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* * * * First change * * * *
[bookmark: _Toc70550582][bookmark: _Toc83233019][bookmark: _Toc85552916][bookmark: _Toc85557015][bookmark: _Toc88667517][bookmark: _Toc90655802][bookmark: _Toc94064185][bookmark: _Toc98233570][bookmark: _Toc101244346][bookmark: _Toc104538939][bookmark: _Toc112951061][bookmark: _Toc113031601][bookmark: _Toc114133740][bookmark: _Toc120702240][bookmark: _Toc129332879][bookmark: _Hlk131970851][bookmark: _Toc83233028][bookmark: _Toc85552925][bookmark: _Toc85557024][bookmark: _Toc88667526][bookmark: _Toc90655811][bookmark: _Toc94064194][bookmark: _Toc98233579][bookmark: _Toc101244355][bookmark: _Toc104538948][bookmark: _Toc112951070][bookmark: _Toc113031610][bookmark: _Toc114133749][bookmark: _Toc120702249][bookmark: _Toc129332888][bookmark: _Toc28012777][bookmark: _Toc34266247][bookmark: _Toc36102418][bookmark: _Toc43563460][bookmark: _Toc45134003][bookmark: _Toc50031933][bookmark: _Toc51762853][bookmark: _Toc56640920][bookmark: _Toc59017888][bookmark: _Toc66231756][bookmark: _Toc68168917][bookmark: _Toc70550563][bookmark: _Toc83233000][bookmark: _Toc85552894][bookmark: _Toc85556993][bookmark: _Toc88667495][bookmark: _Toc90655780][bookmark: _Toc94064161][bookmark: _Toc98233541][bookmark: _Toc101244317][bookmark: _Toc104538906][bookmark: _Toc112951028][bookmark: _Toc113031568][bookmark: _Toc114133707][bookmark: _Toc120702207][bookmark: _Toc129332846]4.5.1.1	Overview
The Nnwdaf_MLModelProvision service as defined in 3GPP TS 23.501 [2] and 3GPP TS 23.288 [17], is provided by the Network Data Analytics Function (NWDAF) containing Model Training Logical Function (MTLF).
This service:
-	allows the NF service consumers to subscribe to and unsubscribe from different ML model analytics events; and
-	notifies the NF service consumers with a corresponding subscription about ML model information.
The types of analytics events include:
-	Slice load level information;
-	Network slice instance load level information;
-	Service experience;
-	NF load;
-	Network performance;
-	Abnormal behaviour;
-	UE mobility;
-	UE communication;
-	Abnormal behaviour;
-	User data congestion; 
-	QoS sustainability;
-	Dispersion;
-	SM congestion control experience;
-	Redundant transmission experience;
-	WLAN performance; and
-	DN performence.
-	E2E data volume transfer time.
[bookmark: _Hlk72429672]NOTE:	ML model provisioning is limited to a single vendor environment in this release of current specification.
*** Next Change ***
4.5.2.2.2	Subscription for event notifications
Figure 4.5.2.2.2-1 shows a scenario where the NF service consumer sends a request to the NWDAF to subscribe for event notification(s) (as shown in 3GPP TS 23.288 [17]).
[image: ]
Figure 4.5.2.2.2-1: NF service consumer subscribes to notifications
The NF service consumer shall invoke the Nnwdaf_MLModelProvision_Subscribe service operation to subscribe to event notification(s). The NF service consumer shall send an HTTP POST request with "{apiRoot}/nnwdaf-mlmodelprovision/<apiVersion>/subscriptions" as Resource URI representing the "NWDAF ML Model Provision Subscriptions", as shown in figure 4.5.2.2.2-1, step 1, to create a subscription for an "Individual NWDAF ML Model Provision Subscription" according to the information in message body. 
The NwdafMLModelProvSubsc data structure provided in the request body shall include: 
-	an URI where to receive the requested notifications as the "notifUri" attribute; and
-	a description of the subscribed events as the "mLEventSubscs" attribute that, for each event, the MLEventSubscription data type shall include:
1)	an event identifier as the "mLEvent" attribute;
2)	event filter information as the "mLEventFilter" attirbute; and
and may include:
1)	an identification of target UE information as the "tgtUe" attribute; 
2)	a time interval during which the ML model shall be reported as the "mLTargetPeriod" attirbute; and
3)	the time when the subscription expired as the "expiryTime" attirbute.
The NwdafMLModelProvSubsc data structure provided in the request body may include:
-	a notification correlation identifier assigned by the NF service consumer for the requested notifications as "notifCorreId" attribute; and
-	the reporting requirement information of the subscription as the "eventReq" attribute.
For different event types, the "mLEventFilter" attribute within the MLEventSubscription data type:
-	if the event is "SLICE_LOAD_LEVEL", shall provide:
1)	the S-NSSAI as the "snssais" attribute; and/or
2)	the identification(s) of Network Slice instance as the "nsiIdInfos" attribute;
and may provide: 
1)	an optional list of analytics subsets as the "listOfAnaSubsets" attribute;
-	if the event is "SERVICE_EXPERIENCE", may provide:
1)	the identification of the application as the "appIds" attribute;
2)	the S-NSSAI as the "snssais" attribute;
3)	the identification(s) of Network Slice instance as the "nsiIdInfos" attribute;
4)	the Area of Interest (AOI) as the "networkArea" attribute;
5)	the identification of DNN as the "dnns" attribute;
6)	identification of user plane access to DN(s) which the subscription applies as the "dnais" attribute; and
7)	identification(s) of RAT type(s) and/or frequency(ies) of UE's serving cell(s) which the subscription applies by "ratFreqs" attribute;
-	if the event is "UE_MOBILITY", may provide:
1)	Area of Interest (AOI) as the "networkArea" attribute; and
-	if the feature "UeMobilityExt" is supported and the event is "UE_MOBILITY", may provide:
1)	Visited Area(s) of Interest as the "visitedAreas" attirbute;
-	if the event is "UE_COMM", may provide:
1)	the S-NSSAI as the "snssais" attribute;
2)	the identification of DNN as the "dnns" attribute;
3)	the identification of the application as the "appIds" attribute;
4)	the Area of Interest (AOI) as the "networkArea" attribute; and
5)	an optional list of analytics subsets as the "listOfAnaSubsets" attribute.
-	if he event is "QOS_SUSTAINABILITY", shall provide:
1)	The QoS requirements via "qosRequ" attribute; and
2)	Location information as "networkArea" attribute;
	and may provide: 
1)	identification of network slice(s) by "snssais" attirbute;
-	if the event is "ABNORMAL_BEHAVIOUR", may provide:
1)	the S-NSSAI as the "snssais" attribute;
2)	the identification of DNN as the "dnns" attribute;
3)	the identification of the application as the "appIds" attribute;
4)	the Area of Interest (AOI) as the "networkArea" attribute;
5)	expected UE behaviour via "exptUeBehav" attribute; and
6)	either the expected analytics type via "exptAnaType" attribute or a list of exception Ids with the associated thresholds via "excepRequs" attirbute;
-	if the event is "USER_DATA_CONGESTION", shall provide:
1)	the Area of Interest (AOI) as the "networkArea" attribute;
2)	an optional list of analytics subsets as the "listOfAnaSubsets" attribute; and
3)	the S-NSSAI as the "snssais" attirbute;
-	if the event is "NF_LOAD", may provide:
1)	the S-NSSAI as the "snssais" attribute;
2)	either list of NF instance IDs in the "nfInstanceIds" attribute or list of NF set IDs in the "nfSetIds" attribute;
3)	list of NF instance types in the "nfTypes" attribute;
4)	the Area of Interest (AOI) as the "networkArea" attribute; and
5)	an optional list of analytics subsets as the "listOfAnaSubsets" attirbute;
-	if the event is "NETWORK_PERFORMANCE", may provide:
1)	Area of Interest (AOI) as the "networkArea" attribute; and
2)	an optional list of analytics subsets as the "listOfAnaSubsets" attirbute;
-	if the event is "NSI_LOAD_LEVEL", shall provide:
1)	the S-NSSAI as the "snssais" attribute; and/or
2)	the identification(s) of Network Slice instance as the "nsiIdInfos" attribute;
	and may provide: 
1)	an optional list of analytics subsets as the "listOfAnaSubsets" attirbute;
-	if the event is "SM_CONGESTION", shall provide:
1)	the S-NSSAI as the "snssais" attribute; and/or
2)	the identification of DNN as the "dnns" attribute;
	and may provide:
1)	an optional list of analytics subsets as the "listOfAnaSubsets" attirbute;
-	if the event is "REDUNDANT_TRANSMISSION", may provide:
1)	the Area of Interest (AOI) as the "networkArea" attribute;
2)	the S-NSSAI as the "snssais" attribute; and
3)	the identification of DNN as the "dnns" attirbute;
-	if the event is "WLAN_PERFORMANCE", may provide:
1)	the Area of Interest (AOI) as the "networkArea" attribute;
2)	the SSID(s) and BSSID(s) as "wlanReqs" attribute; and
3)	an optional list of analytics subsets as the "listOfAnaSubsets" attiribute;
-	if the event is "DN_PERFORMANCE", may provide:
1)	the identification of the application as the "appIds" attribute;
2)	the S-NSSAI as the "snssais" attribute;
3)	the identification(s) of Network Slice instance as the "nsiIdInfos" attribute;
4)	the Area of Interest (AOI) as the "networkArea" attribute;
5)	the identification of the UPF as the "upfInfo" attribute;
6)	the identification of DNN as the "dnns" attribute;
7)	identification of user plane access to DN(s) which the subscription applies as the "dnais" attribute;
8)	IP address(s)/FQDN(s) of the Application Server(s) as the "appServerAddrs" attribute;
9)	an optional list of analytics subsets as the "listOfAnaSubsets" attiribute;
-	if the event is "DISPERSION", may provide:
1)	the Area of Interest (AOI) as the "networkArea" attribute;
2)	the S-NSSAI as the "snssais" attribute;
3)	the identification of the application as the "appIds" attribute;
4)	dispersion analytics requirements in "disperReqs" attribute;
5)	an optional list of analytics subsets as the "listOfAnaSubsets" attirbute;
-	if the event is "E2E_DATA_VOL_TRANS_TIME", may provide:
1)	the identification of the application as the "appIds" attribute;
2)	the S-NSSAI as the "snssais" attribute;
3)	the Area of Interest (AOI) as the "networkArea" attribute;
4)	the identification of DNN as the "dnns" attribute;
5)	an optional list of analytics subsets as the "listOfAnaSubsets" attribute;
Editor's note:	The data model is FFS.
Upon the reception of an HTTP POST request with: "{apiRoot}/nnwdaf-mlmodelprovision/<apiVersion>/subscriptions" as Resource URI and NwdafMLModelProvSubsc data structure as request body, the NWDAF shall create a new subscription and store the subscription.
If the NWDAF created an "Individual NWDAF ML Model Provision Subscription" resource, the NWDAF shall respond with "201 Created" with the message body containing a representation of the created subscription, as shown in figure 4.5.2.2.2-1, step 2. The NWDAF shall include a Location HTTP header field. The Location header field shall contain the URI of the created subscription i.e. "{apiRoot}/nnwdaf-mlmodelprovision/<apiVersion>/subscriptions/{subscriptionId}". 
If the immediate reporting indication in the "immRep" attribute within the "eventReq" attribute sets to true during the event subscription, the NWDAF shall include the reports of the subscribed events, if available, as the "mLEventNotifs" attribute in the HTTP POST response.
If not all the requested events in the subscription are accepted, then the NWDAF may include the "failEventReports" attribute indicating the event(s) for which the subscription failed and the associated reason(s).
If there is no associated ML model available for all the listed "mLEvent" attribute, the NWDAF which contains MTLF shall send a "500 Internal Server Error" status code to the NF service consumer. Also, the corresponding failure reason via a "problemDetails" attribute with the "cause" attribute set to "UNAVAILABLE_ML_MODEL_FOR_ALLEVENTS". 
If other errors occur when processing the HTTP POST request, the NWDAF shall send an HTTP error response as specified in clause 5.4.7.
* * * * End of changes * * * *
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