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Abstract of the contribution: Solution proposal for UPF registration enhancement to NRF and NWDAF collecting data from UPF procedure.
1 Discussion
Regarding to UPF event exposure service, the UPF may support different mechanism of data collection and data reporting per UPF data type, which can be identified with UPF Event IDs. Some of these Event IDs are suitable for direct subscriptions from the NF consumer to the UPF, but some of them are more suitable for indirect subscriptions to the UPF via SMF. For example:
· some UPF event IDs such as UPF measurement or detection data per UE controlled by N4 session, it is more appropriate for them to be subscribed by the consumer to the UPF via SMF. 
· On the other hand, some UPF event IDs such as UPF load, Traffic usage report UPF measurement or detection data for any UE or some aggregated data for any UE, they are more appropriate to be subscribed by the consumer to the UPF directly without disturbing the SMF.

In this solution, UPF registration to NRF procedure can be enhanced:
· The UPF registers to the NRF with information including Supported Event ID(s), direct subscription indication and/or indirect subscription indication. 
· The direct subscription indication indicates the UPF supports NF consumer subscribe data directly from it, and the indirect subscription indication indicates the UPF supports NF consumer subscribe data from it via the SMF. 
· For direct or indirect subscription, the NF profile can also include the corresponding event ID (s), and for the indirect subscription, the NF profile includes the associated SMF, via which the NF consumer can subscribe to the UPF for data.

When the NF consumer (e.g. NWDAF) discovers the UPF from the NRF, the NRF determines appropriate UPF(s) matching the input parameters from the NF consumer (e.g. NWDAF), and feedbacks the NF consumer 
· the UPF instance ID + Direct Subscription indication within corresponding UPF NF profile 
· or the associated SMF instance ID + Indirect Subscription indication within corresponding UPF NF profile .

Then, the NWDAF subscribes to the UPF directly or indirectly based on the NF discovery outputs from NRF.

2 Proposal
[bookmark: _Hlk513714389][bookmark: _Hlk93055440]It is proposed to update TR 23.700-62 to add the new solution as follows.
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Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	
	

	
	<Key Issue #1>
	<Key Issue #2>

	#1: UPF event exposure service framework enhancements to support registration, deregistration and discovery via NRF
	X
	

	#2: UPF event exposure service for TSC management
	
	X

	#3: using the proper subscription mechanism depending on the event targeted by the UPF event consumer
	
	X

	#4: upgrading N4 to pass necessary event filtering information to the UPF
	
	X

	#5: registering UPF(s) serving a PDU session at UDM
	
	X

	#6: Determining the UPF(s) that serve a UE address
	
	X

	#7: Support to existing (Rel‑16-Rel‑17) data analytics with PDU Session Data Usage Events
	
	X

	#8: Support to existing (Rel‑16-Rel‑17) data analytics with QoS Flow level measurements
	
	X

	#9: NWDAF collects information from UPF by event exposure
	
	X

	#10: UPF event exposure service to NWDAF
	
	X

	#11: UPF event exposure service to NWDAF
	
	X

	#x: UPF registration and NWDAF collecting data from UPF
	X
	X




Next change (all new text)
[bookmark: _Toc97057911][bookmark: _Toc97057838][bookmark: _Toc97052784][bookmark: _Toc97052456][bookmark: _Toc97546137]6.X	Solution #X: UPF registration to the NRF and NWDAF collecting data from UPF
6.X.1	Key Issue mapping
This Solution addresses KI#1 and KI#2.
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Regarding to UPF event exposure service, the UPF may support different mechanism of data collection and data reporting per UPF data type, which can be identified with UPF Event IDs. Some of these Event IDs are suitable for direct subscriptions from the NF consumer to the UPF, but some of them are more suitable for indirect subscriptions to the UPF via SMF. For example:
· some UPF event IDs such as UPF measurement or detection data per UE controlled by N4 session, it is more appropriate for them to be subscribed by the consumer to the UPF via SMF. 
· On the other hand, some UPF event IDs such as UPF load, Traffic usage report UPF measurement or detection data for any UE or some aggregated data for any UE, they are more appropriate to be subscribed by the consumer to the UPF directly without disturbing the SMF.

In this solution, UPF registration to NRF procedure can be enhanced:
· The UPF registers to the NRF with information including Supported Event ID(s), direct subscription indication and/or indirect subscription indication. 
· The direct subscription indication indicates the UPF supports NF consumer subscribe data directly from it, and the indirect subscription indication indicates the UPF supports NF consumer subscribe data from it via the SMF. 
· For direct or indirect subscription, the NF profile can also include the corresponding event ID (s).

When the NF consumer (e.g. NWDAF) discovers the UPF from the NRF, the NRF determines appropriate UPF(s) matching the input parameters from the NF consumer (e.g. NWDAF), and feedbacks the NF consumer 
· the UPF instance ID + Direct Subscription indication within corresponding UPF NF profile; 
· or Indirect Subscription indication within corresponding UPF NF profile.

Then, the NWDAF subscribes to the UPF directly or indirectly based on the NF discovery outputs from NRF, which are specified in the procedure 6.x.3.2.

[bookmark: _Toc97546139]6.X.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc97057914][bookmark: _Toc97052459][bookmark: _Toc97052787][bookmark: _Toc97057841]6.X.3.1	Procedure for UPF Registration to NRF
Regarding UPF Registration to NRF, the procedure is same with clause 6.1.2.1: UPF Event Exposure service Registration, except the following change in step 1:
The UPF NF profile parameters in addition include direct subscription indication and/or indirect subscription indication: 
· The direct subscription indication indicates the UPF supports NF consumer subscribe data directly from it, and the indirect subscription indication indicates the UPF supports NF consumer subscribe data from it via the SMF. 
· For direct or indirect subscription, the NF profile can also include the corresponding event ID (s), and for the indirect subscription.

6.X.3.2	Procedure for NWDAF collecting data from UPF



Figure 6.X.3.2-1: NWDAF collects data from UPF procedure
1.	NWDAF that requires UPF data invokes Nnrf_NFDiscovery_Request message to NRF to find appropriate UPF(s), including target NF service Name (i.e. UPF Event Exposure Service), AOI, target NF type (i.e. UPF), Event ID, S-NSSAI, DNN, DNAI.
2.	The NRF determines one or more appropriate UPF(s) matching the input parameters included in the Nnrf_NFDiscovery_Request. The NRF sends the NF discovery outputs to the NWDAF. 
  The output includes one or more UPF instances, and for each UPF instance it includes UPF NF profile.:
· If a UPF supports NF consumer subscribes the event ID directly from it, the feedback UPF NF profile includes Direct Subscription indication in it. 
· If a UPF supports NF consumer subscribes the event ID from it via SMF, the feedback UPF NF profile includes Indirect Subscription indication.
The NWDAF subscribes to the UPF directly or indirectly based on the NF discovery outputs from NRF.
3. For the discovered UPF instance with Direct Subscription indication in the UPF NF profile, the NWDAF subscribes to the UPF for the event ID by invoking Nupf_EventExposure Subscribe.
4. For the discovered UPF instance with Indirect Subscription indication in the UPF NF profile, the NWDAF subscribes to the SMF by invoking Nsmf_EventExposure_Subscribe for the event ID of UPF. Then the SMF on behalf of the NWDAF performs data collection from UPF with N4 procedure.
The UPF responds the requested collected data over Nupf_EventExposure_Notify service operation to the NWDAF.

6.X.4	Impacts on services, entities and interfaces
UPF:
- 	Registers to the NRF with information including direct subscription indication and/or indirect subscription indication. 
NRF
-	The NRF registers for the UPF with information including direct subscription indication and/or indirect subscription indication. 
-  The NRF discovers appropriate UPF(s) matching the input parameters from the NF consumer (e.g. NWDAF), and feedbacks the NF consumer the UPF instance ID with corresponding UPF NF profile, which includes Direct Subscription indication or Indirect Subscription indication.
UPF data consumer (e.g. NWDAF)
-  Subscribes to the UPF directly or indirectly based on the NF discovery outputs from NRF.
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