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1
Discussion
This is a pCR to TR 32.899 updating Network Capability Exposure.
2
References

[1]
3GPP T3 32.899 Charging aspects of 5G system architecture phase 1 skeleton.   

[2]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[3]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2". 

3
Rationale

This pCR proposes to introduce the topic "Network Capability Exposure" in TR 32.899 Study on Charging Aspects of 5G System Architecture Phase 1. 

4
Detailed proposal

Propose to incorporate the following change into the skeleton for TR 32.899[1].   
	First change


5.5.1
Description and assumptions

The services and network capabilities provided by 3GPP can be exposed to the external (e.g. 3rd party) and internal network functions. NEF (Network Exposure Function) is responsible for the network capability exposure and information receiving from other network functions (based on exposed capabilities of other network functions). 

The functionalities of NEF are specified in TS 23.501 [201] clause 6.2.5:
-
It provides a means to securely expose the services and capabilities provided by 3GPP network functions for e.g. 3rd party, internal exposure/re-exposure, Application Functions, Edge Computing. In addition, it provides a means for the Application Functions to securely provide information to 3GPP network, e.g. Mobility Pattern, communication pattern.
-
It translates between information exchanged with the AF and information exchanged with the internal network function. 

-
The Network Exposure Function receives information from other network functions (based on exposed capabilities of other network functions). It may implement a Front End (NEF FE) to store the received information as structured data using a standardized interface to a Unified Data Repository (UDR).

The detailed description for the external exposure is specified in TS 23.501 [201] clause 5.20 and TS 23.502 [202] clause 5.3.
The NEF can start the charging for Event exposure, subscription/notification of network exposure, and external network exposure, triggered by Application, operator configuration and other network functions.
For Event exposre, the AMF service operations information flow, UDM service operations information flow, NEF service operations information flow and Exposure with bulk subscription are specified in TS 23.502[200] clause 4.15.2.
For subscription/notification of network exposure, the status subscription of AMF, SMF and PCF are specified in TS 23.502[200] clause 5.3.
For external network exposure, the Monitoring capability, Provisioning capability, and Policy/Charging capability exposure are specified in TS 23.502[200] clause 5.4.
As per description in clause 5.12 charging of TS 23.501 [201], the Charging description - level of detail as in TS 23.401 [26] - details to be specified by SA WG5.
Editor's Note: Additional network capability categories can be defined during the study.

	Next change


5.5.4.1.2
Procedure description
The following figure 5.5.4.1.2.1 describes the charging procedure of "Application Trigger" Service, based on clause 5.2.6.1 TS 23.502 [202] description, for External exposure. 
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Figure 5.5.4.1.2.1: " Application Trigger" Service

1. The NEF (Network Exposure Function) receives a Application Trigger Request message and checks whether the Application is authorised to send the Application Trigger based on the requester Identifier.

A. The NEF requests the Online charging system for checking whether the requester has enough quota or rate of trigger submission.
2. The NEF invokes the "Get Subscriber Serving NF (External Identifier or MSISDN, NF type)" service provided by the UDM.

3. The NEF sends the Application Trigger Request to the AMF.

4. The AMF sends the Application Trigger Request to the UE.

5. The NEF receives the Application Trigger Response from the AMF.

6. The NEF sends the Application Trigger Response to the Application Server.

B. The NEF reports the charging information for the Application trigger to charging System.

	Next change


5.5.4.x
Solution#5.x: Charging for network capability exposure
5.5.4.x.1
Architecture description
The same architecture as per clause 5.5.4.1.1 applies. 
5.5.4.x.2
Procedure description

The following figure 5.5.4.x.2.1 describes the charging procedure for network exposure to allow NFs to share date, based on clause 5.3 TS 23.502 [202] description, for External exposure.
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Figure 5.5.4.x.2.1: Network Exposure for Analytics Service
Editor's note:
Network exposure services provided by other NFs (e.g. UDM) is FFS to keep alignment with SA2.
1.
A NEF sends a request to subscribe mobility status.
2.
A NEF sends a request to subscribe session status.
3.
A NEF sends a request to subscribe policy status.
4.
The AMF detects the status updates and sends the mobility status notification.
A. The NEF interacts with charging system for the mobility status notifiction.
5.
The SMF detects the status updates and sends the session status notification.
B. The NEF interacts with charging system for the session status notification.
6.
The PCF detects the status updates and sends the policy status notification.
C. The NEF interacts with charging system for the policy status notification.
	Next change


5.5.4.y
Solution#5.y: Charging for Event Exposure of AMF service operations
5.5.4.y.1
Architecture description
The charging information for the event exposure of network capability external exposure can be collected by AMF, interacting with the charging system, as described in Figure 5.5.4.y.1.1:. 
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Figure 5.5.4.y.1.1: Architecture of Charging System interfacing the NEF
5.5.4.y.2
Procedure description
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Figure 5.5.4.y.2.1: Namf_EventExposure_subs/notif operations
1.
A NEF sends a request to subscribe to an event in AMF. 
2.
AMF acknowledge the execution of Namf_EventExposure_subs.
3.
The AMF detects the event occurs and sends the event report, by means of Namf_EventExposure_notif message, to the Event Receiving NF which was indicated in the subscription to the event before.
A. The AMF reports the charging information for the Namf_EventExposure_notif to charging System.
Editor’s Note: Whether the Event Receiving NF can be the CTF is for FFS.
5.5.4.z
Solution#5.z: Charging for Event Exposure with bulk subscription
5.5.4.z.1
Architecture description
The same architecture as per clause 5.5.4.1.1 applies. 
5.5.4.z.2
Procedure description
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Figure 5.5.4.z.2.1: Charging for Exposure with bulk subscription
1.
NEF registers with the NRF for any newly registered NF along with its NF services.

2.
When an NF instantiates, it registers itself along with the supported NF services with the NRF.

3.
NRF acknowledges the registration

4.
NRF notifies the NEF with the newly registered NF along with the supported NF services.
5.
NEF evaluates the NF and NF services supported against the pre-configured events within NEF. Based on that, NEF subscribes with the corresponding NF either for a single UE, group of UE(s) (e.g. identifying a certain type of UEs such as IoT UEs), any UE. NF acknowledges the subscription with the NEF.

6 - 7.
When the event trigger happens, NF notifies the requested information towards NEF. NEF may store the information in the UDR.
8.
Application registers with the NEF for a certain event identified by event filters.

9 - 10. When the event trigger happens, NF notifies the requested information towards NEF. NEF may store the information in the UDR.
11a-b.
NEF reads from UDR and notifies the application for the corresponding subscribed events.
A. The NEF reports the charging information for the Nnef_notify, including the notification is step 4, 6,7,8,9 to charging System.
In which step(s) of the scenario the NEF needs to interact with the charging domain will be determined during the normative phase.
	End of changes


_1567862908.vsd
(R)AN


AMF


NEF


UE


1. Application Trigger Request


6. Application Trigger Response


Authentication & Authorizatoin


4. Application Trigger Request/Response


3. Application Trigger Request


2.Get Subscriber Serving NF service from UDM


5. ApplicationTrigger Response


Application


UDM


Charging System


A. Interaction with Charging System for Credit Control


B. Interaction with Charging System for Reporting



_1568123015.vsd
2. Session status subscription


3. Policy status subscription


...


4. Mobility status 


5. Session status 


6. Policy status 


...


B. Interaction with Charging System


C. Interaction with Charging System


NEF


SMF


1. Mobility status subscription


PCF


AMF


Charging System


A. Interaction with Charging System



_1568123037.vsd
2. Namf_EventExposure_subs response


3. Namf_EventExposure_notif


...


Charging Domain



_1568123101.vsd
2. Nnrf_NFManagement_Registration)


1. Nnrf_NFStatus_Subscribe


NRF


NEF


UDR


App


4. Nnrf_NFStatus_Notify


5. Namf_EventExposure_Subscribe


Any NF
(e.g. AMF)


3. Nnrf_NFManagement_Registration_Ack


8. Nnef_EventExposure


6. Namf_EventExposure_Notify


7. Namf_EventExposure_Notify


Subscribed already. Thus no subscription needed


6a.Store


9. Namf_EventExposure_Notify


10. Namf_EventExposure_Notify


9a.Store


10a.Store


Event triggers


7a.Store


11b.Nnef_Notify


11a.Read


ChargingDomian


A. Interaction with Charging System



_1568122979.vsd
AMF


Offline Charging System


Rf/Ga



_1554387738.vsd
RAN


AMF


NEF


UE


1. Device Trigger Request


6. Device Trigger Response


Authentication & Authorizatoin


4. Device Trigger Request/Response


3. Device Trigger Request


2.Get Subscriber Serving NF service from UDM


5. Device Trigger Response


Application


UDM


Charging System


A. Interaction with Charging System for Credit Control


B. Interaction with Charging System for Reporting



