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Abstract: This contribution proposes a categorization of solutions for KI#11, and then focus on the evaluation and conclusion of solutions related to signalling reduction without architectural changes.
1. Discussion
This paper proposes the evaluation and conclusion of the solutions in KI #11 that are not related to architectural changes (such as introducing a DCCF), but it rather focus on the solution of KI#11 that are related to the enhancement for addressing the following aspects of KI #11:

· Reduce complexity at NWDAF in determining entities serving a UE or a group of UEs and entities serving an area at a particular time window.
· How to reduce frequency of notifications that are transmitted by the source NF

· Reduce signalling load for data collection

· Which enhanced mechanisms can be defined for NWDAF and NFs to minimize the load for data collection?

We believe that the solutions in KI#11 can be classified into 3 categories according to the issues that they mainly address for achieving efficient data collection:

a) Signalling reduction via architectural changes (intersecting with KI#2): Sol #1, #9, #10 (case considering DCCF), #12, #15, #16, #35, #39 
b) Signalling reduction via parametrization and services changes: #33, #34, #37, #38, #58, #70, #71, #72
c) Signalling reduction on Tracking and Discovery of Entities: #10, #32, #36, #69 
This contribution proposes the:

- categorization of solutions in KI#11 to be included in the evaluation section;
- the evaluation for the solutions of categories (b) and (c);
- interim agreement for categories (b) and (c);
2. Text Proposal

It is proposed the following changes to TR 23.700-91 [2].
* * * * First change * * * *
ALL NEW TEXT

7.11
Key Issue #11: Increasing efficiency of data collection
The solutions in KI#11 can be classified into three categories according to the issues that they mainly address for achieving efficient data collection:

a) Signalling reduction via architectural changes (intersecting with KI#2): Sol #1, #9, #10 (case considering DCCF), #12, #15, #16, #35, #39 

b) Signalling reduction via parametrization and services changes: #33, #34, #37, #38, #58, #70, #71, #72

c) Signalling reduction on Tracking and Discovery of Entities: #10, #32, #36, #69 
Solutions in group “b” and “c” are independent (except from Sol #34) from the architectural issues proposed in solutions from group “a”. Therefore, solutions in group “b” and “c” can co-exist with any decision taken regarding solutions of group “a”.

The evaluation of the solutions in the category “Signalling reduction via parametrization and services changes” is provided as follows:
-
Sol #33 provides extensions to parameters used in NWDAF interface to subscribe/request to analytics IDs in order to support the reduction or refinement the data collection performed by NWDAF, as well as parameters that reduce the volume of transferred data between NWDAF and NWDAF consumer. Additionally also proposes extensions of parameters in Nnf_EventExposure for SMF in order to reduce the data transfer from SMF to NWDAF. 
-
Sol #34 provides extensions to the Nnf_EventExposure service in order to reduce the amount of notifications from NFs to determine entities in an area of interest. Mechanism for controlling the multiple subscriptions to the same event are available at the event producer. 
Editor’s Note: Although Sol #34 does not propose any architectural change it is a counter part of some proposed solutions in category (a) to solve the problem of duplicated subscriptions and should be analysed under the decision of the architectural changes in group “a”. 
-
Sol #37 provides extensions to the Event Exposure framework in terms of parametrization of services as well as functionality in order to reduce the frequency notifications from event provider to event consumer as well as the reduction of the volume of the data by enabling pre-processing of events collected by the event producer before sending such events to the consumer. Current Event Exposure framework allows the communication models: subscribe-notify; request-response (with flag to immediate retrieval); and the proposed mechanism includes a third model based on asynchronous communication initiated by consumer (consumer requests events from producer and fetches when the consumer wants, avoid thus notifications); 
-
Sol #38 provides extensions to the Event Exposure framework in terms of parametrization of services as well as functionality in order to reduce the frequency notifications from event provider to event consumer. It defines the new parameters "Event Reporting Granularity" and "Reporting Type". The former defines indicates the maximum allowable error (in the sense of difference in values) in the requested data for each notification compared to the previous one. The latter indicates the producer to notify the requested data with either a set of data that has difference from the previous batch of data included in the notification, or all the requested data for this notification. 
-
Sol #58 provides three alternatives for the definition of services that are able to provide bulked data collected for an analytics ID, the bulked data being plain collected data, aggregated collected data, or analytics ID with the collected data for generating such analytics output. The operation principles of the alternative services can be applied in NWDAF-to-NWDAF interactions for data collection as well as in NWDAF-to-Dedicated NF (e.g., DCCF). Alternatives #1 (when combined with sol#37) and #3 allow the communication models: subscribe-notify; request-response; asynchronous initiated by consumer. The alternatives can co-exist and allow different alternatives for data collection during training or inference. 
-
Sol #70 provides extensions to UDM Event exposure services so that NWDAF can delegate to UDM the control of lifecycle changes in event subscriptions at SMF and AMFs when changes in NFs serving UEs happens in the system. This solution allows the management of event subscription to serving NFs to be transparent to NWDAF. 
-
Sol #71 provides extensions to Event Exposure of NFs such as AMFs and SMFs services in order to support the concept of portioning of data to be collected from such NFs. This mechanism enables NWDAF to influence the NFs on the selection of the population characteristics of the data samples exposed by the NFs which is essential for better analytics output generation. 
-
Sol #72 proposes to extend the mechanisms of UE context transfer to allow analytics information generated for the UEs to be transferred from an initial consumer of analytics ID for such UE to a new consumer. Such mechanism eliminates the need for extra signalling between new serving NF for the UE and NWDAF to retrieve previous generated analytics IDs for such UE.  
The evaluation of the solutions in the category “Signalling reduction on Tracking and Discovery of Entities” is provided as follows:

-
Sol #10 provides extensions to UDM services in order to allow NWDAFs to register their serving UEs as well as consumers to discover the NWDAFs serving UEs. The mechanism focus on reusing existing signalling exchanged among CP NFs interacting using UE Context management services in case of SMF/AMF and via AM/SM policy association in case of PCF in order to transfer analytics related information (serving NWDAF, analytics subscriptions, analytics outputs). Interactions with NWDAFs include mechanism such as in sol #37 or sol. #58 to enable asynchronous communication initiated by consumer (e.g., suppression of notifications is equivalent to deactivation-activation flags proposed in Sol #37) at NWDAF interface for analytics generation. 
-
Sol #32 provides extensions for the reduction of signalling and data transfer among NFs and NWDAF in order for NWDAF to keep a mapping of entities (SMFs, AMFs), network properties (available S-NSSAIs, cells, access type), and PDU session properties (Application, DNN, DNAI) serving or associated to an area of interest. The extensions focus on enhancements to status information exposed by NRF, to event exposure services exposed by AMF and SMF. The proposed procedures can be invoked by NWDAF or by DCCF (if present in the network) in order to control the map of sources of data related to an area of interest. 
-
Sol #36 provides a solution for determining the UPFs that are serving UE or an area of interest. This solution allows consumer of the proposed SMF event (e.g., NWDAF or DCCF, or UDM) to retrieve information about UPFs, which is essential so to determine the UPFs that should be the sources of data in order to train models, or calculated statistics analytics output of already defined ID (TS 23.288 Clause 6.4.2, Clause 6.5.2, Clause 6.7.3.2). 
-
Sol #69 proposes that NWDAFs co-located with UPF discover the UEs that they serve in two steps, first discovering SMFs in the same NWDAF serving area, and then by subscribing to SMF events to extract the UE information from each PDU session event exposed by SMF with appropriated filter without defining the appropriated filters. Sol #69 and Sol. #36 are complementary when it comes to identifying the relationship of UPFs serving UEs or are of interest, as Sol #69 is a sub-case with the assumption that identifying the UPF it is equivalent to identify the co-located NWDAF serving such UE in the UP. NWDAF register itself in UDM identifying the set of UEs that it serves so that NWDAF consumers can identify the proper NWDAF to expose UPF data related to the UEs by querying UDM, following the same principle from Sol #10. UPF registers at NRF the identification of the co-located NWDAF. 
* * * * Second change * * * *
ALL NEW TEXT

8.11
Key Issue #11: Increasing efficiency of data collection
Interim Agreement for solutions without architectural changes (i.e., solutions related to DCCF present or not in the network): 
The solution #33, is selected as baseline for improving existing NWDAF interfaces (Sobriety mechanisms) to allow fine grained requests to analytics IDs that reduce the volume of data collection for analytics generation, to reduce volume of data transfer for analytics purposes. 

Sol #33 (Efficiency mechanisms), #32, are selected as baseline for reducing signaling to discover the entities servicing specific area of interest or applications or slices. 
Sol #36 is selected as the baseline for tracking the association among UPFs serving UEs and/or area of interest and NWDAFs co-located with UPFs serving UEs or area of interested. 

Editor’s Note: The definition of the precise entity to consume the information exposed by the extensions in sol #32, #33, and #36 depends on the decision on the solutions in KI#11 related to architectural issues on data collection. 
Sol #37 and Sol #38 are complementary and are selected as baseline for the improvements of the Event Framework to allow reduction of notification frequency by enabling asynchronous communication initiated by consumer and transfer of data volume from event producers to event consumers.
Sol #58 is selected as the baseline for the definition of the service interface for exposing bulked data collected from NFs/OAM related to an analytics ID, , as well as analytics output and its associated bulked data. 
Editor’s Note: The definition of the precise entity to expose the service interface defined in Sol #58 depends on the decision on the solutions in KI#11 and KI#2 related to architectural issues on data collection. 

Sol #70 is selected as the baseline for improving the management of event subscriptions to UE related events when NFs serving the UEs may change to reduce the signalling on event subscriptions for accommodating such changes. 
Editor’s Note: The definition of the precise entity to consume the enhanced services of Sol #70 depends on the decision on the solutions in KI#11 related to architectural issues on data collection. 

Sol #71 is selected for enhancing NFs event exposure services to supporting the efficiency on data collection to avoid errors due to lack of data samples representativeness of populations on the data collected from NFs, and therefore waste signalling and data transfer in analytics processes. 

Sol #72 is selected for supporting the signalling reduction for the reuse of generated analytics ID for specific UEs or group of UEs among different NFs that successively serve such UEs. 

Sol #10 is selected as baseline for discovery of NWDAFs serving UEs at Control Plane and #69 is selected as baseline for consumers of NWDAF discovering NWDAFs serving UEs at User Plane (for NWDAFs co-located with UPFs). 
* * * * End of changes * * * *

[image: image1.png]



3GPP

SA WG2 TD


