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1	Introduction
This paper evaluates the solutions for following study aspect of KI#2:
-	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
NOTE:	The Relevant Event IDs of the UPF event exposure services above can be introduced.
More specifically this paper focus on “what specific information” and relevant events and provides conclusion on what to specify during normative phase.
KI#2 solutions address this aspect as follows:
	Solutions
	KI 
	Proposal

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

	#2: UPF event exposure service for TSC management
	2
	N.A. (event for TSC Mgt operation)

	#3: using the proper subscription mechanism depending on the event targeted by the UPF event consumer
	2
	It refers to Annex A.
It differentiates events that require some action from 5G AN/5G RAN from the rest.

	#4: upgrading N4 to pass necessary event filtering information to the UPF
	2
	Not described

	#5: registering UPF(s) serving a PDU session at UDM
	2
	Not described

	#6: Determining the UPF(s) that serve a UE address
	2
	Not described

	#7: Support to existing (Rel‑16-Rel‑17) data analytics with PDU Session Data Usage Events
	2
	Solution #7 and 8 together describe the events and corresponding information to address NWDAF (Rel‑16, Rel‑17) needs:
-  Two events for the collection of information of user data usage of the User PDU Session:
-	One event provides measurements, including information like Volume Measurement and Throughput Measurement
-	The other event provides statistical measurements, like Throughput Statistic Measurement
-   One Event for QoS Flow level performance information which is an extensions of the Rel-17 UPF Exposure Service QoS Monitoring event, with additional measurements like bitrate measurements (UL, DL and/or overall) for a PDU Session and QoS Flow.
The measurement requested in each case is indicated in the subscription (e.g. as event reporting Information)

	#8: Support to existing (Rel‑16-Rel‑17) data analytics with QoS Flow level measurements
	2
	

	#9: NWDAF collects information from UPF by event exposure
	2
	It captures the UPF data Collection as in TS 23.288 and lists the following events:
-  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.

	#10: UPF event exposure service to NWDAF
	2
	It refers to Annex A and following subscription Information:
-	UL/DL Throughput, UL/DL packets or number of connections.
-	N3 delay, N6 delay, E2E delay, UL/DL packet loss, or UL/DL packet retransmission.
-	UL/DL Data Volume.

	#11: UPF event exposure service to NWDAF subscribed directly from UPF
	2
	It refers to Annex A.
Provides a short description for each analytic with UPF data collection.
Proposes statistical data corresponding to several UEs as an optimization

	#12: UPF registration and NWDAF collecting data from UPF
	1/2
	Not described

	#13: Subscription to UPF Event Exposure Services in the event of UP Path change
	2
	Not described

	#14: Reduce the UPF performance impacts due to data reporting to NF consumer
	2
	It refers to Annex A

	#15: Subscription of UPF Event Exposure Service
	2
	For exposure to AF/NEF. Not described

	#16: Direct/indirect subscription of the UPF event exposure service
	2
	Not described though referring to UE-level and NF-level information.
NOTE: NL-level assumed to mean for no specific UE or PDU Session but any UE. 

	#17: Update/Release subscription of the UPF event exposure service
	2
	Not described

	#18: QoS parameters exposure by UPF
	2
	For exposure for EDGE (QoS parameters) There may overlap with information exposed to NWDAF

	#19: QoS Monitoring results exposure by UPF
	2
	For exposure for EDGE (QoS Monitoring results) Overlaps with information exposes to NWDAF.



In general, solutions assume that, according to TS 23.288, NWDAF uses data specific to a UE and PDU Session in the analytics. Solution #11 proposes in addition that statistical information is provided for several UEs to reduce signalling. But it is unclear whether this can satisfy NWDAF needs. 
Only solutions #3, #7, #8, #9 and #10 propose specific events and/or make some distinction on the information exposed:
-  Solution #3: information requiring or information not requiring some action from 5G AN/5G RAN 
-  Solutions#7 and #8: information produced based on following UPF capabilities: obtaining measures of performance of the QoS Flows, obtaining measures of the user usage of the PDU session, performing simple statistical calculations like average and peak rates on a measurement period of the user usage of the PDU Session.
-  Solution #9: proposes as many events as information types required by NWDAF
-  Solution #10 lists data under three bullets, but rational behind each bullet is not clear
Defining individual events for each specific information type as in solution #9 is not needed to allow NWDAF to subscribe to and receive certain information only. The information required can be included as subscription information instead which is simpler to evolve as new needs come up.
Considering that only QoS Flow level performance information is requiring some action from 5G AN/5G RAN, following event definition is according to #3, #7 and #8, and satisfies NWDAF UPF Data Collection requirements: 
· Event: QoS monitoring. This event provides QoS Flow level performance information (information listed in Solution #8, clause 6.8.2). It extends Rel’17 QoS monitoring with additional QoS Flow measurements as needed for OSE (observed service experience) Analytics (detailed in bullet 2 in Annex A). This event may solve uses cases by other consumers like AF (for EDGE).
-   Event: UserDataUsageMeasures. This event provides information of user data usage of the User PDU Session (information listed in Solution #7, clause 6.7.2). 
-   Event: UserDataUsageTrends. This event provides statistical measurements (information listed in Solution #7, clause 6.7.2).
This proposal for Events satisfies UPF data Collection required by NWDAF as in Annex A except from number of packets transmitted and retransmitted for a QoS Flow (from Table 6.4.2-2 in TS 23.288 [5]). This measurement can’t be done, especially the number of retransmitted packets for all traffic types. This measurement is replaced by number of packets transmitted and retransmitted for an application, limited to applications where such differentiation is visible. See Sol#8 Note 2 (clause 6.8.2):
“UPF awareness of Packet transmission and retransmission depends on the specific application transport protocol. Number of Packet transmission and retransmission can't be measured for a QoS Flow in UPF due to this limited visibility.”
Proposal: include this evaluation in the TR as evaluation of the specified aspect of KI#2.
2	Proposal
Update TR 23700-62 as follows:
********** Start Changes all new*************
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Editor's note:	This clause provides evaluations of different solutions.
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-	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
NOTE:	The Relevant Event IDs of the UPF event exposure services above can be introduced.
Most solutions for UPF Event Exposure to NWDAF refer to Annex A for what information to expose. In general, solutions assume that, according to TS 23.288, NWDAF requires from UPF information that is per UE and PDU Session. Solution #11 proposes in addition providing statistical information for several UEs to reduce signalling. But it is unclear whether this can satisfy NWDAF needs. 
Only solutions #3, #7, #8, #9 and #10 propose specific events and/or make some differentiation among the information exposed:
-	Solution #3: information requiring or not requiring some action from 5G AN/5G RAN 
-	Solutions#7 and #8: information produced based on following UPF capabilities: Derive measures of performance of the QoS Flows, derive measures of the users usage of the PDU session, perform statistical calculations on the measures of the user usage of the PDU Session.
-	Solution #9: as many events as information types
-	Solution #10 lists them under three bullets, but rational behind each bullet is not clear
Defining individual events for each specific information as in solution #9 is not needed to allow NWDAF to subscribe to and receive certain information only. That can be detailed as subscription information, simpler to evolve as new needs come up.
Considering that only QoS Flow level performance information is requiring some action from 5G AN/5G RAN, following event definition is according to #3, #7 and #8, and satisfies NWDAF UPF Data Collection requirements. 
· Event: QoS monitoring. This event provides QoS Flow level performance information (information listed in Solution #8, clause 6.8.2). It extends Rel’17 QoS monitoring with additional QoS Flow measurements as needed for OSE Analytics (detailed in bullet 2 in Annex A. This event can solve uses cases by other consumers like AF (for EDGE)
-	Event: UserDataUsageMeasures. This event provides information of user data usage of the User PDU Session (information listed in Solution #7, clause 6.7.2). 
-	Event: UserDataUsageTrends. This event provides statistical measurements (information listed in Solution #7, clause 6.7.2).
These events satisfy UPF data Collection required by NWDAF as in Annex A except from number of packets transmitted and retransmitted for a QoS Flow (from Table 6.4.2-2 in TS 23.288 [5]). This measurement cannot be done, especially the number of retransmitted packets for all traffic types. This measurement is replaced by number of packets transmitted and retransmitted for an application, limited to applications where such differentiation is visible. See Sol#8 Note 2 (clause 6.8.2):
“UPF awareness of Packet transmission and retransmission depends on the specific application transport protocol. Number of Packet transmission and retransmission can't be measured for a QoS Flow in UPF due to this limited visibility.”
By specifying in normative phase these three events, this aspect of KI #2 is solved. 
8	Conclusions
Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
8.x	Conclusions for Key Issue #2
KI#2 for 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] is addressed by specifying the following three events (as described in 7.x):
· Event: QoS monitoring. This event provides QoS Flow level performance information (information listed in Solution #8, clause 6.8.2). 
-	Event: UserDataUsageMeasures. This event provides information of user data usage of the User PDU Session (information listed in Solution #7, clause 6.7.2). 
-	Event: UserDataUsageTrends. This event provides statistical measurements (information listed in Solution #7, clause 6.7.2).

********** End Changes*************
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