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Additional discussion(if needed):
Proposed changes:
*** 1st Change ***
[bookmark: _Toc104198994][bookmark: _Toc104489430][bookmark: _Toc138762255][bookmark: _Toc104198999][bookmark: _Toc104489435][bookmark: _Toc138762260]5.4.1.1	Overview
This service provides:
-	Authorization of NF Service Consumer requests for the activation, update, and deactivation of the 5G access stratum time distribution.
NOTE:	The AF can use either the procedure specified in bullet 1) and 2) of clause 5.2.1.1 for configuring the (g)PTP instance in 5GS or the procedure specified in Ntsctsf_ASTI service for controlling the 5G access stratum time distribution for a particular UE. The procedures are not intended to be used in conjunction.
-	Detection and reporting of time synchronization service status based on gNB NG-RAN and/or UPF/NW-TT timing synchronization status information and reporting status updates.
-	Detection and reporting of changes of the state of 5G access time distribution configuration based e.g. on evaluation of the time synchronization coverage area conditions. 

*** Next Change ***
[bookmark: _Toc104198996][bookmark: _Toc104489432][bookmark: _Toc138762257]5.4.1.2.1	TSCTSF
The TSCTSF supports to:
-	receive the request to activate or update the 5G access stratum time distribution configuration from the NEF or AF and provide it for the target UE(s) to the PCF;
-	receive the request to delete the 5G access stratum time distribution configuration from the NEF or AF and provide it for the target UE(s) to the PCF;
-	receive the request to query the status of the access stratum time distribution from the NEF or AF and respond to the NEF or AF with the status of the access stratum time distribution;
-	make a translation from External/Internal Group Identifier to a list of SUPI by querying UDM;
-	retrieve the Time Synchronization Subscription data from UDM for the control of 5G access stratum-based time distribution and make decision based on received the Time Synchronization Subscription data;
-	determine whether the UE is inside/outside the requested time synchronization coverage area and enforce the 5G access stratum time distribution service accordingly;
-	indicate whether the service is supported or not as per the requested acceptance criteria (e.g., based on the known timing synchronization status attribute thresholds pre-configured at gNB); and
-	based on gNBNG-RAN and/or UPF/NW-TT timing synchronization status (degradation/failure/improvement) information and reporting, provide a notification when there is a service status update if the NEF or AF subscribe to service status updates.

*** Next Change ***
5.4.2.1	Introduction
Service operations defined for the Ntsctsf_ASTI service are shown in table 5.4.2.1-1.
Table 5.4.2.1-1: Ntsctsf_ASTI Service Operations
	Service Operation Name
	Description
	Initiated by

	Ntsctsf_ASTI_Create
	Allows the NF service consumer to create a 5G access stratum time distribution configuration.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_ASTI_Update
	Allows the NF service consumer to update a 5G access stratum time distribution configuration.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_ASTI_Delete
	Allows the NF service consumer to delete a 5G access stratum time distribution configuration.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_ASTI_Get
	Allows the NF service consumer to query the status of the 5G access stratum time distribution configuration.
	NF service consumer (e.g. AF, NEF)

	Ntsctsf_ASTI_UpdateNotify
	Allows the TSCTSF to notify about the status of the 5G access stratum time distribution and/or changes on the state of 5G access stratum time distribution configuration.
	TSCTSF



NOTE:	The NEF and the AF use the Ntsctsf_ASTI service in the same way.
Editor’s note: It is FFS wether Ntsctsf_ASTI_Subscribe, Ntsctsf_ASTI_Unsubscribe service operations are required.

*** Next Change ***
[bookmark: _Toc104199001][bookmark: _Toc104489437][bookmark: _Toc138762262]5.4.2.2.1	General
This service operation is used by an NF service consumer to create a 5G access stratum time distribution configuration.
The following procedures using the Ntsctsf_ASTI_Create service operation are supported:
-	creating a new configuration.

*** Next Change ***
[bookmark: _Toc104199002][bookmark: _Toc104489438][bookmark: _Toc138762263]5.4.2.2.2	Creating a new configuration
Figure 5.4.2.2.2-1 illustrates the creation of a configuration.


Figure 5.4.2.2.2-1: Creation of a configuration
To create a configuration, the NF service consumer shall send an HTTP POST message to the TSCTSF to the URI "{apiRoot}/ntsctsf-asti/<apiVersion>/configurations". The HTTP POST message shall include the AccessTimeDistributionData data structure as request body, as shown in figure 5.4.2.2.2-1, step 1. The AccessTimeDistributionData data structure shall include:
-	one of the indication of the UEs to which the 5G access stratum time distribution configuration is requested via: 
-	identification of a list of individual UEs within the "supis" attribute; or
-	identification of a group of UE(s) within the "interGrpId" attribute;
-	identification of a list of individual UEs within the "gpsis" attribute;
-	identification of a group of UE(s) within the "exterGrpId" attribute; and
-	5G access stratum time distribution parameters within the "asTimeDisParam" attribute.
Within the "asTimeDisParam" attribute inside the AccessTimeDistributionData data structure, the NF service consumer:
-	shall include the "asTimeDisEnabled" attribute set to true if the access stratum time distribution via Uu reference point should be activated (otherwise, if the access stratum time distribution via Uu reference point should be inactive, the "asTimeDisEnabled" attribute may either be omitted or included and set to "false");
-	may include the time synchronization error budget within the "timeSyncErrBdgt" attribute;
-	may include the temporal validity condition within the "tempValidity" attribute.
When the "CoverageAreaSupport" feature is supported, the AccessTimeDistributionData data structure may include the time synchorinization coverage area encoded as "covReq" attribute, that contains a list of Tracking Area codes per serving network where the provided access stratum time distribution data applies.
When the "ASTIConfigReport" feature is supported, to receive notifications about changes in the 5G access stratum time distribution configuration, the NF service consumer shall also provide the notification URI within the "astiNotifUri" attribute and the notification correlation Id within the "astiNotifId" attribute;. and/or, when the "NetTimeSyncStatus" feature is supported, to request the notification of the access stratum time distribution status information, the NF service consumer shall also provide the clock quality detail level in the "clkQltDetLvl" attribute and optionally the clock quality accpetance criteria in the "clkQltAcptCri" attribute if applicable.
Upon receipt of the HTTP request from the NF service consumer, if the request is authorized, the TSCTSF shall:
-	if the 5G access stratum time distribution configuration applies to an internal group of UEs indicated in the "interGrpId" attribute or to an external group of UEs indicated in the "exterGrpId" attribute, interact with the UDM to retrieve the list of individual UEs that belong to the group using the Nudm_SDM service as defined in 3GPP TS 29.503 [24];
-	if the 5G access stratum time distribution configuration applies to a list of individual UEs within the "gpsis" attribute, interact with the UDM to retrieve the SUPI(s) that corresponds to each of the GPSI(s) using the Nudm_SDM service as defined in 3GPP TS 29.503 [24];
-	The TSCTSF retrieves the UE's Time Synchronization Subscription data from the UDM for each individual UE. If the UE's Time Synchronization Subscription data contains the authorized Uu time synchronization error budget, and the requested time synchronization error budget within the "timeSyncErrBdgt" attribute is within the subscribed time synchronization error budget, the TSCTSF determines that the UE is authorized for the requested time synchronization service.
-	if the "CoverageAreaSupport" feature is supported and a time synchronization coverage area is provided within the "covReq" attribute, perform the following operations:
a.	the TSCTSF shall discover the list of AMF(s) serving the list of TA(s) that comprise the time synchronization coverage area using the Nnrf_NFDiscovery service operation as described in 3GPP TS 29.510 [10], if they were not previously retrieved, and:
b.	subscribe with the discovered AMF(s):
1.	for each UE, e.g. when the 5G access stratum time distribution configuration applies to a list of individual UEs, and the UE time synchronization coverage area within the "covReq" attribute is within the subscribed time synchronization coverage area; or
2.	for the group of UEs, when the 5G access stratum time distribution configuration applies to a group of UEs.
	To receive notifications about presence of the UE in an Area of Interest events using the Namf_EventExposure service as described in 3GPP TS 29.518 [27], where the Area of Interest is the provided time synchronization coverage area.
c.	Based on the outcome provided by the AMF about the UE’s presence in the Area of Interest and the authorized time synchronization coverage area, the TSCTSF shall determine if the 5G access stratum time distribution configuration is enabled for the UE:
i.	If the UE presence is within any of the TAs from the authorized time synchronization coverage area, the TSCTSF determines that the time synchronization coverage area condition is fulfilled, and the provided 5G access stratum time distribution configuration is enabled for the UE.
ii.	If the UE presence is not within any of the TAs from the time synchronization coverage area, the TSCTSF determines that the time synchronization coveragae area condition is not fulfilled, and the provided 5G access stratum time distribution configuration is not enabled for the UE.
-	The TSCTSF retrieves the UE's Time Synchronization Subscription data from the UDM for each individual UE. If the UE's Time Synchronization Subscription data contains the periods of authorized start and stop times, and the requested temporal validity condition within the "tempValidity" attribute is within any of the subscribed periods of authorized start and stop times, the TSCTSF determines that the UE is authorized for the requested time synchronization service.
-	for each authorized UE, subscribe to event notifications of newly registered PCF for the UE by invoking Nbsf_Management_Subscribe Service Operation as defined in 3GPP TS 29.521 [23], if not yet subscribed;
-	for each authorized UE, if the access stratum time distribution via Uu reference point is being activated (i.e. the "asTimeDisEnabled" attribute within the "asTimeDisParam" attribute was received and set to true), calculate the Uu time synchronization error budget as specified in clauses 5.27.1.9 and 5.27.1.11 of 3GPP TS 23.501 [2];
-	for each authorized UE, interact with the PCF for a UE to provide the configuration information for each target UE using the Npcf_AMPolicyAuthorization_Create service operation as defined in 3GPP TS 29.534 [14];
-	create a new resource, which represents a new "Individual ASTI Configuration" resource, addressed by a URI as defined in clause 6.1.3.7 and containing a TSCTSF created resource identifier; and
-	send an HTTP "201 Created" response with AccessTimeDistributionData data structure as response body and a Location header field containing the URI of the created Individual ASTI Configuration resource, i.e. "{apiRoot}/ntsctsf-asti/<apiVersion>/configurations/{configId}", as shown in figure 5.4.2.2.2-1, step 2.
If for all the affected UEs the provided parameters are not allowed by subscription, the TSCTSF shall indicate in an HTTP "403 Forbidden" response message the "cause" attribute set to "UE_SERVICE_NOT_AUTHORIZED".
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 6.3.7.

*** Next Change ***
[bookmark: _Toc104199005][bookmark: _Toc104489441][bookmark: _Toc138762266]5.4.2.3.2	Updating an existing configuration
Figure 5.4.2.3.2-1 illustrates the updating of an existing configuration.


Figure 5.4.2.3.2-1: Update of a configuration
To update a configuration, the NF service consumer shall send an HTTP PUT request to the resource "{apiRoot}/ntsctsf-asti/<apiVersion>/configurations/{configId}" representing an existing "Individual ASTI Configuration" resource, as shown in figure 5.4.2.3.2-1, step 1, to modify the configuration.
The AccessTimeDistributionData data structure provided in the request body shall include an updated representation of the "Individual ASTI Configuration" resource with the updated 5G access stratum time distribution configuration information as defined in clause 5.4.2.2.2.
When the "CoverageAreaSupport" feature is supported, the AccessTimeDistributionData data structure may include the time synchronization coverage area encoded as "covReq" attribute, that may contain an updated list of Tracking Area codes per serving network where the provided access stratum time distribution data applies.
When the "ASTIConfigReport" feature is supported, to receive notifications about changes in the 5G access stratum time distribution configuration, the NF service consumer shall also provide the notification URI within the "astiNotifUri" attribute and the notification correlation Id within the "astiNotifId" attribute;. and/or, when the "NetTimeSyncStatus" feature is supported, to update the existing event subscription information, the NF service consumer may also provide the clock quality detail level in the "clkQltDetLvl" attribute and optionally the clock quality accpetance criteria in the "clkQltAcptCri" attribute if applicable.
Upon receipt of the corresponding HTTP PUT message, if the request is authorized, theTSCTSF shall:
-	If the "CoverageAreaSupport" feature is supported and an updated time synchronization coverage area is provided within the "covReq" attribute:
i.	discover the list of AMF(s) serving the list of TA(s) that comprise the time synchronization coverage area using the Nnrf_NFDiscovery service operation as described in 3GPP TS 29.510 [10], if they were not previously retrieved, and:
ii.	update the subscription with the discovered AMF(s), if applicable:
a.	for each affected UE, e.g. when the 5G access stratum time distribution configuration applies to a list of individual UEs and the UE time synchronization coverage area within the "covReq" attribute is within the subscribed time synchronization coverage area; or
b.	for the group of UEs, when the 5G access stratum time distribution configuration applies to a group of UEs.
	to receive notifications about presence of the UE in an Area of Interest events using the Namf_EventExposure service as described in 3GPP TS 29.518 [27], where the Area of Interest is the provided time synchronization coverage area.
iii.	Based on the outcome provided by the AMF or the local available information about the UE’s presence in the Area of Interest and the authorized time synchronization coverage area, the TSCTSF shall determine if the 5G access stratum time distribution configuration is enabled for the UE:
i.	If the UE presence is within any of the TAs from the authorized time synchronization coverage area, the TSCTSF determines that the time synchronization coverage area condition is fulfilled, and the provided 5G access stratum time distribution configuration is enabled for the UE.
ii.	If the UE presence is not within any of the TAs from the authorized time synchronization coverage area, the TSCTSF determines that the time synchronization coverage area condition is not fulfilled, and the provided 5G access stratum time distribution configuration is not enabled for the UE.
-	if the "CoverageAreaSupport" feature is supported and a time synchronization coverage area previously provided is removed:
1.	terminate the related subscriptions to notifications about presence of the UE in an Area of Interest events using the Namf_EventExposure service as described in 3GPP TS 29.518 [27].
2.	for each UE that did not fulfil the removed time synchronization coverage area, authorize the UE for the 5GS access stratum time distribution configuration.
-	if the time synchronization error budget within the "timeSyncErrBdgt" attribute and/or the temporal validity condition within the "tempValidity" attribute from the NF service consumer is provided, updated, or removed, the TSCTSF based on the Time Synchronization Subscription data retrieved from the UDM determines whether the UE is authorized for the request again as described in clause 5.4.2.2.2.
-	for each authorized UE, if the access stratum time distribution via Uu reference point is being activated (i.e. the "asTimeDisEnabled" attribute within the "asTimeDisParam" attribute was received and set to true) or a time synchronization error budget for an active access stratum time distribution is provided or updated by the AF, calculate the Uu time synchronization error budget as specified in clause 5.27.1.9 of 3GPP TS 23.501 [2];
-	for each authorized UE, interact with the PCF for a UE to provide the updated configuration information using the Npcf_AMPolicyAuthorization_Update service operation as defined in 3GPP TS 29.534 [14]; and
-	update the existing "Individual ASTI Configuration" resource. Then the TSCTSF shall send a HTTP response including "200 OK" status code with AccessTimeDistributionData data structure or "204 No Content" status code, as shown in figure 5.4.2.3.2-1, step 2.
If for all the affected UEs the provided parameters are not allowed by subscription, the TSCTSF shall indicate in an HTTP "403 Forbidden" response message the "cause" attribute set to "UE_SERIVCE_NOT_AUTHORIZED".
If the TSCTSF cannot successfully fulfil the received HTTP PUT request due to the internal TSCTSF error or due to the error in the HTTP PUT request, the TSCTSF shall send the HTTP error response as specified in clause 6.3.7.
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].

*** Next Change ***
[bookmark: _Toc138762274][bookmark: _Hlk141379584]5.4.2.6.1	General
This service operation is used by the TSCTSF to report about the change of state of the 5G access stratum time distribution configuration and the 5G access stratum time distribution status information.
The following procedures using the Ntsctsf_ASTI_UpdateNotify service operation are supported:
-	Notification about the 5G Access Stratum Time Distribution events.
-	Notification about the change of state of 5G access stratum time distribution configuration.
-	Notification about the 5G access stratum time distribution status information.

*** Next Change ***
[bookmark: _Toc138762276]5.4.2.6.4	Notification about the 5G access stratum time distribution status information
If the "NetTimeSyncStatus" feature is supported, when the TSCTSF receives the notification about the 5G access stratum time distribution status information as described in 3GPP TS 29.518 [27], the TSCTSF shall inform the NF service consumer accordingly if the NF service consumer has previously subscribed to notifications about the status of time synchronization service as described in clauses 5.4.2.2.2 and 5.4.2.3.2.
The TSCTSF shall invoke the Ntsctsf_ASTI_UpdateNotify to report about the 5G access stratum time distribution status as specified in clause 5.4.2.6.2 and shall include the status of the access stratum time distribution for the targeted UE(s) within the "statusOfAsTimeDistribution" attribute.
The NF service consumer shall acknowledge or redirect the request as described in clause 5.4.2.6.2.

*** End of Changes ***
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