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Abstract: 5G systems rely on reference precision timing signals for network synchronization in order to operate. Today, 5G networks rely on GNSS for accurate reference time and frequency. This dependency has resulted in vulnerabilities for these systems in the event of GNSS jamming/interference, data or measurement spoofing of GNSS signals, environmental conditions and/or anomalies. 
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x.1
Use case on resilient 5G system time synchronization 
x.1.1
Description

Many 5G systems rely on reference precision timing signals for network synchronization in order to operate.  Today, 5G networks generally rely on GNSS for accurate reference time and frequency. This dependency has resulted in vulnerabilities for these systems in the event of GNSS jamming/interference, data or measurement spoofing of GNSS signals, environmental conditions and/or anomalies. 
This use case describes how 5G systems may maintain time synchronization in the event of a loss or degradation of GNSS reference timing. 
x.1.2
Pre-conditions

The 5G system receives GNSS precision timing signals for network synchronization. 
x.1.3
Service Flows

1.
The 5G system maintains time synchronization from a single GNSS timing source.
2.
A GNSS service degradation or outage takes place.

3.
The 5G system detects primary GNSS reference timing signals are no longer viable.
4.
The 5G system receives accurate timing signals from an independent timing source, e.g. Terrestrial Beacon System [XX, YY], which can offer a timing alternative to GNSS. 
x.1.4
Post-conditions

The 5G system maintains accurate time synchronization during GNSS reference time service degradation.
x.1.5
Existing features partly or fully covering the use case functionality
Since Release 15, RAT-independent positioning technologies that leverage precision timing signals have been enabled in 5G systems, e.g. TBS/MBS [TS 38.305]. Similar to GNSS, these technologies support positioning, navigation and timing (PNT) applications, while also being able to operate independently from GNSS. The timing features of these technologies may be leveraged to maintain reliable 5G time synchronization in the event of a degradation or loss of GNSS timing signals.

x.1.6
Potential New Requirements needed to support the use case
The 5G system shall be able to receive accurate timing signals from one or more independent timing source(s), which can offer a timing alternative to GNSS, e.g. TBS/MBS [XX, YY], Sync over Fiber [YY].
The 5G system shall be able to detect when GNSS reference timing signals are no longer viable for network time synchronization.

The 5G system shall be able to maintain accurate time synchronization as appropriate for the supported applications in the event of degradation or loss of GNSS timing signals. 
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