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[bookmark: foreword][bookmark: _Toc100760757][bookmark: _Toc100750865]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".
[bookmark: introduction][bookmark: _Toc100760758][bookmark: _Toc100750866]Introduction
This technical report is to study on Network and Service Operations for Energy Utilities.
[bookmark: scope][bookmark: _Toc100760759][bookmark: _Toc100750867]
1	Scope
The present document  considers SA1 service requirements introduced by the SEI work item related to telecom management. [2][3] This feasibility study identifies use cases and requirements for exposing capabilities of the 3GPP management system to external energy utility service providers. The study further considers how management capabilities or what information can be provided to mobile network operators by the external energy utility service providers.  The study will consider both energy utility use cases and requirements. The study of FS_NSCE [4] can be considered for the technical investigation. 
[bookmark: references][bookmark: definitions][bookmark: _Toc2086436][bookmark: _Toc100760760][bookmark: _Toc100750868]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 22.104: "Service requirements for cyber-physical control applications in vertical domains".
[3]	3GPP TS 22.261: "Service requirements for the 5G system".
[4]	3GPP TR 28.824: " Study on network slice management capability exposure"
[5]	IT Process Wiki – The ITIL Wiki:. https://wiki.en.it-processmaps.com/index.php/ITIL_Service_Operation  Content is available according to Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Germany License. Access 08.12.21.


[bookmark: _Toc2086437][bookmark: _Toc100760761][bookmark: _Toc100750869]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc2086438]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].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc2086439]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc2086440]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]
4	Overview
4.1	General
The delivery of energy must occur with extreme levels of availability. Reliability is crucial in this domain, for regulatory, business and public health and safety requirements. To achieve this reliability, a range of ‘smart energy services’ are employed by the energy system. These services, largely standardized by IEEE and IEC, require communication. As greater degrees of efficieny, resiliency, responsiveness and other capabilities are sought in the generation and delivery of energy, more and more communications services are required by the energy sector. 
There are many options for delivery of communication services today – power line communications, fiber optics, fixed networks, microwave transmission, satellite communications and mobile telecommunications. The appropriate means, or rather mix of communications services, depends on several factors including the location, the possibility of leveraging existing assets (e.g. power lines,) and the ‘total cost of operations,’ and the properties of the communication service.
 To the extent that the 3GPP system can provide services that meet the needs of the energy sector, telecommunications will be an increasingly important part of the technical ecosystem by which energy is delivered.   
The stage 1 feature ‘Smart Energy Infrastructure’ includes service requirements that will be considered further, in detail, in this study. In particular, 3GPP TR 22.867 identified requirements for specific standardized capabilities that allow a utility operator to obtain information from an operator’s network, and to share information with the operator. This information all serves to improve the realized availability of energy system services. 
The energy utility service provider needs information regarding outages and performance degradation of the communication system, as it may be possible for the energy utility service provider to reactively or even proactively establish and use an alternative means of communication. Changes in the configuration of the network may also impact the energy utility service provider. Finally, the energy utility service provider can share information with the MNO in order to facilitate rapid diagnosis and recovery from performance problems and energy supply interruptions.
Another reason that energy utilities are an important sector for 3GPP is that telecommunications network operations themselves require energy. The relationship is bi-directional: MNOs require energy services, and energy utilities require communication services. This demands a particular risk management be undertaken by both systems, especially in the event of an energy outage. This feasibility study will consider how energy utility service providers and MNOs can exchange information in a standardized format related to an energy service interruption and how to resolve such energy service interruptions efficiently.
[bookmark: _Toc100760762][bookmark: _Toc100750870]5	Concepts and Overview 
[bookmark: _Toc100760763][bookmark: _Toc100750871]6	Business use cases and potential requirements
[bookmark: _Toc100760764][bookmark: _Toc100750872]6.1	Business use case <<1>>
[bookmark: _Toc100760765][bookmark: _Toc100750873]6.1.1	Description
[bookmark: _Toc100760766][bookmark: _Toc100750874]6.1.2	Details
[bookmark: _Toc100760767][bookmark: _Toc100750875]6.1.3	Potential requirements
[bookmark: _Toc100760768][bookmark: _Toc100750876]7	Key Issues and potential solutions
[bookmark: _Toc100760769][bookmark: _Toc100750877]7.1 	Key Issue: <<1>>
[bookmark: _Toc100760770][bookmark: _Toc100750878]7.1.1	Description
[bookmark: _Toc100760771][bookmark: _Toc100750879]7.1.2	Potential Solutions
[bookmark: _Toc100760772][bookmark: _Toc100750880]7.1.2.1	Potential Solution #<1>: <Potential Solution Title>
[bookmark: _Toc100760773][bookmark: _Toc100750881]7.1.2.1.1	Introduction
Editor's Note:	This clause describes briefly the potential solution at a high-level.

[bookmark: _Toc100760774][bookmark: _Toc100750882]7.1.2.1.2	Description
Editor's Note:	This clause further details the potential solution and any assumptions made.
[bookmark: _Toc100760775][bookmark: _Toc100750883]8 	Conclusion and Recommendation


[bookmark: startOfAnnexes][bookmark: _Toc100750884]Annex A: Service Model for Energy Utilities and Communication Service Providers 
The purpose of this annex is to discuss a model and terminology for IT service processes that will be useful when considering the use cases for this study.
IT processes concern the delivery of IT services within a given organization. The IT processes and operations of a third party are out of scope of 3GPP. The IT processes and operations of a MNO are also out of scope of the standard, and not exposed to a third party except in very specific cases, for specific reasons.
In this study, the interaction between the energy utility and the communication service provider at the IT service level are considered. These interactions are essential to the successful service delivery of energy services. To the extent that these interactions can be standardized, they will become more efficient to operate and require less integration effort for both the energy utility service provider and the MNO. 
There are three IT Service processes that will be considered briefly in this section to provide context for the use cases that follow. [5]
	IT Process
	ITIL Definition
	Relevance to this study

	Event Management
	Process Objective: To make sure CIs [NOTE 1] and services are constantly monitored, and to filter and categorize Events in order to decide on appropriate actions. 
An 'Event' is essentially an alert or alarm created by any IT service, CI or monitoring tool. It is further characterized, often as input to the Problem Management or Incident Management processes described below.
	To address the objectives of this study, alerts or alarms and related information will be considered, as communicated between the energy utility operator and the MNO. These may trigger further action by either the energy utility operator or MNO.
While the specifics of the use of categorization of events and the details of IT Processes is out of scope of this study (and 3GPP), the utility of creating and communicating standardized events to enable such processes is in scope.

	Problem Management
	Process Objective: To manage the lifecycle of all Problems [NOTE 2]. The primary objectives of Problem Management are to prevent Incidents from happening, and to minimize the impact of incidents that cannot be prevented. Proactive Problem Management analyzes Incident Records, and uses data collected by other IT Service Management processes to identify trends or significant Problems.
	Many of the use cases in this study concern different problems. Either the energy utility operator or the MNO ascertains that a problem exists and is able to take further action to address this.
The specifics of the IT processes of the energy utility operator and the MNO are out of scope of this specification. However, there are some 'Problems' that may have relevance to both operators.

	Incident Management
	Process Objective: To manage the lifecycle of all Incidents [NOTE 3]. The primary objective of Incident Management is to return the IT service to users as quickly as possible.
	Some of the use cases in this study concern Incidents, specifically – communication service outages and energy service outages. Both of these have relevance to both energy utility operators and MNOs. For these specific Incidents some operational requirements may be identified to enable all actors to eliminated the unplanned interruption in service or reduction in quality of service.
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