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Abstract of the contribution: this pCR proposes to update solution 6 to collect network data with flexible time scale. 
Discussion
In SA2 #128 meeting, Solution 6 was proposed to introduce a new service to collect network data which allows 4 service operations such as subscribe/unsubscribe/notify/retrieve. With these 4 operations, the NWDAF can request data sampling interval and data sampling duration to NFs or AF only when the NWDAF triggers DataCollectionService_Subscribe operation (i.e., the NWDAF shall decide data sampling interval and data sampling duration before making the subscription and it cannot change during whole subscription duration).
However, it is very hard to decide data sampling interval and data sampling duration before start of collecting data samples, because both data sampling interval and data sampling duration are closely related to the stochastic properties of the data, but it is unknown when the NWDAF start to collect the data. 

Thus, this pCR proposes to add Nnf_DataCollectionService_Update and Naf_ DataCollectionService_Update service operation for NWDAF to modify the sampling interval and data sampling duration of the subscription, which was already made, in order to adjust the stochastic properties from the collected data.
Proposal
It is proposed to include the following text proposal in TR 23.791.
*** Start of change 1 ***
6.6.1.1
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).

A 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 specific 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 time frame 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.

6.6.1.2
Subscription parameters 

The parameters for subscription include:

-
Subscription ID;
-
The subscription duration, expressed 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 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. 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.

6.6.1.3
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.
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Figure 6.6.1.3-1 The relation between time frame for MI and notification period for consumer
*** End of change 1 ***
*** Start of change 2 (all new text)***
6.6.1.X
Procedure for Interactions with 5GC NFs for update of Data Collection Subscription to 5GC NFs
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Figure 6.6.1.X-1: Procedure for Interactions with 5GC NFs for update of Data Collection Subscription to 5GC NFs

1. To update the subscription to NFs data, the NWDAF invokes an Nnf_DataCollectionService_Update service operation from the 5GC NFs with the subscription ID, newly requested subscription duration, new time frame for measurement, optionally new sampling interval, and the newly requested period between two notifications as described 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 update request.
Editor’s note:
The update of subscription for the other parameters (i.e., CDI scope, etc.) is FFS. 
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) according to revised time interval.

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.
6.6.1.Y
Procedure Interactions with AFs for update of Data Collection Subscription to AF
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Figure 6.6.1.Y-1: Procedure for Interactions with AFs for update of Data Collection Subscription to AF

1. To update of subscription for data to be collected from AF, the NWDAF invokes a Naf_DataCollectionService_Update service operation from AF with the subscription ID, newly requested subscription duration, new time frame for measurement, optionally new sampling interval, and the newly requested period between two notifications as described in clause 6.6.1.2. The AF responds the request service operation with the indication of success or failure of the subscription update request.

Editor’s note:
The update of subscription for the other parameters (i.e., CDI scope, etc.) is FFS.
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) according to revised time interval.

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 1-2 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.
*** End of change 2 ***
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