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[bookmark: _Toc122440069]4.2.7	Reference points
The 5G System Architecture contains the following reference points:
N1:	Reference point between the UE and the AMF.
N2:	Reference point between the (R)AN and the AMF.
N3:	Reference point between the (R)AN and the UPF.
N4:	Reference point between the SMF and the UPF.
N6:	Reference point between the UPF and a Data Network.
N9:	Reference point between two UPFs.
The following reference points show the interactions that exist between the NF services in the NFs. These reference points are realized by corresponding NF service-based interfaces and by specifying the identified consumer and producer NF service as well as their interaction in order to realize a particular system procedure.
N5:	Reference point between the PCF and an AF or TSN AF.
N7:	Reference point between the SMF and the PCF.
N8:	Reference point between the UDM and the AMF.
N10:	Reference point between the UDM and the SMF.
N11:	Reference point between the AMF and the SMF.
N12:	Reference point between AMF and AUSF.
N13:	Reference point between the UDM and Authentication Server function the AUSF.
N14:	Reference point between two AMFs.
N15:	Reference point between the PCF and the AMF in the case of non-roaming scenario, PCF in the visited network and AMF in the case of roaming scenario.
N16:	Reference point between two SMFs, (in roaming case between SMF in the visited network and the SMF in the home network).
N16a:	Reference point between SMF and I-SMF.
N17:	Reference point between AMF and 5G-EIR.
N18:	Reference point between any NF and UDSF.
N19:	Reference point between two PSA UPFs for 5G LAN-type service.
N22:	Reference point between AMF and NSSF.
N23:	Reference point between PCF and NWDAF.
N24:	Reference point between the PCF in the visited network and the PCF in the home network.
N27:	Reference point between NRF in the visited network and the NRF in the home network.
N28:	Reference point between PCF and CHF.
N29:	Reference point between NEF and SMF.
N30:	Reference point between PCF and NEF.
NOTE 1:	The functionality of N28 and N29 and N30 reference points are defined in TS 23.503 [45].
N31:	Reference point between the NSSF in the visited network and the NSSF in the home network.
NOTE 2:	In some cases, a couple of NFs may need to be associated with each other to serve a UE.
N32:	Reference point between a SEPP in one PLMN or SNPN and a SEPP in another PLMN or SNPN; or between a SEPP in a SNPN and a SEPP in a CH/DCS, where the CH/DCS contains a UDM/AUSF.
NOTE 3:	The functionality of N32 reference point is defined in TS 33.501 [29].
N33:	Reference point between NEF and AF.
N34:	Reference point between NSSF and NWDAF.
N35:	Reference point between UDM and UDR.
N36:	Reference point between PCF and UDR.
N37:	Reference point between NEF and UDR.
N38:	Reference point between I-SMFs and between V-SMFs.
N40:	Reference point between SMF and the CHF.
N41:	Reference point between AMF and CHF in HPLMN.
N42:	Reference point between AMF and CHF in VPLMN.
NOTE 4:	The functionality of N40, N41 and N42 reference points are defined in TS 32.240 [41].
N43:	Reference point between PCFs.
NOTE 5:	The functionality of N43 reference point is defined in TS 23.503 [45].
NOTE 6:	The reference points from N44 up to and including N49 are reserved for allocation and definition in TS 32.240 [41].
N50:	Reference point between AMF and the CBCF.
N51:	Reference point between AMF and NEF.
N52:	Reference point between NEF and UDM.
N55:	Reference point between AMF and the UCMF.
N56:	Reference point between NEF and the UCMF.
N57:	Reference point between AF and the UCMF.
NOTE 7:	The Public Warning System functionality of N50 reference point is defined in TS 23.041 [46].
N58:	Reference point between AMF and the NSSAAF.
N59:	Reference point between UDM and the NSSAAF.
N60:	Reference point between AUSF and NSWOF.
NOTE 8:	The functionality of N60 reference point is defined in TS 33.501 [29].
N80:	Reference point between AMF and NSACF.
N81:	Reference point between SMF and NSACF.
N82:	Reference point between NSACF and NEF.
N83:	Reference point between AUSF and NSSAAF.
N84:	Reference point between TSCTSF and PCF.
N85:	Reference point between TSCTSF and NEF.
N86:	Reference point between TSCTSF and AF.
N87:	Reference point between TSCTSF and UDM.
N88:	Reference point between SMF and EASDF.
N89:	Reference point between TSCTSF and AMF.
N96:	Reference point between TSCTSF and NRF.
NOTE 9:	The reference points from N90 up to and including N95 are reserved for allocation and definition in TS 23.503 [45].
NOTE 10:	The reference points from N100 up to and including N109 are reserved for allocation and definition in TS 32.240 [41].
The reference points to support SMS over NAS are listed in clause 4.4.2.2.
The reference points to support Location Services are listed in TS 23.273 [87].
The reference points to support SBA in IMS (N5, N70 and N71) are described in TS 23.228 [15].
The reference points to support AKMA (N61, N62 and N63) are described in TS 33.535 [124].
The reference points to support 5G ProSe are described in TS 23.304 [128].
The reference points to support 5G multicast-broadcast services are described in TS 23.247 [129].
The reference points to Support Uncrewed Aerial Systems (UAS) connectivity, identification and tracking are described in TS 23.256 [136].
The reference points to support SBA in GBA and GBA push (N65, N66, N67 and N68) are described in TS 33.220 [140] and TS 33.223 [141].
The reference points to support SMS delivery using SBA are described in TS 23.540 [142].

---Next Change---
[bookmark: _Toc122440557]5.27.0	General
This clause describes 5G System features that can be used independently or in combination to enable time-sensitive communication and time synchronization:
-	Delay-critical GBR;
-	A hold and forward mechanism to schedule traffic as defined in IEEE Std 802.1Q-2018 [98] for Ethernet PDU Sessions in DS-TT and NW-TT (see clause 5.27.4) to de-jitter flows that have traversed the 5G System if the 5G System is to participate transparently as a bridge in a TSN network;
-	TSC Assistance Information: describes TSC flow traffic characteristics as described in clause 5.27.2 that may be provided optionally for use by the gNB, to allow more efficiently schedule radio resources for periodic traffic and applies to PDU Session type Ethernet and IP.
-	Time Synchronization: describes how 5GS can operate as a PTP Relay (IEEE Std 802.1AS [104]), as a Boundary Clock or as Transparent Clock (IEEE Std 1588 [126]) for PDU Session type Ethernet and IP, and how 5GS can detect and report the status of the time synchronization.
The 5G System integration as a bridge in an IEEE 802.1 TSN network as described in clause 5.28 can make use of all features listed above.
To support any of the above features to enable time-sensitive communication and time synchronization, during the PDU Session establishment, the UE shall request to establish a PDU Session as an always-on PDU Session, and the PDU Sessions are established as Always-on PDU session as described in clause 5.6.13. In this release of the specification, to use any of the above features to enable time-sensitive communication and time synchronization:
-	Home Routed PDU Sessions are not supported;
-	PDU Sessions are supported only for SSC mode 1;
-	Service continuity is not supported when the UE moves from 5GS to EPS .i.e. interworking with EPS is not supported for a PDU Session for time synchronization or TSC.

---Next Change---
[bookmark: _Toc122440568]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:
-	The AF may learn 5GS and/or UE availability and capabilities for time synchronization service.
-	The AF controls activation and deactivation of the time synchronization service for the target UE(s).
-	The AF may subscribe to time synchronization service status for the target UE(s).
The AF may use the service-specific parameters to control the time synchronization service for targeted UE(s). These parameters are specified in clause 4.15.9.3 and 4.15.9.4 of TS 23.502 [3] for (g)PTP-based and 5G access stratum-based time synchronization services, respectively.
The AF may subscribe for 5GS and/or UE availability and capabilities for time synchronization service. The AF indicates in the request the DNN, S-NSSAI, and in addition the AF may indicate a list of UE identities or group identity to limit the subscription only to corresponding UEs. If the AF does not indicate DNN, S-NSSAI, the NEF determines the DNN, S-NSSAI based on the AF Identifier.
The TSCTSF (directly or via NEF) exposes the 5GS and/or UE availability and capabilities for synchronization service to the AF as described in clause 4.15.9.2 of TS 23.502 [3]. The exposed information includes the list of user plane node identities, the list of UE identities and may include the supported capabilities for (g)PTP time synchronization service per user plane node and UE.
The AF request to control the (g)PTP time synchronization service is sent to the TSCTSF (directly or via NEF). The request is targeted to a set of AF-sessions that are associated with the exposure of UE availability and capabilities for synchronization service.
The AF may request to use a specific PTP instance type when requesting the (g)PTP-based 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)). The request to control the (g)PTP time synchronization service may contain other service parameters as specified in Table 4.15.9.3-1 in clause 4.15.9.3 of TS 23.502 [3].
The AF may request to use the 5G access stratum as a time synchronization distribution method. In this case, the time source is provided by the 5GS. 5G-AN provides the 5GS time to the UE via 3GPP radio access; UE/DS-TT may provide 5G access stratum timing information to end stations using implementation specific means. The request to control the 5G access stratum time distribution (including the parameters such AF requests may contain) is described in clause 4.15.9.4 of TS 23.502 [3].
The AF or NEF selects the TSCTSF as specified in clause 6.3.24.
The AF request may include a time synchronization error budget (see also clause 5.27.1.9). The time synchronization error budget defines an upper bound for time synchronization errors introduced by 5GS.
The AF uses the procedure for configuring the (g)PTP instance in 5GS as described in clause 4.15.9.3 of TS 23.502 [3] and uses the procedure for providing the 5G access stratum time distribution as described in clause 4.15.9.4 of TS 23.502 [3] for the UEs.
The TSCTSF uses the Time Synchronization parameters (Table 4.15.9.3-1 in TS 23.502 [3]) as received from the AF (directly or via NEF) to control the (g)PTP time synchronization service. When IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation have been selected, the TSCTSF determines the necessary (g)PTP parameters to activate and control the service in DS-TT(s) and NW-TTs. For this purpose, the TSCTSF uses the PMIC or UMIC to manage the IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation in the DS-TT(s) or NW-TTs, respectively (see clause 5.27.1.4).
The TSCTSF may indicate whether it can support the service or not as per the requested acceptance criteria and provide notification when there is a service status update if the AF subscribes to service status updates (see also clause 5.27.1.X).
The TSCTSF uses the Time Synchronization parameters (Table 4.15.9.4-1 in TS 23.502[3]) as received from the AF (directly or via NEF) to control the 5G access stratum time synchronization distribution as described in clause 4.15.9.4 of TS 23.502 [3].
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 to control the (g)PTP time synchronization service. The SMF may take the information in the PCC rule to modify a PDU Session to create or modify or release a QoS Flow for transmitting the (g)PTP messages. The PCF acknowledges the policy request to the TSCTSF. The TSCTSF may report the result of the time synchronization request to the AF (directly or via NEF).
The AF may provide a temporal validity condition to the TSCTSF (directly or via NEF) when the AF activates or modifies the time synchronization service. Temporal validity condition contains the start-time and stop-time (in absolute time value) attributes that describe the time period when the time synchronization service is active for the targeted AF sessions. The TSCTSF manages the temporal validity condition as described in clauses 4.15.9.3 and 4.15.9.4 of TS 23.502 [3].
The AF may provide clock quality detail level and clock quality acceptance criteria to the TSCTSF (directly or via NEF) when the AF activates or modifies the time synchronization service. For ASTI based time synchronization services, the TSCTSF provides the clock quality reporting control information to AMF (see also clause 5.27.1.X).
---Next Change---
[bookmark: _Toc122440571]5.27.1.11	Controlling time synchronization service based on the Subscription
The distribution of timing information, 5G access stratum-based time distribution and (g)PTP-based time distribution, for a UE may be controlled based on subscription data stored in the UDM. The (g)PTP-based or 5G access stratum-based time synchronization service may be provided to a UE based on the UE's subscription which is specified in the TS 23.502 [3] clause 5.2.3.3.1.
The Access and Mobility Subscription data include for the control of 5G access stratum-based time distribution the following information:
-	the Access Stratum Time Synchronization Service Authorization, which indicates whether the UE should be provisioned with 5G system internal clock timing information over access stratum as specified in TS 38.331 [28].
-	optionally, the Uu time synchronization error budget.
-	optionally, one or more periods of start and stop times defining the times when the UE should be provisioned with 5G system internal clock timing information.
-	optionally, a Time Synchronization Coverage Area comprising a list of TAs where the UE shall be provisioned with 5G system internal clock timing information.
-	optionally, a clock quality detail level indicating whether and which clock quality information to provide to the UE. It comprises one of the following values: clock quality metrics or acceptable/not acceptable indication.
-	optionally, the clock quality acceptance criteria for the UE. It may be defined based on one or more of the following attributes: time source, traceability to UTC and to GNSS, synchronization state, clock accuracy, frequency stability.
During the Registration procedure, the AMF retrieves the subscription from UDM. If the AMF receives 5G access stratum-based time synchronization service subscription for the given UE, the AMF controls the 5G access stratum-based time distribution:
-	If the 5G access stratum-based time synchronization service is allowed for the UE, the AMF provides the 5G access stratum time distribution indication to the NG-RAN so that it can provide 5G timing information to the UE.
-	The AMF may provide a Uu time synchronization error budget to the NG-RAN (as described in clause 5.27.1.9). If the UE's subscription contains a Uu time synchronization error budget, then AMF sends it to NG-RAN. Otherwise, the AMF uses the pre-configured Uu time synchronization error budget and sends it to NG-RAN.
-	If the UE's subscription contains Coverage Area (defined as a list of TAs), the AMF configures the NG-RAN to provide the 5G timing information to UE only when the UE is in the Coverage Area. In order to track the UE moving in and out of Time Synchronization Coverage Area, the Registration Area (RA) shall only include TAs either inside or outside of the subscribed Coverage Area.
NOTE:	This ensures the UE performs Registration update with the network when the UE moves in and out of Requested Coverage Area.
Editor's note:	How to ensure that the Time Synchronization Coverage Area and the Registration Area consist of the same is FFS.
-	If the AMF receives the start and stop times, then the AMF enables and disables the 5G access stratum time distribution indication to the NG-RAN according to the expiry of start and stop times if the UE is in CM_Connected state. If the UE is in CM_Idle state when a Start time condition is met, the AMF pages the UE and provides the 5G access stratum time distribution indication to NG-RAN as part of the subsequent service request procedure initiated by the UE in the response to the paging.
-	If the AMF receives the clock quality detail level, then the AMF configures the NG-RAN to provide clock quality detail information reporting to UE as described in clause 5.27.1.X. The AMF may instruct the UE to reconnect to the network when the UE detects that the RAN timing synchronization status has changed while the UE is in RRC_INACTIVE or RRC_IDLE, as described in clause 5.27.1.X.
-	The TSCTSF retrieves the Time Synchronization Subscription data from the UDM when the TSCTSF receives an AF request for 5G access stratum-based time synchronization service. According to the "AF request Authorization" in the Time Synchronization Subscription data, the TSCTSF determines whether the UE is authorized for an AF-requested time synchronization service. If the UE is authorized, the TSCTSF proceeds as specified in clause 5.27.1.8 and TS 23.502 [3].
The Time Synchronization Subscription data is the subscription data for the control of (g)PTP-based time distribution and 5G access stratum-based time distribution and includes the following information:
-	the "AF request Authorization", indicating whether the UE is authorized for an AF-requested 5G access stratum-based time distribution and (g)PTP-based time distribution services. The indication is provided separately for each service:
-	"allowed" or "not allowed" for (g)PTP based time synchronization service (per DNN/S-NSSAI and UE identity),
-	"allowed" or "not allowed" for ASTI based time synchronization services (per UE identity).
-	optionally, a list of TA(s) which specifies an area (a so called Time Synchronization Coverage Area) in which an AF may request time synchronization services.
-	one or more Subscribed time synchronization service ID(s), each containing the DNN/S-NSSAI and a reference to a PTP instance configuration pre-configured at the TSCTSF (e.g. PTP profile, PTP domain, etc.):
-	optionally, for each PTP instance configuration, one or more periods of start and stop times defining active times of time synchronization service for the PTP instance.
-	optionally, for each PTP instance configuration, a Time Synchronization Coverage Area defining a list of TAs where the (g)PTP-based time synchronization is available for the UEs in the PTP instance.
-	optionally, Uu time synchronization error budget.
The TSCTSF retrieves the Time Synchronization Subscription data from UDM. The TSCTSF controls the Time Synchronization Service. If the UE subscription includes (g)PTP-based time synchronization service subscription:
-	The TSCTSF retrieves the Time Synchronization Subscription data from the UDM when the TSCTSF receives an AF request for the time synchronization service (either ASTI or (g)PTP).
-	According to the "AF request Authorization" in the UE's subscription data, the TSCTSF determines whether the UE is authorized for an AF-requested time synchronization service and, if the UE's subscription data contains a Time Synchronization Coverage Area (i.e., a list of TA(s) defining the restricted area for AF request), whether the UE is in the allowed area. If the AF request is authorized and the corresponding UE is in the allowed area, the TSCTSF proceeds as specified in clause 5.27.1.8 and TS 23.502 [3].
-	The TSCTSF retrieves the Time Synchronization Subscription data from the UDM when it receives notification from the PCF that a UE has established a PDU Session that is potentially impacted by (g)PTP-based time synchronization service.
-	The TSCTSF retrieves the PTP instance configurations referenced from the "Subscribed time synchronization service ID(s)". The PTP instance configurations are stored locally in the TSCTSF. The TSCTSF determines if one or more of the PTP instance configurations match with the DNN/S-NSSAI of the given PDU Session. If no PTP instance exists for the given PTP instance configuration, the TSCTSF initializes the PTP instance in 5GS as described in clause K.2.2 of TS 23.501 [2].
-	The TSCTSF configures a PTP port in DS-TT and adds it to the corresponding PTP instance in NW-TT as described in clause K.2.2 of TS 23.501 [2].
-	If the PTP instance configuration referenced by the Time Synchronization Subscription data for the UE contains start and stop times, the TSCTSF, upon expiry of start time, creates the PTP instance and adds the PTP port in DS-TT to the PTP instance. Upon expiry of stop time, if this is the last period of start and stop times in the PTP instance configuration, the TSCTSF deletes the PTP instance, otherwise the TSCTSF temporarily disables the PTP instance.
-	If the PTP instance configuration referenced by the Time Synchronization Subscription data for the UE contains a Time Synchronization Coverage Area, the TSCTSF subscribes to UE's Presence in Area(s) of Interest corresponding to the Time Synchronization Coverage Area at the discovered AMF(s). When the TSCTSF determines that the UE has moved inside or outside of the Time Synchronization Coverage Area, the TSCTSF adds or temporarily removes the PTP port in DS-TT from the corresponding PTP instance.
---Next Change---
5.27.1.X	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., NG-RAN nodes and/or UPF/NW-TTs) may change. NG-RAN 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 NG-RAN 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 NG-RAN case.
-	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 NG-RAN 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.
Editor’s Note: Support for RRC_INACTIVE and RRC_IDLE states depends on RAN2 feedback.
When activating time synchronization for a UE, TSCTSF requests the AMF (via PCF using AM policy) to instruct the UE to transition to RRC CONNECTED to the network in the case when the UE later detects that the RAN timing synchronization status has changed while the UE is in RRC_INACTIVE or RRC_IDLE state.
RAN nodes may be pre-configured with the thresholds for each timing synchronization status attribute, if supported, that is described in Table 5.27.1.X-1. When the network timing synchronization status exceeds the threshold (i.e. status degradation), or the network timing synchronization status meets the thresholds again (i.e. status improvement), the RAN node notifies the TSCTSF (either using N2 node level signalling via AMF, or via OAM) with the RAN Node ID, the scope of the timing synchronization status and the corresponding network timing synchronization status attributes as described in this clause. The NG-RAN indicates the status change to the UEs via SIB9:
-	When the network timing synchronization status exceeds the threshold, the NG-RAN includes in SIB9 a reference report ID. When the network timing synchronization status meets the thresholds again (i.e., status improvement), the NG-RAN stops broadcasting the reference report ID in SIB9. Either event serves as a notification for the UEs reading the SIB9 that there is new clock quality information available.
-	The UE in RRC_INACTIVE or RRC_IDLE state compares the reference report ID in SIB9 (or lack of reference report ID) with locally stored reference report ID to determine if it had retrieved the last available clock quality information already. The reference report ID consists of the scope of the report ID and an Event ID (an integer). Scope should support providing clock quality for all the cells within a single NG-RAN node. 
Editor’s Note: Support for scope of the report ID for a group of cells within a NG-RAN node or a group of cells across NG-RAN nodes depends on RAN2/3 feedback. If supported, how TSCTSF determines the impacted UE is FFS.
-	If the UE is instructed by AMF (via Registration or the UE Configuration Update procedure) to reconnect to the network in the case when the UE determines that report ID has changed, the UE in RRC_INACTIVE or RRC_IDLE state reconnects to the network. After the UE has reconnected to the network, the NG-RAN uses unicast RRC signalling to provision the clock quality information to the UEs.
The network timing synchronization status information from NG-RAN or UPF/NW-TT to the TSCTSF can contain the following information as described in the Table 5.27.1.X-1.
Table 5.27.1.X-1: Information elements contained in NG-RAN or UPF timing synchronization status information 
	Information Name
	Description
	Category

	Synchronization state
	Indicates the state of the node synchronization, represented by the values “Locked”, “Holdover”, or “Freerun”.
	Optional

	Synchronization performance
	Traceable to UTC
Traceable to GNSS
Frequency stability
	Optional

	Clock quality
	clock accuracy
	Optional

	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”.
	Optional

	Editor’s Note: Information elements contained in NG-RAN depends on RAN capabilities to determine them and pending RAN WGs feedback.
NOTE 2: 	Clock is in the “Locked”, “Holdover”, or “Freerun” mode, as defined in ITU-T G.810 [X].




The TSCTSF determines the UEs impacted by NG-RAN 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 NG-RAN case, the TSCTSF discovers the AMFs serving the impacted RAN Nodes, and subscribes to receive notifications for UE presence in Area of Interest information. The Area of Interest is set to a RAN node ID that have reported status degradation (i.e. the pre-configured thresholds are exceeded in the RAN) from AMF as described in clause 5.3.4.4. The subscription is targeted to any UE in the AMF. The TSCTSF correlates information about impacted RAN nodes and the UE location information received from AMF. If the RAN node notifies the TSCTSF for the status improvement (i.e. the pre-configured thresholds are met in the RAN), the TSCTSF modifies the subscription to remove the RAN node ID from the Area of Interest.  
-	For UPF case, the TSCTSF determines the UEs for which an impacted UPF/NW-TT is configured to send (g)PTP messages.
If NG-RAN or UPF 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 acceptance criteria support status), 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 clockQuality 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 about the acceptance criteria result.
-	If TSCTSF determines that the clock quality acceptance criteria provided by AF can be met again then TSCTSF informs the AF about the acceptance criteria result.
For 5G access stratum time synchronization service, clock quality reporting control information manages the NG-RAN timing synchronization status notifications to the UE. When AMF provides the 5G access stratum time distribution indication and the Uu time synchronization error budget to NG-RAN, AMF also includes the clock quality reporting control information provided by the TSCTSF or received from UDM. Clock quality reporting control information may be present in the AF request or Access and Mobility Subscription data at the UDM, and 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. Clock quality metrics refers to the following information: clock accuracy, traceability to UTC and to GNSS, frequency stability, parent time source, synchronization state.
-	If the clock quality detail level equals "acceptable/not acceptable indication", clock quality acceptance criteria for the UE. The NG-RAN provides an acceptable indication to the UE if the NG-RAN's timing synchronization status matches the acceptance criteria received from AMF; otherwise, NG-RAN indicates "not acceptable" to the UE. Acceptance criteria can be defined based on one or more of the following attributes: parent time source, traceability to UTC and to GNSS, synchronization state, clock accuracy, frequency stability. 
 Editor’s Note:	Attributes that can be used for clock quality acceptance criteria depends on RAN capabilities to determine them and pending RAN WGs feedback
When determining the clock quality metrics for a UE and when determining whether clock quality is acceptable or not acceptable for a UE, NG-RAN considers whether propagation delay compensation is performed while 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, the NG-RAN uses unicast RRC signalling:
-	For UEs in RRC Connected state, the NG-RAN uses unicast RRC signalling.
- 	The UE that is not in RRC_CONNECTED state may establish or resume the RRC connection to receive the clock quality information from the NG-RAN.
---Next Change---
[bookmark: _Toc122440816]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 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 information Notification from PCF).
-	Creating the TSC Assistance Container based on individual traffic pattern parameters from the NEF/AF 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 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 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.
-	Determining the spatial validity condition from the requested coverage area by the NEF/AF and enforcing time synchronization service for the requested coverage area.
---Next Change---
[bookmark: _Toc122440908]7.2.26	TSCTSF Services
The following NF services are specified for TSCTSF.
Table 7.2.26-1: NF Services provided by TSCTSF
	Service Name
	Description
	Reference in TS 23.502 [3]

	Ntsctsf_TimeSynchronization
	Provides support for time synchronization service based on (g)PTP or 5G access stratum time distribution method as described in clause 5.27.1.8. Allows the NF consumer to subscribe for the UE and 5GC capabilities for (g)PTP or 5G access stratum based time synchronization service or time synchronization status information updates. Allows the NF consumer to configure the UEs and the 5GC for the (g)PTP based time synchronization service.
	5.2.27.2

	Ntsctsf_QoSand TSCAssistance
	Allows the NF consumer to provide QoS parameters and information to create TSC Assistance Container.
	5.2.27.3

	Ntsctsf_ASTI
	Provides support for time synchronization service based on 5G access stratum time distribution method as described in clause 5.27.1.8. Allows the NF consumer to configure the 5GC and RAN for 5G access stratum based time synchronization service for the UEs and subscribe to time synchronization status information updates.
	5.2.27.4



---End of Changes---
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