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Discussion
The key issue #3 addresses the various generic aspects and requirements that an NWDAF should cover to obtain data for NF and AF.
· Flexible data framework able to cope with various data volume, types and formats: 
· content, data types, data granularity, format (events, log)
· temporality: periodicity of notifications and validity of subscription
· data scoping and filtering
· NF service interface: specific or generic
· NWDAF authentication an authorization
A basic solution would have been be to reuse the existing exposure services of NF, maybe by extending them with analytics, possibly at a coarser grain, with improvements. But the exposure service (e.g. for AMF or SMF) is not at present time designed for analytics. Moreover, the solution should also be improved to data discovery, and aggregated or detailed analytics (see below).
Therefore, the present solution is proposed, designed in order to retrieve basic analytics from each NF, with generic principles, an able to permit data discovery by the use of wildcards:
· In order to favour scalability (computation effort on NWDAF, and bandwidth to upload data), each NF provides the NWDAF with pre-processed analytics (metrics) instead of raw events. 
· In order to limit complexity and to enable their production in real time on the NF, the metrics require basic computation, and on a limited history depth (e.g. last hour).
· The solution encourages metrics to be standardized. In order to encourage a fruitful data ecosystem, it may be possible for an implementation to propose specific metrics to the community, but whose semantics and format are however documented.
· Finally, it may also possible to provide raw data without any a priori, according to the principle of Big Data, so that the NWDAF is free to establish inventive correlations according to appropriate algorithms.
· A technique is described in order to provide appropriate filtering and scoping, and discover new analytics.
A technique is described in order to provide aggregated analytics (e.g. a counter) or detailed analytics (e.g. an array of tagged counters on a single dimension)
· Finally, a generic technique based on Service Operations and Statuses is proposed in order to ease the definition of metrics


Proposal
It is proposed to add the following clause in TR 23.791. 
**** Start of Change (all new text) ****
[bookmark: _Toc513015775][bookmark: _Toc513015777]6.X	Solution X: Data Collection by subscription tofrom NFs/AFs using a generic service
[bookmark: _Toc513015776]6.X.1	Description
6.X.1.1	Service definition
This solution addresses the Key Issue #3: "Interactions with 5GS NFs/AFs for Data Collection".
An 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:
-	A 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) 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.
	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

	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 
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.
6.X.1.2	Subscription parameters 
The parameters for subscription include:
-	The subscription duration, and subscription ID;
-	The list of desired CDIs, which either be an explicit list of CDI_IDs, a default value, or an 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; 
-	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.
6.X.1.3	Notifications
According to the subscription parameters, the NF/AF should send unique or periodic notifications towards the NWDAF.

6.X.1.4	Scope of Analytics 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 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. 
	Level
	Level role
	Example of scoping parameters on ADI_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 teminals 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: The exact definition of levels is left for further study.
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.
	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.
6.X.1.5	Procedure for Interactions with 5GC NFs for Data Collection Notification from 5GC NFs

[image: ]
Figure 6.X.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 Section 6.X.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.

6.X.1.6	Procedure for Interactions with 5GC NFs for Data Collection Request from 5GC NFs
[image: ]
Figure 6.X.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 Section 6.x.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.


6.X.1.7	Procedure Interactions with AFs for Data Collection Notification from AF


[image: ]
Figure 6.X.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 of the available data at AF is FFS.
[bookmark: _GoBack]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 Section 6.x.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.
6.X.1.8	Procedure Interactions with AFs for Data Collection Notification from AF
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Figure 6.X.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.X.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 Section 6.x.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 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 service data transfer in the NEF is FFS.
6.X.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, depending on its return codes (2XX, 3XX, 4XX, 5XX), e.g. ServiceXOperationY_2XXcounter, ServiceXOperationY_3XXcounter, etc.
· “CDI_set_status”: a set of CDI per NF/AF status types, e.g. idle/connected 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.
6.X.2	Impacts on Existing Nodes and Functionality
Editor's note:	Capture impacts on existing 3GPP nodes and functional elements.
[bookmark: _Toc508717945]6.X.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.
Editor's note:	Use this section for evaluation at solution level.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 ****
3GPP
SA WG2 TD

oleObject1.bin

image2.emf
NF NWDAF

1. Nnf_DataCollectionService_Subscribe()

2. Nnf_DataCollectionService_Notify()


image3.emf
NF NWDAF

1a. Nnf_DataCollectionService_Retrieval request()

1b. Nnf_DataCollectionService_Retrieval response()


image4.emf
AF

NEF NWDAF

2. Naf_ServiceDataCollection Notify

1. Naf_DataCollectionService_Subscribe

0. Registration of data availability


image5.emf
AF

NEF NWDAF

1b. Naf_DataCollection Retrieval response

1a. Naf_DataCollection Retrieval request

0. Registration of data availability


image1.emf
CDI a

CDI b

CDI c

Time stamp T1

Intervals 

of duration D 

T1

CDI a

CDI b

CDI c

Time stamp T2

T2

Measurement 

instance 1

Measurement 

instance 2

CDI a

CDI b

CDI c

Time stamp T3

T3

Measurement 

instance 3

Notification of a 

list of N=3 

measurement 

instances


