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5.x	 Use case of advanced metering
5.x.1	Description
There is more evidence shows that in the electricity supply industry, where historically predictable end user profiles would allow scheduling of appropriate levels of generation to meet diverse end-user energy demand. This kind of historical prediction is based on the collected usage data through smart meter. Besides that, when the electricity supply industry can exchange information with end energy user, some mechanisms can be introduced to change end-users’ energy use patterns which will help to peak-shift of electrical demand as well as to make energy-consumption analysis for end-users.

For industrial and commercial users, it mainly collects customer data and makes intelligent analysis to provide support for enterprise energy efficiency management. For household users, the focus will be on the residential-side "Internet +" household energy management system to realize the sharing of key electricity usage information and electricity price information with residents, and promote the optimization of electricity usage.

Accurate fee control is a function that the electric smart meter co-works with electricity management center and delivers and performs control command for measuring instruments. The electric smart meters of public transformers and special transformers are required to carry out relevant status monitoring operation. The remote commands from the electricity management center include: tripping, closing permission, alarm, alarm release, power protection, power protection release.

In the future, with the electricity usage scenario and data becoming more abundant, more smart meters will connect to the communication network directly or indirectly which will increase connection density by 50-100 times. Generally, large cities with a population of more than one million are at the level of one million, and megacities with a population of tens of millions are at the level of millions to tens of millions, which is directly proportional to the number of users of the power grid utility company.

Besides that, the collection scheme and content are introduced new challenges:
· Real time collecting the mass usage data which will enhance peak-shift of electrical demand. 
· More usage contents need to be collected e.g. every electric equipment in smart home, the electric vehicle, distributed generation etc. 
· To support a more flexible and smart management on the home energy usage. E.g. exchange usage data with energy industry, control electric equipment, trouble shooting, etc.  



5.x.2	Pre-Conditions
SS is a power company and it deploys advanced meter service for its users. Operator TT has assigned a contract with the power company SS to supply communication service to enable related advanced meter service.
Tom is one of the user of SS. In his house, all the electric equipment’s energy data can be collected by smart meter and then reported to the energy management center of SS.  

The smart meter is located in Tom’s house or nearby and the Energy management center is located in the remote city center. The distance between the smart meter and the energy management center can be as far as a middle size city range (e.g. Tens of km)

5.x.3	Service Flows

       Scenario1:
1. The smart meter in Tom’s house report related energy usage data to SS.
2. The energy management center of SS sends commands to smart meter in Tom’s home to adjust smart meter report frequency and content considering its whole energy working status.
3. The smart meter in Tom’s home changes the report scheme accordingly.
4. When the energy management center detects that the user's remaining electricity bill is insufficient, it will send an alarm command to remind the user to recharge as soon as possible; 
5. When the user's remaining electricity bill is exhausted, the energy management center will issue a trip command and the smart meter need implement the trip action accordingly which requires the latency less than 200ms (command delivery + command action);
6. When there are special circumstances that cannot be cut off, the energy management center can issue a power protection command in advance to ensure that the smart meter will not trip under any circumstances.


Scenario2:
1. After the smart meter in Tom’s house reports the status data to the energy management center, it detects that something is wrong with Tom’s home electricity system.  
2. The electricity management asks the smart meter to report more information for troubleshooting.
3. The smart meter co-works with energy management center to resolve the problem.
  


5.x.4	Post-Conditions
The energy related information from electric equipment can be reported to the energy management center on demand with required content real-time.
The electric accurate fee control function can be implemented for Tom’s electric equipment.
The energy center can remotely troubleshoot energy problem for its user.
 
5.x.5	Existing features partly or fully covering the use case functionality
None

5.x.6	Potential New Requirements needed to support the use case
The 5G system shall be able to provide communication service with following performance (note1) at the same time.
	User experienced Data rate
(bps)
	Latency
(ms)
	Reliability
%
	Connection density
	coverage
	Moving speed
	Isolation and Security

	UL:<2M
DL:<1M
	Accuracy fee control: < 100 (note2); 
General information data collection: <3000
	>99.99
	<x*10000/km2
	x*10km

	Indoor: <3km/h
Outdoor: <120km/h
	Logic Isolation with other smart grid working area


[bookmark: _GoBack]NOTE1: refer [x] published by China Southern Power Grid.
NOTE2: the accuracy fee control latency here is for communication latency. The command implementation need 100ms.

The 5G system shall be able to support resilience to dynamic adjust connection service considering the 3rd party demand, UE status etc.
The 5G system shall be able to provide connection service wherever indoor, outdoor, low and medium altitude or underground for smart grid applications. 
