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1. Introduction

2. Reason for Change
The subscription to notification of the capability of time synchronization can be updated, but it is missing in clause 5.2.1.2.1 and 5.2.1.2.2.

When the target of the subscription is a group of UEs, the TSCTSF interacts with UDM to retrieve the list of SUPIs that belong to the group.

The procedure for the creation of the AF session is incomplete, missing how it occurs when the Npcf_PolicyAuthorization_Notify request is received and there is no subscription yet.

3. Conclusions

4. Proposal
It is proposed to agree the following changes to 3GPP TS 29.565 v1.3.0.

[bookmark: _Toc510696578][bookmark: _Toc35971370][bookmark: _Toc68594611]*** First Change ***
[bookmark: _Toc89295555][bookmark: _Toc94261277][bookmark: _Toc100742210][bookmark: _Toc493845656][bookmark: _Toc494194734][bookmark: _Toc528159043][bookmark: _Toc529259055]5.2.1.2.1	TSCTSF
The TSCTSF supports to:
-	receive the request to create/update the subscription to the notification of the capability of time synchronization service from the NEF or AF and interact with the related PCF;
-	receive the request to delete the subscription to the notification of the capability of time synchronization service from the NEF or AF and remove the information from the related PCF;
-	receive the notification of the availability of the user plane node information from the PCF and subscribe the notification of user plane node related events at the PCF;
-	determine the capability of time synchronization service based on the capability information received from the DS-TT(s) and NW-TT and notify the NEF or AF of the capability;
-	receive the request to create or modify the time synchronization configuration from the NEF or AF, configure and initialize the PTP instance(s) by constructing a PMIC to each DS-TT/UE to activate the time synchronization service in DS-TT and PMIC(s) and UMIC to NW-TT to activate the time synchronization service in NW-TT and provision them to the PCF;
-	Notify the NEF or AF of the current state of the time synchronization service configuration;
-	receive the request of time synchronization deactivation from the NEF or AF and disable the corresponding PTP instance(s) in the DS-TT(s) and NW-TT.
[bookmark: _Toc510696653][bookmark: _Hlk515639407]*** Second Change ***
[bookmark: _Toc70598402][bookmark: _Toc89295556][bookmark: _Toc94261278][bookmark: _Toc100742211]5.2.1.2.2	NF Service Consumers
The NF service consumer supports to:
-	send the request to create/update and delete the subscription to the notification of the capability of time synchronization service to TSCTSF;
-	receive the notification of the capability of time synchronization service;
-	send the request to create, modify and delete the time synchronization configuration to the TSCTSF;

*** Third Change ***
[bookmark: _Toc510696593][bookmark: _Toc35971385][bookmark: _Toc67903509][bookmark: _Toc89295561][bookmark: _Toc94261283][bookmark: _Toc100742216]5.2.2.2.2	Creating a new subscription
Figure 5.2.2.2.2-1 illustrates the creation of a subscription.


Figure 5.2.2.2.2-1: Creation of a subscription
To subscribe the notification of the capability of time synchronization service, the NF service consumer shall send an HTTP POST message to the TSCTSF to the URI "{apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions". The HTTP POST message shall include the TimeSyncExposureSubsc data structure as request body. The TimeSyncExposureSubsc data structure shall include:
-	the indication of the UEs to which the time synchronization capabilities is requested via: 
-	identification of a list of individual UEs within a "supis" attribute;
-	indication of any UE within the "anyUeInd" attribute; or
-	identification of a group of UE(s) within the "interGroupId" attribute.
-	subscription to event(s) notification as "evSubsc" attribute;
-	notification URI within the "subsNotifUri" attribute;
-	notification correlation Id within the "subsNotifId" attribute;
and may include:
-	DNN with the "dnn" attribute;
-	S-NSSAI with the "snssai";
-	the conditions to match for notifying the event within the "eventFilters" attribute;
-	notification methods within the "notifMethods" attribute
-	maximum number of reports within the "maxReportNbr" attribute;
-	expiry time withinthe "expiry" attribute; and
-	report period within the "repPeriod" attribute.
Upon receipt of the HTTP request from the NF service consumer, if the request is authorized, the TSCTSF shall:
-	create a new subscription;
-	assign a subscription correlation ID;
-	select an expiry time that is equal to or less than the expiry time potentially received in the request;
-	store the subscription;
-	if the indication of the UEs to which time synchronization capabilities is requested includes the identification of a group of UE(s) within the "interGroupId" attribute, interact with the UDM to retrieve the SUPI list that belong to the group using the Nudm_SDM service as defined in 3GPP TS 29.503 [24];
-	use the parameters received from the NF service consumer (i.e. DNN, S-NSSAI and, if available, the list of UEs or the UEs that belong to the group of UEs) to determine the matching AF-session(s) and/or early AF-session(s).and fFor any such early AF-session interact, the TSCTSF shall interact with the PCF by triggering Npcf_PolicyAuthorization_Create and for any such AF-session, the TSCTSF shall interact with the PCF by triggering Npcf_PolicyAuthorization_/Update request message as defined in 3GPP TS 29.514 [20].
NOTE x1:	If the PCF determines an existing PDU Session is potentially impacted by time synchronization service (based on local configuration or SM Policy Association), the PCF invokes Npcf_PolicyAuthorization_Notify service operation to the TSCTSF as defined in clause 4.2.5.16 of 3GPP TS 29.514 [20] to send the received user plane node information. At that time, the TSCTSF retrieves from the BSF the PCF binding information (including the UE Identities for the notified PDU session), as specified in 3GPP TS 29.521 [23], and determines whether to create the AF-session by sending to the PCF the Npcf_PolicyAuthorization_Create service operation, or to create an early AF-session and delay the Npcf_PolicyAuthorization_Create service operation (the creation of the AF-session) till the subscription to notification of the capability of time synchronization service is received for the concerned UE.
-	send an HTTP "201 Created" response with TimeSyncExposureSubsc data structure as response body and a Location header field containing the URI of the created individual subscription resource, i.e. "{apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions/{subcriptionId}".
The TSCTSF shall handle the AF session(s) associated with the "Individual Time Synchronization Exposure Subcription" resource. 
-	To associate a new AF session to the "Individual Time Synchronization Exposure Subcription" resource, when the TSCTSF receives the Npcf_PolicyAuthorization_Notify service operation for establishment of a new PDU session, the TSCTSF shall retrieve from the BSF, as specified in 3GPP TS 29.521 [23], the PCF binding information to complete the necessary AF-Session information, and shall use the parameters received from the NF service consumer above to determine whether the AF session is matched. If it is, the TSCTSF triggers the Npcf_PolicyAuthorization_Create request message to the PCF and associate the new AF session to the "Individual Time Synchronization Exposure Subcription" resource. The TSCTSF shall update the time synchrozation service capability for this new DS-TT as defined in cluase 5.2.2.4.2.
-	To remove an AF session from the associated ones to the "Individual Time Synchronization Exposure Subscription" resource, when the TSCTSF receives the Npcf_PolicyAuthorization_Notify service operation indicating the termination of an existing PDU session, the TSCTSF triggers the Npcf_PolicyAuthorization_Delete request message to the PCF and determines if the corresponding AF session is associated with the "Individual Time Synchronization Exposure Subcription" resource. If it is so, the TSCTSF shall remove the AF session and shall remove the related entry from the list of AF session(s) associated with the "Individual Time Synchronization Exposure Subcription" resource. The TSCTSF shall update the time synchrozation service capability for this removed DS-TT as defined in cluase 5.2.2.4.2.
NOTE x2:	When the TSCTSF receives the Npcf_PolicyAuthorization_Notify service operation indicating the termination of an existing PDU session associated to an early AF-session, the TSCTSF triggers the Npcf_PolicyAuthorization_Delete request message to the PCF.
If the TSCTSF cannot successfully fulfil the received HTTP POST request due to the internal TSCTSF error or due to the error in the HTTP POST request, the TSCTSF shall send the HTTP error response as specified in clause 6.1.7.

*** Fourth Change ***
[bookmark: _Toc100742217]5.2.2.2.3	Modifying an existing subscription
Figure 5.2.2.2.3-1 illustrates the modification of a subscription.


Figure 5.2.2.2.3-1: Modification of a subscription
To modify the subscription to the notification of the capability of time synchronization service, the NF service consumer shall send an HTTP PUT message to the TSCTSF to the URI "{apiRoot}/ntsctsf-time-sync/<apiVersion>/subscriptions/{subscriptionId}" representing an existing "Individual Time Synchronization Exposure Subscription" resource, as shown in figure 5.2.2.2.3-1, step 1. The HTTP PUT message shall include the TimeSyncExposureSubsc data structure as request body. The TimeSyncExposureSubsc data structure shall include the parameters as defined in clause 5.2.2.2.2.
Upon receipt of the HTTP request from the NF service consumer, if the request is authorized, the TSCTSF shall:
-	update the existing "Individual Time Synchronization Exposure Subscription" resource;
-	identify the affected AF session(s) based on the parameters received from the NF service consumer and interact with the PCF by triggering Npcf_PolicyAuthorization_Create/Update request message as defined in 3GPP TS 29.514 [20] for the new added UE(s), by triggering Npcf_PolicyAuthorization_Delete request message as defined in 3GPP TS 29.514 [20] for the removed UE(s) or by triggering Npcf_PolicyAuthorization_Update request message as defined in 3GPP TS 29.514 [20] for the existing UE(s) if necessary.
NOTE:	If the PCF determines an existing PDU Session is potentially impacted by time synchronization service (based on local configuration or SM Policy Association), the PCF invokes Npcf_PolicyAuthorization_Notify service operation to the TSCTSF as defined in clause 4.2.5.16 of 3GPP TS 29.514 [20] to send the received user plane node information. At that time, the TSCTSF retrieves from the BSF the PCF binding information (including the UE Identities for the notified PDU session), as specified in 3GPP TS 29.521 [23], and determines whether to create the AF-session by sending to the PCF the Npcf_PolicyAuthorization_Create service operation, or to create an early AF-session and delay the Npcf_PolicyAuthorization_Create service operation (the creation of the AF-session) till the subscription to notification of the capability of time synchronization service is received for the concerned UE.
-	send a HTTP response including "200 OK" status code with TimeSyncExposureSubsc data structure or "204 No Content" status code, as shown in figure 5.2.2.2.3-1, step 2.
If the HTTP PUT request from the NF service consumer is not accepted, the TSCTSF shall indicate in the response to HTTP PUT request the cause for the rejection as specified in clause 6.1.7.
If the TSCTSF determines the received HTTP PUT request needs to be redirected, the TSCTSF shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

*** Fifth Change ***
[bookmark: _Toc89295568][bookmark: _Toc94261289][bookmark: _Toc100742223]5.2.2.4.2	Notification about the capability of time synchronization service
Figure 5.2.2.4.2-1 illustrates the notification about the capability of time synchronization service. 


Figure 5.2.2.4.2-1: Notification about the capability of time synchronization service
The TSCTSF maintains the association between the AF session(s) and the Individual Time Synchronization Exposure Subscription resource as defined in clause 5.2.2.2.2 and detects the capability of time synchronization service (for a list of UEs, a group of UEs or any UE in a DNN and S-NSSAI), by composing the time synchronization capabilities for the DS-TT/UE(s) connected to the NW-TT based on the capability information received from the DS-TT(s) and NW-TT via the PCF. If the NF service consumer includes an Event Filter with one or more of the requested PTP instance type, requested transport protocol for PTP, or requested PTP Profile, the TSCTSF considers only the DS-TT(s) and NW-TT(s) with these capabilities as part of the time synchronization capability set that is reported to the NF service consumer. If necessary, when the list of AF session(s) associated to the Individual Time Synchronization Exposure Subscription resource changes, e.g. upon PDU Session establishment or termination, the TSCTSF may notify the update of the capability of time synchronization service for the DS-TT/UE(s) connected to the NW-TT(s). In order to send the capability of time synchronization service to the NF service consumer, the TSCTSF shall send an HTTP POST request with "{subsNotifUri}", as previously provided by the NF service consumer within the corresponding subscription, as request URI and TimeSyncExposureSubsNotif data structure as request body that shall include:
-	Notification correlation ID provided by the NF service consumer during the subscription within "subsNotifId" attribute; and
-	information about the observed event(s) within the "eventNotifs" attribute that shall contain for each observed event an "SubsEventNotification" data structure that shall include:
1.	the detected event within the  "event" attribute;
2.	when the event is "AVAILABILITY_FOR_TIME_SYNC_SERVICE", the capabilities of time synchronization service for one or more user plane nodes with the "timeSyncCapas" attribute. Within each instance of TimeSyncCapability data structure, the TSCTSF shall include the identifier of the applicable NW-TT within the "upNodeId" attribute, the "gmCapables" attribute set to trueindicating if the user plane node supports acting as a gPTP and/or PTP grandmaster, the supported 5G clock quality within the "asTimeRes" attribute, if applicable, and the PTP capabilities for each UE within the "ptpCapForUes" attribute.
Upon the reception of an HTTP POST, the NF service consumer shall send an HTTP "204 No Content" response for a successful processing.
If the HTTP POST request from the TSCTSF is not accepted, the NF service consumer shall indicate in the response to HTTP POST request the cause for the rejection as specified in clause 6.1.7.
If the NF service consumer determines the received HTTP POST request needs to be redirected, the NF service consumer shall send an HTTP redirect response as specified in clause 6.10.9 of 3GPP TS 29.500 [4].

*** End of Changes ***
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