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---Start of the 1st Change---
[bookmark: _Toc68015777]5.27.1.8	Exposure of Time Synchronization
5G System supports time synchronization service that can be activated and deactivated by AF. Exposure of time synchronization comprises the following capabilities:
[bookmark: _Hlk70942795]-	The AF may learn 5GS capabilities to support time synchronization.
-	The AF may request time synchronization service with specific requirements and supply information that can be used to configure time synchronization distribution for targeted UE(s). The AF controls activation and deactivation of the time synchronization service for the target UE(s).
The NEF exposes the 5GS capabilities to support time synchronization service to the AF. The exposed information may include the supported time synchronization distribution methods (i.e. supported IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation modes or Access Stratum-based 5G clock sync), (g)PTP grandmaster capable, 5G Clock quality. To expose 5GS capabilities the NEF may be preconfigured with the expected time synchronization performance within 5GS or may require signaling with other NFs to gather information.
The AF requests sent to the NEF may target a UE or multiple UEs. The request may include the following information:
-	Target UE(s) Identification. This may correspond to:
-	Individual UEs identified using GPSI, or an IP address/Prefix or a MAC address. Any UE accessing the combination of DNN, S-NSSAI and DNAI(s).
-	Requested time synchronization distribution method:
-	IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation (i.e. as a Boundary Clock, peer-to-peer Transparent Clock, or end-to-end Transparent Clock or as a PTP relay instance).
-	Access Stratum-based 5G clock sync. In this case, the time source is provided by the 5GS. 5G-AN provides a 5GS reference time to the UE via 3GPP radio access; UE/DS-TT may provide 5G reference timing information to end stations using implementation specific means. This method is applicable for both IP and ETH PDU Sessions.
Editor's note:	It is assumed that the NG-RAN already provides 5G timing reference time over Uu towards the UE. Additional impact to activate this "Access Stratum-based 5G clock sync" when it is requested by the AF is FFS.
-	For IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation, information to be used by NEF to configure IEEE Std 1588 or IEEE Std 802.1AS functionality in DS-TT or NW-TT, if applicable. 
-	Spatial Validity Condition on the UE(s) location as described in clause 5.6.7.1.
Editor's note:	The clock accuracy attribute for time synchronization configuration, NEF exposure of 5G time domain accuracy, AF input regarding requested accuracy and use of time sync accuracy within 5G System is FFS.
The NEF uses the Time Synchronization parameters received from AF to determine the service configuration. The NEF stores in the UDR the targeted UE(s) information (e.g. combination DNN/S-NSSAI, list of SUPI(s)) and the NEF notification address. If an AF request is received for UE/DS-TT for which PDU Session does not exists, then the NEF may store the information in the UDR until the target UE establishes the PDU Session. When IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation have been selected, the NEF determines the necessary (g)PTP parameters to activate and control the service in DS-TT(s) and NW-TTs. For this purpose, the NEF uses the PMIC or BMIC UMIC to manage the IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation in the DS-TT or NW-TT, respectively (see clause 5.27.1.4).

Editor's note:	FFS the time synchronization information provided by the AF that may be stored in the UDR and how the NEF may update or revoke information at the UDR for existing or future PDU Sessions.
For handling (g)PTP traffic, the PCF, according to PCC rule authorization, chooses a 5QI and dynamically set the PDB and/or MDBV according to requirements for (g)PTP protocol. The PCF provides the SMF with a PCC rule generated based on the AF request. The SMF may take the information in the PCC rule to may decide whether to modify or establish a PDU Session to create or modify or release a QoS flow for transmitting the (g)PTP messages. The PCF acknowledges the time synchronization service request to the NEF and the NEF replies to the AF with the result.
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