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1.
Discussion
The Key Issue #2 includes following aspects:
1#
How and what specific information the UPF can expose to NWDAF so NWDAF can provide existing (Rel‑16, Rel‑17) data analytics as specified in TS 23.288 [5]. Support of New Rel‑18 data analytics per the Rel‑18 FS_eNA_Ph3 may also be considered in alignment with that study

2#
How and what specific information the UPF can expose to NEF/Local NEF/trusted AF, e.g. the information which can be exposed in Rel‑18 SA WG2 studies such as FS_EDGE_Ph2 and FS_XRM, or information which has been justified for exposure.

3#
Whether PCF, CHF, and other NFs need to invoke UPF event exposure service. If yes, how and what specific information the UPF can expose to these NFs.

4#
Whether the consumer NF directly subscribes the UPF or not. If yes, how to authorize the consumer NF for subscribing to UPF event exposure services via Nupf, and how to update/release the subscription.
This evaluation mainly focuses on the bullet 1#: 
For bullet 1#, the NWDAF has already defined some of the data collection from UPF, as indicated in Table 1-1. In each Analytic ID, there are several of the data type needed to be collected. 
It is better to define the event ID related to each data type for NWDAF or other consumer collecting data. For example, an event ID defined for DL data rate and another event ID defined for UL data rate and etc. 
Some of these Event IDs are suitable for direct subscriptions from the NF consumer to the UPF, but others 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.

So, the NF consumers should consider the indication from NRF after discovering the UPF before subscribing the data from UPF. If direct subscription applies to this event ID, the NF consumers trigger the subscription directly to UPF. If indirect subscription applies to this event ID, the NF consumers triggers the subscription to SMF and the SMF substitutes the consumers to subscribe the event in UPF.
Table 1.1: Analytic ID and the related information collection from UPF
	Information
	Source
	Analytic ID
	Description

	QoS flow Bit Rate
	UPF
	Service Experience
	The observed bit rate for UL direction; and

The observed bit rate for DL direction.

	QoS flow Packet Delay
	UPF
	
	The observed Packet delay for UL direction; and

The observed Packet delay for the DL direction.

	Packet transmission
	UPF
	
	The observed number of packet transmission.

	Packet retransmission
	UPF
	
	The observed number of packet retransmission.

	Traffic usage report
	UPF
	NF load
	Report of user plane traffic in the UPF for the accumulated usage of network resources (see TS 29.244 [8])

	UE communication (1..max)
	UPF, AF
	UE communication
	Communication description per application

	   >Communication start
	
	
	The time stamp that this communication starts

	   >Communication stop 
	
	
	The time stamp that this communication stops

	   >UL data rate 
	
	
	UL data rate of this communication

	   >DL data rate 
	
	
	DL data rate of this communication

	   >Traffic volume
	
	
	Traffic volume of this communication

	Application ID
	UPF or AF
	User Data Congestion
	Application identifier as defined in TS 23.501 [2] clause 5.8.2 (see NOTE 1).

	IP Packet Filter Set
	UPF or AF
	
	IP Packet Filter set as defined in TS 23.501 [2] clause 5.8.2 (see NOTE 1).

	Measurement period
	UPF or AF
	
	Measurement period.

	Throughput UL/DL
	UPF or AF 
	
	Average Throughput UL/DL over the measurement period.

	Throughput UL/DL (peak)
	UPF or AF
	
	Peak Throughput UL/DL over the measurement period.

	Timestamp
	UPF or AF
	
	Time when measurements are taken.

	Achieved sampling ratio
	UPF
	
	Sampling ratio achieved by UPF (see NOTE 2).

	UE communications (1..max)
	UPF
	WLAN Performance
	List of communication time slots

	> Communication start
	
	
	The time stamp that PDU session(s) for WLAN starts.

	> Communication stop
	
	
	The time stamp that PDU session(s) for WLAN ends.

	> UL data rate
	
	
	UL data rate of PDU session(s) for WLAN.

	> DL data rate
	
	
	DL data rate of PDU session(s) for WLAN.

	> Traffic volume
	
	
	Traffic volume of PDU session(s) for WLAN.


For UPF service defined, the following services should be defined: 
Nupf_EventExposure_Subscribe: This service can subscribe UPF related information to other NFs. The input of this service includes: NF ID, Target of Event Reporting, (set of) Event ID(s), Notification Target Address (+ Notification Correlation ID), Event Reporting Information defined in Table 4.15.1-1 of TS 23.502[x].
-
Allow consumer NFs to Subscribe and unsubscribe for an Event ID on UPF of QoS flow or PDU session;
-
Allow the NWDAF to collect data for network data analytics as specified in TS 23.288 [50];

Nupf_EventExposure_Notify: Report related event(s) in UPF to the NF which has subscribed to the event report service. The input of this service includes: Event ID, UE address (i.e. IP address or MAC address).
-
Notifying events on the PDU Session to the NFs.
And for the data collection, there are two situations: UPF data collection for single UE and for any UEs. Both of the procedure should be normative in TS phase. How to determine the serving UPF/SMF for single UE or any UEs is important. 
UPF data collection for single UE: 
The serving SMF and UPF can be find in UDM. The NWDAF triggers Nudm_UECM_Get_Request (SUPI, type of requested information set to SMF Registration Info and the S-NSSAI and DNN) to UDM, and obtains the information of serving SMF/UPF from UDM. This mechanism has already been supported in specification. 
UPF data collection for any UEs: 
For any UE situation, the serving SMF/UPF may exist multiple. The discovery of serving SMF/UPF can be performed as follow: 
-
DNAI: If the consumer provides the DNAI (optional parameter) as input to NWDAF, the NWDAF can discover the serving SMF/UPF in NRF according to DNAI. 
-
Serving EAS IP address: If several UEs connect to the same EAS IP address, this can be a parameter to discover the UPF because all of the traffic towards this EAS IP can be served by the same UPF. And the EAS IP address that UPF served can be the dynamic profile in UPF or SMF.
-
Area of interest: The area of interest is the location granularity of UE. This may not can be used directly for SMF/UPF discovery. If the consumer provides the area of interests (optional parameter) as input to NWDAF, this information can be transformed to the Service Area of SMF for SMF discovery to NRF.

2.
Proposal
It is proposed to capture the following changes into TS 23.700-62.
* * * * First change * * * *

7
Overall Evaluation

Editor's note:
This clause will provide evaluation of different solutions.
7.X
Evaluation and principle on KI#2

In KI#2, the service-based interaction between UPF and NWDAF should be defined. 

1#
How and what specific information the UPF can expose to NWDAF so NWDAF can provide existing (Rel‑16, Rel‑17) data analytics as specified in TS 23.288 [5]. Support of New Rel‑18 data analytics per the Rel‑18 FS_eNA_Ph3 may also be considered in alignment with that study

For bullet 1#, the NWDAF has already defined some of the data collection from UPF. In each Analytic ID, there are several of the data type needed to be collected. 

It is better to define the event ID related to each data type for NWDAF or other consumer collecting data. For example, an event ID defined for DL data rate and another event ID defined for UL data rate and etc. 

The following events can be subscribed by a NF consumer (Event ID is defined in clause 4.15.1) from UPF. Each event is represented by the event ID:

-
QoS flow Bit Rate.

-
QoS flow Packet Delay.
-
Packet transmission.
-
Packet retransmission.

-
Traffic usage report.
-
Communication start and stop (3GPP access or WLAN access).
-
UL/DL data rate (3GPP access or WLAN access).
-
Traffic volume (3GPP access or WLAN access).
-
Throughput UL/DL.
-
Throughput UL/DL (peak).
-
Timestamp.
-
Achieved sampling ratio.
-
UL/DL packet delay GTP.
If consumers subscribe a certain analytics ID from NWDAF, the NWDAF subscribes a set of Event IDs that makes up of this analytics ID. For example, if NF consumers subscribe the Analytic ID = Service Experience, the NWDAF should subscribe the QoS flow Bit Rate, QoS flow Packet Delay, Packet transmission and Packet retransmission individually from UPF.

And, some of these Event IDs are suitable for direct subscriptions from the NF consumer to the UPF, but others 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.

So, the NF consumers should consider the indication from NRF after discovering the UPF before subscribing the data from UPF. If direct subscription applies to this event ID, the NF consumers trigger the subscription directly to UPF. If indirect subscription applies to this event ID, the NF consumers triggers the subscription to SMF and the SMF substitutes the consumers to subscribe the event in UPF.
For UPF service defined, the following services should be defined: 

Nupf_EventExposure_Subscribe: This service can subscribe UPF related information to other NFs. The input of this service includes: NF ID, Target of Event Reporting, (set of) Event ID(s), Notification Target Address (+ Notification Correlation ID), Event Reporting Information defined in Table 4.15.1-1 of TS 23.502[x].
-
Allow consumer NFs to Subscribe and unsubscribe for an Event ID on UPF of QoS flow or PDU session;
-
Allow the NWDAF to collect data for network data analytics as specified in TS 23.288 [50];

Nupf_EventExposure_Notify: Report related event(s) in UPF to the NF which has subscribed to the event report service. The input of this service includes: Event ID, UE address (i.e. IP address or MAC address).
-
Notifying events on the PDU Session to the NFs.
And for the data collection, there are two situations: UPF data collection for single UE and for any UEs. Both of the procedure should be normative in TS phase. How to determine the serving UPF/SMF for single UE or any UEs is important. 
And for the data collection, there are two situations: UPF data collection for single UE and for any UEs. Both of the procedure should be normative in TS phase. How to determine the serving UPF/SMF for single UE or any UEs is important. 
UPF data collection for any UEs: 
For any UE situation, the serving SMF/UPF may exist multiple. The discovery of serving SMF/UPF can be performed as follow: 

-
DNAI: If the consumer provides the DNAI (optional parameter) as input to NWDAF, the NWDAF can discover the serving SMF/UPF in NRF according to DNAI. 
-
Serving EAS IP address: If several UEs connect to the same EAS IP address, this can be a parameter to discover the UPF because all of the traffic towards this EAS IP can be served by the same UPF. And the EAS IP address that UPF served can be the dynamic profile in UPF or SMF.

-
Area of interest: The area of interest is the location granularity of UE. This may not can be used directly for SMF/UPF discovery. If the consumer provides the area of interests (optional parameter) as input to NWDAF, this information can be transformed to the Service Area of SMF for SMF discovery to NRF.

8
Conclusions

Editor's note:
This clause will list conclusions that have been agreed during the course of the study item activities.
The following principles are recommended for normative for KI#2 of UPF serviced related to NWDAF:
The following events can be subscribed by a NF consumer (Event ID is defined in clause 4.15.1) from UPF and recommended to normative. Each event is represented by the event ID:

-
QoS flow Bit Rate.

-
QoS flow Packet Delay.
-
Packet transmission.
-
Packet retransmission.

-
Traffic usage report.
-
Communication start and stop (3GPP access or WLAN access).
-
UL/DL data rate (3GPP access or WLAN access).
-
Traffic volume (3GPP access or WLAN access).
-
Throughput UL/DL.
-
Throughput UL/DL (peak).
-
Timestamp.
-
Achieved sampling ratio.
-
UL/DL packet delay GTP.
For UPF service defined, the following services should be defined: 

Nupf_EventExposure_Subscribe: This service can subscribe UPF related information to other NFs. The input of this service includes: NF ID, Target of Event Reporting, (set of) Event ID(s), Notification Target Address (+ Notification Correlation ID), Event Reporting Information defined in Table 4.15.1-1 of TS 23.502[x].
-
Allow consumer NFs to Subscribe and unsubscribe for an Event ID on UPF of QoS flow or PDU session;
-
Allow the NWDAF to collect data for network data analytics as specified in TS 23.288 [50];

Nupf_EventExposure_Notify: Report related event(s) in UPF to the NF which has subscribed to the event report service. The input of this service includes: Event ID, UE address (i.e. IP address or MAC address).
-
Notifying events on the PDU Session to the NFs.
If consumers subscribe a certain analytics ID from NWDAF, it is recommended for the NWDAF to subscribe a set of Event IDs that makes up of this analytics ID.
For any UE situation, the serving SMF/UPF for any UE may exist multiple. The following parameters can assist the discovery of serving SMF/UPF: 

-
DNAI. 
-
EAS IP address that UE connects to.

-
Area of interest and SMF serving area.

* * * * End of changes * * * *
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