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[bookmark: _Ref273610094]Introduction
[bookmark: _GoBack]The energy domain and the electrical power grid is currently being transformed from a traditional grid, into a new grid. This transformation is driven by the increase of distributed renewable power plants, local storage capabilities, electrical vehicles etc. In some regions this has also lead to the creation of micro grids, which are smaller and local power grids which manage their own demand/response within their grid for some time, and is connected to the national grid when needed or favourable.
The traditional grid contains large centralized power plants with a radial flow of power from the production plants to the consumers. The physical infrastructure of the new grid will instead need to support a two-way energy flow originating from the distributed energy resources, which in turn implies new needs for communication technologies, intelligence, business models and market structure. In order to manage these needs, new “Smart Grids” are required and 5G will play a fundamental role to achieve this.
5G has a unique opportunity to fulfil the requirements for the use cases and applications in the evolving “Smart Grid”, which enables a simpler system solution, additionally it provides better flexibility compared to traditional cabling solutions.
The use cases below were presented to 3GPP RAN #70 as part of the LS from the EC on 5G use cases from verticals [RP-151668]. They are being developed under the European 5G flagship initiative, the "5G Public Private Partnership", (5G PPP). The European commission invited 3GPP TSG RAN to duly consider them in in its studies:

· [bookmark: _Toc434174607][bookmark: _Toc436299214][bookmark: _Toc436300259][bookmark: _Toc436300641]Smart Energy-Transmission (could be categorized under TR22.891- section 5.1Ultra-reliable communications)
· Smart Energy-Distribution (could be categorized under TR22.891- section 5.1	Ultra-reliable communications)
· Smart Energy-Access (could be categorized under TR22.891- section Wide area sensor monitoring and event driven alarms
Deployment scenarios and Requirements 

The following table summarizes the requirements of these use cases:
	 
	Energy
	Energy
	Energy

	 
	Grid access
	Grid backhaul
Distribution
	Grid backbone
Transmission

	Data Rate
	1 kbps
	10 Mbps
	1Mbps to1 Gbps

	Mobility (speed)
	Stationary
	Stationary
	Stationary

	E2E Latency
	1 s
	20-50 ms
	5 ms

	Density / Nb of Devices
	1000 / km2
	10 / km2
	1 / km2

	Reliability 
	99%
	99.99%
	99.999%

	Positioning Accuracy / Location
	N.A.
	N.A.
	N.A.

	Coverage
	wide area
Deep Indoor
(e.g meters in basements)

	wide area
Macro cells
Outdoor

	wide area
Outdoor




Smart Energy - Transmission 
The high voltage power grid requires the outmost system availability and reliability for applications like protection, control, and monitoring with demand side management. Protection includes steps for location, isolation and power restoration.
The key characteristics of this scenario are:
· Ultra-high reliability, >99.999% availability
· Ultra-low latency, <5 ms latency end-to-end
· Security in the form of authenticity and integrity

Some of the attributes of this scenario include:
· Network layout: Outdoor, stationary, redundant paths, typical E2E distance is 100 km (substation-to-substation)
This use case is very challenging from reliability, latency, coverage and Data rate perspective. It looks more suited for fixed optical fiber deployment used today to serve this kind of applications. Therefore we recommend not considering it in our studies.

Smart Energy - Distribution 
The medium voltage power grid requires high system availability and reliability for applications like protection, control, and monitoring with demand side management. Protection includes steps for location, isolation and power restoration.
The key characteristics of this scenario are:
· High reliability, >99.99% availability
· Low latency, <50 ms latency end-to-end
· Security in the form of authenticity and integrity

Some of the attributes of this scenario include:
· Network layout: Outdoor, stationary, redundant paths, typical E2E distance is 0.5-10 km (substation-to-substation)
 
Smart Energy - Access 
The low voltage power grid requires medium system availability and reliability for applications like metering but in the future also including demand side management.
The key characteristics of this scenario are:
· Medium reliability, >99% availability
· Medium latency, <1 s latency end-to-end
· Security in the form of authenticity, integrity, client authentication and confidentiality

Some of the attributes of this scenario include:
· Network layout: Indoor, stationary, mainly uplink traffic (meter to backend system)
· Deep indoor coverage for meters located in e.g. basements
Proposal for approval 
It is proposed to include the following text proposal in TR38.913 to cover the requirements above on Smart energy Distribution and Access use cases:

-------------------------------------------------- BEGIN TEXT PROPOSAL ----------------------------------------------------------
[bookmark: _Toc441264842]7.1.7	Reliability 
Reliability can be evaluated by the success probability of transmitting [x bytes] within [t ms] at a certain channel quality [e.g.,worst 5-percentile SINR]. 
[Values for relevant deployment scenario(s)]
[To be defined for URLLC]
Note 1: Traffic model should be assumed.

3GPP system shall support reliability up to [99.99%] for use cases such as Smart Energy-distribution (Backhaul) which on the same time require an E2E latency < [50 ms] and user experiences data rates up to [10Mbps]
[bookmark: _Toc441264843]
7.1.8	Coverage
Maximum coupling loss” to device from Base Station site over which a packet of at least [200 bytes] can be successfully delivered with a latency of [TBD] in UL and DL for a UE. 
[Values for relevant deployment scenario(s)]
[To be defined for mMTC ]
The system shall support significant coverage enhancement for Wide area sensor monitoring such as Smart-Energy Access to ensure deep indoor coverage (e.g., 20dB better coverage than Rel 99 GPRS system for sensors in basements).
------------------------------------------------- END TEXT PROPOSAL ----------------------------------------------------------


-------------------------------------------------- BEGIN TEXT PROPOSAL ----------------------------------------------------------
[bookmark: _Toc441264862]10	Operation requirements
[bookmark: _Toc441264863]10.1	Spectrum
[bookmark: _Toc441264864]10.2	E2E latency requirement
The system shall support an E2E latency <[50 ms] for the use cases such as Smart Energy-Transmission (Grid Backbone)  which on the same time require ultra-high reliability in the order of [99.99%]
[bookmark: _Toc441264873]
10.11	Security and Privacy related requirement relevant for Radio Access
The system shall provide high levels of security for critical communications such as the ones for smart grid (e.g. Critical Energy sub-stations) to avoid malicious attacks that can be disastrous to e.g. electricity supply. The 3GPP system shall secure data and message encryption and protection and be better protected against RF jamming for example.
------------------------------------------------- END TEXT PROPOSAL ----------------------------------------------------------
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