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[bookmark: _Toc19105783][bookmark: _Toc27821199]***** BEGIN 1st CHANGE *****
4.15.6.11	Time Synchronization parameters
As described in TS 23.501 [2] clause 5.27.1.z, an AF may learn 5GS capabilities to support time synchronization based on parameters exposed by the NEF (Table 4.15.6.11-1) and AF may request to perform time synchronization distribution configuration by providing input parameters towards NEF.
Table 4.15.6.11-1: Description of Time Synchronization capabilities exposed NEF -> AF
	Time Synchronization Parameter
	Description

	Time synchronization distribution method
	Identifies the time synchronization distribution methods supported by 5GS.
Allowed values: IEEE Std 1588 [76] operation (i.e. as a Boundary Clock, peer-to-peer Transparent Clock, or end-to-end Transparent Clock) and transport protocol (Ethernet, UDP over IPv4, or UDP over IPv6), IEEE Std 802.1AS [75] operation, or Access Stratum-based 5G clock sync.

	(g)PTP grandmaster capable
	Indicates separately whether NW-TT supports acting as a gPTP or PTP PTP grandmaster.

	5G AS Clock quality
	Indicates the clock quality supported in case of Access Stratum-based 5G clock sync



Table 4.15.6.11-2: Description of Time Synchronization parameters input from AF -> NEF
	Time Synchronization Parameter
	Description

	Time synchronization distribution method
	Identifies the time synchronization distribution method requested by AF.
Allowed values: IEEE Std 1588 [76] operation (i.e. as a Boundary Clock, peer-to-peer Transparent Clock, or end-to-end Transparent Clock) and transport protocol (Ethernet, UDP over IPv4, or UDP over IPv6), IEEE Std 802.1AS [75] operation, or Access Stratum-based 5G clock sync.

	Grandmaster enabled
	Indicates whether AF requests 5GS to act as a grandmaster for PTP or gPTP (depending on the requested Time synchronization distribution method).
This is applicable for IEEE Std 1588 [76] or IEEE Std 802.1AS [75] operation.

	Gandmaster priority
	Indicates a priority used as defaultDS.priority1 when generating Announce message when 5GS acts as (g)PTP GM.

	Time Domain
	As defined in IEEE Std 1588 [76]

	Spatial Validity Condition
	Indicateds the UE(s) location as described in clause 5.6.7.1.

	Temporal Validity Condition
	Indicates start-time and stop-time attributes that describe the time period when the TimeSync service is active.



The AF may use Nnef_ParameterProvision_Get operation to learn 5GS capabilities as in Table 4.15.6.11.1 to support time synchronization service.
Editor's note:	5G AS Clock quality and Access Stratum-based 5G clock sync is FFS.
Editor's note:	How a clock accuracy parameter as well as other parameters for time synchronization can be supported is FFS.



***** BEGIN 2nd CHANGE *****
F.X	Activate/Deactivate/Modify UE's Time Synchronization Service procedure 



Figure F.X-1: Activate/Deactivate/Modify UE's Time Synchronization Service

0.	PDU session may be established between UE/DS-TT and UPF/NW-TT.
1.	An AF sends a Time Sync Service Request indicating the target UE, group of UEs, or DNN and S-NSSAI, and the clock domain to the PCF via NEF to activate/deactivate/modify UE's time synchronization service. The activation or modification request may contain a temporal validity condition.
2.	The NEF ensures the necessary authorization control and sends PMIC/BMIC signalling to configure the (g)PTP functionality in DS-TT and NW-TT, respectively. The NEF subscribes for the BMCA reports from the NW-TT using BMIC. PCF derives QoS policies and forwards the PMIC/BMIC information to SMF. 
	If the AF provides a temporal validity condition to the NEF when the AF activates the TimeSync service, the temporal validity condition contains the start-time and stop-time attributes that describe the time period when the TimeSync service is active. If the AF request for TimeSync service activation is for existing PDU session, and the start-time and/or the stop-time is in the future, the NEF includes the temporal validity condition in the Npcf_PolicyAuthorization_Create service operation it sends to the PCF. The PCF provides the SMF with PCC rules including the temporal validity condition for the PDU Session as step 3. If the start-time is in the past, the NEF treats the AF request as if the TimeSync service was activated immediately.
	If the request is target for multiple UEs or for future PDU session(s), the NEF determines the time synchronization service policy based on the Time Sync Service Request and stores the time synchronization service policy including the temporal validity condition as part of the time synchronization service information to UDR. The PCF(s) receive(s) a Nudr_DM_Notify notification of data change from the UDR. The time synchronization service policy may include time synchronization method and allowed synchronization requirements (e.g. time synchronization protocol), validity conditions, and the NEF address (a subscription for the PCF to send notifications to this NEF address). The PCF subscribes the synchronization service policy stored as DataSet "Application Data" and Data Subset "Service specific information" with the specific S-NSSAI and DNN in the UDR. The PCF(s) provide(s) the SMF(s) with PCC rules including the temporal validity condition for the PDU Session of impacted UE(s) as step 3. The SMF maintains the start-time and stop-time for the TimeSync service for the PDU Session. When the SMF notices that the start-time or stop-time is reached, the SMF applys the PCC rule activating or deactivating TimeSync service to the PDU Session, and notifies the PCF for the rule that is applied. The PCF also notifies the NEF via Npcf_PolicyAuthorization_Notify service operation for the event. Upon reception of the start-time or stop-time event, the NEF determines which DS-TT and NW-TT associate to the time domain require to be configured and sends PMIC/BMIC signalling to configure the (g)PTP functionality in DS-TT and NW-TT accordingly. When the stop-time of the Temporal Validity Condition is reached, the UDR deletes the stored AF request. The PCF(s) receive(s) Nudr_DM_Notify notification of data change from the UDR.
3.	The PCF notifies the SMF via Npcf_SMPolicyControl_UpdateNotify message.
4.	The SMF triggers the SM Policy Association establishment/modification procedure to create a QoS flow (or release the QoS flow) for transmitting the clock domain's (g)PTP message. The QoS flow signalling informs RAN of Activation/Deactivation with a Clock Accuracy.
5a.	The SMF forwards BMIC to the UPF/NW-TT through the N4 session level modification message, if needed.
5b.	The SMFforwards PMIC to the UE/DS-TT.
6a.	Upon reception of the notification in step 5, UPF/NW-TT performs consequent behaviours to support time synchronization of corresponding GM, for example if the time source for the Time Sync service requested to be activated is in the UPF/NW-TT, then the UPF will start to create and distribute the (g)PTP messages of the 5G GM to the UE.
6b.	Upon reception of the notification in step 5, UE/DS-TT starts or stops to handle the (g)PTP messages as indicated in the notification.
7.	If PCF receive Time Sync service request from NEF, the PCF responses the NEF and the NEF responses the AF with the Time Sync service request result.

***** END OF CHANGES *****
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