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Abstract of the contribution: This is a solution to some aspects of both key issue #8 and key issue #13 on when to trigger data collection from the UE.

[bookmark: _Hlk514274591][bookmark: _Hlk520730635]1		Discussion
[bookmark: _Toc32252][bookmark: _Toc25417795][bookmark: _Toc31089][bookmark: _Toc29178][bookmark: _Toc13139][bookmark: _Toc7474][bookmark: _Toc42769907][bookmark: _Toc42778963][bookmark: _Toc30155629][bookmark: _Toc31296355][bookmark: _Toc31360975][bookmark: _Toc31448680][bookmark: _Toc31639156][bookmark: _Toc25416973][bookmark: _Toc2703][bookmark: _Toc2977][bookmark: _Toc19952][bookmark: _Toc43393040][bookmark: _Toc20098][bookmark: _Toc25417328][bookmark: _Toc25260][bookmark: _Toc30155509][bookmark: _Toc2084][bookmark: _Toc16725][bookmark: _Toc25740462][bookmark: _Toc44004198][bookmark: _Toc44490435]This proposal relates to some aspects of both key issue #8 and key issue #13 from TR 23.700-91.
5.2.8	Key Issue #8: UE data as an input for analytics generation
[bookmark: _Toc21241][bookmark: _Toc8712][bookmark: _Toc11332][bookmark: _Toc25416974][bookmark: _Toc25417329][bookmark: _Toc3047][bookmark: _Toc25417796][bookmark: _Toc42769908][bookmark: _Toc42778964][bookmark: _Toc25740463][bookmark: _Toc30155510][bookmark: _Toc31296356][bookmark: _Toc31360976][bookmark: _Toc31448681][bookmark: _Toc31639157][bookmark: _Toc11149796][bookmark: _Toc30155630][bookmark: _Toc17809][bookmark: _Toc43393041][bookmark: _Toc24618][bookmark: _Toc22232][bookmark: _Toc16542][bookmark: _Toc25494][bookmark: _Toc502][bookmark: _Toc31851][bookmark: _Toc23799][bookmark: _Toc44004199][bookmark: _Toc44490436]5.2.8.1	Description
This key issue addresses whether and how to enhance the 5GS to support collection and utilisation of data provided by the UE in NWDAF in order to provide input information to generate analytics information (to be consumed by other NFs).
Where the network enhancements can be envisioned based on UE data provided to NWDAF, the following issues will be studied:
-	What type of information from the UE could be collected by the network (e.g. NWDAF) as input for analytics generation?
[bookmark: _Toc11149797]-	What types of analytics information could be provided by NWDAF to other NFs to leverage the data provided by the UE?
-	How frequently such data provided by the UE are to be shared with the NWDAF?
-	What are the triggers for the UE to provide data to the NWDAF as input for analytics?
-	How to ensure the integrity and Operator-level accessibility of UE-provided information in order to avoid using misleading or untrusted information in the network?
-	Whether there are privacy aspects that need to be considered, i.e. related to the information provided by the UE? If so, how to ensure privacy on collection and utilisation of UE data?
And finally,
-	How the NWDAF collects the UE's information (the method of collection of data)?
NOTE 1:	The method of collection of RAN impacting parameters from the UE will be investigated after the MDT work of TSG RAN is completed.
NOTE 2:	The study on type of information collected from the UE also considers the level of on-device processing needed on the data (if any) before collection by the network/ NWDAF.
NOTE 3:	The above studies consider already existing 3GPP procedures to collect data from the UE and leverage them whenever possible to avoid duplicated procedures.
NOTE 4:	Any privacy, integrity or accessibility aspects identified will be studied in coordination with SA3 (if needed) and will be considered for the evaluation of the solutions.
[bookmark: _Toc6042][bookmark: _Toc23926][bookmark: _Toc31448682][bookmark: _Toc31639158][bookmark: _Toc27860][bookmark: _Toc6375][bookmark: _Toc30155511][bookmark: _Toc42769909][bookmark: _Toc42778965][bookmark: _Toc25416975][bookmark: _Toc25417330][bookmark: _Toc25417797][bookmark: _Toc31296357][bookmark: _Toc31360977][bookmark: _Toc25740464][bookmark: _Toc32428][bookmark: _Toc16205][bookmark: _Toc4653][bookmark: _Toc43393042][bookmark: _Toc19375][bookmark: _Toc30155631][bookmark: _Toc21318][bookmark: _Toc18737][bookmark: _Toc8476][bookmark: _Toc12554][bookmark: _Toc44004200][bookmark: _Toc44490437]5.2.8.2	Requirements
The network is able to ensure the privacy, integrity, and Operator-level accessibility of the data provided from the UE.
The NWDAF is able to provide statistics or prediction information to other NFs to leverage the data provided by the UE.
There is no direct interface between the UE and the NWDAF.
This key issue shall only address how the 5GC can obtain information from the UE that is not already available at the network.
As can be seen, in particular with the cyan highlights, it needs to be studied when the UE needs to provide data to the NWDAF.
As part of key issue #13, one aspect to be investigated is whether triggers need to be defined for data collection for NWDAF: 
[bookmark: _Toc21441][bookmark: _Toc7115][bookmark: _Toc42769922][bookmark: _Toc42778978][bookmark: _Toc31360990][bookmark: _Toc30155524][bookmark: _Toc4284][bookmark: _Toc7525][bookmark: _Toc27949][bookmark: _Toc22389][bookmark: _Toc30155644][bookmark: _Toc27303][bookmark: _Toc22490][bookmark: _Toc43393055][bookmark: _Toc14396][bookmark: _Toc28524][bookmark: _Toc19280][bookmark: _Toc10295][bookmark: _Toc31639171][bookmark: _Toc31448695][bookmark: _Toc31296370][bookmark: _Toc44004213][bookmark: _Toc44490450]5.2.13	Key Issue #13: Triggering conditions for analytics
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Rel-16 eNA work has introduced several types of analytics in TS 23.288 [5]. In parallel, SA2 has specified some use of these analytics by 5GC NFs, in TS 23.501 [2] or TS 23.502 [3] for e.g. AMF, SMF, and in TS 23.503 [4] for PCF.
The analytics framework defined in TS 23.288 [5] relies on the consumer-producer paradigm, with NWDAF providing analytics to consumers upon request or subscription to notifications from these consumers. The decision to trigger analytics then rely on the consumer. The NWDAF can also provide analytics to AFs, again upon request from the AFs.
One aspect which has not been investigated yet is under which conditions the consumers can request for these analytics or under which conditions NWDAF should start collecting data. Taking the example of UE related analytics, some UEs may need specific analytics irrespective of the applications running, or alternatively only for specific applications, and not all UEs may require the performed analytics. Also, some criteria such as network conditions may influence the decision to trigger analytics, i.e. the level of congestion in the network may influence when to trigger the analytics, or analytics for a UE may only be needed in specific areas.
In order to minimize the load for data collection and to allow real-time or near real-time communication for analytics, it is required to investigate the triggers at NWDAF for starting data collection.
It is required to study how analytics can be triggered from the analytics consumer perspective or from the NWDAF perspective.
Within the context of this key issue, it is proposed to study:
-	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.
[bookmark: _Toc5537][bookmark: _Toc31296372][bookmark: _Toc21020][bookmark: _Toc20760][bookmark: _Toc18848][bookmark: _Toc5904][bookmark: _Toc31448697][bookmark: _Toc30155646][bookmark: _Toc2056][bookmark: _Toc5639][bookmark: _Toc19376][bookmark: _Toc22841][bookmark: _Toc31639173][bookmark: _Toc30155526][bookmark: _Toc12995][bookmark: _Toc31360992][bookmark: _Toc42769924][bookmark: _Toc42778980][bookmark: _Toc43393057][bookmark: _Toc16994][bookmark: _Toc14095][bookmark: _Toc44004215][bookmark: _Toc44490452]5.2.13.2	Requirements
Editor's note:	This clause provides the requirements the solutions to this key issue need to address.

There are a couple of solutions already in TR 23.700-91 v0.4.0 related to this key issue #8:
· Solution #27: UE data as an input for analytics generation: this solution focuses on how the NWDAF collects the Application Layer UE information.
· Solution #28: UE assisted analysis for usage of network slice: the solution so far focuses on the input data that can be collected by the NWDAF to derive usage of network slice or URSP rules.
· Solution #29: Support UE data as an input for Control Plane load balancing analytics: the main principle of the solution is that NWDAF can collect UE input data to possibly derive collective behaviour that could be used as an input to derive analytics for control plane load.
However, none of these solutions tacke the issue of when the UE needs to provide data to the NWDAF for analytics.
It is important for the 5G system to control when UEs can or should send data to the NWDAF, otherwise many UEs can potentially start sending quite a big amount of data to the NWDAF while possibly these data will be of no use to the network or to the NWDAF.
Also, to be able to derive collective behaviour, it is necessary to collect data from as many UEs as possible, e.g. in a given area of interest, or for a specific slice. If not enough UEs support the functionality in an area, NWDAF may start collecting data from UEs and exploit them but eventually these data may not be representative of the UE population in the area. 
One assumption here is also that not all UEs will support providing data for analytics to the network, so knowing the level of support for the functionality among UEs will be necessary.
All the above point to the need for mechanisms to avoid blind and costly data collection from UEs.
The solution proposed in this contribution can be used in conjunction with other solutions defining mechanisms to retrieve data from the UEs.

2	Proposal
It is proposed to update TR 23.700-91 as follows.

*** Start Change – mapping solution to key issues ***
[bookmark: _Toc31096564][bookmark: _Toc30694650]
[bookmark: _Toc22147504][bookmark: _Toc23409917][bookmark: _Toc25416988][bookmark: _Toc25417343][bookmark: _Toc25417811][bookmark: _Toc25740478][bookmark: _Toc30155540][bookmark: _Toc30155660][bookmark: _Toc31296401][bookmark: _Toc31361018][bookmark: _Toc31448723][bookmark: _Toc31639199][bookmark: _Toc10751][bookmark: _Toc28982][bookmark: _Toc27258][bookmark: _Toc18253][bookmark: _Toc8209][bookmark: _Toc6176][bookmark: _Toc8338][bookmark: _Toc8077][bookmark: _Toc30246][bookmark: _Toc1439][bookmark: _Toc2881][bookmark: _Toc14208][bookmark: _Toc42769950][bookmark: _Toc42779006][bookmark: _Toc43393083][bookmark: _Toc44004241][bookmark: _Toc44490478][bookmark: _Toc500949097][bookmark: _Toc20730727]6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	Key Issues

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	1
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	

	5
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	

	6
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9
	X
	X
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	10
	
	X
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	11
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	
	X
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	13
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	15
	
	X
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	16
	
	X
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	17
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	18
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	19
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	20
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	21
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	22
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	23
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	24
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	

	25
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	26
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	27
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	

	28
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	

	29
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	

	30
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	

	31
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	X
	
	
	
	
	

	32
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	33
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	34
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	35
	X
	X
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	36
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	37
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	38
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	X
	
	
	

	39
	X
	X
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	40
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	

	41
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	

	42
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	

	43
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	

	44
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	

	45
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	

	46
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	
	
	

	47
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	

	48
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	

	49
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	

	50
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	

	51
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	
	

	52
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	
	

	53
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	54
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	

	55
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	
	

	56
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	
	

	Y
	
	
	
	
	
	
	
	X
	
	
	
	
	X
	
	
	
	
	
	
	
	



*** Second Change – all new text ***

[bookmark: _Toc31096565]6.X	Solution #Y: Triggers for data collection from the UEs
6.X.1	Introduction
This solution addresses aspects of Key Issue #8 "UE data as an input for analytics generation" and key issue #13 "Triggering conditions for analytics", specifically on how and when the NWDAF can determine that data collection from the UEs can be triggered.
6.X.2	Functional Description 
[bookmark: _Toc30694653]This solution is based on the following principles:
-	During registration, the UEs indicate to the network which type of data can be provided to the network for the purpose of analytics. The information is stored in the AMF and can also be stored in the UDM/UDR. The UE may also indicate the level of abtraction supported for the data, e.g. whether it is raw data, or pre-processed data, such as statistics or predictions. The UE indication may change over time, e.g. under some conditions the UE may decide that providing data to the network may not be feasible any longer, e.g. when there are no sufficient data to provide, or too low battery level in the UE to provide assistance data to the network.
-	The NWDAF can contact the AMFs to know how many UEs can provide support for data collection for analytics. This is done via the AMF exposing an event “number of UEs supporting data for analytics”, which can be used by NWDAF to retrieve the number of UE in e.g. a given area or a slice.
-	NWDAF can decide to start or stop data collection from UEs based on the ratio of UEs supporting data for analytics in e.g. a given area or a slice.
6.X.3		Procedures
Figure 6.X.3-1 depicts the procedure for NWDAF triggering collection of data from UEs based on the level of support of data collection by the UEs in the area served by two AMFs.




Figure 6.X.3-1:	NWDAF triggering data collection from UEs
0.	The UEs, while registering or updating their registration, inform the AMF about their support for data collection for analytics. The information provided by the UEs may contain the type of information that the UEs can provide to the NWDAF, e.g. application level data, environmental data. The UEs may also have different level of abstraction available for the data, e.g. data that the UE can provide may be raw data, or it could be pre-processed data, such as statistics, or even predictions. The AMFs store the information in the UE context. The AMF may also store the information in the UDM/UDR for further checking by other NFs.
NOTE 1:	The AMF can store the information in the UDM, which would allow the NWDAF to retrieve this capability for a specific UE, if needed.
[bookmark: _Hlk46155347]1.	The NWDAF subscribes to the AMF-A1 to retrieve the number of UEs in the area served by AMF-A1 which support providing data for analytics. The evend event id used is "number of UEs supporting data for analytics". The NWDAF may specify the type of data it is interested to collect, or the level of abstraction. The NWDAF may specify a specific area (e.g. list of TAIs), or a slice. The NWDAF may request to be e.g. periodically notified about the number of UEs, or it may request to be notified when the number of UEs reaches a certain threshold, possibly compared to the total number of UEs in the area.
NOTE 2:	An alternative to a new event ID can be to use existing event ID such as "Number of UEs served by the AMF and located in Area Of Interest" with new filters.
NOTE 3: The NWDAF can, instead of subscribing to the information on a per area basis, subscribe on a per slice basis to retrieve the number of UEs served by the AMF and currently registered in a specific slice.
2.	The NWDAF subscribes to the AMF-A2 to retrieve the number of UEs in the area served by AMF-A2 which support providing data for analytics.
3-4. The NWDAF receives notifications from AMF-A1 and from AMF-A2. The notifications contain the number or the ratio of UEs supporting data collection for analytics. The notifications also contain the list of UEs supporting such functionality.
5.	Based on the received notifications at steps 3 and 4, and based on local configuration, the NWDAF may decide to start data collection from UEs available in area under AMF-A1.
6-7. The NWDAF receives a new notification from AMF-A2, indicating that the number of UEs supporting data collection for analytics has increased. NWDAF may decide to start collecting data from UEs in area under AMF-A2 in addition to the UEs in area under AMF-A1.
8-9. The NWDAF receives a new notification from AMF-A1, indicating that the number of UEs supporting data collection for analytics has decreased. NWDAF may decide to stop collecting data from UEs in area under AMF-A1.
NOTE:	The procedure to start or stop data collection from UEs is not described in this solution. It is assumed that solutions proposing data collection mechanisms can be used for steps 5, 7 and 9.

[bookmark: _Toc30694654]6.X.4	Impacts on services, entities and interfaces
[bookmark: _Hlk46155539]The following impacts are identified:
UE:
[bookmark: _Hlk49423581]-	Indicates its support for providing data for analytics, together with the type of data and the level of abstraction, during initial registration and registration updates.
NOTE:	The type of data (e.g. application level data, environmental data), the level of abstraction (e.g. raw data, statistics) would need to be standardized to allow all UEs to report using similar criteria.
AMF:
-	New event ID "number of UEs supporting data for analytics" for Namf_EventExposure service, which can be used with specific filters such as area of interest, or slice.
NWDAF:
-	Use of new event ID "number of UEs supporting data for analytics" for Namf_EventExposure service, which can be used with specific filters such as area of interest, or slice, and which can be used with thresholds which, when crossed or reached, will trigger notifications to the NWDAF. NWDAF then uses these notifications to decide when to trigger data collection from UEs.

*** End Change ***
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needed on the data (if any) before collection by the network/ NWDAF.


 


NOTE


 


3:


 


The above studies consider already existing 3GPP procedures to collect data from the UE and leve


rage 


them whenever possible to avoid duplicated procedures.


 


NOTE


 


4:


 


Any privacy, integrity or accessibility aspects identified will be studied in coordination with SA3 (if 


needed) and will be considered for the evaluation of the solutions.
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