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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title:
Study on application layer enablers for Smart Grid
Acronym:
FS_GRIDAPP

Unique identifier:


Potential target Release:
Rel-18

Impacts

{For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study}
	Affects:
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	ME
	AN
	CN
	Others (specify)

	Yes
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	X
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Classification of the Study Item and linked work items

2.1
Primary classification

This work item is a …

	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	FS_5GSEI
	SA1
	880038
	Study on 5G Smart Energy and Infrastructure


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	910022
	Study on Network Slice Capability Exposure for Application Layer Enablement
	Smart Grid vertical can utilize network slices by enabling different Smart Grid applications over the network slices.

	820027
	Stage 2 of SEAL
	Smart Grid applications can utilize SEAL capabilities.

	(New)
	Study on SEAL data delivery enabler for vertical applications
	Smart Grid application can utilize the SEAL data delivery capabilities

	860006
	Architecture for enabling Edge Applications
	Smart Grid applications can utilize the edge enabler services considering edge deployments.

	770049
	Common API Framework for 3GPP Northbound APIs
	Smart Grid applications can utilize CAPIF for standardized northbound API interactions.


Dependency on non-3GPP (draft) specification: None
3
Justification

3GPP Rel-18 SID FS_5GSEI (TR 22.867) studies the 5G system applied to Smart Grid with specified usecase/ requirements, typically targeting the issues like How is 5G system deployed for Smart Grid, the services for Smart Grid and their communications requirements and KPI and additional requirements due to operational manageability. Some of the use cases described are:
-
Distributed Energy Storage

-
Advanced Metering

-
Remote DSO management of connectivity for Smart Energy

-
Smart Energy Differentiated QoS for Transported Encrypted Data

-
Distribution Intelligence – FLISR (Fault Location, Isolation, and Service Restoration)

Based on these use cases, the following types of requirements can be foreseen:

-
Data distribution over 5G: 

--
Command delivering: DESMP sends control commands to the DED. It always requires <10ms latency with 99.9% reliability communication service for control frequency, power etc. (described in Distributed Energy Storage)
--
Data reporting: equipment normal operation information, mainly including: energy storage battery, energy storage converter, AC and DC charging and discharging equipment and other current operating data (described in Distributed Energy Storage)
--   High requirements of latency: the end-to-end (UE1 to UE2) latency should be less than 10ms with max asymmetry less than 2ms as well (described in line current differential protection in power distribution grid)
-
Data collection and analysis:
--
Fast and proper detection of grid disturbances. (described in Distribution Intelligence – FLISR (Fault Location, Isolation, and Service Restoration)
--
Advanced Meter Infrastructure) system to collect, count, analyze, distribute and manage abnormal electrical energy data in the generation, transmission, distribution and using stages.  (described in Advanced meter)
-
Slice management:
--
Allow a trusted third-party to monitor/ scale the network slice used for the third-party (described in Remote DSO management of connectivity for Smart Energy)
--   Multiple energy applications deploy different communication services with requirements of logical and physical isolation, which can be solved by sharing S-NSSAI and/or NSI (described in isolation demand for energy applications).
-
Network status:
--
Enable DSOs to respond to possible future problems proactive of detection of possible communication service degradation (described in Remote DSO management of connectivity for Smart Energy)
These use cases and requirements may require support of value added Application enabler services (like SEAL enablers, EDGEAPP enablers, CAPIF) which can be provided from various location (e.g. edge or cloud) in the network. 

Further Smart Grid applications are data intensive and can benefit from utilizing data delivery support functionalities like distribution, delivery (periodic, aperiodic traffic), caching (storage) and analytics (e.g. network performance status, connectivity status) support for the Backend applications like Smart Energy management. Due to the various data delivery demands for Smart Grid, it may be required to trigger network resource adaptation and slice adaptations. 

The communication KPIs for Smart Grid vertical are specified in TS 22.261 and TS 22.104 supporting the Smart Grid use cases. In TS22.261 it investigates the basic capabilities of 5GS as well as performance requirements, which will be provided to support various industry services. The basic capabilities such as network slicing, QoS monitoring, Non-public networks, Network capability exposure as well as low latency and high reliability are studied to serve vertical industries.
The following enabler capabilities are specified:

-
TS 23.434 specifies the SEAL enablers for any vertical application. Rel.17 eSEAL WI has further enhanced the SEAL enablers considering some real-time applications like IIoT. 

-
TS 23.222 specifies the CAPIF for standardized API interactions of northbound APIs. 

-
TS 23.558 specifies edge enabler architecture for supporting edge deployments of vertical applications.

-
In new Rel.18 study, FS_NSCALE identifies the requirements of network slice capability exposure and proposes application architecture aspects solutions and enhancements to existing application enablement layer.
-
In a new Rel.18 study, FS_SEALDD which identifies new SEAL data delivery enabler services for use by any vertical applications.
Hence, it is required to further study how these capabilities can be used as-is or enhanced for Smart Grid application use cases and requirements.
4
Objective

The objective of this study item includes:
1. Investigate and analyze the general applicability of Smart Grid related communication requirements in 3GPP TS 22.261, TS 22.104 and use cases in TR 22.867.  Potential requirements of Smart Grid application data deliver on 5GS, and the enhancement of communication data translate.
2. Analyze the Smart Grid application layer usage of CAPIF, SEAL services and Edge enabler services. Also study any new potential requirements for application enabler services.
3. Develop key issues, corresponding architecture requirements and solutions (architecture, procedures) to enable Smart Grid application layer over 3GPP networks. Providing solutions for that the multiple Smart Grid applications share S-NSSAI and/or NSI, and that multiple S-NSSAIs and/or NSIs deployed for a single application uninterrupted assurance. 
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR
	23.GRIDAPP
	Study on application layer enablers for Smart Grid
	SA#95
(Mar 2022)
	SA#96
(Jun 2022)
	Su Zijian, suzijian@huawei.com, Huawei


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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Work item Rapporteur(s)
Su Zijian, suzijian@huawei.com, Huawei
7
Work item leadership

SA6
8
Aspects that involve other WGs
SA1 on service aspects, SA2 on aspects related to 3GPP system, SA3 on aspects related to security, SA4 on aspects related to media, SA5 on aspects related to charging.
9
Supporting Individual Members
	Supporting IM name

	Huawei

	CEPRI

	CBN
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