-NSSAI. 
NOTE 2:	Multiple PCFs responsible for PDU Sessions of UEs to the same S-NSSAI can read and update the Remaining Maximum Slice Data Rate for the S-NSSAI in the UDR using the conditional requests with preconditions for the update of the Remaining Maximum Slice Data Rate, this mechanism using Etags is defined in Table 5.2.2.2-2 in TS 29.500 [4] to ensure a proper update of UDR data in case of simultaneous access from different PCFs. 
When the PCF needs to provide the Authorized Session AMBR and/or the PCF needs to install new or updated PCC Rules and/or delete PCC Rules related to GBR service data flow(s), the PCF shall:
· Calculate the difference between the previously authorized Session AMBR if applicable and the new authorized Session AMBR.
· Calculate the difference between the previously authorized MBR and the new authorized MBR for the authorized PCC Rules.
· Calculate the utilized data rate, i.e. the delta in the Remaining Maximum Slice Data considering both differences.
NOTE 3:	For example, when the PCF modifies as part of the same operation the MBR of PCC Rule A from 100 to 150, the MBR of PCC Rule B from 30 to 20, deletes PCC Rule C with an MBR of 50 and adds a PCC Rule D of MBR 75, the final calculated value will be +50-10-50+75, i.e. 65. If the authorized Session AMBR is also updated from 1000 to 2000, the final derived value will be 1065.
Once the utilized data rate is calculated, the PCF shall deduct from the Remaining Maximum Slice Data Rate for that S-NSSAI in the UDR and proceed with the current procedures. 
NOTE 4:	The utilized data rate can be a negative value. In this case, the final Remaining Maximum Slice Data Rate will be increased.
If the Remaining Maximum Slice Data Rate for that S-NSSAI reaches a (operator defined) threshold that indicates that it is closer or equal to zero, the PCF may apply a policy decision to strengthen the traffic restrictions for the PDU Session. 
NOTE 5:	Based on operator policy it is also possible to accept the exceeding of the Maximum Slice Data Rate by new PDU Sessions or PCC rules belonging to GBR service data flows and to apply a different charging for them.Once the Slice Data Rate is recovered to values that do not exceed the Maximum Slice Data Rate, the PCF can decide to reapply the charging applicable when the values are not exceeded.
If the Authorized Session AMBR and/or derived PCC Rules are obtained as part of an SM Policy Association creation or modification initiated by the SMF the PCF, based on operator policies, may reject the establishment or modification of the SM Policy Association with an HTTP "403 Forbidden" response message including the "cause" attribute of the ProblemDetails data structure set to "SURPASSED_SLICE_DATA_RATE". 
When the SMF reports that some of the resources cannot be successfully allocated, the PCF shall recalculate the total derived MBR as previously described and deduct the final derived value from the Remaining Maximum Slice Data Rate for that S-NSSAI in the UDR.
4.2.2.x.3	Data rate control per Network Slice with assistance of NWDAF.
Editor’s Note:  This procedure is left FFS.
* * * Nineth Change * * * 
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The application errors defined for the Npcf_SMPolicyControl API are listed in table 5.7.3-1 and 5.7.3-2. The PCF shall include in the HTTP status code a "ProblemDetails" data structure with the "cause" attribute indicating the application error as listed in table 5.7.3-1 when PCF acts as a server. The NF service consumer shall include in the HTTP status code a "ProblemDetails" data structure with the "cause" attribute indicating the application error as listed in table 5.7.3-2 when NF service consumer acts as a server.
Table 5.7.3-1: Application errors when PCF acts as a server
	Application Error
	HTTP status code
	Description

	USER_UNKNOWN
	400 Bad Request
	The HTTP request is rejected because the end user specified in the request is unknown to the PCF. (NOTE 1) (NOTE 3)

	ERROR_INITIAL_PARAMETERS
	400 Bad Request
	The HTTP request is rejected because the set of session or subscriber information needed by the PCF for rule selection is incomplete or erroneous or not available for the decision to be made. (E.g. QoS, , RAT type, subscriber information) (NOTE 1) (NOTE 2) (NOTE 3)

	ERROR_TRIGGER_EVENT
	400 Bad Request
	The HTTP request is rejected because the set of session information sent the message originated due to a trigger been met is incoherent with the previous set of session information for the same session. (E.g. trigger met was RAT changed, and the RAT notified is the same as before) (NOTE 2) (NOTE 3)

	ERROR_TRAFFIC_MAPPING_INFO_REJECTED
	403 Forbidden
	The HTTP request is rejected because the PCF does not accept one or more of the traffic mapping filters provided by the NF service consumer in a PCC Request. (NOTE 2) (NOTE 3)

	ERROR_CONFLICTING_REQUEST
	403 Forbidden
	The HTTP request is rejected because the PCF cannot accept the UE-initiated resource request as a network-initiated resource allocation is already in progress that has packet filters that cover the packet filters in the received UE-initiated resource request. The NF service consumer shall reject the attempt for UE-initiated resource request. (NOTE 2) (NOTE 3)

	LATE_OVERLAPPING_REQUEST
	403 Forbidden
	The request is rejected because it collides with and exiting Policy Association with a more recent originating timestamp. (NOTE 1)

	POLICY_CONTEXT_DENIED
	403 Forbidden
	The HTTP request is rejected because the PCF does not accept the NF service consumer request due to operator policies and/or local configuration. (NOTE 1) (NOTE 2) (NOTE 3)

	VALIDATION_CONDITION_NOT_MET
	403 Forbidden
	The HTTP request is rejected because the PCF does not accept the NF service consumer request because the validation condition of background data transfer policy is not met. (NOTE 1) (NOTE 3)

	PENDING_TRANSACTION
	400 Bad Request
	This error shall be used when the PendingTransaction feature is supported and the PCF receives an incoming request on a policy association while it has an ongoing transaction on the same policy association and cannot handle the request as described in subclause 9.2 of 3GPP TS 29.513 [7]. (NOTE 2)

	INVALID_BDT_POLICY
	403 Forbidden
	The HTTP request is rejected because the PCF does not accept the NF service consumer request because the background data transfer policy is invalid. (NOTE 1)

	SURPASSED_SLICE_DATA_RATE
	
	The HTTP request is rejected because the PCF does not accept the NF service consumer request because the authorized data rate exceeds the consumed data rate for that slice. (NOTE 1) (NOTE 2)

	NOTE 1:	These application errors are used by the create service operation (see subclause 4.2.2.2) and included in the responses to the POST request.
NOTE 2:	These application errors are used by the update service operation (see subclause 4.2.4.2) and included in the responses to the POST request.
NOTE 3:	The Cause codes mapping performed by NF service consumer between this Application Error and the 5GSM related value is specified in subclause 5.2.2.2 of 3GPP TS 29.524 [40].




Table 5.7.3-2: Application errors when NF service consumer acts as a server to receive a notification
	Application Error
	HTTP status code
	Description

	PCC_RULE_EVENT
	400 Bad Request
	The HTTP request is rejected because all the PCC rules provisioned by the PCF in the request cannot be installed/activated. It is used to inform the PCF that the request failed, and should not be attempted again. (NOTE)

	PCC_QOS_FLOW_EVENT
	400 Bad Request
	The HTTP request is rejected because for some reason all the PCC rules provisioned by the PCF in the request cannot be enforced or modified successfully in a network initiated procedure. It is used to inform the PCF that the request could not be satisfied at the time it was received, but may be able to satisfy the request in the future. (NOTE)

	UE_STATUS_SUSPEND
	400 Bad Request
	The HTTP request is rejected because the UE’s status is suspended and the policy decisions received from the PCF cannot be enforced by the NF service consumer. Applicable only to functionality introduced with the PolicyUpdateWhenUESuspends feature as described in subclause 5.8. (NOTE)

	RULE_PERMANENT_ERROR
	400 Bad Request
	The HTTP request is rejected because all the PCC rules and/or session rules provisioned by the PCF in the request cannot be installed/activated. It is used to inform the PCF that the request failed, and should not be attempted again. Applicable only to functionality introduced with the SessionRuleErrorHandling feature as described in subclause 5.8. (NOTE)

	RULE_TEMPORARY_ERROR
	400 Bad Request
	The HTTP request is rejected because for some reason all the PCC rules and/or session rules provisioned by the PCF in the request cannot be enforced or modified successfully in a network initiated procedure. It is used to inform the PCF that the request could not be satisfied at the time it was received, but may be able to satisfy the request in the future. Applicable only to functionality introduced with the SessionRuleErrorHandling feature as described in subclause 5.8. (NOTE)

	PENDING_TRANSACTION
	400 Bad Request
	This error shall be used when the PendingTransaction feature is supported and the NF service consumer receives an incoming request on a policy association while it has an ongoing transaction on the same policy association and cannot handle the request as described in subclause 9.2 of 3GPP TS 29.513 [7]. (NOTE)

	NOTE:	These application errors are used by the UpdateNotify service operation (see subclause 4.2.3.2) and included in the responses to the POST request.



* * * End of Changes * *  *

