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	Reason for change:
	The reference to "monitoring capability" in 5.20 is incorrect in the context of time synchonizatrion service. The time synchronization uses a dedicated exposure service as described in clause 5.27.1.8.
Also, there is an EN on the “handling PMIC exchange while UE is in idle”, when the SMF send the PMIC to UE via SM context, it will trigger the paging when the UE is in idle. This is normal operation already in R16; the TSN AF does not know whether the UE/DS-TT is in Idle or not when the TSN AF sends a PMIC to DS-TT. If the UE is in Idle, the UE is paged as usual. It is therefore proposed just to remove the EN.
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[bookmark: _Toc20150020][bookmark: _Toc27846819][bookmark: _Toc36187950][bookmark: _Toc45183854][bookmark: _Toc47342696][bookmark: _Toc51769397][bookmark: _Toc75357068]5.20	External Exposure of Network Capability
The Network Exposure Function (NEF) supports external exposure of capabilities of network functions. External exposure can be categorized as Monitoring capability, Provisioning capability, Policy/Charging capability and Analytics reporting capability. The Monitoring capability is for monitoring of specific event for UE in 5G System and making such monitoring events information available for external exposure via the NEF. The Provisioning capability is for allowing external party to provision of information which can be used for the UE in 5G System. The Policy/Charging capability is for handling access and mobility management, QoS and charging policies for the UE based on the request from external party. The Analytics reporting capability is for allowing an external party to fetch or subscribe/unsubscribe to analytics information generated by 5G System (this is further defined in TS 23.288 [86]).
Monitoring capability is comprised of means that allow the identification of the 5G network function suitable for configuring the specific monitoring events, detect the monitoring event, and report the monitoring event to the authorised external party. Monitoring capability can be used for exposing UE's mobility management context such as UE location, reachability, roaming status, and loss of connectivity. AMF stores URRP-AMF information in the MM context to determine the NFs that are authorised to receive direct notifications from the AMF. UDM stores URRP-AMF information locally to determine authorised monitoring requests when forwarding indirect notifications.
Monitoring capability can be used to expose UE's availability for time synchronization service. In this case, the NEF may monitor events at the DS-TT(s) and NW-TT regarding IEEE Std 1588 [126] or IEEE Std 802.1AS [104] configuration operation as specified in clause 5.27.1.4 and upon detecting an event from DS-TT or NW-TT, the NEF may report the UE availability for time synchronization event to the authorised external party.
Provisioning capability allows an external party to provision the Expected UE Behaviour or the 5G-VN group information or service specific information to 5G NF via the NEF. The provisioning comprises of the authorisation of the provisioning external third party, receiving the provisioned external information via the NEF, storing the information, and distributing that information among those NFs that use it. The externally provisioned data can be consumed by different NFs, depending on the data. In the case of provisioning the Expected UE Behaviour, the externally provisioned information which is defined as the Expected UE Behaviour parameters in clause 4.15.6.3 of TS 23.502 [3] or Network Control parameter in clause 4.15.6.3a of TS 23.502 [3] consists of information on expected UE movement, Expected UE Behaviour parameters or expected Network Configuration parameter. The provisioned Expected UE Behaviour parameters may be used for the setting of mobility management or session management parameters of the UE. In the case of provisioning the 5G-VN group information the externally provisioned information is defined as the 5G-VN group parameters in clause 4.15.6.7 of TS 23.502 [3] and it consists of some information on the 5G-VN group. The affected NFs are informed via the subscriber data update as specified in clause 4.15.6.2 of TS 23.502 [3]. The externally provisioned information which is defined as the Service Parameters in clause 4.15.6.7 of TS 23.502 [3] consists of service specific information used for supporting the specific service in 5G system. The provisioned Service Parameters may be delivered to the UEs. The affected NFs are informed of the data update.
Policy/Charging capability is comprised of means that allow the request for session and charging policy, enforce QoS policy, apply accounting functionality and requests to influence access and mobility management policies. It can be used for specific QoS/priority handling for the session of the UE, and for setting applicable charging party or charging rate.
Analytics reporting capability is comprised of means that allow discovery of type of analytics that can be consumed by external party, the request for consumption of analytics information generated by NWDAF.
An NEF may support CAPIF functions for external exposure as specified in clause 6.2.5.1.
An NEF may support exposure of NWDAF analytics as specified in TS 23.288 [86].
The NEF may support exposure of 5GS and/or UE availability and capabilities for time synchronization service as specified in clause 5.27.1.8.
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[bookmark: _Toc75440860]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 may request to control the (g)PTP time synchronization service with specific service parameters for targeted UE(s). The AF controls activation and deactivation of the time synchronization service for the target UE(s).
-	The AF may request to control the 5G reference time distribution for targeted UE(s).
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 identity.
The NEF exposes the 5GS and/or UE availability and capabilities for synchronization service to the AF. The exposed information includes the list of UE identities and may include the supported time synchronization distribution methods (i.e. supported IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation modes), (g)PTP grandmaster capable, 5G Clock quality. The NEF exposure of UE availability and capabilities for (g)PTP time synchronization service is described in clause 4.15.9.2 of TS 23.502 [3].
The AF request to control the (g)PTP time synchronization service is sent to the NEF and may target a UE or multiple UEs. The request may be targeted to: 
Individual UEs identified using GPSI, Group of UEs identified using External Group Identity, or an IP address/Prefix or a MAC address, or any UE accessing the combination of DNN, S-NSSAI.
The AF request includes requested 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 described in clause 4.15.9.3 of TS 23.502 [3].
The AF may request to use the 5G clock sync as a time synchronization distribution method. In this case, the time source is provided by the 5GS. 5G-AN provides a 5GS reference time to the UE via 3GPP radio access; UE/DS-TT may provide 5G reference timing information to end stations using implementation specific means. This method is applicable for both IP and ETH PDU Sessions. The request to control the 5G reference time distribution is described in clause 4.15.9.4 of TS 23.502 [3].
Editor's note:	The clock accuracy attribute for time synchronization configuration, NEF exposure of 5G time domain accuracy, AF input regarding requested accuracy and use of time sync accuracy within 5G System is FFS.
The AF or NEF selects the TSCTSF as specified in clause 6.3.24.
The TSCTSF uses the Time Synchronization parameters received from AF (directly or via NEF) to control the 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 BMIC to manage the IEEE Std 1588 [126] or IEEE Std 802.1AS [104] operation in the DS-TT or NW-TT, respectively (see clause 5.27.1.4).
Editor's note:	Handling of PMIC exchange with UE(s) in idle mode is FFS.
The TSCTSFNEF stores the Notification Target Address in the UDR for the combination of DNNSS and S-NSSAI until the target UE establishes the PDU Session to this DNN/S-NSSAI. The PCF can retrieve the Notification Target Address from the UDR based on the DNN/S-NSSAI. The PCF notifies the NEF TSCTSF for the PDU session establishment using the Notification Target Address as received from the UDR. The NEF TSCTSF deletes the Notification Target Address from the UDR when it completes a time synchronization deactivation request for this DNN/S-NSSAI.
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 to the NEF. 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 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. If the start-time and/or the stop-time of the Temporal Validity Condition is in the future, the TSCTSF maintains the start-time and stop-time for the time synchronization service for the corresponding AF Session(s). If the start-time is in the past, the TSCTSF treats the AF request as if the time synchronization service was activated immediately. When the start-time or stop-time is reached, the TSCTSF sends PMIC/BMIC signalling to configure the (g)PTP functionality in DS-TT(s) and NW-TT for activating or deactivating time synchronization service to the corresponding AF Session(s), and enables or disables the 5GS reference time distribution to the respective UEs (as AF requested time synchronization distribution method described in this clause).
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