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[bookmark: _Toc58245638][bookmark: _Toc58245705][bookmark: _Toc150516260][bookmark: _Toc58229403]Intellectual Property Rights
[bookmark: _Toc481503908][bookmark: _Toc487612110][bookmark: _Toc525223391][bookmark: _Toc525223841][bookmark: _Toc527974950][bookmark: _Toc527980437][bookmark: _Toc534708572][bookmark: _Toc534708647]Essential patents 
[bookmark: IPR_3GPP]IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web server (https://ipr.etsi.org/).
Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become, essential to the present document.
Trademarks
The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners. ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

[bookmark: _Toc58245639][bookmark: _Toc58245706][bookmark: _Toc150516261]Foreword
[bookmark: For_tbname][bookmark: _Toc481503922][bookmark: _Toc487612124][bookmark: _Toc525223405][bookmark: _Toc525223855][bookmark: _Toc527974964][bookmark: _Toc527980451][bookmark: _Toc534708586][bookmark: _Toc534708661][bookmark: ModalVerbs1]This Group Specification (GS) has been produced by ETSI Industry Specification Group Experiential Networked Intelligence (ENI).

[bookmark: _Toc58245640][bookmark: _Toc58245707][bookmark: _Toc150516262]Modal verbs terminology
In the present document "should", "should not", "may", "need not", "will", "will not", "can" and "cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of provisions).
"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

[bookmark: _Toc455504137][bookmark: _Toc481503675][bookmark: _Toc482690124][bookmark: _Toc482690601][bookmark: _Toc482693297][bookmark: _Toc484176725][bookmark: _Toc484176748][bookmark: _Toc484176771][bookmark: _Toc487530207][bookmark: _Toc527985992][bookmark: _Toc19025621][bookmark: _Toc19026103][bookmark: _Toc67663997][bookmark: _Toc67666898][bookmark: _Toc67666920][bookmark: _Toc67667036][bookmark: _Toc67667196][bookmark: _Toc144889311][bookmark: _Toc150516263]Executive summary
[bookmark: _Toc58245641][bookmark: _Toc58245708]The present document discuss the framework of Coordination Orchestration of Multiple Elements, presents its impact on the ENI System Architecture, defines the functions, interfaces, and workflow of the framework of Multiple Elements Coordination orchestration. It also describes a collection of typical use cases of Coordination Orchestration of Multiple Elements.


[bookmark: _Toc150516264][bookmark: _Toc63760911]1	Scope
[bookmark: _Toc58229404][bookmark: _Toc58245642][bookmark: _Toc58245709][bookmark: _Toc63760912]The present documen will investigate the addition of multi-elements coordination orchestration capabilities in the ENI functional block. To support technologies such as digital twins and edge federated learning that require multiple types of resource consumption. The elements in this GS mainly refer to the resources that support business practices (network, computing, storage), OPEX (save energy, etc.), etc. This Specification will standardize element information, to study the impact of the newly added multi-elements coordination orchestration function block on the ENI architecture, multi-elements coordination orchestration framework, processes, potential application scenarios, etc.
[bookmark: _Toc150516265]2	References
[bookmark: _Toc481503928][bookmark: _Toc487612130][bookmark: _Toc525223411][bookmark: _Toc525223861][bookmark: _Toc527974970][bookmark: _Toc527980457][bookmark: _Toc534708592][bookmark: _Toc534708667][bookmark: _Toc58245643][bookmark: _Toc58245710][bookmark: _Toc63760913][bookmark: _Toc150516266]2.1	Normative references
References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references, only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.
NOTE:	While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee their long term validity.
The following referenced documents are necessary for the application of the present document.
[1]	ETSI GS ENI 005 (V3.1.1): "Experiential Networked Intelligence (ENI); System Architecture"
[bookmark: _Toc481503929][bookmark: _Toc487612131][bookmark: _Toc525223412][bookmark: _Toc525223862][bookmark: _Toc527974971][bookmark: _Toc527980458][bookmark: _Toc534708593][bookmark: _Toc534708668][bookmark: _Toc58245644][bookmark: _Toc58245711][bookmark: _Toc63760914][bookmark: _Toc150516267]2.2	Informative references
References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references, only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.
NOTE:	While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee their long term validity.
The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.1]	ETSI GR ENI 008(V2.1.1): "Experiential Networked Intelligence (ENI); InTent Aware Network Autonomicity (ITANA) "

[bookmark: _Toc58229407][bookmark: _Toc58245645][bookmark: _Toc58245712][bookmark: _Toc63760915][bookmark: _Toc150516268]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc58229408][bookmark: _Toc58245646][bookmark: _Toc58245713][bookmark: _Toc63760916][bookmark: _Toc150516269]3.1	Terms
[bookmark: _Toc58245647][bookmark: _Toc58245714][bookmark: _Toc63760917][bookmark: _Toc150516270][bookmark: _Toc58229409][bookmark: _Toc58245648][bookmark: _Toc58245715][bookmark: _Toc63760918]3.2	Symbols
[bookmark: _Toc150516271]3.3	Abbreviations

[bookmark: _Toc63760919][bookmark: _Toc150516272]4	Background and Overview
ENI005 specifies the functional architecture of ENI System, defining its functionality, behaviour and the decomposition of sytem into functional blocks. ENI008 describes using intent with the ENI system architecture, which includes accepting, translating and validating intent statements. The present document will discuss how to collaboratively and optimally schedule multiple resource elements for complex business needs based on current ENI system architecture.
With the development of technology, emerging applications such as Cloud Rendering, Metaverse, Internet of Vehicles, AI Large Language Model have strong demand for multiple resource elements, including network, computing power, dataset, storage, application and so on. Meanwhile, the business logic becomes more and more complex. Therefore, how to supply the optimal elements combination for applications to meet these complex business needs has become a difficult problem. Multiple elements coordination orchestration bases on network commucation capabilities, combimes multiple elements capabilities into a unified element view, dynamically and jointly orchestrates these element capabilities as business needs, finally provides an integrated multiple elements capability scheduling strategy.
[bookmark: _Toc58229411][bookmark: _Toc58245650][bookmark: _Toc58245717][bookmark: _Toc63760920][bookmark: _Toc150516273][bookmark: _Toc58229439][bookmark: _Toc58245674][bookmark: _Toc58245739]5	Elements
Note: This clause will list all kinds of elements required by coordination orchestration and describe the characteristics, parameter metrics, functionalities of these elements.
[bookmark: _Toc63760921][bookmark: _Toc150516274][bookmark: _Toc63760922]5.1	Overview
This clause discusses the capabilities and parameter metrics of each type of element. Based on these parameter metrics of elements, CoordOME could orchestrate services, processes, workflows, etc., and schedule multiple elements resources to meet business needs accurately, efficiently and reasonably.
[bookmark: _Toc47561506][bookmark: _Toc63760926][bookmark: _Toc150516275]5.2	Networks
Networks provide connectivity capabilities for business system. Networks include core networks, transport networks, access networks, cloud private networks, etc. The network performance can be measured by metrics such as bandwidth, delay, jitter, and so on.
[bookmark: _Toc150516276]5.3	Computing
Computing powers provide data processing capabilities for business. In ENI system, all the computing powers will be accessed to a unified resource management platform through network. Computing powers can be categorized into general-purpose computing power, intelligent computing power, super computing power, and edge computing power. 
General-purpose computing power mainly used for running general-purpose workloads; intelligent computing power mainly used for accelerating AI workloads; supercomputing power is mainly based on supercomputer which  process vast amounts of data in parallel by distributing workloads to thousands of processors; edge computing power mainly provides real-time computing power for users nearby, which is a combination of the first three types, and edge computing power focus on solving the problem of network latency.
Some important specifications and features of processors are Core Count, Clock Frequencies, L Cache, Hyper-Threading support, Generation and Micro-architecture, and so on. FLOPS (Floating-point Operations Per Second) is the most common key performance indicator to measure computational capability.
[bookmark: _Toc150516277]5.4	Storage
Storage provides the capability of holding information permanently. Typical storage devices or system include hard disk, Ssd, Nas, San, Nfs, Hdfs, Ceph and so on. The performance metrics of storage devices include storage capacity (units: MB or GB), IOPS (performance of random read/write, units: MB/s), Throughput (performance of sequential read/write, units: MB/s), Response Time/Latency (units: ms or µs), etc.
[bookmark: _Toc150516278]5.5	Data
[bookmark: _Toc150516279]5.6	Application
[bookmark: _Toc150516280]6	Impact of Coordination orchestration of multiple elements on the System Architecture
Note: This clause will discuss the framework details of Coordination orchestration of multiple elements, including new sub functional blocks to be integrated to run strategy scheduling, the functional enhancement on existing functional blocks to support CoordOME, and some new internal and external reference points.
[bookmark: _Toc150516281]6.1	Overview
[bookmark: _Toc150516282]6.2	Functions
[bookmark: _Toc150516283]6.3	Interface
[bookmark: _Toc150516284]6.4	……
[bookmark: _Toc150516285]7	Work flow
This clause will illustrate the interaction sequences of ENI system between internal functional blocks and assisted systems to perform the functionalites of multiple elements coordination orchestration.

[bookmark: _Toc149914849][bookmark: _Toc150330713][bookmark: _Toc150463861][bookmark: _Toc150516286]7.1	……
[bookmark: _Toc150516287]8	Use Cases of Coordination orchestration of multiple elements
This clause demonstrate the flexibility and compatibility of CoordOME, presents the use cases that how to use CoordOME when improving the operator experience.
[bookmark: _Toc149914852][bookmark: _Toc150330715][bookmark: _Toc150463863][bookmark: _Toc150516288]8.1	……
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