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Abstract of the contribution: This contribution proposes a solution to inform UE and AF about network timing synchronization status.
1.
Text proposal
It is proposed to agree the following changes to 23.700-25:
>>>>BEGINNING OF CHANGES<<<<
6.x
Solution #x: Inform UE and AF about network timing synchronization status
6.x.1
Introduction
This solution enables UE and AF to learn about network timing synchronization status.
This solution makes the following assumptions:

-
NG-RAN is time synchronized with an external clock using transport network synchronization protocols or using a local GNSS receiver. 
-
NG-RAN can detect network timing synchronization degradation/improvement or timing synchronization failures locally, e.g., based on information provided by the transport network time synchronization protocols or based on information provided by the local GNSS receiver.
-
UPF is time synchronized with an external clock using transport network-based time synchronization protocols. 
-
UPF can detect network timing synchronization degradation/improvement or timing synchronization failures locally, e.g., based on information provided by the transport network time synchronization protocols.
This solution addresses the following scenarios:
-
5GS distributes time information to UEs using access stratum signaling
-
5GS is acting as GM and distributes time information to UEs using PTP or gPTP
6.x.2
Functional Description
The solution is based on the following principles:

-
Informing 5GC and AFs about network timing synchronization status

-
Informing 5GC about RAN and UPF time synchronization status

-
TSCTSF subscribes for receiving RAN time synchronization status on a per RAN node level from NWDAF.
-
NWDAF subscribes for RAN time synchronization status information from OAM. RAN time synchronization status information includes e.g clock class and UTC traceability information.
-
TSCTSF subscribes for receiving time synchronization status from UPF (i.e., the status of the synchronization of the UPF with the transport network timing) e.g., using UMIC.

-
Based on this, UPF reports transport network time synch status (e.g., clock class and traceability) to TSCTSF.

-
Determining UEs impacted by RAN or UPF time synchronization status degradation or improvement
-
TSCTSF subscribes to receive location information (RAN node granularity) from AMF for UEs that AF requested time synchronization for.

-
TSCTSF requests UEs for which an AF requested time synchronization to perform a Registration Update if the UE is in CM-IDLE and detects a change in the RAN time synchronization status information (see below) for the current cell or when re-selecting to a different cell. This ensures that the CN is made aware of the location of a UE in case the RAN time synchronization status changes while a UE that has been configured to receive time information is in CM-IDLE.
-
If TSCTSF receives time synchronization status information for NG-RAN nodes from NWDAF indicating time synchronization status degradation or improvement, then TSCTSF determines the UEs served by those NG-RAN nodes based on location information received from AMF.
-
If TSCTSF receives time synchronization status information from UPF indicating time synchronization status degradation or improvement, then the TSCTSF determines the UEs for which the UPF/NW-TT is configured to send (g)PTP messages.
-
Inform AFs about network timing synchronization status degradation or improvement
-
If TSCTSF has determined UEs impacted by RAN or UPF time synchronization status degradation or improvement then TSCTSF informs the AF about the network timing synchronization status for those UEs.
-
Informing UEs and devices attached to UE/DS-TT about network timing synchronization status

-
NG-RAN detects network timing synchronization degradation or failure based on implementation-specific means.
-
NG-RAN informs UEs about the time synchronization status by providing additional time synchronization status information (e.g., clock class and information about traceability to UTC) to UEs in SIB or using dedicated RRC.

-
If a UE receives the updated time synch status information, and a co-located DS-TT has been configured by the network to send time information using (g)PTP messages to devices attached to the DS-TT, then the DS-TT updates the (g)PTP information (e.g., updates clock class and UTC traceability in (g)PTP) based on the information received from NG-RAN.

-
If TSCTSF has determined UEs impacted by RAN or UPF time synchronization status degradation or improvement (see above) and NW-TT is configured to generate (g)PTP messages for any of the impacted UEs, then TSCTSF instructs the NW-TT to update the PTP clock class and traceability info for the (g)PTP messages for the impacted UEs based on the time synch status information.

6.x.3
Procedures
6.x.4
Impacts on services, entities and interfaces

-
NG-RAN:

-
Indicate RAN network timing synchronization status to UEs in RRC
-
UE:

-
Support receiving RAN network timing synchronization status information
-
Support performing a Registration request when RAN network timing synchronization status information changes while the UE is in CM-IDLE, if requested by TSCTSF.
-
NWDAF:

-
Support subscribing for RAN time synchronization status information from OAM and providing RAN time synchronization status information to TSCTSF.
-
TSCTSF:

-
Receive time synchronization status information from NWDAF and UPF

-
Subscribe for receiving location information from AMF.

-
Support for requesting UEs to perform a Registration request when RAN network timing synchronization status information changes while the UE is in CM-IDLE.

-
Inform AFs about time synchronization status
-
UPF:

-
Report transport network time synch status (e.g., clock class and UTC traceability) to TSCTSF

>>>>END OF CHANGES<<<<
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