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[bookmark: foreword][bookmark: _Toc143794507][bookmark: _Toc144257123]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
[bookmark: introduction]The constructions "is" and "is not" do not indicate requirements.
[bookmark: _Toc139629171][bookmark: _Toc143794508][bookmark: _Toc144257124]Introduction
The present document addresses management and orchestration services to support network operations related to energy utilities, an industry sector that uses telecommunications extensively. 
Diverse applications are used to operate and manage energy systems. These applications require very high communication service availability. High availability of the energy system directly benefits the availability of the 5G system. Furthermore, there is a cross-dependency between the power supply provided to the telecommunication network by the energy utility and the telecommunications connectivity service provided by mobile network operators to the energy utility.This clause is optional. If it exists, it shall be the second unnumbered clause.

[bookmark: scope][bookmark: _Toc143794509][bookmark: _Toc144257125]
1	Scope
The present document provides normative specifications of Stage 1, stage 2, and stage 3 to realize network and service operations to support energy utility use cases by 5G networks.…
Editor's Note: Mention that this specification depends on the general specification for management service exposure.
[bookmark: references][bookmark: _Toc143794510][bookmark: _Toc144257126]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]	DIRECTIVE (EU) 2019/ 944 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL - of 5 June 2019 - on common rules for the internal market for electricity and amending Directive 2012/ 27/ EU (europa.eu)
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019L0944&from=EN
[3]	IEC TC 57 https://www.iec.ch/ords/f?p=103:7:511571509228708::::FSP_ORG_ID,FSP_LANG_ID:1273,25
Editor's Note: Reference 3 is not currently used in the specification.
[4]	3GPP TS 32.130: "Telecommunication management; Network sharing; Concepts and requirements"
[5]	IEC "Bringing intelligence to the grid", International Electrotechnical Commission, Geneva, Switzerland, 2018.  https://www.iec.ch/basecamp/bringing-intelligence-grid <accessed: 12.7.23>
[6]	IEEE SMARTGRID, "Standards", IEEE, 2023. https://smartgrid.ieee.org/about-ieee-smart-grid/standards <accessed: 12.7.23>
[7]		Sendin, A., Stafford, J., Grilli, A., "Utilities and Telecommunications in a Nutshell", EUTC, Ediciones Experiencia, 2022.
[8]	3GPP TS 22.104, "Service requirements for cyber-physical control applications in vertical domains; Stage 1".
[9]	3GPP TS 22.261, "Service requirements for the 5G system; Stage 1".…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc143794511][bookmark: _Toc144257127]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc143794512][bookmark: _Toc144257128]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].
Distribution System Operator: an organization that is responsible for operating, ensuring the maintenance of and, if necessary, developing the distribution system in a given area to meet demands for the distribution of electricity.
NOTE 1:	The organization is responsible also for interconnections with other systems and for enduring the long term availability of the system. See DIRECTIVE (EU) 2019/ 944 [2].
Distribution Automation: A family of technologies, systems and processes (including sensors, actuators, processors, communication networks, switches, etc.) that enable the remote, real-time monitoring, operation, and optimization of utility distribution systems on the field.
Remote Terminal Unit: a host in a customer network.
NOTE 2: How this equipment is operated is out of the scope of 3GPP standardization.
Uninterruptable Power Supply: an independent source of energy that, for a limited time duration, can sustain operations normally despite an interruption of energy distribution services. 
Editor's Note:	Add a reference. 
Customer Premises Equipment: a component of communications infrastructure that is installed in the facility owned by a customer. 
Energy Supply: The delivery of electricity to a physical location. This is typically realized by placing two or more wires coming from a DSO at a geographical location and connecting those wires to a metering device. The output of the metering device provides electricity to a DSO customer. 
Energy Supply ID: A unique identity that is assigned by the DSO to every point where electric Energy Supply is provided to an energy consumer. Each physical component of a 5G network may be associated with one Energy Supply ID. Every MOI in a MIB that collectively represents the physical component may be associated with that same Energy Supply ID.
NOTE: 	Multiple physical components of the 5G network may share the same Energy Supply ID (e.g. co-located components such as CU, DU and RU may have the same Energy Supply ID) although it cannot be assumed that different physical components share the same Energy Supply ID (a specific physical implementation cannot be mandated). The site operator has authority to associate an Energy Supply ID with a specific physical 5G network component and by extension this Energy Supply ID could optionally be associated with every MOI that collectively represents the physical component. 
site operator: A business entity who operates infrastructure on behalf of MNOs, in some networking scenarios, for base station(s) and/or cell site(s).
NOTE 3:	This entity supports telecommunications operations and management, e.g. in network sharing scenarios. The site operator is a Master Operator (MOP) as defined in 32.130. [4]
 example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc143794513][bookmark: _Toc144257129]3.2	Symbols
Void.
[bookmark: _Toc143794514][bookmark: _Toc144257130]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].
CPE	Customer Premises Equipment
DA	Distribution Automation
DSO	Distribution System Operator
[bookmark: _GoBack]ESI	Energy Supply ID
RTU	Remote Terminal Unit
SCADA	Supervisory Control And Data Acquisition
UPS	Uninterruptable Power Supply 
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc143794515][bookmark: _Toc144257131]4	Overview
[bookmark: _Toc144257132]4.1	General
The present document specifies exposed management services that enable improved operation of energy utility networks used for energy distribution. Energy service can be logically considered as four components: generation, transmission, distribution and consumption points. In a typical energy system, there are few centralized generation facilities (e.g. nuclear, thermal and hydro plants), where nature's energy is converted into electricity. Then, there are a limited number of high power transmission lines covering great distance with the minimum of energy loss. Then, a great many sites are part of medium and low voltage distribution networks. The distribution system transforms and delivers energy to customers. Finally, there is an extremely large number of consumption points (i.e. every household, business, public infrastructure site such as traffic lights at an intersection.) This simple model of the energy service delivery system is depicted in Figure 4.1-1.
[image: ]
Figure 4.1-1: Energy service delivery system
Diverse standardized "smart grid" services are used to manage the energy system effectively - with high availability, safety and efficiency. IEC, IEEE and other organizations standardize these services. [5] [6] To support these services, diverse communication systems are employed, including optical fiber, mobile telecommunications, power line communications and others. The services are generally defined at the application layer, meaning that they can operate over any access. The choice of which access to employ is made by energy service operators, and is determined by many factors outside of the scope of the present document. In many deployments, the choice is to employ mobile telecommunications to support smart grid services. [7]
Since there are few energy generators and the requirements of transmission facilities are not changing that much over time, the focus for smart energy services and the communication systems that they rely on are mainly on distribution services. The distribution grid is the part of the energy system that is on the outer part of the system, the one closer to end-customers and, thus, the most extensive one. It is here that the energy system is changing fastest, as distributed energy generation, distributed energy storage and other trends disrupt the simpler top-down hierarchy of generation, transmission, distribution, consumption. Though there are smart grid services associated with consumption and distributed generation, these use cases and requirements have not been further developed as part of the present document.
Supporting the communication requirements of the distribution system is the focus of the present document. These networks, operated by Distribution System Operators (DSOs), aim at extremely high availability. The services employed in the distribution system include SCADA and DA, which can detect and correct abnormalities, reconfigure and restart services rapidly. If remote operations and monitoring is not available, even for a short time, it can result in service outages of much longer duration, often requiring manual intervention by a service technician sent to the affected site.
An important form of 'fate sharing' exists between mobile telecommunications networks and the energy system. If energy service interruptions persist, the mobile telecommunications network will also become unavailable once the sites' independent energy storage and generation capacity are exhausted. If the mobile telecommunications service is interrupted, smart grid services will also be interrupted in a significant number of sites, leading to increasing risk of energy service outages over time. These scenarios are considered further in the present document.
Telecom management service exposure requirements, procedures and solution set details are specified to improve communication service availability to DSOs.
[bookmark: _Toc144257133]4.2	Background
The topics described in clause 4.1 have been considered in stage 1 standardization in 3GPP. Relevant requirements are specified in TS 22.104 [8] and TS 22.261 [9]. These stage 1 service requirements were considered to motivate and scope an investigation of stage 1 telecom management requirements. 
Editor's Note: This clause will provide background, motivation and references for the features added in the rest of the TS.
[bookmark: _Toc143794516][bookmark: _Toc144257134]5	Requirements
[bookmark: _Toc140576193][bookmark: _Toc144257135]5.1	General
Subclauses of clause 5 of the present document include use case descriptions and the stage 1 requirements.
[bookmark: _Toc143794517][bookmark: _Toc144257136]6	Normative Procedures
Editor's Note:	Procedures that are examples of possible sequences of operations will be submitted as informative annexes not as sub-clauses of this clause. 
[bookmark: _Toc144257137][bookmark: _Toc143794518]7	Informational model definitions 
[bookmark: _Toc143794519][bookmark: _Toc144257138]8	Stage 3 definitions
[bookmark: _Toc144257139]Annex A (informative): Procedures
[bookmark: _Toc20132527][bookmark: _Toc27473653][bookmark: _Toc35956331][bookmark: _Toc44492341][bookmark: _Toc51690274][bookmark: _Toc51750974][bookmark: _Toc51775244][bookmark: _Toc51775858][bookmark: _Toc51776474][bookmark: _Toc58515860][bookmark: _Toc113896618][bookmark: _Toc144257140]A.1	Exposing performance and prediction information for high availability

[bookmark: _Toc144257141]A.1.1	DSO is trusted and supported by network operator 
[bookmark: _Toc144257142]A.1.1.1	General
In this scenario the DSO consumer, is recognized by the network operator as a trusted entity that is allowed to read from and write to selected producers and corresponding MOIs in one or more MIBs controlled by the network operator. In this basic scenario, the network operator supports the DSO consumer by providing specific necessary information such as a full Distinguished Name of producer(s) and MOI(s), by some means not described in this TS.
[bookmark: _Toc144257143]A.1.1.2	Signal flow
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Figure A.1.1.2-1

The DSO consumer wants to receive performance metric reports from a specific cell site. The DSO consumer is in possession of the following information:
the identity of the cell site: base station ID, or
the estimated location of the cell site antenna
NOTE:	Based upon the identity of the cell site, the location of the cell site, or both, the supporting network operator provides to the DSO the full DN of a PerfMetricJob MOI, a ThresholdMonitor MOI and a NtfSubscriptionControl MOI.
A. PerfMetricJob
1.	The DSO consumer sends createMOI to the producer with the following parameters: managedObjectClass = PerfMetricJob, managedObjectInstance = {DN supplied by supporting site operator}, attributeListIn as defined in the following table:
	Attribute name
	Value

	administrativeState
	-

	operationalState
	-

	jobId
	<string, chosen by DSO>

	performanceMetrics
	TBD
<string>
DRB.AirIfDelayDL_fliter, DRB.AirIfDelayUl_filter,

DRB.UEThpDL, DRB.UEThpDL.QOS, DRB.UEThpDLSNSSAI, DRB.UEThpDL.PLMN,
DRB.UEThpUL, DRB.UEThpUL.QOS, DRB.UEThpULSNSSAI, DRB.UEThpUL.PLMN, 

DRB.PacketLossRateUL, DRB.PacketLossRateUL.QOS, DRB.PacketLossRateUL.SNSSAI 

and cell/network availability

	granularityPeriod
	<integer, defined in seconds, chosed by DSO>

	objectInstances
	-

	rootObjectInstances
	-

	reportingCtrl
	fileReportingPeriod = <integer, multiple of granularity period, chosen by DSO>

	_linkToFiles
	-



	In this example, report files shall be stored on MnS producer and, on condition that an appropriate subscription is in place, inform the MnS consumer about the availability of new files and the file location using the notifyFileReady notification. Other reporting configurations are possible according to attribute settings. 
2.	The producer creates “PerfMetricJob” data collection job and Files MOI to contain report information.
3.	The producer sends createMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



The DSO consumer stores the attribute name/value pairs.
Repeat steps 1 - 3 for each cell site where performance metric information is wanted.
B. ThresholdMonitor
4.	The DSO consumer sends createMOI for ThresholdMonitor to monitor the requirement performance measurements including measurement for latency, packet loss, throughput and cell/network availability, using the follows parameters: managedObjectClass = ThresholdMonitor, managedObjectInstance = {DN supplied by supporting site operator}, attributeListIn as defined in the following table:
	Attribute name
	Value

	administrativeState
	-

	operationalState
	-

	thresholdInfoList
	list of ThesholdInfo <<datatype>>, one for each performance metric.  chosen by DSO

	monitorGranularityPeriod
	 <integer, defined in seconds, multiple of granularity period from PMJ MOI, chosen by DSO>

	objectInstances
	-

	rootObjectInstances
	-



In this example, a ThresholdInfo datatype will be included for each performance metric that was included in the creation of the corresponding PerfMetricJob MOI.
[ThresholdInfo will also contain an attribute for the location (Lat/long, TAC, cellid). This is used to scope the object instance to be monitored.]
5.	The producer creates “ThresholdMonitor” data collection job.
6.	The producer sends createMOI to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



	The DSO consumer stores the attribute name/value pairs.
Repeat steps 4 - 6 for each cell site where PerfMetricJob was created.
C. NtfSubscriptionControl
7.	The DSO consumer sends createMOI for NtfSubscriptionControl to subscribe for the required notiifcations with the follows parameters: managedObjectClass = NtfSubscriptionControl, managedObjectInstance = {DN supplied by supporting site operator}, attributeListIn as defined in the following table:
	Attribute name
	Value

	notificationRecipientAddress
	<string, address of the notification recipient>.

	notificationTypes
	notifyFileReady, notifyFilePreparationError, notifyThresholdCrossing

	scope
	-

	notificationFilter
	-



The address of the notification recipient is provided by the DSO. In this example, three notification types are allowed and none are filtered.
8.	The producer creates “NtfSubscriptionControl” job.
9.	The producer sends createMOI response to the DSO consumer with output parameters as defined in the following table:
	Attribute name
	Value

	attributeListOut
	name / value pairs of the attributes of the new object

	status
	OperationSucceeded | OperationFailed



	The DSO consumer stores the attribute name/value pairs.
Repeat steps 7 - 9 for each cell site where PerfMetricJob was created. Alternatively, if appropriate information for the scope attribute is provided by the supporting network operator, this step may be executed once.
10.	DSO consumer receives notifyThresholdCrossing.
11.	DSO consumer deletes NtfSubscriptionControl.
12.	DSO consumer deletes ThresholdMonitor.
13.	DSO consumer deletes PerfMetricJob.
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