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[bookmark: _Toc106116326][bookmark: _Toc528][bookmark: _Toc119927526][bookmark: _Toc155365135]* * First Change * * * *
5	Application architecture for ADAES
[bookmark: _Toc119927527][bookmark: _Toc155365136]5.1 	General
This clause provides the functional architecture for ADAE. This includes the on-network and off-network functional models which are provided in detail in clause 5.2. 
In addition, the ADAE internal architecture is described in 5.3, which aligns with the 3GPP data analytics framework (specified in TS 23.288 [4]) and introduces new logical entities within ADAE framework, such as the A-DCCF and A-ADRF. 
[bookmark: _Toc106027207][bookmark: _Toc122517307][bookmark: _Toc155365137]5.2	Functional architecture
[bookmark: _Toc106027208][bookmark: _Toc122517308][bookmark: _Toc155365138]5.2.1	General
The functional architecture for the application data analytics enablement is based on the generic functional model specified in clause 6.2 of 3GPP TS 23.434 [2]. It is organized into functional entities to describe a functional architecture which addresses the support for application data analytics enablement aspects for vertical applications. 
[bookmark: _Toc122517309][bookmark: _Toc155365139]5.2.2	On-network Functional Architecture
For the on-network functional architecture, both service-based representation and reference point representation are provided.
Figure 5.2.2-1 depicts the application data analytics enablement architecture in the non-roaming case, using the reference point representation showing how various entities interact with each other.


Figure 5.2.2-1: Architecture for application data analytics enablement – reference points representation
The application data analytics enablement client communicates with the application data analytics enablement server over the ADAE-UU reference point. The application data analytics enablement client provides the support for application data analytics enablement functions to the VAL client(s) over ADAE‑C reference point. The VAL server(s) communicates with the application data analytics enablement server over the ADAE-S reference point. The application data analytics enablement server, acting as AF, may communicate with the 5G Core Network functions (over N33 reference point to NEF and N6 reference point to UPF) and OAM (over ADAE-OAM interface).
Figure 5.2.2-2 exhibits the service-based interfaces for providing and consuming application data analytics enablement services. The application data analytics enablement server could provide service to VAL server and ADAE client through interface SAdae.



Figure 5.2.2-2: Architecture for application data analytics enablement – Service based representation
Figure 5.2.2-3 illustrates the service-based representation for utilization of the 5GS network services based on the 5GS SBA specified in 3GPP TS 23.501 [9].

 
Figure 5.2.2-3: Architecture for application data analytics enablement utilizing the 5GS network services based on the 5GS SBA – Service based representation
[bookmark: _Toc104797332][bookmark: _Toc104878329][bookmark: _Toc113368683][bookmark: _Toc122517310]Figure 5.2.2-4 illustrates the architecture for inter-service communication between ADAES server and other SEAL server.


Figure 5.2.2-4: Inter-service communication between ADAES server and other SEAL server
The ADAE server interacts with another SEAL server for inter-service communication over SEAL-X reference point.
[bookmark: _Toc155365140]5.2.3	Off-network Functional Architecture
Figure 5.2.3-1 illustrates the generic off-network functional model for ADAE.


Figure 5.2.3-1: Generic off-network functional model
In the vertical application layer, the VAL client of UE1 communicates with VAL client of UE2 over VAL-PC5 reference point. An application data analytics enablement client of UE1 interacts with the corresponding application data analytics enablement client of UE2 over ADAE-PC5 reference points. The UE1, if connected to the network via Uu reference point, can also act as a UE-to-network relay, to enable UE2 to access the VAL server(s) over the VAL-UU reference point.
The service-based interface representation is specified in clause 15 of 3GPP TS 23.434 [2].
[bookmark: _Toc119927528][bookmark: _Toc155365141]5.3 	ADAE internal architecture 
In ADAE framework, A-DCCF and A-ADRF can be defined as functionalities within the internal ADAE architecture and can offer the following functionalities:
-	Application layer - Data Collection and Coordination Function (A-DCCF) coordinates the collection and distribution of data requested by the consumer (ADAE server). Data Collection Coordination is supported by a A-DCCF. ADAE server can send requests for data to the A-DCCF rather than directly to the Data Sources. A-DCCF may also perform data processing/abstraction and data preparation based on the VAL server requirements.
-	Application layer – Analytics and Data Repository Function (A-ADRF) stores historical data and/or analytics, i.e., data and/or analytics related to past time period that has been obtained by the consumer (e.g. ADAE server). After the consumer obtains data and/or analytics, consumer may store historical data and/or analytics in an A-ADRF. Whether the consumer directly contacts the A-ADRF or goes via the A-DCCF is based on configuration.
Figure 5.3-1 illustrates the generic functional model for ADAE when re-using the 3GPP network data analytics model.


Figure 5.3-1: ADAE internal functional architecture 
In this model, an A-DCCF is used to fetch data or put data into an application-level entity (e.g. A-ADRF, Data Source). Such A-DCCF coordinates the collection and distribution of data requested by ADAE server (over ADCCF-1, ADAE-X). ADAE server can also directly interact with the Data Sources via ADAE-Y.
Also, Application layer – Analytics and Data Repository Function (A-ADRF) can be used to store historical data and/or analytics, i.e., data and/or analytics related to past time period that has been obtained by the ADAE server (via AADRF-1) or other NFs/NWDAF. ADAE server can also fetch historical data from A-ADRF. Whether the ADAE server directly contacts the A-ADRF or goes via the A-DCCF is based on configuration.
Data Sources can be 5GS data sources (5GC, OAM) or enablement layer data sources (SEAL, EEL) or external data sources at the DN side (VAL server/ EAS) and VAL UEs.  A-DCCF and A-ADRF can be used only for interacting with certain data sources (e.g., 5GC, OAM) based on configuration, and can be hidden from the VAL layer.
NOTE:	If the Data Source is the VAL UE, then the data collection mechanism shall reuse the SA4 mechanism based on EVEX study (TS 26.531 [3]).
[bookmark: _Toc155091779]5.4	Functional entities description
[bookmark: _Toc155091780][bookmark: _Toc536270575][bookmark: _Toc536270882][bookmark: _Toc536271442]5.4.1	General
The functional entities for ADAE service are described in the following subclauses.
[bookmark: _Toc155091781]5.4.2	Application Data Analytics Enablement client
The application data analytics enablement and provides client clide functionalities for the functionalties provided by the application data analytics enablement server. The application data analytics enablement client interacts with the application data analytics enablement server.
[bookmark: _Toc536270576][bookmark: _Toc536270883][bookmark: _Toc536271443][bookmark: _Toc155091782]5.4.3	Application Data Analytics Enablement server
The application data analytics enablement server functional entity provides application layer analytics to support the VAL applications. The application data analytics enablement server acts as CAPIF's API exposing function as specified in 3GPP TS 23.222 [8]. The application data analytics enablement server also supports interactions with the corresponding application data analytics enablement server in distributed SEAL deployments. The ADAE server also interacts with 3GPP core nework over N33 or N6 interface to subscribe to changes in configuration or other application server specific events. The ADAE server also acts as a co-ordinating entity to collect data from different sources and perform necessary actions to provide required analytics.
The ADAE server provides following server side functionalities:
-	monitoring performance of an application (VAL server or EAS, application session) and providing support for application performance analytics;
-	monitoring performance of a given network slice (from a list of subscribed slices for the VAL customer) and also usage pettern, and providing support for slice-specific application performance analytics and slice usage pattern analytics;
-	monitoring performance of an application session among two or more VAL UEs within a service or group, and providing support for UE-to-UE application performance analytics;
-	monitoring accuracy of a location and providing support for location accuracy analytics;
-	monitoring availability and service level for service APIs and providing support for service API analytics;
-	monitoring edge load parameters and providing support for edge load analytics;

[bookmark: _Toc155091783]5.5	Reference points description
[bookmark: _Toc155091784]5.5.1	General
The reference points for the functional model for application data analytics enablement are described in the following subclauses.
[bookmark: _Toc155091785]5.5.2	ADAE-UU
The interactions related to application data analytics enablement functions between the application data analytics enablement client and the application data analytics enablement server are supported by ADAE-UU reference point. This reference point utilizes Uu reference point as described in 3GPP TS 23.401 [14] and 3GPP TS 23.501 [9].
[bookmark: _Toc155091786]5.5.3	ADAE-PC5
The interactions related to application data analytics enablement functions between the application data analytics enablement clients located in different VAL UEs are supported by the ADAE-PC5 reference point. This reference point utilizes PC5 reference point as described in 3GPP TS 23.303 [15].
5.5.4	ADAE-C
The interactions related to application data analytics enablement functions between the VAL client(s) and the application data analytics enablement client within a VAL UE are supported by the ADAE-C reference point. 
5.5.5	ADAE-S
The interactions related to application data analytics enablement functions between the VAL server(s) and the application data analytics enablement server are supported by the ADAE-S reference point. This reference point is an instance of CAPIF-2 reference point as specified in 3GPP TS 23.222 [8].
5.5.4	ADAE-X
The interactions related to application data analytics enablement functions between the application data analytics enablement server and the Application-layer DCCF (A-DCCF) for data coordination aspects are supported by the ADAE-X reference point.
5.5.5	ADAE-Y
The interactions related to application data analytics enablement functions between the application data analytics enablement server and the data producers (or data sources) for collecting data to be used for the ADAE analytics services (if A-DCCF is not used) are supported by the ADAE-Y reference point.
5.5.6	ADCCF-1
The interactions related to application data analytics enablement functions between the application layer data collection and coordination entity and the data sources for data coordination aspects are supported by the ADCCF-1 reference point.
5.5.7	AADRF-1
The interactions related to application data analytics enablement functions between the application data analytics enablement server (or the A-DCCF) and the application layer - analytics and data repository function (A-ADRF) for storing data and analytics related to the ADAE analytics services (if A-DCCF is not used) are supported by the AADRF-1 reference point.
[bookmark: _Toc134011718][bookmark: _Toc155355085]5.5.8	SEAL-X
The interactions between the NSCE servers and other SEAL servers are generically referred to as SEAL‑X reference point. The specific SEAL server interactions corresponding to SEAL-X are described in 3GPP TS 23.434 [2].

* * Second Change * * * *

[bookmark: _Toc16850][bookmark: _Toc106116314][bookmark: _Toc119927517][bookmark: _Toc155365126]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.434: "Service Enabler Architecture Layer for Verticals (SEAL); Functional architecture and information flows".
[3]	3GPP TS 26.531: "Data Collection and Reporting; General Description and Architecture"
[4]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[5]	3GPP TS 28.104: "Management and orchestration; Management Data Analytics".
[6]	3GPP TS 23.435: "Procedures for Network Slice Capability Exposure for Application Layer Enablement Service".
[7]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[bookmark: _Hlk129214849][8]	3GPP TS 23.222: "Common API Framework for 3GPP Northbound APIs".
[9]	3GPP TS 23.501: “System architecture for the 5G System”.
[10]	GSMA NG.116 - Generic Network Slice Template.
[11]	3GPP TS 22.261: “Service requirements for the 5G system”.
[12]	3GPP TS 28.545: "Management and orchestration; Fault Supervision (FS)".
[bookmark: definitions][13]	3GPP TS 23.433: "Service Enabler Architecture Layer for Verticals (SEAL); Data Delivery enabler for vertical applications".
[14]	3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[15]	3GPP TS 23.303: "Proximity-based services (ProSe); Stage 2".
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