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[bookmark: _Toc517082226]* * * * 1st change * * * *
[bookmark: _Toc20203962][bookmark: _Toc27894647][bookmark: _Toc36191714][bookmark: _Toc45192800][bookmark: _Toc47592432][bookmark: _Toc51834513][bookmark: _Toc83355018][bookmark: _Toc75411276][bookmark: _Toc75411549][bookmark: _Toc75411551][bookmark: _Toc20204189][bookmark: _Toc27894878][bookmark: _Toc36191956][bookmark: _Toc45193046][bookmark: _Toc47592678][bookmark: _Toc51834765][bookmark: _Toc59100591][bookmark: _Toc20204672][bookmark: _Toc27895386][bookmark: _Toc36192489][bookmark: _Toc45193591][bookmark: _Toc47593223][bookmark: _Toc51835310][bookmark: _Toc59101136][bookmark: _Toc27846729][bookmark: _Toc36187860][bookmark: _Toc45183764][bookmark: _Toc47342606][bookmark: _Toc51769307][bookmark: _Toc59095659]4.2.9.1	General
The Network Slice-Specific Authentication and Authorization procedure is triggered for an S-NSSAI requiring Network Slice-Specific Authentication and Authorization with an AAA Server (AAA-S) which may be hosted by the H-PLMN operator or by a third party which has a business relationship with the H-PLMN, using the EAP framework as described in TS 33.501 [15]. An AAA Proxy (AAA-P) in the HPLMN may be involved e.g. if the AAA Server belongs to a third party.
This procedure is triggered by the AMF during a Registration procedure when some Network Slices require Slice-Specific Authentication and Authorization, when AMF determines that Network Slice-Specific Authentication and Authorization is requires for an S-NSSAI in the current Allowed NSSAI (e.g. subscription change), or when the AAA Server that authenticated the Network Slice triggers a re-authentication.
The AMF performs the role of the EAP Authenticator and communicates with the AAA-S via the Network Slice specific and SNPN Authentication and Authorization Function (NSSAAF). The NSSAAF undertakes any AAA protocol interworking with the AAA protocol supported by the AAA-S.
The Network Slice-Specific Authentication and Authorization procedure requires the use of a GPSI. In other words, a subscription that contains S-NSSAIs subject to Network Slice-Specific Authentication and Authorization shall include at least one GPSI.
After a successful or unsuccessful UE Network Slice-Specific Authentication and Authorization, the AMF store the NSSAA result status for the related S-NSSAI in the UE context.
NOTE:	If an S-NSSAI subject to the NSSAA is rejected due to Network Slice Admission Control (e.g., the maximum number of UEs per network slice has been reached), the NSSAA result status stored in the UE context is not impacted.
* * * * 2nd change * * * *
[bookmark: _Toc83355302]4.15.3.2.10	Number of UEs and PDU Sessions per network slice notification procedure




Figure 4.15.3.2.10-1: Number of UEs and PDU Sessions per network slice notification procedure
1.	To subscribe or unsubscribe for the number of UEs or the number of PDU Sessions per network slice notification with the NSACF, the AF sends Nnef_EventExposure_Subscribe/Unsubscribe Request (Event ID, Event Filter, Event Reporting information) message to the NEF. The Event ID parameter defines the subscribed event ID, i.e. Number of Registered UEs or Number of Established PDU Sessions. The Event Filter parameter defines the S-NSSAI for which reporting is required. The Event Reporting information parameter defines the mode of reporting, i.e. threshold based reporting with included a threshold value or periodic reporting with included periodicity time interval.
	Notifications related to the threshold based subscriptions behave as follows:
-	A single notification is sent only when the number of registered UEs or the number of established PDU Sessions reaches the threshold. A single notification is sent every time there is a change from being below the threshold to reach the threshold.
-	A single notification is sent only once when the number of registered UEs or the number of established PDU Sessions go below the threshold after reaching it. A single notification is sent every time there is a change from reaching the threshold to coming down below the threshold.
2.	The NEF checks whether the AF is authorised for the requested subscription. If authorised, the NEF may query the NRF to find the NSACF(s) responsible for the requested S-NSSAI. The NEF forwards invokes the request to the NSACF(s) with Nnsacf_SliceEventExposure_Subscribe/Unsubscribe Nnsacf_SliceStatus_Subscribe/Unsubscribe Request (Event ID, Event Filter, Event Reporting information).
Editor's note:	It is FFS the NSACF responsible for an S-NSSAI to invoke the current number of UEs or PDU Sessions from all NSACFs which are currently handling the NSAC of the S-NSSAI if the NSAC is controlled by several different NSACFs.
3.	The NSACF confirms with Nnsacf_SliceEventExposure_Subscribe/Usubscribe Nnsacf_SliceStatus_Subscribe/Unsubscribe Response message to the NEF.
4.	The NEF forwards the response from NSACF via invokes the Nnef_EventExposure_Subscribe/Unsibscribe Response message to the AF.
5.	When the reporting condition for a subscribed event is fulfilled, the NSACF triggers a notification towards the AF NEF.
6.	The NSACF sends the Nnsacf_SliceEvent Exposure_Notify Nnsacf_SliceStatus_Notify (Event ID, Event Filter, Event Reporting information) message to the NEF. If the subscription is for event based notification (e.g. based on the monitored event reaching a threshold value), the Event Reporting information parameter contains confirmation for the event fulfilment. If the subscription is for periodic notification, the Event Reporting information parameter provides information for the current number of UEs registered with a network slice (e.g. represented in percentage of the maximum number of the UEs registered with the network slice), information for the current number of PDU Sessions on a network slice (e.g. represented in percentage of the maximum number of the UEs established on the network slice) or both.
7.	The NEF forwards the message to the AF in invokes the Nnef_EventExposure_Notify (Event ID, Event Filter, Event Reporting information) message to the AF.
	A notification can relate either to the "Number of Registered UEs" event or the "Number of Established PDU Sessions" event.
For one S-NSSAI if multiple NSACF is deployed in the network, the procedure have following difference: 
· Step 2: The NEF finds that there are several different NSACF served the indicated S-NSSAI and invokes the request to all related NSACF. If the NSACF Set is configured in the network, the NEF selects the NSACF per NSACF Set, i.e. only one NSACF instance is selected from the NSACF Set and this NSACF instance retrieves the slice status of this Set.
The event exposure subscription to each of the multiple NSACF instances by NEF may be different with the subscription request received from AF at step 1.
NOTE: 	For example the AF subscription for the notification of a threshold based event can be changed to the periodic reporting to each of the selected NSACF instances. Based on the local configuration and the report of the NSACF instance, the NEF judges whether the threshold is reached or not. 
· Step 4: After the NEF receives the response from all the selected NSACF, the NEF invokes the response message to the AF.
· Step 7: The NEF aggregates the event reporting information from all selected NSACF. When the reporting condition for a subscribed event at step 1 is met, the NEF triggers a notification towards the AF.

* * * * 3rd change * * * *
[bookmark: _Toc75412231]5.2.21	Network Slice Admission Control Function (NSACF) services
[bookmark: _Toc75412232]5.2.21.1	General
The following table illustrates the NSACF services.
Table 5.2.21.1-1: List of NSACF services
	Service Name
	Service Operations
	Operation Semantics
	Example Consumer(s)

	Nnsacf_NumberOfUEsPerSlice
	AvailabilityCheckAndUpdate
	Request/Response
	AMF

	
	EACNotify
	
	AMF

	Nnascf_NumberOfPDUsPerSlice
	AvailabilityCheckAndUpdate
	Request/Response
	SMF

	Nnsacf_SliceEventExposure
Nnsacf_SliceStatus
	Subscribe
	Subscribe/Notify
	NEF

	
	Unsubscribe
	
	NEF

	
	Notify
	
	NEF

	
	Retrieval
	Request/Response
	NEF



* * * * 4th change * * * *
[bookmark: _Toc83356013][bookmark: _Toc75412245]5.2.21.4	Nnsacf_SliceEventExposure servicesVoid
[bookmark: _Toc83356014]5.2.21.4.1	General
Service Description: The Nnsacf_SliceEventExposure services provide event based notifications to the consumer NF related to the current number of UEs registered for a network slice or/and the current number of PDU Sessions established on a network slice.
[bookmark: _Toc83356015]5.2.21.4.2	Nnsacf_SliceEventExposure_Subscribe service operation
Service operation name: Nnsacf_SliceEventExposureSubscribe
Description: This service operation is used by the consumer NF to subscribe or modify a subscription with the NSACF for event based notifications of the current number of UEs registered for a network slice or the current number of PDU Sessions established on a network slice or both.
Inputs, Required: Event ID, Event Filter, Event Reporting information.
The Event ID parameter defines whether to notify the number of UEs registered with a network slice or the number of PDU Sessions established on a network slice or both.
The Event Filter parameter is the S-NSSAI for which the current number of UEs registered for a network slice or the current number of PDU Sessions established on a network slice or both are to be notified to the consumer NF.
The Event Reporting information parameter defines whether the notification is threshold based (e.g. the notification is triggered when the current number of UEs or PDU Sessions with a network slice reaches a defined threshold value) or the notification is periodical (e.g. the notification is triggered at expiry of a periodic timer).
Inputs, Optional: Notification threshold, Notification periodicity.
The Notification threshold parameter is optional. It is provided when the Notification is threshold base. The notification threshold parameter may be a numeric value or a percentage of the maximum number of the UEs or PDU Sessions per network slice.
The Notification periodicity parameter is optional. It is provided when the Notification is periodical. The Notification periodicity parameter defines the time between the notification periodicity.
Outputs, Required: Operation execution result response, Subscription Correlation Id.
[bookmark: _Toc83356016]5.2.21.4.3	Nnsacf_SliceEventExposure_Unsubscribe service operation
Service operation name: Nnsacf_SliceEventExposure_Unsubscribe
Description: This service operation is used by the consumer NF to unsubscribe from the event notification.
Inputs, Required: Subscription Correlation Id.
Outputs, Required: Operation execution result response.
[bookmark: _Toc83356017]5.2.21.4.4	Nnsacf_SliceEventExposure_Notify service operation
Service operation name: Nnsacf_SliceEventExposure_Notify
Description: This service operation is used by the NSACF to report the current number of UEs registered with a network slice or the current number of PDU Sessions established on a network slice in numbers or in percentage from the maximum allowed numbers, based on threshold or at expiry of periodic timer.
Inputs, Required: Event ID, Event Filter, Event Reporting information, Notification Correlation Information.
The Event ID parameter defines the type of the reported information, i.e. the number of UEs registered with a network slice or the number of PDUs Sessions established on a network slice or both.
The Event Filter parameter is the S-NSSAI for which the Notification applies.
The Event Reporting information parameter provides the network slice status information in terms of the current number of UEs registered with a network slice or the current number of PDU Sessions established on a network slice or both. If the Notification is threshold based where the threshold is a certain number of UEs registered with a network slice or PDU Sessions established on a network slice or the threshold is a percentage of the maximum number of UEs registered with a network slice or the maximum number of PDU Sessions established on a network slice, the Event Reporting information parameter contains confirmation for reaching this threshold value. If the Notification is periodical, the Event Reporting information parameter provides information for the current number of UEs registered with a network slice (e.g. represented in percentage of the maximum number of the UEs registered with the network slice) or information for the current number of PDU Sessions established on a network slice (e.g. represented in percentage of the maximum number of the PDU Sessions established on the network slice) or both with periodicity provided during the subscription.
Outputs, Required: None.
5.2.21.5	Nnsacf_SliceStatus services
[bookmark: _Toc75412246]5.2.21.5.1	General
Service Description: The Nnsacf_SliceStatus services provide network slice status information on request from the consumer NF or event based notification to the consumer NF related to the current number of UEs registered with a network slice or the current number of PDU Sessions established on a network slice or both.
[bookmark: _Toc75412247]5.2.21.5.2	Nnsacf_SliceStatus_Retrieval service operation
Service operation name: Nnsacf_SliceStatus_Retrieval
Description: This service operation is used by the consumer NF to retrieve the network slice status information related to the number of UEs registered for a network slice or the number of PDU Sessions established on a network slice or both.
Inputs, Required: Event ID, Event Filter.
The Event ID parameter defines whether the requested information is about the number of UEs registered with a network slice or the number of PDU Sessions established on a network slice or both.
The Event Filter parameter is the S-NSSAI for which the requested information is applicable.
Outputs, Required: Event ID, Event Filter, Event Reporting information.
The Event ID parameter defines the type of the reported information, i.e. information about the number of UEs registered with a network slice or the number of PDUs Sessions established on a network slice or both.
The Event Filter parameter is the S-NSSAI for which the information retrieval is applicable.
The Event Reporting information parameter provides information for the current number of UEs registered with a network slice (e.g. represented in percentage of the maximum number of the UEs registered with the network slice) or information for the current number of PDU Sessions established on a network slice (e.g. represented in percentage of the maximum number of the PDU Sessions established on the network slice) or both.
5.2.21.5.x	Nnsacf_ SliceStatus_Subscribe service operation
Service operation name: Nnsacf_ SliceStatus_Subscribe
Description: This service operation is used by the consumer NF to subscribe or modify a subscription with the NSACF for event based notifications of the current number of UEs registered for a network slice or the current number of PDU Sessions established on a network slice or both.
Inputs, Required: Event ID, Event Filter, Event Reporting information.
The Event ID parameter defines whether to notify the number of UEs registered with a network slice or the number of PDU Sessions established on a network slice or both.
The Event Filter parameter is the S-NSSAI for which the current number of UEs registered for a network slice or the current number of PDU Sessions established on a network slice or both are to be notified to the consumer NF.
The Event Reporting information parameter defines whether the notification is threshold based (e.g. the notification is triggered when the current number of UEs or PDU Sessions with a network slice reaches a defined threshold value) or the notification is periodical (e.g. the notification is triggered at expiry of a periodic timer).
Inputs, Optional: Notification threshold, Notification periodicity.
The Notification threshold parameter is optional. It is provided when the Notification is threshold base. The notification threshold parameter may be a numeric value or a percentage of the maximum number of the UEs or PDU Sessions per network slice.
The Notification periodicity parameter is optional. It is provided when the Notification is periodical. The Notification periodicity parameter defines the time between the notification periodicity.
Outputs, Required: Operation execution result response, Subscription Correlation Id.
5.2.21.5.y	Nnsacf_SliceStatus_Unsubscribe service operation
Service operation name: Nnsacf_SliceStatus_Unsubscribe
Description: This service operation is used by the consumer NF to unsubscribe from the event notification.
Inputs, Required: Subscription Correlation Id.
Outputs, Required: Operation execution result response.
5.2.21.5.z	Nnsacf_SliceStatus_Notify service operation
Service operation name: Nnsacf_SliceStatus_Notify
Description: This service operation is used by the NSACF to report the current number of UEs registered with a network slice or the current number of PDU Sessions established on a network slice in numbers or in percentage from the maximum allowed numbers, based on threshold or at expiry of periodic timer.
Inputs, Required: Event ID, Event Filter, Event Reporting information, Notification Correlation Information.
The Event ID parameter defines the type of the reported information, i.e. the number of UEs registered with a network slice or the number of PDUs Sessions established on a network slice or both.
The Event Filter parameter is the S-NSSAI for which the Notification applies.
The Event Reporting information parameter provides the network slice status information in terms of the current number of UEs registered with a network slice or the current number of PDU Sessions established on a network slice or both. If the Notification is threshold based where the threshold is a certain number of UEs registered with a network slice or PDU Sessions established on a network slice or the threshold is a percentage of the maximum number of UEs registered with a network slice or the maximum number of PDU Sessions established on a network slice, the Event Reporting information parameter contains confirmation for reaching this threshold value. If the Notification is periodical, the Event Reporting information parameter provides information for the current number of UEs registered with a network slice (e.g. represented in percentage of the maximum number of the UEs registered with the network slice) or information for the current number of PDU Sessions established on a network slice (e.g. represented in percentage of the maximum number of the PDU Sessions established on the network slice) or both with periodicity provided during the subscription.
Outputs, Required: None.
* * * * End of changes * * * *
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