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[bookmark: foreword][bookmark: _Toc23931][bookmark: _Toc106116311][bookmark: _Toc117545060]Foreword
[bookmark: spectype3]This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc8318][bookmark: _Toc106116312][bookmark: _Toc117545061]Introduction
Considering vertical-specific applications and edge applications as the major consumers of 3GPP-provided data analytics services, the application enablement layer can play role on the exposure of data analytics services from different 3GPP domains to the vertical/ASP in a unified manner; and on defining, at an overarching layer, value-add application data analytics services which cover stats/predictions for the end-to-end application service.
This technical specification provides procedures for enabling ADAE service over 3GPP networks, while the architecture is defined in TS 23.434 [x].
[bookmark: scope][bookmark: _Toc106116313][bookmark: _Toc11697][bookmark: _Toc117545062]
1	Scope
The present document specifies the procedures, information flows and APIs necessary for Application Data Analytics Enablement SEAL Service.
[bookmark: references][bookmark: _Toc16850][bookmark: _Toc106116314][bookmark: _Toc117545063]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".
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
It is preferred that the reference to 21.905 be the first in the list.
[bookmark: definitions][bookmark: _Toc22259][bookmark: _Toc106116315][bookmark: _Toc117545064]3	Definitions of terms, symbols and abbreviations
This clause and its three subclauses are mandatory. The contents shall be shown as "void" if the TS/TR does not define any terms, symbols, or abbreviations.
[bookmark: _Toc21747][bookmark: _Toc106116316][bookmark: _Toc117545065]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc19701][bookmark: _Toc106116317][bookmark: _Toc117545066]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc106116318][bookmark: _Toc20571][bookmark: _Toc117545067]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
<ABBREVIATION>	<Expansion>
[bookmark: clause4][bookmark: _Toc106116322][bookmark: _Toc25681][bookmark: _Toc117545068][bookmark: _Hlk115778782]4	Architectural requirements 
Clauses under this clause shall document the architectural requirements for the architecture.
[bookmark: _Toc24826][bookmark: _Toc106116324][bookmark: _Toc117545069]4.1	General Description
The following clauses specify the requirements for application data analytics enablement service.
[bookmark: _Toc117545070]4.2	General Requirements 
[AR-4.2-a] 	The ADAE client and the ADAE server shall support one or more VAL applications.
[AR-4.2-b] 	Supported ADAE capabilities shall be offered as APIs to the VAL applications.
[AR-4.2-c]	The ADAE shall support interaction with 3GPP network system to consume network and management data analytics services. 
[AR-4.2-d] 	The ADAE client shall be capable to communicate with one or more ADAE servers of the same ADAE service provider. 

[bookmark: _Toc7887][bookmark: _Toc106116325][bookmark: _Toc117545071]4.x	<Architectural requirements>
Add a copy of this clause for each architectural requirements, adding a title and description.

[bookmark: _Toc106116326][bookmark: _Toc528][bookmark: _Toc117545072]5	Application architecture for ADAES
Add a reference to TS 23.434.

[bookmark: _Toc32663][bookmark: _Toc106116319][bookmark: _Toc117545073]6	ADAE layer Functional Description
Clauses under this clause shall document the functionalities of the Application Data Analytics Enablement layer.
[bookmark: _Toc4744][bookmark: _Toc106116320][bookmark: _Toc117545074]6.x	<Functionality>
Add a copy of this clause for each functionality, adding a title and description.

[bookmark: _Toc6527][bookmark: _Toc25613509][bookmark: _Toc19026903][bookmark: _Toc25613773][bookmark: _Toc29234024][bookmark: _Toc106116327][bookmark: _Toc19036504][bookmark: _Toc27161514][bookmark: _Toc25612806][bookmark: _Toc19034314][bookmark: _Toc19037502][bookmark: _Toc117545075][bookmark: _Toc19037389][bookmark: _Toc25612648][bookmark: _Toc14352770][bookmark: _Toc25613351][bookmark: _Toc25613615][bookmark: _Toc19034201][bookmark: _Toc19036391][bookmark: _Toc19026799]7	Identities and commonly used values
[bookmark: _Toc19037503][bookmark: _Toc19026904][bookmark: _Toc25613510][bookmark: _Toc19036505][bookmark: _Toc25612807][bookmark: _Toc19034315][bookmark: _Toc25613774]Describe the required identities and commonly used values in clauses under this clause. If need be, before approval of the TS, this clause can be merged with the 'Application architecture' clause.
[bookmark: _Toc2380][bookmark: _Toc27161515][bookmark: _Toc106116328][bookmark: _Toc29234025][bookmark: _Toc117545076]7.1	General
[bookmark: _Toc453260134][bookmark: _Toc19026905][bookmark: _Toc428365014][bookmark: _Toc468110429][bookmark: _Toc19037504][bookmark: _Toc25612808][bookmark: _Toc25613511][bookmark: _Toc4491259][bookmark: _Toc433209624][bookmark: _Toc19034316][bookmark: _Toc468105334][bookmark: _Toc459375096][bookmark: _Toc19036506][bookmark: _Toc453279758][bookmark: _Toc25613775][bookmark: _Toc453261021][bookmark: _Toc29234026][bookmark: _Toc27161516][bookmark: _Toc27277][bookmark: _Toc106116329][bookmark: _Toc117545077]7.2	<name>
[bookmark: _Toc19037517][bookmark: _Toc19036514][bookmark: _Toc25613783][bookmark: _Toc19037512][bookmark: _Toc19026918][bookmark: _Toc14352821][bookmark: _Toc14352816][bookmark: _Toc25613525][bookmark: _Toc19036519][bookmark: _Toc25612816][bookmark: _Toc19034324][bookmark: _Toc25613519][bookmark: _Toc19026913][bookmark: _Toc19034329][bookmark: _Toc25612822][bookmark: _Toc25613789]Add a copy of this clause for each identity or a commonly used value, adding a title and description.
[bookmark: _Toc27161520][bookmark: _Toc29234030][bookmark: _Toc106116330][bookmark: _Toc31746][bookmark: _Toc117545078]8	Procedures and information flows
[bookmark: _Toc19026800][bookmark: _Toc19037390][bookmark: _Toc25613616][bookmark: _Toc14352771][bookmark: _Toc25612649][bookmark: _Toc25613352][bookmark: _Toc19036392][bookmark: _Toc19034202]Subclause of this clause shall describe the procedures for the application architecture for enabling application data analytics.
[bookmark: _Toc106116331][bookmark: _Toc29234031][bookmark: _Toc4714][bookmark: _Toc117545079][bookmark: _Toc27161521]8.1	General
[bookmark: _Toc28552][bookmark: _Toc27161522][bookmark: _Toc29234032][bookmark: _Toc106116332][bookmark: _Toc117545080]8.x	<procedure name>
Add a copy of this clause for each procedure, adding a title, a general description, information flows and the procedure. Include an APIs clause if APIs are needed for the procedure.
[bookmark: _Toc29234033][bookmark: _Toc27161523][bookmark: _Toc13594][bookmark: _Toc106116333][bookmark: _Toc117545081]8.x.1	General
[bookmark: _Toc21456][bookmark: _Toc117545082][bookmark: _Toc27161524][bookmark: _Toc29234034][bookmark: _Toc106116334]8.x.2	Procedure
[bookmark: _Toc22234][bookmark: _Toc117545083]8.x.3	Information flows
[bookmark: _Toc117545084][bookmark: _Toc29234036][bookmark: _Toc106116336][bookmark: _Toc26606][bookmark: _Toc27161526]9	ADAE layer APIs 
This clause describes the ADAE layer APIs which are needed for the specified ADAE capabilities.

[bookmark: _Toc106116337][bookmark: _Toc32523][bookmark: _Toc117545085][bookmark: _Hlk115778343]Annex A (informative):
Deployment scenarios
[bookmark: _Toc104797372][bookmark: _Toc104878369][bookmark: _Toc113368733][bookmark: _Toc117545086]A.1	General
This clause provides the different deployment models for ADAE services. There could be three deployment options:
-	ADAES can be deployed at a centralized cloud platform, and collects data from multiple EDNs 
-	ADAES can be deployed at the edge platform 
-	Coordinated ADAES deployment, where multiple ADAE services are deployed in edge or central clouds. Such deployment allows for local-global analytics for system wide optimization
[bookmark: _Toc96591025][bookmark: _Toc104797373][bookmark: _Toc104878370][bookmark: _Toc113368734][bookmark: _Toc117545087]A.2	Deployment model #1: Cloud-deployed ADAES
In this deployment, as shown in Figure A.2-1, the ADAES is centrally located and can provide analytics services to different consumers including, edge servers, VAL servers, as well as to other SEAL servers (e.g. NSCE).
The statistics/predictions that the ADAES provides are applicable to the ADAES service area, which can be provided for the entire PLMN.


Figure A.2-1: Cloud deployed ADAES
[bookmark: _Toc104797374][bookmark: _Toc104878371][bookmark: _Toc113368735][bookmark: _Toc117545088]A.3	Deployment model #2 Edge-deployed ADAES
In this deployment, as shown in Figure A.3-1, the ADAES is located at the EDN and provides analytics services to the EAS and EES at the edge platform. ADAES can be deployed by the ECSP or the MNO to provide analytics for the application or edge parameters. 
The statistics/predictions that the edge deployed ADAES are applicable to the ADAES service areas (as shown in the example in Fig A.2-2), which are equivalent to the EES/EAS service areas. Such analytics can be about the edge load or the EAS performance and can be provided to consumers within EDN.  
In this deployment the interaction between edge deployed ADAES is possible for exchanging edge/application analytics for application mobility scenarios or for cases when ADAES #1 and #2 service areas have overlapping coverage.



Figure A.3-1: Edge deployed ADAES
[bookmark: _Toc104797375][bookmark: _Toc104878372][bookmark: _Toc113368736][bookmark: _Toc117545089]A.4	Deployment model #3: Coordinated ADAES deployment
In this deployment, multiple ADAESs can be located at different EDNs/DNs and can be deployed by the same ADAE provider.  Such coordinated deployments allow the local – global analytics derivation (which may be needed for improving the analytics confidence level). The centrally deployed ADAES can also act as ADAE analytics aggregator entity and configures the edge deployed ADAES to derive analytics on different sub-areas. 
One example is the use of analytics for the EDN#1 or EDN#2 load which will help predicting the VAL server performance at a centrally located ADAES. Such deployment is also applicable for ML-based analytics methods, like supervised learning, where the centrally located ADAES acts as ML model training entity, and the edge located ADAESs can act as ML model inference entities (using edge data to improve the prediction accuracy). 
The statistics/predictions that the edge deployed ADAES correspond to the ADAES service areas (as shown in the example in Fig A.4-1), which is equivalent to the EES/EAS service areas. The central ADAE server covers all PLMN area and is used to coordinate or jointly perform analytics with the distributed ADAES. Such analytics services can be provided to consumers at the central DN, like the VAL servers or SEAL services or even at the PLMN side (e.g. NWDAF consuming service experience analytics).  


Figure A.4-1: Coordinated deployment of ADAES
[bookmark: _Toc106116338][bookmark: _Toc20434][bookmark: _Toc117545090]
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