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	Reason for change:
	In SA2#157, SA2 sent a LS (S2-2308233) to CT4 to ask for feedback regarding the two AMF discovery and subscription by the TSCTSF methods that SA2 was considering. The two alternatives are:
 a) NRF based AMF discovery and subscription
 b) UDM based AMF discovery and subscription
In CT4#117, CT4 replied to the LS with the following text (C4-233692):
The alternative a) may be preferred for AF requests targeting a group of UEs. In this case, the TSCTSF needs to create an AMF event subscription targeting a group of UEs (identified by an Internal Group ID) at every AMF instance of every AMF set covering (part of) the AoI, including at AMF instances that may restart later on and at new AMF instances that may register later on and that support the AoI (like for any UE group subscriptions to any NF of an NF set). 
The alternative b) may be preferred for AF requests targeting a UE or a few specific UEs. In this case, the TSCTSF needs to create an AMF event subscription for each target UE. For AF requests targeting specific UEs, alternative a) would require the TSCTSF to create an AMF event subscription targeting ANY UE, which could cause intensive processing and event reporting signaling in the 5GC, including for UEs that do not require the support of time synchronization services.

The following potential enhancements might be considered by SA2 (for the alternative a)):

a) to keep the event subscription and notification signaling only to the AMFs serving the AoI, the Namf_EventExposure Subscribe request could support an optional parameter indicating the AMF to not propagate the group subscription to any target AMF during inter AMF mobility of group members. 

b) to enable alternative a) for AF requests targeting specific UEs, an Namf_EventExposure Subscribe request targeting ANY UE could contain further filter information, e.g. a list of SUPIs, DNN/S-NSSAI dedicated for time synchronization service, or an indication to apply the subscription to any UE having user subscription enabling Time Synchronization service.

As highlighted by CT4 alternative a) (NRF based AMF discovery and subscription) may generate intensive processing and event reporting if used to target a UE or a few UEs and if none of the optimizations proposed by CT4 are considered in SA2. The number of targeted UEs for the service depend on the scenario, thus, to support these scenarios where the targeted group of UEs is not large enough to justify alternative a)’s potential report load, this CR includes the normative text impacts for two way forward in SA2:
Option 1) Adding the support for the TSCTSF to discover the serving AMF via UDM (support of method b in LS)
Option 2) Enhancing the support for the TSCTSF to discover the serving AMF via NRF using the optimizations CT4 listed for the method (the enhancements for method a) that the LS contains)
Revision to SA2#160:
There is an open issue noted in the following EN:
Editor’s note: Need for additional AoI parameters to enable TSCTSF subscription with the AMF is FFS.
The additional AoI parameters the EN refers were proposed in S2-2310361 and are:
1)	The Area Of Interest may include the "Do not propogate the event subscription to another AMF" indicator, indicating to the AMF that the event subscription does not need to be transferred to any target AMF in case of inter AMF mobility of any UE belonging to the targeted group of UEs as well as instructing the AMF to report to the NF consumer when the UE has left the AMF and, optionally, to include an AMF ID in the report. 
2)	The Area Of Interest may include the "Notify the consumer if an event is triggered by a UE having an ASTI subscription" indicator, informing the AMF to notify the NF consumer about Area of Interest events only if an event concerns a UE having the Access Stratum Time Synchronization Service Authorization in the Access and Mobility Subscription data at UDM as specified in clause 5.27.1.11.
To our understanding, 1) is not needed, because the corresponding procedure in clause 4.15.9.4 in TS 23.502 does not contain an option for TSCTSF to target the subscription to group of UEs, when  the TSCTSF subscribes for the UE presence in Area of Interest from AMF. Thus this parameter is never utilized in practice. Further, if the aim is to target the subscription to a list of UEs without propagating the subscription to target AMFs in UE mobility, the same can be achieved by targeting the subscription to Any UE and including the list of SUPIs as a filter to the subscription. 

To our understanding, 2) is not needed; the paramemeter description wrongly assumes that if the AF controls the ASTI service for the UE, UDM shall contain the ASTI Service Authorization in the Access and Mobility Subscription data. This is not true. The AM data is used by the AMF to activate the ASTI service for the UE, i.e. if the UE has the Access Stratum Time Synchronization Service Authorization in the Access and Mobility Subscription data at UDM, the AMF activates the ASTI service for the UE during the registration procedure (as described in clause 4.28.2.1) and TSCTSF has no role for this UE. 
 

	
	

	Summary of change:
	Adding options 1) and 2) to the related TSCTSF discovering AMF in clauses 5.27.1.10 and 6.2.29.  

Revision to SA2#160:
Removing the Editor’s Note in clause 5.3.4.4. Removing the “… or UEs having the subscription for time synchronization services…” from clause 5.27.1.10, since this refers to paramerer 2) which is not defined in clause 5.3.4.4.
  

	
	

	Consequences if not approved:
	Bulk subscriptions to any UE can cause intensive processing and event reporting signaling in the 5GC to support coverage area filters for time synchronization service.
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>>>> Start of Changes <<<<
[bookmark: _Toc145935616][bookmark: _Toc145936069][bookmark: _Toc138309495]5.3.4.4	UE mobility event notification
5G System supports the functionality of tracking and reporting UE mobility events.
The AMF provides the UE mobility related event reporting to NF that has been authorized to subscribe to the UE mobility event reporting service. Any NF service consumer such as SMF, NEF, TSCTSF or NWDAF that wants to be reported on the UE location is able to subscribe to the UE mobility event notification service to the AMF with the following parameters:
-	Event reporting type that specifies what to be reported on UE mobility (e.g. UE location, UE mobility on Area of Interest).
-	Event filters indicating the:
-	Area Of Interest that specifies a location area within 3GPP system. The Area Of Interest is represented by a list of Tracking Areas, list of cells or list of (R)AN node identifiers. In the case of LADN, the event consumer (e.g. SMF) provides the "LADN DNN" or "LADN DNN and S-NSSAI" to refer the LADN service area as the Area Of Interest. In the case of PRA, the event consumer (e.g. SMF or PCF) may provide an identifier for Area Of Interest to refer predefined area as the Area Of Interest. In the case of Partial Network Slice Support and Support for Network Slices with Network Slice Area of Service not matching deployed Tracking Areas as described in clauses 5.15.17 and 5.15.18, the event consumer (e.g. SMF) provides the S-NSSAI to refer the slice restriction area (area restriction applies for the S-NSSAI) as the Area Of Interest.
-	The Area Of Interest may include a "RAN timing synchronization status change event" indicator, indicating that the presence in Area of Interest can be determined based on the most recent N2 connection.
-	The Area Of Interest may include an "Adjust AoI based on RA" indicator, indicating that the Area of Interest may be adjusted depending on UE's RA.
-	The Area Of Interest may include the "Notify the consumer considering UE identity" indicator, containing a list of UE identities and informing the AMF to notify the NF consumer about Area of Interest events only if an event is for the UE belonging to the provided list UEs.
-	The Area Of Interest may include the "Notify the consumer considering DNN/S-NSSAI" indicator, containing one or more DNN(s)/S-NSSAI(s) and informing the AMF to notify the NF consumer about Area of Interest events only if an event is for the UE having a PDU sessions established for the specified DNN(s)/S-NSSAI(s).
-	S-NSSAI and optionally the NSI ID(s).
-	Event Reporting Information: event reporting mode, number of reports, maximum duration of reporting, event reporting condition (e.g. when the target UE moved into a specified Area Of Interest, immediate reporting flag).
-	Notification Endpoint of NF service consumer to be notified.
-	The target of event reporting that indicates a (list of) specific UE(s), a group of UE(s) or any UE (i.e. all UEs served by the AMF). Further details on the information provided by the NF service consumer are provided in clause 4.15 of TS 23.502 [3].
If an NF service consumer subscribes to the UE mobility event notification service provided by AMF for reporting of UE presence in Area Of Interest, the AMF tracks UE's location considering UE's CM state and using NG-RAN procedures (if RRC_INACTIVE state applies to NG-RAN) in order to determine the UE presence in the Area Of Interest, as described in clause 4.15.4.2 of TS 23.502 [3]. Upon detecting the change of the UE presence in the Area Of Interest, the AMF notifies the UE presence in the Area Of Interest and the new UE location to the subscribed NF service consumer.
If the Area Of Interest in the subscription to the UE mobility event notification includes "RAN timing synchronization status change event" indicator as described in Table 5.2.2.3.1-1 of TS 23.502 [3], and the registration request from the UE includes a UE 5GMM Core Network Capability with an indication for "support for network reconnection due to RAN timing synchronization status change " as described in clause 5.4.4.a, the AMF reports the UE presence in Area of Interest based on the most recent N2 connection as described in Annex D of TS 23.502 [3].
If the Area Of Interest in the subscription to the UE mobility event notification includes "Adjust AoI based on RA" indicator as described in Table 5.2.2.3.1-1 in TS 23.502 [3], the AMF reports the UE presence in Area of Interest based on the most recent N2 connection as described in Annex D in TS 23.502 [3].
When the AMF is changed, the subscription of mobility event for a UE or group of UEs is transferred from the old AMF. Subscriptions targeted to Any UE shall not be moved to another AMF due to UE mobility. The new AMF may decide not to notify the SMF with the current status related to the subscription of mobility event if the new AMF determines that, based on MM Context of the UE, the event is reported by the old AMF.
In the network deployment where a UE may leave or enter the Area Of Interest without any notification to the 5GC in CM-CONNECTED state (i.e. in the case that RRC_INACTIVE state applies to the NG-RAN), the AMF may initiate the NG-RAN location reporting as described in clause 5.4.7 or N2 Notification as described in clause 4.8.3 of TS 23.502 [3] to track the UE presence in the Area Of Interest.
The AMF may provide UE mobility event reporting to PCF, using Policy Control Request Triggers defined in TS 23.503 [45].

>>>> Next Change <<<<



5.27.1.10	Support for coverage area filters for time synchronization service
This feature enables the AF to request time synchronization service for a UE or a group of UEs in a specific geographical area (so called coverage area). The requested coverage area contains a list of Tracking Area (TA) or a geographical area (e.g. a civic address or shapes that the NEF transforms to list of TAs based on pre-configuration).
TSCTSF checks with the UDM if the UE is allowed to receive the time synchronization service requested by AF.
The coverage area defines a spatial validity condition for the targeted UE(s) that is resolved at the TSCTSF. In order to do that, the TSCTSF may either:
a)  discovers the AMF(s) serving the list of TA(s) that comprise the spatial validity using Nnrf_NFDiscovery_Request service from the NRF, and subsequently, the TSCTSF subscribess to the discovered AMF(s) to receive notifications about presence of the UE in an Area of Interest events (as described in clause 5.3.4.4). The subscription is targeted to Any UE. To reduce the number of Area of Interest reports (based on presence of UE) for the discovered AMFs, the TSCTSF may provide additional filtering information (e.g., List of UE IDs, DNN(s)/S-NNSAI(s)) to limit the subscription to the indicated UE identities, or UEs having a PDU Session with the given DNN/S-NSSAI as specified in clause 5.3.4.4. 
b)  determine the serving AMF for each of the targeted UE(s) using the UDM and subscribe to the serving AMF to receive notification about presence of the UE in an Area of Interest (as described in clause 5.3.4.4). 
An Area of Interest (AoI) for each AMF is represented by a list of TA(s), wherein the Area of Interest is identical to the requested coverage area.
Based on the outcome provided by the AMF about the UE's presence in the AoI, the TSCTSF determines if the time synchronization service is activated or deactivated.
For access stratum distribution activation/deactivation, the TSCTSF will enable/disable access stratum time distribution to the UE at the serving NG-RAN node reusing the procedures in clause 4.15.9.4 of TS 23.502 [3]. For (g)PTP distribution activation/deactivation, the TSCTSF will modify the PTP instance configuration by means of sending a PMIC to the impacted UE/DS-TTs and UMIC to the impacted UPF/NW-TT, as described in clause K.2.2.
If the time synchronization service is modified based on the reports of UE presence in the Area of Interest, the TSCTSF informs the AF for the impacted UE(s) by indicating the PTP port state for the related DS-TT PTP port (in the case of (g)PTP based time distribution) or notifying the AF with the indication of 5G access status time distribution status (enabled or disabled, for ASTI based time distribution).
If the Time Synchronization Coverage Area requested by the AF includes at least one TA that is a part of UE's Registration Area (RA), the 5GS may provide the AF-requested time synchronization service to the targeted UE within its RA, i.e. all TAs of the RA shall be treated as a Time Synchronization Coverage Area even if some of the TAs were not requested by the AF.
NOTE 1:	This ensures that (1) there is no impact on the Registration Area (RA) of UE if/when the AMF receives a time synchronization service request with a spatial validity condition (i.e. for specific geographical area); and (2) the UE can continue receiving the time synchronization service when it moves within the RA in the RRC_IDLE state.
NOTE 2:	Since the RA can be specific to the UE, the result can be different Time Synchronization Coverage Area for different DS-TT ports of different UEs within a PTP instance.


>>>> Next Change <<<<

[bookmark: _Toc145936359]5.27.1.12	Support for network timing synchronization status monitoring
While the time synchronization service is offered by the 5GS, based on 5G access stratum-based time distribution or (g)PTP-based time distribution, the network timing synchronization status of the nodes involved in the operation (e.g. gNBs and/or UPF/NW-TTs) may change. gNBs and UPF/NW-TT can detect timing synchronization degradation or improvement locally. The support for network timing synchronization status monitoring enables the 5GS to modify time synchronization service for a UE or a group of UEs depending on the current synchronization status and notify service updates. There may be three consumers of this information:
-	TSCTSF may receive node-level information about timing synchronization status from gNB and/or UPF/NW-TT directly from OAM or alternatively, if supported by a node, using control plane signalling at node level. Node level signalling uses UMIC for UPF/NW-TT case and an AMF service to report N2 node level information for the gNB case. In the latter case, the AMF controls the gNB node level reporting and subscription using NGAP messages (see TS 38.413 [34]).
-	AF may subscribe to time synchronization status notifications for a UE or group of UEs for which the AF requests or has requested time synchronization service (for 5G access stratum time distribution or (g)PTP services).
-	For 5G access stratum time synchronization service, the UE may receive clock quality information from the gNB based on UE subscription data stored in the UDM (see clause 5.27.1.11) or AF request for clock quality reporting to the UE.
When activating time synchronization for a UE, TSCTSF forwards the clock quality detail level (if available) to the AMF (via PCF using AM policy). The AMF instructs the UE to transition to the RRC_CONNECTED state in the case when the UE later detects that the gNB timing synchronization status has changed while the UE is in the RRC_INACTIVE or RRC_IDLE state. When the UE wants to access the 5GS, the UE shall perform Unified Access Control as defined in TS 38.331 [28].
gNBs may be pre-configured with thresholds for each timing synchronization status attribute, if supported, that is described in Table 5.27.1.12-1. When the network timing synchronization status exceeds the thresholds (i.e. status degradation), or the network timing synchronization status meets the thresholds again (i.e. status improvement), the gNB notifies the TSCTSF (either using N2 node level signalling via AMF, or via OAM) with the scope of the timing synchronization status (i.e. gNB ID or a list of Cell IDs within a single gNB) and the corresponding network timing synchronization status (TSS) attributes as described in this clause. The gNB indicates the status change to the UEs via SIB information:
-	When the network timing synchronization status exceeds any of the pre-configured thresholds, the gNB includes in SIB information a reference report ID. When the network timing synchronization status meets the thresholds again (i.e. status improvement), the gNB broadcasts the reference report ID in SIB information. Either event serves as a notification for the UEs reading the SIB information that there is new TSS information available.
NOTE 1:	NG-RAN is assumed not to provide clock quality metrics better than the pre-configured threshold, i.e. if a clock quality metric is better than the corresponding threshold, the NG-RAN reports the threshold value to the UE in an RRC message instead.
NOTE 2:	It is assumed the pre-configured thresholds in the gNB(s) are sufficient to meet UE time sync performance requirement which are configured by the operator.
-	If supported, the UE in the RRC_INACTIVE or RRC_IDLE state compares the reference report ID in SIB information with its locally stored reference report ID to determine whether it has the latest available clock quality information already or it needs to transit to the RRC_CONNECTED state to retrieve it. A reference report ID consists of a scope of the TSS and an Event ID. The Event ID is an integer indicating the clock quality information from a gNB.
	A scope of the TSS supports providing TSS information for all cells or a group of cells within a single gNB. Uniqueness of the event ID is ensured by combining with a gNB ID.
-	If the UE is instructed by AMF (via the Registration procedure, or the UE Configuration Update procedure) to reconnect to the network in the case when the UE determines that the reference report ID has changed, the UE in the RRC_INACTIVE or RRC_IDLE state, if supported by the UE, reconnects to the network. RAN may delay or prioritize UE's transition to the RRC_CONNECTED state using the UAC framework [28], i.e. UEs are not expected to transition to the RRC_CONNECTED state immediately after determining that the clock quality information has changed and receiving instructions from the AMF. After the UE has reconnected to the network, the gNB uses unicast RRC signalling to provision the clock quality information to the UEs.
The network timing synchronization status information from gNB or UPF/NW-TT to the TSCTSF may contain the following information as described in the Table 5.27.1.12-1. However, it is up to gNB to determine whether to provide its timing synchronization status reporting and which of the information elements to include in the TSS report to the TSCTSF, i.e. based on the implementation gNB may report all, some, or none of the information elements from Table 5.27.1.12-1.
[bookmark: _CRTable5_27_1_121]Table 5.27.1.12-1: Information elements that gNB or UPF/NW-TT timing synchronization status information may contain (all optional)
	Information Name
	Description

	Synchronization state
	Indicates the state of the node synchronization, represented by the values "Locked", "Holdover", or "Freerun" (NOTE 1).

	Clock quality
	

	>> Traceable to GNSS
	Indicates whether the current time source is traceable to the GNSS and represented by values “Yes” or “No”.

	>> Traceable to UTC
	Indicates whether the current time source is traceable to the UTC and represented by values “Yes” or “No”.

	>> Frequency stability
	Describes the estimate of the variation of the local clock when it is not synchronized to another source (NOTE 2).

	>> Clock Accuracy
	Describes the mean in ns over an ensemble of measurements of the time between the clock under test and a reference clock (NOTE 3).

	Parent time source
	Describes the primary source the node is currently using, represented by the values "SyncE", "PTP", "GNSS", "atomic clock", "terrestrial radio", "serial time code", "NTP", "hand_set", "other".

	NOTE 1:	Clock is in the "Locked", "Holdover", or "Freerun" mode, as defined in ITU‑T G.810 [164].
NOTE 2: 	Frequency stability is estimated in a similar manner as for offsetScaledLogVariance attribute defined in clause 7.6.3.5 of IEEE Std 1588 [126].
NOTE 3: 	Clock accuracy measurement considers accuracy up to gNB antenna and RAN internal process.



The TSCTSF determines the UEs impacted by gNB's timing synchronization status change (i.e. degradation, failure or improvement) or UPF timing synchronization status change (only for the case when UPF/NW-TT is involved in providing time information to DS-TT).
-	For the gNB case, when the TSCTSF receives information about timing synchronization status change, the TSCTSF uses the NRF to discovers the AMFs serving the impacted gNBs and subscribes to receive notifications for UE's presence in Area of Interest information. The Area of Interest is set to the scope of the timing synchronization status (i.e. gNB ID or a group of cells within the gNB specified with a list of Cell IDs that has reported status degradation (i.e. the pre-configured thresholds are exceeded in the gNB) from AMF as described in clause 5.3.4.4. The subscription is targeted to any UE in the AMF, the TSCTSF may provide additional filtering information as specified in clause 5.3.4.4 (e.g., List of UE IDs, DNN(s)/S-NNSAI(s)) to limit the subscription to the indicated UE identities, UEs having a PDU Session with the given DNN(s)/S-NSSAI(s), or UEs having the subscription for time synchronization services. T the TSCTSF correlates information about impacted gNBs and the UE location information received from the AMF. If the gNB notifies the TSCTSF for the status improvement (i.e. the pre-configured thresholds are met in the gNB), the TSCTSF modifies the subscription to remove the corresponding Area of Interest from the subscription.
-	For UPF case, the TSCTSF determines the UEs for which the impacted UPF/NW-TT is configured to send (g)PTP messages on behalf of DS-TT (see clause 5.27.1.7).
If the gNB's or UPF's timing synchronization status change, the TSCTSF may perform the following:
-	For AFs that subscribe for 5G access stratum time synchronization service or (g)PTP time synchronization service status update (i.e. change in support status of the clock quality acceptance criteria provided by the AF and specified using TSS attributes from Table 5.27.1.12-1), the TSCTSF may provide notification towards the AF when there is a change in support status for a UE or group of UEs.
-	Deactivating/reactivating/updating time synchronization services:
-	(g)PTP time synchronization service case: For UEs that are part of a PTP instance and which are impacted by NG-RAN or UPF time synchronization status degradation or improvement:
-	If TSCTSF determines that the clock quality acceptance criteria provided by AF can still be met, then TSCTSF may update the clock quality information sent in Announce messages (see clause 7.6.2 of IEEE 1588 [8]) for the PTP instance using existing procedures and existing PMIC/UMIC information. The handling of Announce messages follows existing procedures as described in clause 5.27.1.6.
-	If TSCTSF determines that the clock quality acceptance criteria provided by AF cannot be met, then TSCTSF informs the AF for the corresponding PTP port being inactive due to the result of fulfilling the clock quality acceptance criteria; and the TSCTSF temporarily removes the UE/DS-TT from the PTP instance using the procedure in clause K.2.2.1 and clause K.2.2.4. The AF may send a service update or delete request (see clause 4.15.9.3 of TS 23.502 [3]).
-	If TSCTSF determines that the clock quality acceptance criteria provided by AF can be met again then TSCTSF informs the AF about the result, adds the DS-TT PTP port to the PTP instance again and re-activates the Grandmaster functionality.
For 5G access stratum time synchronization service, clock quality reporting control information manages the gNBs timing synchronization status reporting to the UE. When AMF provides the 5G access stratum time distribution indication and the Uu time synchronization error budget to gNB, the AMF also includes the clock quality reporting control information (CQRCI) provided by the TSCTSF or retrieved from UDM. CQRCI may be a part of Access and Mobility Subscription data at the UDM, or AF may include CQRCI in its request. CQRCI contains the following fields:
-	Clock quality detail level. It indicates whether and which clock quality information to provide to the UE and can take one of the following values: clock quality metrics or acceptable/not acceptable indication.
-	If the clock quality detail level equals "clock quality metrics", the NG-RAN provides clock quality metrics to the UE that reflect its current timing synchronization status. i.e. one or more of the following information elements: clock accuracy, traceability to UTC and to GNSS, frequency stability, parent time source, synchronization state as defined in Table 5.27.1.12-1. NG-RAN is locally configured which of the clock quality metrics supported by NG-RAN are provided to UE(s).
-	If the clock quality detail level equals "acceptable/not acceptable indication", NG-RAN provides clock quality acceptance criteria for the UE. The gNB provides an acceptable indication to the UE if the gNB's timing synchronization status matches the acceptance criteria received from the AMF; otherwise, the gNB indicates "not acceptable" to the UE. Clock quality acceptance criteria can be defined based on one or more information elements listed in Table 5.27.1.12-1. If AF includes clock quality acceptance criteria in its request towards TSCTSF, the AF shall be notified about the result once TSCTSF determines whether the clock quality acceptance criteria can be met or not. Based on the notification, the AF may decide to modify the service if preferred (e.g., disable the service upon degradation or enable it again upon recovery).
When determining the clock quality metrics for a UE and when determining whether clock quality is acceptable or not acceptable for a UE, the gNB considers whether propagation delay compensation is performed.
NOTE 3:	In this Release, UE capabilities and internal inaccuracies are assumed to be budgeted by the client network operator when agreeing the required clock accuracy with the 5G network operator.
To provision clock quality information to the UEs, a gNB uses unicast RRC signalling:
-	For UEs in the RRC Connected state, the gNB uses unicast RRC signalling.
-	UEs that are not in the RRC_CONNECTED state first need to establish or resume the RRC connection to receive the TSS information from the gNB via unicast RRC signalling.
During N2 Handover and Xn handover, Service Request, mobility registration and AM policy modification procedure, the AMF may provide the CQRCI to NG-RAN.
>>>> Next Change <<<<


6.2.29	TSCTSF
The Time Sensitive Communication and Time Synchronization Function (TSCTSF) supports the following functionality:
-	Associating the time synchronization service request (see clause 5.27.1.8) from the NF consumer to the AF sessions with the PCF (the session between the PCF and TSCTSF).
-	Controlling time synchronization service request from the NF consumer, (g)PTP-based time distribution and ASTI-based time distribution based on subscription data. The TSCTSF may be pre-configured with one or several PTP instance configurations. For each PTP instance configuration, it may contain:
-	a reference to the PTP instance configuration.
-	PTP profile.
-	PTP domain.
-	Detecting and reporting time synchronization service status based on NG-RAN and UPF/NW-TT timing synchronization status information and reporting status updates.
-	Managing the DS-TT and NW-TT via exchange of PMIC and UMIC as described in Annex K.
-	Detecting availability of 5GS Bridge/Router information (including user plane node ID that applies also for IP type PDU Sessions) as reported by PCF for both Ethernet and IP type PDU Sessions (including the need to (un)subscribe 5GS Bridge/Router information Notification from PCF).
-	Creating the TSC Assistance Container based on individual traffic pattern parameters from the NEF/AF or DetNet controller and providing it to the PCF.
-	Determining the Requested PDB by subtracting the UE-DS-TT Residence Time from the Requested 5GS Delay provided by the NEF/AF or DetNet controller and providing the determined Requested PDB to the PCF.
-	Discovering the AMFs serving the list of TA(s) that comprise the spatial validity condition from the NRF or AMFs serving the UE(s) from the UDM and subscribing to the discovered AMF(s) to receive notifications about presence of the UE in an Area of Interest events determined by the list of TA(s) served by the AMF.
-	Discovering the AMF(s) serving a UE or a list of TA(s) and subscribing to gNB's node-level timing synchronization status.
-	Obtaining gNB's and UPF's node-level timing synchronization status information as defined in clause 5.27.1.12.
-	Determining the spatial validity condition from the requested coverage area by the NEF/AF and enforcing time synchronization service for the requested coverage area.
-	Support for RAN feedback for BAT offset and adjusted periodicity as defined in clause 5.27.2.5.
-	In the case of support of integration with IETF Deterministic Networking (as depicted in clauses 4.4.8.4 and 5.28.5), acting as a stateful translator function between a DetNet controller and 5G System Network Functions and Procedures, including the NW-TT. This includes exposing the information about the 5GS router to the DetNet controller and mapping 5GS router configuration parameters provided by the DetNet controller to 5G System parameters. The details are defined in clause 5.28.5.


>>>> End of Changes <<<<

