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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 enabler aspects to support Smart Grid Applications
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}
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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

	SEI
	SA1
	920032
	Stage 1 of 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
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Justification

Based on SA1 Rel-18 FS_5GSEI and SEI, new Service Requirements on 5GS are identified for Smart Grid Services. Besides, the Smart Energy Services’ KPIs and the respective network performance have become more crucial for Energy Utilities than ever before, due energy sector’s fast adoption of Smart Grids with the prevailing energy transition as the background that is taking place in major regions of the world. Some of the use cases described in FS_5GSEI are:
-
Line current differential protection in power distribution grid 
-
Use case of isolation demand for energy applications 
-
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)
Several service requirements for Smart Grid are specified in TS 22.261 and TS 22.104: Such as:
-
Clause 6.28.2.2 (Smart Grid) of TS 22.261.
-
Clauses, 5.6 (clock synchronization), 5.6C (Support for infrastructure protection of electrical transmission), 8 (Indirect network connection for cyber-physical control applications), 9 (Recovery of infrastructure for electrical distribution), A.4 (Electric-power distribution and Smart Grid), A.5 (Central power generation) of TS 22.104.
- Example of service requirement: "The 5G system shall support communication channel symmetry in terms of end-to-end latency (latency from UE1 to UE2, and end-to-end latency from UE2 to UE1), with an asymmetry of < 2ms."
Currently, SA6 has specified several enabler services like CAPIF, SEAL which can be utilized by Smart Grid applications. It is required to analyse the impact of using such enabler services for the Smart Grid applications. 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. 

-
In new Rel.18 study, FS_NSCALE identifies the enabler layer aspects of network slice capability exposure and FS_SEALDD identifies enabler aspects for data delivery optimizations for application layer.

Based on such use cases and the service requirements for Smart Grid, the following types of enabler layer aspects can be foreseen for supporting Smart Grid applications:

-
Identify the requirements of symmetry latency between UEs to satisfy energy service: 

--
The Smart Grid applications may require enabler layer support for establishing communication channel symmetry between the two relays based on Smart Grid application's latency symmetry and max latency asymmetry requirements.
-
Identify isolation demand for energy applications, enhancement NRM in SEAL to planning Network Resources for network slice: 

--
The Smart Grid applications may require enabler layer support to utilize dedicated communication resource including core network and radio network to support physical or logical isolation of communication services for energy applications.
-
Automatic configuration of IEC61850-9-3 profile to different NG-RAN timemaster protocol profile:
--
The Smart Grid application may be served by multiple PLMNs which may employ different clock technology configurations (e.g. GNSS, GPS). For Smart Grid it is required that NG-RAN should support IEC 618950-9-3 based power/utility profile. So, Smart Grid applications may require an enabler layer service which can support automatic configuration of the network service spanning multiple PLMNs.
-
5G Network status monitoring support for DSO:
--
Enable DSOs to respond to possible future problems proactively for detection of possible communication service degradation.
-
Service level KQI mapping to KPI as well as KPI measurement and prediction:
--
The Smart Grid applications may require enabler layer service support for providing a specific service KPI for example "stability of the connection with a PLMN associated with a subscriber". The DSO may provide suitable configuration for such KPI data to be generated like a time period. Such service level KPI may consider the support for prediction of connection stability in a future time period.
-
Support for Standardized API based interaction across multiple PLMNs considering reliability:
--
The Energy Utilities will deploy Smart Grid Applications with a high availability requirements and great coverage area. Multiple PLMNs will be deployed by Smart Grid, and to simplify the management requirements, a standardized interface between DSOs and MNOs is expected. Hence, the Smart Grid applications may require enabler layer service support for interacting with multiple PLMN operation via standardized APIs deployed from various locations (e.g. edge or cloud) in the network.

--
A DSO can share parameters for delivery of information (e.g. monitoring and alarms) with multiple PLMNs in a standardized way that allow secure and reliable exchange of management data between the DSO and the PLMN operators.

--
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 PLMNs switch, network resource adaptation and slice adaptations.
To support these application enabling aspects for Smart Grid applications, it is required to analyse the level of support in existing enabler layer services like SEAL (e.g. NRM, NSCALE, Data delivery) and also there is a possibility for enhancing the SEAL services. Hence, it is required to further study how new capabilities can be introduced and further how existing enabler capabilities can be used as-is or enhanced to support Smart Grid applications.
4
Objective

The objective of this study item is to:
1. Analyze the stage 1 use cases and requirements related to Smart Grid (e.g. service requirements specified in TS 22.261 and TS 22.104).
2. Develop key issues, corresponding architecture requirements and solutions (architecture, procedures) by also investigating existing enabler layer services like SEAL to enable Smart Grid application layer over 3GPP networks, and provide guidelines to smart grid industry. Define suitable enabler layer capabilities including:
a. Identify the requirements of symmetry latency between UEs to satisfy energy service.
b. Identify isolation demand for energy applications, enhancement NRM in SEAL to planning Network Resources for network slice.
c. Automatic configuration of IEC standard profile to different NG-RAN timemaster protocol profile.
d. 5G Network status monitoring support for DSO.

e. Service level KQI mapping to KPI as well as KPI measurement and prediction.

f. Support for Standardized API based interaction across multiple PLMNs.
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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)
	Zijian SU, suzijian@huawei.com, Huawei
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Work item Rapporteur(s)
Zijian SU, 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, SA5 on aspects related to management and charging.
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Supporting Individual Members
	Supporting IM name

	Huawei

	Hisilicon

	CEPRI

	CBN

	China Telecom
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