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Abstract of the contribution: This contribution proposes a new solution for Key Issue #13 "Triggering conditions for analytics".
1. Discussion
In Key Issue #13 "Triggering conditions for analytics", it is proposed to study how analytics can be triggered from the analytics consumer perspective or from the NWDAF perspective, including: "
-	Which types of triggers can be used by analytics consumers to request for or subscribe to analytics;
-	Whether triggers need to be defined for data collection by NWDAF and which types of triggers can be used by NWDAF to start collecting data;
-	Whether triggers need to be defined for analytics generation by NWDAF and which types of triggers can be used by NWDAF to build analytics;
-	Whether configuration for these triggers is needed;
-	Whether changes to 5Gs architecture and services are needed to allow for such triggers and configuration. "
This contribution mainly addresses the triggers which can be used by analytics consumers to request for or subscribe to analytics for specific analytic defined in TS23.288.
In general, particular procedures may trigger one or more than one requests for analytics from NWDAF. For different Analytic (ID), some possible trigger procedures are analized as follows:
1. Slice Load Level related network data analytics (AnalyticsID: Load level information):
The NWDAF provides slice load level information to an NF on a Network Slice instance level. The NSSF may request for or subscribe to the analytics information from the NWDAF for selection of a serving AMF supporting the Network Slices. The following procedure may trigger Load Level Information analytics by NSSF:
-	Registration to a set of Network Slices as part of the Registration procedure
	Upon receiving query from the AMF, the NSSF may trigger Slice Load Level analytics from NWDAF, if NWDAF is deployed as defined in Clause 5.15.5.2 of TS23.501. Based on load level information for a Network Slice instance by NWDAF and other local configuration and local available information, the NSSF then selects the Network Slice instance(s) to serve the UE.
2. NF load analytics (AnalyticsID: NF load information):
The NWDAF can provide NF load analytics, in the form of statistics or predictions or both, to another NF, and it is reasonable to consider such analytics output in NF selection, e.g., SMF selection and UPF selection. The following procedure may trigger NF Load Information analytics by different NFs:
· UE Registration procedure
AMF may consider the load analytics result to select a PCF instance for AM policy association and UE 	policy association from PCF candidate(s) from NRF.
The same logic may apply to NSSAAF selection, etc.
· UE Requested PDU Session Establishment procedure
SMF may consider the load analytics result to select a PCF instance for SM policy association from PCF 	candidate(s) from NRF.
When UE requests a new PDU Session, AMF selects an SMF as described in clause 6.3.2 of TS23.501 and clause 4.3.2.2.3 of TS23.502. In SMF selection, AMF may requests for Analytics (i.e. statistics or predictions) for candidate SMFs' load as received from NWDAF, if NWDAF is deployed.
When UE requests a new PDU Session, for UPF selection or re-selection as described in clause 6.3.3 of TS23.501, SMF may requests Analytics (i.e. statistics or predictions) for UPF’s loads received from NWDAF, if NWDAF is deployed.
3. Dispersion Analytics (AnalyticsID: UE Dispersion Analytics):
Note: the definition and input/output of UE Dispersion Analytics are described in Clause 6.30 of TR23700-91.
The NWDAF supporting dispersion analytics statistics or predictions shall be able to collect a UE dispersion related information from NFs and to perform analytics to provide dispersion statistics or predictions. Through dispersion analytics, the NWDAF can determine that a data hot spot. The following procedure may trigger UE dispersion analytics by different NFs:
- Network Slice Selection procedure
NSSF may request for slice load analytics based on data rate quota and/or amount of data volume dispersed, 	statistical or predictive, then the NSSF can decide when to stop admitting heavy users into a particular slice. In 	case the NSSF is not deployed, another 5GC NF (e.g. AMF and/or SMF) may subscribe to the slice dispersion data 	analytics information to assist with load mitigation policy.
4. EC service experience/performance analytic (AnalyticsID: EC service experience /performance analytic):
Note: the definition and input/output of UE Dispersion Analytics are described in Clause 6.48 of TR23700-91.
EC service experience/ performance analytics can help to select proper anchor UPF for UE to EC server with promise user experience. So the following procedure may trigger EC service experience /performance analytic by SMF:
-  PDU session establishment 
During the PDU session establishment or anchor UPF change procedure, the SMF, as an analytics consumer, can 	use UE mobility analytics to predict UE location, and then check EC service experience/performance analytics, by 	taking UE location into account, to find which UPF and DNAI can serve the UE with the best user experience or 	service performance.
So new trigger types can be defined as 
1. “NF selection”, whenever an NF, e.g. AMF/SMF, need to do a NF selection decision, supporting NWDAF analytics might be triggered. 
2. “Slice selection”, whenever an NSSF, need to do a network slice selection decision, supporting NWDAF analytics might be triggered.

i. UE Related Analytics (AnalyticsID: UE mobility/UE communication/expected UE behavioural parameters):
The NWDAF can provide UE mobility analytics, UE communication analytics, expected UE behavioural parameters related network data analytics and abnormal behaviour related network data analytics. And the NEWDAF service consumer may request for these analytics separately or in a combined way when making local decision. The following procedures may trigger UE related analytics by different NF in specific scenarios:
· UE Requested PDU Session Establishment procedure
When UE requests a new PDU Session, for UPF selection or re-selection as described in clause 6.3.3 of TS23.501, SMF may requests Analytics (i.e. statistics or predictions) for UE related analytics (UE mobility, UE communication, and expected UE behavioural parameters) as received from NWDAF, if NWDAF is deployed.
· Network Triggered Service Request procedure
In the case of UE in CM-IDLE state, the AMF performs paging and determines the paging strategy based on e.g. local configuration, what NF triggered the paging and information available in the request that triggered the paging. If NWDAF is deployed, the AMF may also use analytics (i.e. statistics or predictions) on the UE's mobility as provided by NWDAF to derive paging strategy as described in Clause 5.4.3 of TS23.501.


2. Proposal
It is proposed to include the following changes in TR 23.700-91.

***** Start of Change (all new text) *****
[bookmark: _Toc25416989][bookmark: _Toc23409918][bookmark: _Toc31639220][bookmark: _Toc25740479][bookmark: _Toc30155541][bookmark: _Toc31448744][bookmark: _Toc31639338][bookmark: _Toc31361019][bookmark: _Toc30155661][bookmark: _Toc25417344][bookmark: _Toc31296402][bookmark: _Toc25417812]6.X	Solution for Key Issue #13: Triggers for requesting analytics
[bookmark: _Toc326248710][bookmark: _Toc20147942][bookmark: _Toc31361020][bookmark: _Toc20730728][bookmark: _Toc31448745][bookmark: _Toc31639339][bookmark: _Toc25740480][bookmark: _Toc30155662][bookmark: _Toc25417813][bookmark: _Toc30155542][bookmark: _Toc25416990][bookmark: _Toc31296403][bookmark: _Toc25417345][bookmark: _Toc31639221][bookmark: _Toc23409919]6.X.1	Description
This solution addresses Key Issue #13 "Triggering conditions for analytics", especially on the aspect of triggers which can be used by analytics consumers to request for or subscribe to analytics from the NWDAF.
In general, particular procedures may trigger one or more than one requests for analytics output from NWDAF. For different Analytic (ID), some possible trigger procedures are analysed as follows:Specific trigger type can be named as:
1. NF selection, when
(1) In UE registration procedure, AMF may trigger “NF load analytic”. With the result of statistic or prediction load of candidates PCF from NRF, AMF select a PCF instance for AM policy association and UE policy association.
The same logic may apply to NSSAAF selection, etc.
(2) PDU Session Establishment procedure, SMF may trigger “NF load analytic” and consider the load analytics result to select a PCF instance for SM policy association from PCF candidate(s) from NRF.
(3) During the PDU session establishment or anchor UPF change procedure, the SMF, as an analytics consumer, may trigger “EC service experience/performance analytics”, to find which UPF and DNAI can serve the UE with the best user experience or service performance.
2. Slice selection, when
(1) Network Slice Selection procedure. NSSF may request for slice load analytics based on data rate quota and/or amount of data volume dispersed analytic, statistical or predictive, then the NSSF can decide when to stop admitting heavy users into a particular slice. In case the NSSF is not deployed, another 5GC NF (e.g. AMF and/or SMF) may subscribe to the slice dispersion data analytics information to assist with load mitigation policy.

	Analytics Name
	Analytics ID
	Triggering Procedure
	NWDAF Consumer
	Explanation

	Slice Load Level related network data analytics
	Load level information
	Registration to Network Slices
	AMF
	Upon receiving query from the AMF, the NSSF based on load level information for a Network Slice instance by NWDAF and other local configuration and local available information, to selects the Network Slice instance(s) to serve the UE, as defined in Clause 5.15.5.2 of TS23.501.

	NF load analytics
	NF load information
	PDU Session Establishment
	AMF
	When UE requests a new PDU Session, AMF selects an SMF as described in clause 6.3.2 of TS23.501. In SMF selection, AMF may requests for Analytics (i.e. statistics or predictions) for candidate SMFs' load as received from NWDAF, if NWDAF is deployed.

	
	
	PDU Session Establishment
	SMF
	When UE requests a new PDU Session, for UPF selection or re-selection as described in clause 6.3.3.3 of TS23.501, SMF may requests Analytics (i.e. statistics or predictions) for UPF loads received from NWDAF, if NWDAF is deployed.

	UE Related Analytics
	UE mobility, 
UE communication, 
expected UE behavioral parameters
	PDU Session Establishment
	SMF
	When UE requests a new PDU Session, for UPF selection or re-selection as described in clause 6.3.3.3 of TS23.501, SMF may requests Analytics (i.e. statistics or predictions) for UE related analytics (UE mobility, UE communication, and expected UE behavioral parameters) as received from NWDAF, if NWDAF is deployed.

	
	UE mobility
	Network Triggered Service Request
	AMF
	In the case of UE in CM-IDLE state, the AMF performs paging and determines the paging strategy based on e.g. local configuration, what NF triggered the paging and information available in the request that triggered the paging. If NWDAF is deployed, the AMF may also use analytics (i.e. statistics or predictions) on the UE's mobility as provided by NWDAF to derive paging strategy as described in Clause 5.4.3 of TS23.501.



[bookmark: _Toc19106297][bookmark: _Toc27823110][bookmark: _Toc31639222][bookmark: _Toc30155543][bookmark: _Toc31296404][bookmark: _Toc31361021][bookmark: _Toc28866897][bookmark: _Toc31639340][bookmark: _Toc30155663][bookmark: _Toc31448746][bookmark: _Toc25417346][bookmark: _Toc25417814][bookmark: _Toc326248711][bookmark: _Toc20147943][bookmark: _Toc25416991][bookmark: _Toc23409920][bookmark: _Toc20730729][bookmark: _Toc25740481]
6.X.2	Input Data
Input data of mentioned Analytics should follow TS23.288.
[bookmark: _Toc28866898][bookmark: _Toc31639341][bookmark: _Toc31361022][bookmark: _Toc31639223][bookmark: _Toc31448747][bookmark: _Toc19106298][bookmark: _Toc31296405][bookmark: _Toc30155664][bookmark: _Toc27823111][bookmark: _Toc30155544]6.X.3	Output Analytics
Output data of mentioned Analytics should follow TS23.288.
[bookmark: _Toc31639342][bookmark: _Toc30155545][bookmark: _Toc31448748][bookmark: _Toc31639224][bookmark: _Toc31296406][bookmark: _Toc31361023][bookmark: _Toc30155665][bookmark: _Toc28866899]6.X.4	Procedures
[bookmark: _GoBack]Procedures of mentioned Analytics should follow TS23.288.
[bookmark: _Toc31639225][bookmark: _Toc31639343][bookmark: _Toc31448749][bookmark: _Toc21087545][bookmark: _Toc31361024][bookmark: _Toc16839386]6.X.5	Impacts on services, entities and interfaces
Editor's note:	This clause lists impacts to services and interfaces.
AMF: consider NWDAF result when in selection of PCF, NSSAA, etc.
NSSF: consider NWDAF result when in selection of slice.
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