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[bookmark: foreword][bookmark: _Toc77951848]Foreword
[bookmark: spectype3]This Technical Report 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: _Toc77951849]Introduction
This clause is optional. If it exists, it shall be the second unnumbered clause.
Rel-17 TS 23.558 [2] defines the application layer architecture to enable edge applications over 3GPP networks. It includes features such as ECS discovery, service provisioning, EAS discovery, EEC/EAS/EES registration, network and Edge Enabler Layer capability exposure, service continuity support with seamless service continuity and EEC context continuity etc., along with cardinality rules, deployment options, involved relationships and mapping with ETSI MEC [3] and GSMA OP [4] architectures.
This TR documents a study on architecture and procedure enhancements to improve the Rel-17 architecture for enabling edge applications, and to support emerging industry requirements.
[bookmark: scope][bookmark: _Toc77951850]
1	Scope
[bookmark: references]This clause shall start on a new page.
The present document …
The present document is a technical report capturing the study on enhanced architecture for enabling edge applications over 3GPP networks. The study bases the enhancements on the work done in 3GPP TS 23.558 [2] and takes into consideration other related work done within and outside 3GPP i.e. ETSI MEC [3] and GSMA OP [4].
The aspects of the study include identifying new key issues, architecture requirements, related architecture enhancements and solutions, cardinality rules, deployment options, and involved entities and relationships to enhance the Rel-17 architecture for enabling edge applications. 
[bookmark: _Toc77951851]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 TR 23.558: "Architecture for enabling Edge Applications".
[3]	ETSI ISG MEC ETSI GS MEC 003, "Multi-access Edge Computing (MEC); Framework and Reference Architecture".
[4]	GSMA OPG.02: "Operator Platform Telco Edge Requirements", https://www.gsma.com/futurenetworks/wp-content/uploads/2021/07/GSMA-OPG-Telco-Edge-Requirements-2021.pdf
[5]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc77951852]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc77951853]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1], 3GPP TS 23.558 [2] 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] and 3GPP TS 23.558 [2].
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc77951854]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc77951855]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], 3GPP TS 23.558 [2] 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] and 3GPP TS 23.558 [2].
Abbreviation format (EW)
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc478400621][bookmark: _Toc365043][bookmark: _Toc77951856][bookmark: _Toc475064958]4	Key issues
[bookmark: _Toc75795707][bookmark: _Toc77951857][bookmark: _Toc478400622][bookmark: _Toc365044]4.1	Key issue #1: Enhanced notification service to the EEC
The EEC can be notified with the updated information for edge computing service by EES and ECS over EDGE-1 and EDGE-4, respectively. The notification services available to the EEC (i.e., service provisioning notification, EAS discovery notification, ACR information notification) are specified in release 17, but the details on the notification mechanism is not addressed. In this regard, additional ways (e.g. push notification mechanism and application triggering specified in 3GPP TS 23.501 [5], etc.) of providing the updates to the EEC in real time need to be studied. 
Open issues:
-	Whether and how the EEC acquires the notification target address or a notification channel URI to receive the notifications?
-	Whether and how EEC, ECS and EES support push notification mechanism. Whether and what additional functional entity is necessary for this?
-	How are the EEC subscriptions and/or notification targets treated in mobility scenario (e.g. during ACR scenario)? 
-	Whether and how to utilize application triggering method specified in 3GPP TS 23.501 [5] to provide notifications to the EEC?
[bookmark: _Toc77951858]4.x	Key issue #x: <title>
[bookmark: _Toc478400624][bookmark: _Toc365046]This clause describes the key issue with a suitable title. Please provide a high-level description of the key issue along with a list of open issues.
[bookmark: _Toc77951859]5	Architectural requirements
[bookmark: _Toc478400625][bookmark: _Toc365047][bookmark: _Toc77951860]5.1	General requirements
[bookmark: _Toc365048][bookmark: _Toc77951861][bookmark: _Toc478400626]5.1.1	General
This clause provides a basic description of the general architectural requirements.
[bookmark: _Toc365049][bookmark: _Toc77951862]5.1.2	Requirements
This clause lists the general requirements.
[bookmark: _Toc365050][bookmark: _Toc77951863]5.x	<specific requirements>
[bookmark: _Toc478400627][bookmark: _Toc365051][bookmark: _Toc77951864]5.x.1	General
[bookmark: _Toc478400628]This clause provides a basic description of specific architectural requirements.
[bookmark: _Toc365052][bookmark: _Toc77951865]5.x.2	Requirements
[bookmark: _Toc478400629]This clause lists specific requirements.
[bookmark: _Toc77951866][bookmark: _Toc365053]6	Enhanced Application Architecture 
[bookmark: _Toc77951867]6.x	Option #x: <title>
This clause provides an enhanced application architecture based on Rel-17 architecture.
[bookmark: _Toc77951868]6.x.1	Architecture enhancements
This clause describes the new functional elements and interfaces proposed by this option.
[bookmark: _Toc77951869]6.x.2	Identities
This clause describes the new identities defined for the functional enhancements proposed by this option.
[bookmark: _Toc77951870]6.x.3	Cardinality rules
This clause describes the new cardinality rules defined for the functional enhancements proposed by this option.

[bookmark: _Toc77951871]7	Solutions
[bookmark: _Toc77951872][bookmark: _Toc464463365][bookmark: _Toc475064959][bookmark: _Toc478400630][bookmark: _Toc365054]7.0	Mapping of solutions to key issues
Table 7.0-1 Mapping of solutions to key issues
	
	Key issue 1
	Key issue 2
	Key issue 3
	Key issue 4
	…

	Solution 1
	
	
	
	
	

	Solution 2
	
	
	
	
	

	…
	
	
	
	
	


[bookmark: _Toc77951873]
7.x	Solution #x: <title>
[bookmark: _Toc464463366][bookmark: _Toc475064960][bookmark: _Toc478400631]This clause describes the solution and its evaluation with a suitable title. Please also update Table 7.0-1 and Table 10.2.1-1.
[bookmark: _Toc77951874][bookmark: _Toc365055]7.x.1	Architecture enhancements
This clause summarizes the architecture enhancements required by this solution – please mention the option from clause 6 which is the basis for this solution. Also list any specific functional enhancements, new identities and cardinality rules that are required for this solution. If no new enhancements are required compared to the Rel-17 architecture, please mention 'None'.
[bookmark: _Toc77951875]7.x.2	Solution description
[bookmark: _Toc475064962][bookmark: _Toc478400632][bookmark: _Toc365056]This clause describes the solution in detail. Please provide description, flow diagram, information flows and APIs for the new solution.
[bookmark: _Toc77951876]7.x.3	Solution evaluation
[bookmark: _Toc19026913][bookmark: _Toc19034324][bookmark: _Toc19036514][bookmark: _Toc19037512][bookmark: _Toc25612816][bookmark: _Toc25613519][bookmark: _Toc25613783][bookmark: _Toc27647741][bookmark: _Toc464463369][bookmark: _Toc475064963][bookmark: _Toc478400633][bookmark: _Toc365057]This clause provides an evaluation of the solution.
[bookmark: _Toc77951877]8	Deployment scenarios
[bookmark: _Toc77951878]8.1	<Title>
Provide an illustrative description of the deployment scenario.
[bookmark: _Toc77951879]9	Involved entities and relationships
[bookmark: _Toc77951880]9.1	<Title>
Provide an illustrative description of the changes in existing or new involved entities and relationships.
[bookmark: _Toc77951881]10	Overall evaluation
This clause provides a summary of architecture enhancements and solution evaluations.
[bookmark: _Toc365058][bookmark: _Toc77951882]10.1	Architecture enhancements
[bookmark: _Toc365059][bookmark: _Toc77951883]10.2	Key issue evaluations
[bookmark: _Toc25612827][bookmark: _Toc25613530][bookmark: _Toc25613794][bookmark: _Toc27647752][bookmark: _Toc77951884]10.2.1	General
All the key issues and solutions specified in this technical report are listed in Table 10.2.1-1. 
The table provides a mapping of the key issues to the related solutions. It also indicates whether the solution requires enhancement to the Release-17 architecture, identities or cardinalities, and lists the dependencies on other working groups.
Table 10.2.1-1 Key issue and solutions 
	Key issues
(evaluation clause reference)
	Solution
	Solution

(clause reference)
	Enhancements required
	Dependency on other working groups

	#1: <title>
	#x: <title>
	6.x
	Architecture / Identities / Cardinalities /  None
	<WG>

	
	#y: <title>
	6.y
	Architecture / Identities / Cardinalities /  None
	<WG>



[bookmark: _Toc77951885][bookmark: _Toc464463370][bookmark: _Toc475064964][bookmark: _Toc478400634][bookmark: _Toc365060]10.2.x	Key issue #x
This clause provides an overall evaluation of all the solutions defined for Key Issue #x.
[bookmark: _Toc77951886]11	Conclusions
This clause provides conclusions of the study.
[bookmark: _Toc77951887]11.1	Architecture enhancements
[bookmark: _Toc77951888]11.2	Solutions
[bookmark: _Toc77951889]
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