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	Reason for change:
	The event exposure for bulk subscription from the PCF to the AF directly or via NEF may be useful for the AF to enforce application layer logic and the related description is also specified in TS 23.503 as following:
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+++
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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc122443422]4.15.3.2.4	Exposure with bulk subscription
Based on operator configuration NEF may perform bulk subscription with the NFs that provides necessary services. This feature is controlled by local policies of the NEF that control which events (set of Event ID(s)) and UE(s) are target of a bulk subscription.
When the NEF performs bulk subscription (subscribes for any UE (i.e. all UEs), group of UE(s) (e.g. identifying a certain type of UEs such as IoT UEs)), it subscribes to all the NFs that provide the necessary services (e.g. In a given PLMN, NEF may subscribe to all AMFs that support reachability notification for IoT UEs). Upon receiving bulk subscription from the NEF, the NFs store this information. Whenever the corresponding event(s) occur for the requested UE(s) as in bulk subscription request, NFs notify the NEF with the requested information.
[bookmark: OLE_LINK1]The following call flow shows how network exposure can happen for one UE, groups of UE(s) (e.g. identifying a certain type of UEs such as IoT UEs) or any UE. 

Figure 4.15.3.2.4-1: NF registration/status notification and Exposure with bulk subscription
1.	NEF registers withsubscribes to 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 the subscribing NEF along with the time stamp. NEF may store the information in the UDR along with the time stamp using either Nudr_DM_Create or Nudr_DM_Update service operation as appropriate.
8.	Application registers with the NEF for a certain event identified by event filters. If the registration for the event is authorized by the NEF, the NEF records the association of the event and the requester identity.
9 - 10.	When the event trigger happens, NF notifies the requested information towards the subscribing NEF. NEF may store the information in the UDR using either Nudr_DM_Create or Nudr_DM_Update service operation as appropriate.
11a-b.	NEF reads from UDR with Nudr_DM_Query and notifies the application along with the time stamp for the corresponding subscribed events.
The application detection event exposure from PCF may be used by an AF for the detection of application start or stop event. In this case, the AF may subscribe to notifications of events from the PCF with the bulk subscription as described in clause 6.1.3.18 of TS 23.503 [20], either by sending Npcf_EventExposure_Subscribe directly to the PCF or via NEF by sending Nnef_EventExposure_Subscribe request. Subscription can be cancelled by sending Npcf_EventExposure_Unsubscribe directly to PCF or Nnef_EventExposure_Unsubscribe via NEF. The corresponding call flow is as follows:


[bookmark: OLE_LINK3]Figure 4.15.3.2.4-2: bulk subscription to notifications of events from the PCF by the AF
1.	AF sends request to NEF to subscribe to notifications of events via Nnef_EventExposure_Subscribe.
2.	NEF subscribes to the PCF serving S-NSSAI and/or DNN via Npcf_EventExposure_Subscribe on the notifications of events.
3.	If the NEF is not deployed, a trusted AF may directly send the request to PCF serving S-NSSAI and/or DNN via Npcf_EventExposure_Subscribe to subscribe to notifications of events.
4.	When a PDU session is established, the serving SMF may trigger the SM Policy Association Establishment procedure as specified in clause 4.16.4, and the PCF may provide to the SMF the related PCRT on the notifications of events.
Additionally, the PCF may also update the policy information of those PDU Sessions that are already established for users of the group to subscribe to the SMF on the notifications of events.
5.	When the event trigger happens, for example, the SMF receives the report from UPF about detecting the start or the stop of application traffic, SMF triggers the SM Policy Association Modification procedure as specified in clause 4.16.5.1, to report the requested information towards the PCF.
6~7.	PCF notifies AF of the requested information via NEF. 
PCF may remove the PCRT from the SMF when the PCF receives the notification of the event for the first time.
8.	PCF notifies AF of the requested information. 

* * * * Second change * * * *
[bookmark: _Toc27895172][bookmark: _Toc47593014][bookmark: _Toc36192269][bookmark: _Toc51835101][bookmark: _Toc20204473][bookmark: _Toc122443818][bookmark: _Toc45193382]5.2.5.1	General
The following table illustrates the PCF Services.
Table 5.2.5.1-1: NF services provided by PCF
	Service Name
	Service Operations
	Operation
Semantics
	Example Consumer (s)

	Npcf_AMPolicyControl
	Create
	Request/Response
	AMF

	
	Update
	Request/Response
	AMF

	
	UpdateNotify
	Subscribe/Notify
	AMF

	
	Delete
	Request/Response
	AMF

	Npcf_Policy Authorization
	Create
	Request/Response
	AF, NEF, TSCTSF

	(NOTE)
	Update
	Request/Response
	AF, NEF, TSCTSF

	
	Delete
	Request/Response
	AF, NEF, TSCTSF

	
	Notify
	Subscribe/Notify
	AF, NEF, NWDAF, PCF, TSCTSF

	
	Subscribe
	
	AF, NEF, NWDAF, PCF, TSCTSF

	
	Unsubscribe
	
	AF, NEF, NWDAF, PCF, TSCTSF

	Npcf_SMPolicyControl
	Create
	Request/Response
	SMF

	
	UpdateNotify
	Subscribe/Notify
	SMF

	
	Update
	Request/Response
	SMF

	
	Delete
	Request/Response
	SMF

	Npcf_BDTPolicyControl
	Create
	Request/Response
	NEF

	
	Update
	Request/Response
	NEF

	
	Notify
	
	NEF

	Npcf_UEPolicyControl
	Create
	Request/Response
	AMF, V-PCF

	
	Update
	Request/Response
	AMF, V-PCF

	
	UpdateNotify
	Subscribe/Notify
	AMF, V-PCF

	
	Delete
	Request/Response
	AMF, V-PCF

	Npcf_EventExposure
	Subscribe
	Subscribe/Notify
	AF, NEF, NWDAF

	
	Unsubscribe
	
	

	
	Notify
	
	

	Npcf_AMPolicyAuthorization
	Create
	Request/Response
	AF, NEF, TSCTSF

	
	Update
	Request/Response
	AF, NEF, TSCTSF

	
	Delete
	Request/Response
	AF, NEF, TSCTSF

	
	Notify
	Subscribe/Notify
	AF, NEF, 5G DDNMF

	
	Subscribe
	
	AF, NEF, 5G DDNMF

	
	Unsubscribe
	
	AF, NEF, 5G DDNMF

	Npcf_PDTQPolicyControl
	Create
	Request/Response
	NEF

	
	Update
	Request/Response
	NEF

	
	Notify
	
	NEF

	NOTE:	In the Npcf_PolicyAuthorization operations, PCF is a consumer when the PCF for the UE and the PCF for the PDU session are different.



* * * * End of changes * * * *
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