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Abstract of the contribution: This solution proposes Publish/Subscribe as a mechanism to increase efficiency of data collection and a method to incorporate it into  architecture.
Discussion
As discussed in KI#13/K#11, it is significant additional overhead for NWDAF to track serving entities for UEs/sessions, subscribe to them and maintain such subscriptions during lifecycle management events. Similarly for producers of events it is an overhead to maintain subscriptions through their own lifecycle management events. In addition, with the presence of multiple consumers for the same type of events (i.e. multiple NWDAFs) producer has to notify each consumer independently. 
Above drawbacks are proposed to be addressed with the solution proposed in this document. The solution is largely based on software industry popular concept of Publish/Subscribe mechanism. In Publish/Subscribe mechanism a messaging framework is utilized which decouples Producers and Consumers of events. Producers need not be aware of which entity is consuming the event and number of such Consumers. Similarly, Consumers need not be aware or track which entity is producing the events.
This solution proposes Publish/Subscribe as a mechanism to increase efficiency of data collection and a method to incorporate it into the architecture.

Proposal
It is proposed to add the following solution to KI#11, KI#13 in the TR 23.700-91
First change
6.X	Solution #<X>: Utilization of Pub/Sub model to increase efficiency of data collection

As per the solution described in this section, Publish/Subscribe mechanism is proposed to be utilized for data collection purposes for analytics. Publish/Subscribe mechanism decouples producers and consumers of data collection events. In this proposal from data collection perspective, NFs, OAM and trusted AFs can be considered as producers and NWDAF(s) can be considered as consumers. 


Editor’s note: Utilization of this solution for data collection from OAM is FFS

6.X.12	High-level Description
A Messaging Framework that supports Publish/Subscribe mechanism is depicted below. 
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TheA messaging framework consists of following functionalities. Not all aspects of Messaging Framework are is not expected to be standardized by 3GPP. 
Editor’s note: If 3GPP needs to standardize any of the solution components is FFS
Note: The extent to which 3GPP needs to standardize aspects of Messaging Framework is FFS
  

· 3GPP Producer Adaptor (3PA)
· 3PA adaptor may be collocated with NF or can be collocated with Messaging Infrastructure
· A network may have a number of 3PAs
· 3PA may optionally subscribe to NRF to discover and identify NF instances when they are created
· 3PA may associate itself with specific NF types and/or instances
· 3PA subscribes to all events supported by the NF type for all UEs
· Alternately, 3PA may subscribe to events supported by the NF instance based on subscriptions that other consumers may have made
· In such a case, 3PA may consolidate subscriptions from other consumers

Editor’s note: Association of multiple 3PAs with NF instances is FFS 
Note: Association of multiple 3PAs with NF instances is FFS 
· 3PA may add additional meta data or transform the event information according to the needs of Messaging Infrastructure
· If not already included in the event information, 3PA should add meta data to allow subscription to this type of event. An NWDAF should be able to select only the event information of interestSuch meta data may be used for propagation and filtering of events by 3CA.
· NFs send event notifications to 3PA using existing 3GPP Rel-15 and Rel-16 mechanisms
· Content and format of event information exchanged between NF and 3PA shall be based on 3GPP Rel-15 and Rel-16 mechanisms

· 3GPP Consumer Adaptor (3CA)
· 3CA acts a pseudo NF towards NWDAF(s)
· 3CA may be collocated with NWDAF or can be collocated with Messaging Infrastructure
· A network may have a number of 3CAs
· NWDAF discovers 3CAs that it can interact with through configuration 

Editor’s note: Discovery of 3CA through NRF is FFS
Editor’s note: Association of multiple 3CAs with a single NWDAF instance is FFS
Note: Discovery of 3CA through NRF is FFS
Note: Association of multiple 3CAs with a single NWDAF instance is FFS
· NWDAF based on and Analytics ID(s) that are supported by it, subscribes with 3CA for all of its needs using existing 3GPP mechanisms. NWDAF sees 3CA as a super NF encompassing all of NF types and instances in the network.
· NWDAF need not discover or track serving NF entities for UEs or sessions
· NWDAF should utilize 3CA as a “Super NF” representing all of the NF instances/NF Service instances in the network. 

· 3CA propagates analytics events to NWDAF based on NWDAF’s subscriptions to events
· 3CA may transform event information from Messaging Infrastructure semantics to 3GPP formats if required
· Content and format of event information exchanged between 3CA and NWDAF shall be based on 3GPP Rel-15 and Rel-16 mechanisms

· Messaging Infrastructure 
· Messaging Infrastructure is responsible for event information propagation between consumers and producers
· Messaging Infrastructure and/or 3CA maintain NWDAF subscriptions and filtering information
· Messaging Infrastructure may support multiple event delivery mechanisms such as best effort or guaranteed delivery
· For 3GPP purposes guaranteed delivery of events may be utilized
· Messaging Infrastructure, 3PA and 3CAs may have functionality to filter out events that may not meet certain guaranteed delivery timeframes  


· 
· 
· 
· 
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6.X.2	Impacts on Existing Nodes and Functionality
 

Impact on Rel-16 NWDAF and NF analytics data collection models
· [bookmark: _GoBack]Impact on NF event exposure
· While most NFs support event exposure for any or all UEs/sessions such mechanism may be deficient for some NFs. Such deficiencies need to be addressed.
· Impact on NF
· None
· Impact on NWDAF
· NWDAF discoverss 3CA either by configuration or through NRF
Note: 3CA discovery through NRF is FFS
· NWDAF needs to subscribes with to and utilizes 3CA for all analytics events for all UEs and across all of the NFsdata collection needs
· Coexistence with Rel-16 model can be achieved as follows: 
· NWDAFs that do not support usage of 3CA can continue to utilize Rel-16 mechanisms. Since NF functionality is not changed as per this solution, NWDAF can continue to utilize Rel-16 mechanisms  , NWDAF shall utilize 3CA. 
· 3GPP Consumer Adaptor (3CA)
· 3CA functionality in general is considered to be part of Messaging Framework. 
· 3CA acts as arepresents all of the NF instances/NF Service instances in the network from NWDAF perspective for data collection purposes.  “Super NF” from NWDAF perspective as per this proposal, registration and discovery of 3CA through NRF is FFS.
· Alternately, NWDAF instance may discover 3CA using NRF or configuration
· 3GPP Producer Adaptor (3PA)
· 3PA functionality  in general is considered to be part of Messaging Framework.
· 3PA may utilize NRF to discover and associate with NF instances 


Benefits of the solution
· Integrates with existing Rel-16 procedures for data collection
· Consumer and producer decoupling
· Producer events can be propagated to multiple consumers without any impact on producers
· Wide variety of industry messaging framework’s could be utilized without requiring 3GPP to define the framework

Usage of solution for Analytics Propagation

The solution described above can be also be utilized to conversely propagate analytics information from NWDAF to NFs. In such a solution NWDAF can be considered as the producer and NF/AF/OAM can be considered as consumers. Such a solution is depicted below.
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