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Abstract of the contribution: The proposal addresses updates of Solution #6 “Data Collection from NFs/AFs using a new service”.
Discussion
The modifications address the following topics:
	Topic
	Reason
	Proposal

	Editor’s notes about CDI and parameters, leaving them for further study (§6.6.1.3, §6.6.1.9)
	All Editor’s notes denoting a “further study in the TR”  are changed into a NOTE describing the topic as to be addressed in the normative phase
	1. Removal of Editor’s notes (CDI, parameters)
2. Addition of text “NOTE: The exact definition of … is left for the normative phase.”

	Subscription parameters
	In order to limit signalling traffic only a relevant phase, proposal of triggers for the beginning and/or the end of CDI provision
	1. Addition of sentence “Optional triggers for measurement start/stop based on thresholds of NF metrics (e.g. value of load level), to be defined in the normative phase
2. Addition of lists of CDi lists

	Definition of CDIs in NFs and AFs
	Need to clarify the method for an agile specification of CDIs on NFs
	3. Addition of tables of CDI as examples for the AMF

	Editor’s notes about how to smooth out the peaks of data transfer in the NEF is FFS
(§6.6.1.7, §6.6.1.8)
	All Editor’s notes denoting a “further study in the TR”  are changed into a NOTE describing the topic as to be addressed in the normative phase
	4. Removal of  Editor’s notes
5. Addition of text “NOTE: The exact definition of alternatives for data transfer from AF through NEF is left for the normative phase.”

	§Impacts and §Evaluation
	3GPP default Editor’s note signalling the missing parts
Editor's note about comparison of this solution with a solution to be included can be removed, because the mentioned solution has been already included in the TR (Solution 14) and because the comparison among solutions is the explicit goal of Section 7 of the TR. So, this note is redundant. 
	1. Addition of the §Impact  and §Evaluation chapters
2. Removal of  Editor’s note: This solution will need to be compared to an alternative solution based on the use of the Rel-15 services of the respective NFs, to be added to this TR.


 
Proposal
It is proposed to modify the following clause in TR 23.791. 
**** Start of Change ****
Solution 6: Data Collection from NFs/AFs using a new service
[bookmark: _Toc519787049]6.6.1	Description
[bookmark: _Toc519787050]6.6.1.1	Service definition
This solution addresses the Key Issue #3: "Interactions with 5GS NFs/AFs for Data Collection".
This solution complements the current solutions defined in SA5 for data collection. TS 28.552 (5G performance measurements – Rel-15) define the measurements and KPIs that can be retrieved from OAM services. The current version of such specification, from the point of view of NWDAF, does no not support data collection for generation of analytics per region, or per application, or per groups of UEs. The measurements defined in TS 28.552, for instance, about NFs are aggregated at best by S-NSSAI and the measurements about the RAN are aggregated per 5QI, The advantage of this solution is that the definition of the new service in NFs/AFs for data collection allows the generation of analytics that are not restricted to network load level, but that can provide more fine grain analytics per region of the network and/or based on populations (i.e., groups of UEs or application IDs).
According to this solution, aAn NF of AF provides periodically, according to a subscription, a list of data blocks called Collectable Data Items (CDI).
An Collectable Data Item (CDI) may be either:
-	An elementary metric, either standardized, or implementation specific, in both cases with a documented semantic and format. A metric is a statistical data (e.g. average, total, standard deviation, maximum, minimum) relative to a given quantity (e.g. counter, gauge, delay, ratios).
-	An implementation-specific block of data, in textual or binary form, structured or not (e.g. log, array of metrics, traces).
Each NF of AF offers a generic service interface NF<X>_DataCollection Service offering the following operations.
Table 6.6.1.1-1
	Operations
	Description of each operation of the Analytics Exposure Service 

	Subscribe
	Subscription to a subset of existing CDIs computed by the NF or the AF

	Update
	Update of a specific subscription

	Unsubscribe
	Cancel of a previous subscription

	Notify
	CDI(s) is sent to the consumers 

	Retrieve
	A consumer explicitly requests the CDI(s) and receive the requested information



When a subscription is accepted, an NF notifies of the requested CDIs to the NWDAF. Each notification either contains a single timestamped set of instances of CDIs, or information on a file containing several instances.
The CDIs can be made available on a periodical basis, depending on the subscription parameters, or it can be requested by NWDAF.
An CDI is a couple (CDI_ID, {[ADI_tag] CDI_value}+). An CDI_list_ID references a predefined (i.e. standardized or documented) list of CDI_IDs.
The CDIs are computed on a periodic basis, in the form a Measurement Instances (MI). A Measurement Instance is a timestamped occurrence of a set of one or more CDIs within a time frame.
Results can be provided either as a continuous streaming flow of events (periodic notifications of a single MI) or by grouping multiple MIs in a single notification or file.
[bookmark: _Toc519787051]6.6.1.2	Subscription parameters 
The parameters for subscription include:
-	The subscription duration, and subscription ID;
-	The subscription duration, expressed as as a positive number D of time frames;
-	The list of desired CDIs, which either be an explicit list of CDI_IDs, a default value, or a list ofn CDI_list_ID;
-	The CDI scope, describing the targeted services, areas, UEs, activities, with possible wildcards, possibly common to all NFs, e.g. NSSAI, DNN, SUPI/PEI/GPSI, GUAMI;
-	Additional filters with possible wildcards; 
-	Optional triggers for measurement start/stop based on thresholds of NF metrics used to calculate CDIs (e.g. maximum or minimum value of load level);
-	The time frame for measurement, and optionally the sampling interval; 
-	The period between two notifications, expressed as a positive number N of time frames. 
NOTE:	Value N=1 is used to request a notification for each MI. single measurement instance. When N>1, multiple MIs will be provided in a single notification, or in a file for higher values of N.
An NWDAF may optimize the strategy of data collection across different NFs, depending on the services it provides, by requesting or subscribing only to the relevant information and by minimizing its interactions with NFs/AFs.
[bookmark: _Toc519787052]The parameters for Update include the subscription ID, newly requested subscription duration, an optionally the new time frame for measurement, the new sampling interval, and the newly requested period between two notifications.
6.6.1.3	Notifications
According to the subscription parameters, the NF/AF should send unique or periodic notifications towards the NWDAF as depicted in Figure 6.6.1.3-1.


Figure 6.6.1.3-1 Relationship between time frame for MI and notification period for consumer
[bookmark: _Toc519787053]6.6.1.4	Scope of Analytics Collectable Data Items
A NWDAF may request an NF/AF for the provision of CDI at different levels, for example for a given slice, for a group of UEs, or for a specific Tracking Area.
For this purpose, CDI_tags are used to act as filters in order to define the scope of requested ADIs. The resource modelling of CDI_tags may be organized as a tree of different depth levels.
The support of different scoping parameters on CDI_tags may depend on each NF/AF, but the levels and the order of levels should be structured with the same descending pattern.
Table 6.6.1.4-1
	Level
	Level role
	Example of scoping parameters on ADICDI_tags
	Example

	0
	slice ID
	S-NSSAI
	CDI_tag = « MBB »

	1
	Location ID
	Geographical area, TAI,
	CDItag = "lac code"

	2
	Access ID
	Access type, Cell ID, 
	CDI tag = "Cells in range [a..c]"

	3
	Application ID
	DNN, AFid,
	CDI tag = "All DNN"

	4
	user ID
	SUPI/PEI/GPSI, group ID
	CDI_tag= "All UEs"

	5
	Terminal ID
	PEI/TEI or terminal type
	CDI-tag= "All terminals of type X"

	6
	Activity ID
	Registration, mobility, sessions, flows 
	CDI tag ="registration counter"

	7
	Time Window
	Interval of time associated with the requested information 
	CDI tag = "collection interval"



Editor's note:	NOTE: The exact definition of levels is left foris left for the further studynormative phase.
Each scoping level may or may not support wildcards. In case of wildcards, it should be possible to specify either an empty wildcard meaning "all ID_tags", or a constrained wildcard by denoting a range of ID_tags.
The use of wildcards enables the discovery of new CDI_tags (e.g. different values of DNNs).
The CDIs can be either aggregated or explicitly listed. On only one single wild carded level and one single parameter within a subscription, it should be possible to specify that the CDI is explicitly listed.
When level aggregation is chosen, the cumulative or mean value of the measurement shall be provided, depending on the type of CDI. For instance, if the CDI "registration counter" is requested aggregated on all cells, only one aggregated counter is provided which totalizes all cells. Aggregation rules should be specified per ADI type.
When explicitly listed, all CDI_tags of the parameter corresponding to the wildcard are requested. The filter, when applied to the set of CDI_tags stored in the NF/AF repository, produces a subset of fully defined CDI_tags in the level. For instance, if the CDI "number of registrations" is requested as a an explicit list, an array of counters is provided on a single dimension, one per each CDI_tag Cell-ID in the range [a..c].
Considering this feature, a time stamped Measurement Instance may contain, per CDI, either a single value or an array of tagged values. It may also be possible for the NF/AF to produce one MI notification per member of the subset.
Table 6.6.1.4-2
	CDI
	Array of <CDI_tag, CDI values>

	CDI a
	<Cell1; CDI a for Cell1>, <Cell2; CDI a for Cell2>,<Cell3; CDI a for Cell3>,etc..

	CDI b
	<Cell1; CDI b for Cell1>, <Cell2; CDI b for Cell2>,<Cell3; CDI b for Cell3>,etc..



The types of filtering (wildcarding with all values or range of values, versus a single specific value) and the possibility to obtain explicit lists both depend on each NF and operator policy.
[bookmark: _Toc519787054]6.6.1.5	Procedure for Interactions with 5GC NFs for Data Collection Notification from 5GC NFs
[image: ]
Figure 6.6.1.5-1: Procedure for Interactions with 5GC NFs for Data Collection Notification from 5GC NFs
1.	To subscribe to NFs data, the NWDAF invokes an Nnf_DataCollectionService_Subscribe service operation from the 5GC NFs with the parameters listed in clause 6.6.1.2. The 5GC NFs respond to the request service operation with the indication of success or failure of the subscription request.
2.	To report the data from 5G NFs when it is available to be collected, the 5GC NFs invoke an Nnf_DataCollectionService_Notify service operation to notify NWDAF with the requested CDI(s).
NOTE:	If the 5GC NFs such as UPF are not allowed to access the NWDAF through the service based interface, the NWDAF may indirectly interact with the UPF through the SMF, respectively.
[bookmark: _Toc519787055]6.6.1.6	Procedure for Interactions with 5GC NFs for Data Collection Request from 5GC NFs
[image: ]
Figure 6.6.1.6-1: Procedure for Interactions with 5GC NFs for Data Collection Request from 5GC NFs
1a.	To request data from NFs, the NWDAF invokes an Nnf_DataCollectionService retrieval service operation from the 5GC NFs with the parameters listed in clause 6.6.1.2.
1b.	5GC NFs responds the request data in the response message of the Nnf_DataCollectionService Retrieval response service operation to the NWDAF with the requested CDI(s).
NOTE:	If the 5GC NFs such as UPF is not allowed to access the NWDAF through the service based interface, the NWDAF may indirectly interact with the UPF through the SMF, respectively.
[bookmark: _Toc519787056]6.6.1.7	Procedure Interactions with AFs for Data Collection Notification from AF
[image: ]
Figure 6.6.1.7-1: Procedure for Interactions with AFs for Data Collection Notification from AF
0. In order for AF to provide data to NWDAF, a registration of the available data at AF is performed.
NOTE 1:	The registration process is for NWDAF to discover the address of AFs and the data they can provide to NWDAF. The specifics of the registration is FFS.
1.	To subscribe to data to be collected from AF, the NWDAF invokes a Naf_DataCollectionService_Subscribe service operation from AF with the parameters listed in clause 6.6.1.2. The AF responds the request service operation with the indication of success or failure of the subscription request.
2.	To report the data to be collected from AF when it is available to be collected, the AF invokes a Naf_DataCollectionService_Notify service operation to notify NWDAF with the requested CDI(s).
NOTE 2:	If the AF is not allowed by the operator to access directly the NF(s) as specified in clause 6.2.10, TS 23.501 [2], the service operations in step 0-2 should use the NEF to interact between the AF and the NWDAF.
Editor's note:	How to smooth out the peaks of data transfer in the NEF is FFS.
NOTE:	The exact definition of alternatives for data transfer from AF through NEF is left for the normative phase.
[bookmark: _Toc519787057]6.6.1.8	Procedure Interactions with AFs for Data Collection Notification from AF
[image: ]
Figure 6.6.1.8-1: Procedure for Interactions with AFs for Data Collection request from NWDAF
0.	This step is the same as the step 0 in Figure 6.6.1.7-1.
1a.	To request data from AFs, the NWDAF invokes an Naf_DataCollectionService retrieval service operation from the AF with the parameters listed in clause 6.6.1.2.
1b.	AF responds the request data in the response message of the Naf_DataCollectionService Retrieval response service operation to the NWDAF with the requested CDI(s).
NOTE:	If the AF is not allowed by the operator to access directly the NF(s) as specified in clause 6.2.10 of TS 23.501 [2], the service operations in steps 0-2 should use the NEF to interact between the AF and the NWDAF.
Editor's note:	How to smooth out the peaks of service data transfer in the NEF is FFS.
NOTE:	The exact definition of alternatives for data transfer from AF through NEF is left for the normative phase.
[bookmark: _Toc519787058]6.6.1.9	Definition of CDIs in NFs and AFs
A key aspect is the definition of metrics for each AF and NF. 

Two complementary proposed techniques in order to define and implement quickly for each NF a standardized set of CDIs would be to have predefined CDI lists:
-	"CDI_set_op": a set of CDI per NF/AF counting each service operation, globally and also depending on its return codes (2XX, 3XX, 4XX, 5XX), e.g. ServiceXOperationY_2XXcounter, ServiceXOperationY_3XXcounter) or causes (USER NOT FOUND, e.g. ServiceXOperationY_USER_NOT-FOUND) or group of causes (e.g. UE identification) etc.
-	"CDI_set_status": a set of CDI counters per NF/AF, on UEs and sessions status types, (e.g. idle/connected UE_REGISTERED, etc).

As a consequence, each NF shall have to implement basic database queries on its log of service operations, or on its active contexts in order to obtain the requested metrics.
The following table provides an example of predefined CDIs for the AMF operation "CreateUEContext".
Table 6.6.1.9-1: Illustration of predefined CDIs example for the AMF operation "CreateUEContext"
	Operation
	Error causes
	List of proposed CDIs
	Scoping CDI parameter

	CreateUEContext
	All causes, plus no errors
	Total count of requests (success and errors)
	Application ID = "all Application IDs"
Location ID = "all TA"

	
	No error
	Total count of successful requests
	….

	
	UE Identification causes
	Total count per error group
	

	
	Subscription  causes
	Total count per error group
	

	
	Congestion network failure causes
	Total count per error group
	

	
	Invalid message causes
	Total count per error group
	



The following table provides an example of CDIs for the UE CM state and UE RM state.
Table 6.6.1.9-2: Illustration of predefined CDIs example for the UE CM state and UE RM state
	Status
	Status values
	List of proposed CDIs
	Scoping CDI parameter

	RM state
	REGISTERED
	Total count of UE with this status
	Access ID =” All “
Application ID = "all Application IDs"

	
	DEREGISTERED
	Total count of UE with this status
	Access ID =” All “
Application ID = "all Application IDs"

	CM state
	IDLE
	Total count of UE with this status
	Access ID =” All “
Application ID = "all Application IDs"

	
	CONNECTED
	Total count of UE with this status
	Access ID =” All “
Application ID = "all Application IDs"



[bookmark: _Toc519787059]6.6.2	Impacts on Existing Nodes and Functionality
Editor's note:	Capture impacts on existing 3GPP nodes and functional elements.
The solution requires the implementation of a new interface on CN NFs for data collection.
It is clearly oriented towards the collection of data that allows spacial (i.e., in specific regions of the network slice) and temporal aspects of data that can be collected from NFs. 
[bookmark: _Toc519787060]6.6.3	Solution Evaluation
This solution allows both the collection of data related to individual UEs and the collection of statistical data related to multiple UEs.
This solution adds a mechanism in addition to the existing ones based OAM and Rel-15 event exposure.
The solution enables data collection from any NF and AF, for any use case.
The solution enables to collect data with a fine grain scoping level (e.g. UE groups, TAI), either aggregated or detailed.
Techniques are described to facilitate the definition of metrics (see clause 6.6.1.9)
In order to reduce computation effort on NWDAF and data volume, each NF or AF can provide the NWDAF with pre-processed analytics (metrics) instead of raw events.
The solution encourages Collectable Data Items to be standardized. In order to encourage a fruitful data ecosystem, it may also be possible for an implementation to propose specific metrics to the community.
Editor's note:	This solution will need to be compared to an alternative solution based on the use of the Rel-15 services of the respective NFs, to be added to this TR.
**** End of Changes ****
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