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----------------------------------------------------- Start of the 1st change --------------------------------------------------------------
[bookmark: _Toc20495032]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
[bookmark: _Hlk522832234]characteristic parameter: numerical value that can be used for characterising the dynamic behaviour of communication functionality from an application point of view.
clock synchronicity: the maximum allowed time offset within a synchronisation domain between the sync master clock and any sync deviceindividual UE clock. 
NOTE 1: Clock synchronicity (or synchronicity) is used as KPI of clock synchronisation services.
NOTE 1A: Clock synchronicity is also referred to as clock (or time) synchronization precision.
clock synchronisation service: the service to align otherwise independent user-specific UE clocks.
communication service availability: percentage value of the amount of time the end-to-end communication service is delivered according to an agreed QoS, divided by the amount of time the system is expected to deliver the end-to-end service according to the specification in a specific area.
NOTE 2:	The end point in "end-to-end" is assumed to be the communication service interface.
NOTE 3:	The communication service is considered unavailable if it does not meet the pertinent QoS requirements. If availability is one of these requirements, the following rule applies: the system is considered unavailable if an expected message is not received within a specified time, which, at minimum, is the sum of maximum allowed end-to-end latency and survival time.
NOTE 4:	This definition was taken from TS 22.261 [2].
communication service reliability: ability of the communication service to perform as required for a given time interval, under given conditions.
NOTE 5:	Given conditions would include aspects that affect reliability, such as: mode of operation, stress levels, and environmental conditions.
NOTE 6:	Reliability may be quantified using appropriate measures such as meantime to failure, or the probability of no failure within a specified period of time.
NOTE 7:	This definition is based on IEC 61907 [7].
end-to-end latency: the time that takes to transfer a given piece of information from a source to a destination, measured at the communication interface, from the moment it is transmitted by the source to the moment it is successfully received at the destination.
NOTE 8:	This definition was taken from TS 22.261 [2].
error: discrepancy between a computed, observed or measured value or condition and the true, specified or theoretically correct value or condition. 
NOTE 9: taken from IEC 61784-3 [3].
factory automation: automation application in industrial automation branches typically with discrete characteristics of the application to be automated with specific requirements for determinism, low latency, reliability, redundancy, cyber security, and functional safety.
NOTE 10:	Low latency typically means below 10 ms delivery time.
NOTE 11:	This definition is taken from IEC 62657-1 [18].
global clock: a user-specific synchronization clock set to a reference timescale such as the International Atomic Time.
influence quantity: quantity not essential for the performance of an item but affecting its performance. 
process automation: automation application in industrial automation branches typically with continuous characteristics of the application to be automated with specific requirements for determinism, reliability, redundancy, cyber security, and functional safety.
NOTE 12:	This definition is taken from IEC 62657-1 [18].
service area: geographic region where a 3GPP communication service is accessible. 
NOTE 13:	The service area can be indoors.
NOTE 14:	For some deployments, e.g., in process industry, the vertical dimension of the service area can be considerable. 
NOTE 15:	This definition was taken from TS 22.261 [2].
survival time: the time that an application consuming a communication service may continue without an anticipated message.
sync device: device that synchronizes itself to the master clock of the synchronization domain.
sync master: device serving as the master clock of the synchronization domain.
transfer interval: time difference between two consecutive transfers of application data from an application via the service interface to 3GPP system. 
NOTE 16:	This definition is based on subclause 3.1.85 in IEC 62657-2 [17].
user experienced data rate: the minimum data rate required to achieve a sufficient quality experience, with the exception of scenario for broadcast like services where the given value is the maximum that is needed.
NOTE 17: This definition was taken from TS 22.261 [2].
vertical domain: an industry or group of enterprises in which similar products or services are developed, produced, and provided.
working clock: a user-specific synchronization clock for a localized set of UEs collaborating on a specific task or work function.
----------------------------------------------------- End of 1st change --------------------------------------------------------------
----------------------------------------------------- Start of the 2nd change --------------------------------------------------------------
[bookmark: _Toc20495048][bookmark: _Toc20494754]5.6.0	Description
Clock synchronicity, or time synchronization precision, is defined between a sync master and a sync device. When the sync master and/or the sync device are located outside the 5G system, the requirements on the synchronicity budget for the 5G system are the delta between the clock synchronicity at the 5G system egress and the clock synchronicity at the 5G system ingress. The clock synchronicity at the 5G system egress, respectively ingress, is the maximum allowed time offset within a synchronisation domain between the sync master and the egress, respectively ingress, of the 5G system,
5.6.1	Clock synchronisation service level requirements
The 5G system shall support a mechanism to process and transmit IEEE1588v2 / Precision Time Protocol messages to support 3rd-party applications which use this protocol.
The 5G system shall support a mechanism to synchronise the user-specific time clock of UEs with a global clock.
The 5G system shall support a mechanism to synchronize the user-specific time clock of UEs with a working clock.
The 5G system shall support two types of synchronization clocks, the global time domain and the working clock domains.
The 5G system shall support networks with up to 32 working clock domains.
NOTE 1:	The domain number (synchronization domain identifier) is defined with one octet in IEEE 802.1AS [22]. This allows for 256 synchronization domains.
The 5G system shall support at least 2 simultaneous working clock domains on a UE. 
The synchronicity budget for the 5G system within Tthe global time domain shall not exceed [x µs]provide time synchronization with precision of 1 µs.
NOTE 2:	The global time domain requires in general a precision of 1 µs between the sync master and any device of the clock domain. Ssome use cases require only a precision of ≤ 100 µs for the global time domain if a working clock domain with precision of ≤ 1 µs is available.
NOTE 3:	(void)The required precision is between the sync master and any device of the global time domain.
The synchronicity budget for the 5G system within aThe working clock domains shall not exceed [x µs]provide time synchronization with precision of ≤ 1 µs.
NOTE 4:	The working clock domains The required a precision of ≤ 1 µs is between the sync master and any device of the clock domain.
NOTE 5:	Different working clock domains are independent and can have different precision.
The 5G system shall provide a media dependent interface for one or multiple 802.1AS sync domains [22]. 
The 5G system shall provide an interface to the 5G sync domain which can be used by applications to derive their working clock domain or global time domain (Reference Clock Model).
The 5G system shall provide an interface at the UE to determine and to configure the precision and time scale of the working clock domain.
[bookmark: _Toc20495049]5.6.2	Clock synchronisation service performance requirements
Table 5.6.2-1: Clock synchronization service performance requirements for the 5G System
	User-specific clock synchronicity accuracy level 
	Number of devices in one Communication group for clock synchronisation
	Clock sSynchronicity budget requirement
(note)
	Service area 
	Scenario

	1
	Up to 300 UEs
	[< x1 µs]
	≤ 100 m x 100 m
	· Motion control
· Control-to-control communication for industrial controller

	2
	Up to 10 UEs
	< 10 µs
	≤ 2500 m2
	· High data rate video streaming

	3
	Up to 100 UEs
	[< x1 µs]
	< 20 km2
	· Smart Grid: synchronicity between PMUs

	NOTE:	The clock synchronicity requirement refers to the clock synchronicity budget for the 5G system, as described in Clause 5.6.1. The global time domain requires in general a precision of 1 µs between the sync master and any device of the clock domain.



----------------------------------------------------- End of 2nd change --------------------------------------------------------------
