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· 2	Classification of the Work Item and linked work items
· 2.1	Primary classification
This work item is a Study Item. 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


· 2.2	Parent Work Item 
	Parent Work Items 

	Unique ID
	Title

	N/A
	N/A


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

	Unique ID
	Title
	Nature of relationship

	750004
	Study on Communication for Automation in Vertical Domains
	[bookmark: _GoBack]Some use cases concern Smart Grid.

	830020
	Study on eCAV
	A use case concerns Smart Grid.



· 3	Justification
A cCommunication infrastructure is an essential part to the successes of the emerging smart energy, generally termed the ‘Smart Grid.’
A power grid consists of five four phasesbuilding blocks: power generation, transmission, transformation, distribution, and consumption. These different phases require different services, and these services have distinct communication requirements. Examples of communication include data collection, working control and maintenanceongoing regulation, though these are functions of diverse services – e.g. SCADA applications for the Energy Management System (EMS) or Distribution Management System (DMS). so to sSmart grid communication infrastructure, it has to face overcomes different challenges in order to provide: 	Comment by samsung: In models I am familiar with, transformation is needed at the transition from power generation to transmission, and at various stages of distribution. Thus it is not a component, but rather a part of other components.
· Clean & FriendlyDistributed power generation, increasingly including ‘renewable’ or ‘clean’ energy sources 
· Safety & High highly efficiency efficient power transforming & transmission
· Flexible & Reliable reliable power distribution 
· Efficientinteractive & On-demandavailable power consumption

Smart Grid services today rely upon a range of different communication technologies, including telecommunications. As the energy system goes through changes, becoming more complex and sophisticated to meet the above goals, there is a distinct opportunity for 5G to meet more of the utility communication sector’s needs and thereby become increasingly relevant to this vertical as it builds out further capacity and enhances existing infrastructure. It is important to keep in mind that the energy sector has diverse options and for 3GPP to understand the specific needs of this vertical sector, in order to offer them the best communication infrastructure to meet their services’ needs.

Referring the China State Grid white paper of “5g-network-sliceing-enableing-the-smart-grid”, and China South Grid white paper of “5G assists Smart Grid Application”, for example, in the distribution automation system, it is comprised of relay protection, telemetering, tele-indication, remote control and differential protection etc. working function, it requires 5G system to concurrently support multiple KPIs e.g. 2Mbps throughput, latency<10ms, clock sync<10us,latency jitter<50us/40km, reliability:99.999%, connection density is times of 10/km2, and also support to isolate this kind of service with other service from management working area named III and IV.  Another example is metrology metering automation & on-demand power supply, which can help the power supplier to predict electricity usage and schedule power supply efficiently.   

In summary, it is considered beneficial for 3GPP to study enhanced 5G system support of different use cases and service requirements for smart grid.

In Rel-16 cyberCAV project, some use cases e.g, electric-power distribution, centralized power generation have been studied in TR 22.804 and specific KPI and service function requirements have been specified in TS 22.104 and TS 22.261. In this study, it should beThis study will evaluate and analyse the any GAP gaps with these between these studies and normative standards and the requirements identified for existed standardscommunication infrastructure support of smart energy..


· 4	Objective
The aim of this work is to study use cases, potential new service requirements and KPI for 5G system to support smart grid, including: to support Smart Grid services. Many of these services are standardized by other standards bodies, e.g. IEC and IEEE. 

While this is not a complete list of services, this includes the principle services of the Smart Grid, which are expected to be in scope of this study: ‘Traditional’ energy system services (these even existed before Smart Grid), Remote Control (SCADA services), Teleprotection, Metering, and Smart Grid services including Advanced Metering Infrastructure, Distributed Generation, Distributed Automation, Demand Response, Energy Management System and Distribution Management System.
· to support emerging Smart Grid services defined in other bodies, e.g. IEC.
· KPIs and service requirements will be considered, derived from use cases for:
·  to support Smart Grid applications in specific phase or across multiple phases: e.g. on-demand power supply, distributed power supply system,  distribution automation, higher accuracy power load measurement and control, metrology automation, etc.services. These services operate in different operating environments, depending on whether they are needed for generation, transmission, distribution or customer premises.
· While the services are defined mainly at higher layers (applications), the communication characteristics and requirements are well understood. Specifically, it is possible to identify the necessary capacity, latency, availability and security requirements associated with these services.
· A decisive aspect of the choice between communication technologies for the energy sector are operational criteria. These include specific requirements for manageability such as monitoring communications performance, ability to ascertain the network topology and even to control it in some case. 
· A final aspect for the study to consider are the infrastructure deployment constraints for the utility  sector, specifically need for coverage and for deployment of terminals with the expectation that they will be in service for decades. 
A gap analysis will be performed between potential new service requirements and identified KPIs and existing requirements and functionalities, to identify any new needs to support for smart grid communications supported by 3GPP. specs TS22.104/125/261 etc.

· 5	Expected Output and Time Scale
	New specifications  [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	22.xxx
	Study on 5G Smart Energy and Infrastructure
	SA1
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	 SA#94
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· 6	Work item Rapporteur(s)
XIA Xu (xiaxu @chinatelecom.cn) (Rapporteur)

· 7	Work item leadership
SA1
· 8	Aspects that involve other WGs
 Consideration of the grid security regulation and aspects.
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