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Abstract: 	 This use case introduces the requirement of clock sychronizaton between PMUs to support  accurate status monitoring in smart grid.
Proposal
Start of Change 1
5.X.2	Smart Grid : synchronicity between the entities
5.X.2.1	Description
In distribution electricity, the Phasor Measurement Unit (PMU) is deployed along the electricity line and used for real-time measurement and monitoring of frequency/voltage/power to reflect  the state of the system.  When fault happens, the electricity line will generate two electricity waves at the fault location towards two directions along the electricity line. Two PMUs, at both side of the fault location, will detect the waves by the change of frequency/voltage/power and record the time of receiving the wave. They report the time to the server, respectively. The server then can calculate the fault location according to the time difference of receiving the wave between the two PMUs. Thus the PMUs along the same electricity line needs to be highly time synchronized with each other; otherwise the calculation of fault location is not exact.


Figure 5.X.2.1-1: PMU measurement in smart grid  
5.X.2.2	Preconditions
All PMUs are switched on and connected to the 5G system. The PMUs act as UE. A fault of electricity line occurs in some location, and generates two electricity waves towards two directions along the electricity line.

5.X.2.3	Service flows
1) Some fault occurs in some location, which will cause the change of the frequency/voltage/power in the distribution electricity. These changes can be sensed or detected by some PMUs along the electricity line. 
2) All PMUs will record the time of the change and send the information (the change of the frequency/voltage/power and the corresponding time) to the server.
3) The server analyzes the information from different PMUs and determines the fault location. 
The server will combine the information from different PMUs to do the analysis. The PMUs should be synchronized with each other in the order of 1μs or below so that the timestamp for the information is accurate and reliable.

5.X.2.4	Post-conditions
The primary station can inform the fault location to the reparation team.

5.X.2.5	Challenges to the 5G system
Special challenge to the 5G system associated with this use case includes the following aspects:
(1) Very high requirements on clock synchronicity between different PMUs 

5.X.2.6	Potential requirements
	Reference Number
	Requirement text
	Application / Transport
	Comments

	
	[bookmark: OLE_LINK63][bookmark: OLE_LINK64]The 5G system shall support a very high clock synchronicity  between a communication group of 10 – 100 UEs in the order of 1 µs or below.
	T
	

	
	The 5G system shall support a non-cyclic data communication service with end-to-end latency<10ms
	T
	

	
	The 5G system shall support communication service availability exceeding at least 99.9999%
	T
	




End of Change 1
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