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NEXT CHANGE
4.15.2
External Exposure of Network Capabilities

The Network Exposure Function (NEF) supports external exposure of capabilities of network functions. External exposure can be categorized as Monitoring capability, Provisioning capability, Policy/Charging capability and network status reporting capability. The Monitoring capability is for monitoring of specific event for UE in 5GS and making such monitoring events information available for external exposure via the NEF. The Provisioning capability is for allowing external party to provision of information which can be used for the UE in 5GS. The Policy/Charging capability is for handling QoS and charging policy for the UE based on the request from external party.
NEXT CHANGE
4.15.X
Network status reporting

4.15.X.1
General

This clause contains the detailed description and the procedures for the network status reporting capability.

An AF may request for being notified about the network status, in a specific geographical area or for a specific UE. 
The following methods are supported:

-
The AF requests to be informed, one-time, about the network status. This procedure is referred to as one-time network status request;

-
The AF requests to be informed, continuously, about the network status. This procedure is referred to as continuous network status request;

-
The AF requests for statistics or predictions for network status.

After receiving the request for network status notification from the AF, the NEF retrieves congestion information from OAM. After receiving the request for network status analytics from the AF, the NEF retrieves congestion analytics from NWDAF as specified in TS 23.288 [xx].
Based on the congestion information the NEF receives from the OAM, the NEF derives and reports the network status for the geographical area or for the UE as Network Status Result (NSR) to the AF. When reporting to the AF, the NSR shall not include any 3GPP location information.

NOTE 1:
Either exact values for congestion status, as reported by OAM to NEF or abstracted values e.g. (High, Medium, Low) can be reported by the NEF to the AF. The calculation and the reporting of the NSR to the AF depends on operator configuration (e.g. SLAs, usage etc.).

When an AF requests one-time Network Status from the NEF, the NEF can optionally provide a time interval at which the AF is allowed to re-issue the same request for network status.

NOTE 2:
The time interval provided by NEF can be ignored by the AF if the subsequent request on network status is considerably different with regards to the geographical area or the UE.

The procedure for one-time or continuous reporting of network status in a geographic area is described in clause 4.15.X.2 and the procedure for one-time or continuous reporting of network status for a specific UE is described in clause 4.15.X.3. The procedure for statistics or predictions reporting of network status is described in 4.15.X.4.
4.15.X.2
Procedure for one-time or continuous reporting of network status in a geographic area
This procedure is used by an AF to retrieve Network Status Result (NSR) from the network for a specific geographic area. The procedure can be used to request a one-time or continuous reporting of network status, as described in figure 4.15.X.2-1.

[image: image1.emf]NEF

OAM AF

1. Network Status Request (geographic area)

4. Request (user plane congestion, location)

5. Response (user plane congestion)

3. Network Status Response

8. Network Status Report (NSR)

7. Network Status Acknowledgement

9. Subscribe Request (user plane congestion, location)

10. Subscribe Response (user plane congestion)

13. Network Status Acknowledgement

12. Network Status Report (NSR)

17. Network Status Acknowledgement

16. Network Status Report (NSR)

15. Derive NSR

11. Derive NSR

14. Notification (user plane congestion)

2. Authorization

6. Derive NSR

One-time 

reporting

Continuous 

reporting


Figure 4.15.X.2-1: Procedure for one-time or continuous reporting of network status in a geographic area
1.
When the AF needs to retrieve NSR in a geographic area, the AF sends a Network Status Request (Geographical area, AF Identifier, Duration, Threshold) message to the NEF. Duration indicates the time for which a continuous reporting is requested. The absence of Duration indicates a one-time reporting. Threshold indicates a range at which the AF wishes to be informed of the network status for the continuous reporting. Multiple Threshold values may be included. The AF may indicate whether NSR should be slice specific or not. The NEF assigns a TLTRI that identifies the Network Status Request.
NOTE 1:
Geographical area specified by AF could be at cell level (ECGI), TA level or other formats e.g. shapes (e.g. polygons, circles etc.) or civic addresses (e.g. streets, districts etc.) as referenced by OMA Presence API [25].
2.
The NEF authorizes the AF request for notifications about potential network issues. The NEF stores AF Identifier, TLTRI, Duration, if present, and Threshold, if present. The NEF assigns an NEF Reference ID.

3.
The NEF sends a Network Status Response (TLTRI, cause). The cause value indicates that the network has accepted the request in step 1. Based on operator policies, if either the AF is not authorized to perform this request (e.g. if the SLA does not allow for it) or the AF has exceeded its quota or rate of submitting requests, the cause value indicates the error and the flow stops at this step.

For one-time reporting:

4-5. The NEF requests the user plane congestion status for the requested location to OAM, and OAM provides back the requested information.

6.
The NEF derives the NSR for the requested Geographical Area.
NOTE 2:
Either exact values for congestion status, as reported by OAM to NEF or abstracted values e.g. (High, Medium, Low) can be reported by the NEF to the AF. The calculation and the reporting of the NSR to the AF depends on operator configuration (e.g. SLAs, usage, etc.).

7.
The NEF sends a Network Status Report (TLTRI, NSR) message to the AF.

8.
The AF sends a Network Status Acknowledgement to the NEF.

For continuous reporting:

9-10. The NEF subscribes to OAM to get the user plane congestion status for the requested location, possibly providing congestion level thresholds, and OAM provides back the first report for requested information in the response.

11.
The NEF derives the NSR for the requested Geographical Area.
NOTE 3:
Either exact values for congestion status, as reported by OAM to NEF or abstracted values e.g. (High, Medium, Low) can be reported by the NEF to the AF. The calculation and the reporting of the NSR to the AF depends on operator configuration (e.g. SLAs, usage, etc.).

12.
The NEF sends a Network Status Report (TLTRI, NSR) message to the AF.

13.
The AF sends a Network Status Acknowledgement to the NEF.

14.
A change of user plane congestion status corresponding to crossing a threshold set by the NEF is detected by OAM and notified to NEF.

15.
The NEF derives the NSR for the requested Geographical Area.

NOTE 4:
Either exact values for congestion status, as reported by OAM to NEF or abstracted values e.g. (High, Medium, Low) can be reported by the NEF to the AF. The calculation and the reporting of the NSR to the AF depends on operator configuration (e.g. SLAs, usage, etc.).
16.
The NEF sends a Network Status Report (TLTRI, NSR) message to the AF.

17.
The AF sends a Network Status Acknowledgement to the NEF.




4.15.X.3
Procedure for one-time or continuous reporting of network status for a specific UE

This procedure is used by an AF to retrieve Network Status Result (NSR) from the network for a specific UE. The procedure can be used to request a one-time or continuous reporting of network status, as described in figure 4.15.X.3-1.
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Figure 4.15.X.3-1: Procedure for one-time or continuous reporting of network status for a specific UE

1.
When the AF needs to retrieve NSR for a given UE, the AF sends a Network Status Request (GPSI, AF Identifier, Duration, Threshold) message to the NEF. Duration indicates the time for which a continuous reporting is requested. The absence of Duration indicates a one-time reporting. Threshold indicates a range at which the AF wishes to be informed of the network status for the continuous reporting. Multiple Threshold values may be included. The AF may indicate whether NSR should be slice specific or not. The NEF assigns a TLTRI that identifies the Network Status Request.

2.
The NEF authorizes the AF request for notifications about potential network issues. The NEF stores AF Identifier, TLTRI, Duration, if present, and Threshold, if present. The NEF assigns an NEF Reference ID.

3.
The NEF sends a Network Status Response (TLTRI, cause). The cause value indicates that the network has accepted the request in step 1. Based on operator policies, if either the AF is not authorized to perform this request (e.g. if the SLA does not allow for it) or the AF has exceeded its quota or rate of submitting requests, the cause value indicates the error and the flow stops at this step.

For one-time reporting:

4-7. The NEF may already know the UE location. If not, the NEF checks the UE location by first retrieving the AMF serving the UE (steps 4-5) and then by interrogating the AMF about the UE location.

8-9. The NEF requests the user plane congestion status for the UE location to OAM, and OAM provides back the requested information.

10.
The NEF derives the NSR for the UE.
NOTE 1:
Either exact values for congestion status, as reported by OAM to NEF or abstracted values e.g. (High, Medium, Low) can be reported by the NEF to the AF. The calculation and the reporting of the NSR to the AF depends on operator configuration (e.g. SLAs, usage, etc.).

11.
The NEF sends a Network Status Report (TLTRI, NSR) message to the AF.

12.
The AF sends a Network Status Acknowledgement to the NEF.
For continuous reporting:

13.
The NEF determines the UE location, either via internal information or by applying the same steps as steps 4 to 7. The NEF then determines an area of interest.

14-15. The NEF subscribe to OAM to get the user plane congestion status for the UE location, possibly providing congestion level thresholds, and OAM provides back the first report for requested information in the response.

16.
The NEF derives the NSR for the UE.

NOTE 2:
Either exact values for congestion status, as reported by OAM to NEF or abstracted values e.g. (High, Medium, Low) can be reported by the NEF to the AF. The calculation and the reporting of the NSR to the AF depends on operator configuration (e.g. SLAs, usage, etc.).

17-18. The NEF subscribes to UE mobility event notification in order to be informed when the UE moves out of the area of interest (in order to define a new area of interest and request new information to OAM if the UE moves to a different area).

19.
The NEF sends a Network Status Report (TLTRI, NSR) message to the AF.

20.
The AF sends a Network Status Acknowledgement to the NEF.

21.
A change of user plane congestion status corresponding to crossing a threshold set by the NEF is detected by OAM and notified to NEF.

22.
The NEF derives the NSR for the UE.

NOTE 3:
Either exact values for congestion status, as reported by OAM to NEF or abstracted values e.g. (High, Medium, Low) can be reported by the NEF to the AF. The calculation and the reporting of the NSR to the AF depends on operator configuration (e.g. SLAs, usage etc.).

23.
The NEF sends a Network Status Report (TLTRI, NSR) message to the AF.

24.
The AF sends a Network Status Acknowledgement to the NEF.




4.15.X.4
Procedure for statistics or predictions reporting of network status
The procedure as described in figure 4.15.X.4-1 is used by an AF to retrieve statistics or predictions for Network Status Result (NSR) from the network for a specific geographic area or for a specific UE.
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Figure 4.15.X.4-1: Procedure for statistics or predictions reporting of network status
1.
When the AF needs to retrieve analytics for NSR in a geographic area or for a specific UE, the AF sends a Network Status Request (Geographical area or GPSI, AF Identifier, Duration) message to the NEF. Duration indicates the time for which a continuous reporting is requested. The absence of Duration indicates a one-time reporting. The AF may indicate whether NSR should be slice specific or not. The NEF assigns a TLTRI that identifies the Network Status Request.
NOTE:
Geographical area specified by AF could be at cell level (ECGI), TA level or other formats e.g. shapes (e.g. polygons, circles etc.) or civic addresses (e.g. streets, districts etc.) as referenced by OMA Presence API [25].

2.
The NEF authorizes the AF request for notifications about network status analytics. The NEF stores AF Identifier, TLTRI, Duration, if present. The NEF assigns an NEF Reference ID.

3.
The NEF sends a Network Status Response (TLTRI, cause). The cause value indicates that the network has accepted the request in step 1. Based on operator policies, if either the AF is not authorized to perform this request (e.g. if the SLA does not allow for it) or the AF has exceeded its quota or rate of submitting requests, the cause value indicates the error and the flow stops at this step.
4.
The NEF identifies, based on local configuration or via NRF, the NWDAF(s) responsible for the provided Geographical Area or GPSI.

5. The NEF triggers the procedure for reporting of analytics for user plane congestion in a geographic area or for a specific UE as specified in TS 23.288 [xx]. 
6.
The NEF sends a Network Status Report (TLTRI, NSR analytics) message to the AF.

7.
The AF sends a Network Status Acknowledgement to the NEF.
NEXT CHANGE
5.2.6
NEF Services

5.2.6.1
General

The following table shows the NEF Services and Service Operations:

Table 5.2.6.1-1: NF Services provided by the NEF

	Service Name
	Service Operations
	Operation

Semantics
	Example Consumer(s)

	Nnef_EventExposure
	Subscribe
	Subscribe/Notify
	AF

	
	Unsubscribe
	
	AF

	
	Notify
	
	AF

	Nnef_PFDManagement
	Fetch
	Request/Response
	SMF

	
	Subscribe
	Subscribe/Notify
	SMF

	
	Notify
	
	SMF

	
	Unsubscribe
	
	SMF

	
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Delete
	Request/Response
	AF

	Nnef_ParameterProvision
	Update
	Request/Response
	AF

	Nnef_Trigger
	Delivery
	Request/Response
	AF

	
	DeliveryNotify
	Subscribe/Notify
	AF

	Nnef_BDTPNegotiation
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	Nnef_TrafficInfluence
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Delete
	Request/Response
	AF

	Nnef_ChargeableParty
	Create
	Request/Response
	AF

	
	Update
	Request/Response
	AF

	
	Notify
	Request/Response
	AF

	Nnef_AFsessionWithQoS
	Create
	Request/Response
	AF

	
	Notify
	Request/Response
	AF

	Nnef_NetworkStatus
	Subscribe
	Subscribe/Notify
	AF

	
	Notify
	Subscribe/Notify
	AF


Editor's note:
Detailed description for Nnef_NetworkStatus service is FFS.
END OF CHANGES
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