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	Reason for change:
	According to the current specification, the UE is not allowed to request the same reference time information which has already been requested before. Then the gNB needs to send the reference time information to the UE before the drifting of the UE internal clock. If the UE’s internal clock of the TSN is not synchronized with the SFN clock of the gNB, the gNB is not able to know when/how to send the updated reference time information to the UE when the SFN clock is different from the TSN clock of the gNB.

An example of how the gNB sends an updated referenceTimeInfo is illustrated above. The refereceTimeInfo (which is pointed to the ending boundary of SFN_x) received at t1 is used by the local clock (e.g. TSN clock) of the UE. Then the local clock of the UE can use the SFN_OFFSET (e.g. (SFN_y - SFN_x)) to calculate the latest referenceTimeInfo by using the SFN clock of the UE. However as the TSN clock and the SFN clock could be different clocks, when the time difference between the SFN clock of the gNB and the local clock (e.g. TSN clock) of the gNB is unacceptable, the gNB can send an updated referenceTimeInfo to the UE. If the UE is not implemented by usin the SFN_OFFSET to correct its referenceTimeInfo, the TSN clock of the UE could drift before the reception of the updated referenceTimeInfo from the gNB. This will cause the desynchronization of the TSN clock of the UE.
In the RAN2#110e meeting, RAN2 also agreed that “UE can calculate/predict the reference timing based on DL timing information after receiving the referenceTimeInfo from gNB once”.


	
	

	Summary of change:
	In 16.8, it is clarified that the UE can calculate/predict the reference timing based on DL timing information after receiving the referenceTimeInfo from gNB once, to provide a guidance for the UE implementation.
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Impacted 5G architecture options:
SA
 
Impacted functionality:
Time Sensitive Communications (TSC)
 
Inter-operability:
1.	 If the network is implemented according to the CR and the UE is not, the reference time information sent to the UE could be after the desynchronization of the UE clock.
2.	 If the UE is implemented according to the CR and the network is not, the reference time information sent to the UE could be after the desynchronization of the UE clock.


	
	

	Consequences if not approved:
	If the CR is not approved, the internal clock of the UE could be desynchronizaed before receiving the latest reference time.
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Start of Change

[bookmark: _Toc46502150]16.8	Support for Time Sensitive Communications
Time Sensitive Communications (TSC), as defined in TS 23.501 [3], is a communication service that supports deterministic communication and/or isochronous communication with high reliability and availability. Examples of such services are the ones in the area of Industrial Internet of Things, e.g. related to cyber-physical control applications as described in TS 22.104 [39].
To support strict synchronization accuracy requirements of TSC applications, the gNB may signal 5G system time reference information to the UE using unicast or broadcast RRC signalling with a granularity of 10 ns. Uncertainty parameter may be included in reference time information to indicate its accuracy. The UE may indicate to the gNB a preference to be provisioned with reference time information using UE Assistance Information procedure. The UE may calculate the reference time information based on the downlink timing after receving the reference time information from the gNB.
The gNB may also receive TSC Assistance Information (TSCAI), see TS 23.501 [3], from the Core Network, e.g. during QoS flow establishment, or from another gNB during handover. TSCAI contains additional information about the traffic flow such as burst arrival time and burst periodicity. TSCAI knowledge may be leveraged in the gNB’s scheduler to more efficiently schedule periodic, deterministic traffic flows either via Configured Grants, Semi-Persistent Scheduling or with dynamic grants.
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