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* * * First change * * * 

[bookmark: _Toc131517082]6.2.2	SMF
The Session Management function (SMF) includes the following functionality. Some or all of the SMF functionalities may be supported in a single instance of a SMF:
-	Session Management e.g. Session Establishment, modify and release, including tunnel maintain between UPF and AN node.
-	UE IP address allocation & management (including optional Authorization). The UE IP address may be received from a UPF or from an external data network.
-	DHCPv4 (server and client) and DHCPv6 (server and client) functions.
-	Functionality to respond to Address Resolution Protocol (ARP) requests and / or IPv6 Neighbour Solicitation requests based on local cache information for the Ethernet PDUs. The SMF responds to the ARP and / or the IPv6 Neighbour Solicitation Request by providing the MAC address corresponding to the IP address sent in the request.
-	Selection and control of UP function, including controlling the UPF to proxy ARP or IPv6 Neighbour Discovery, or to forward all ARP/IPv6 Neighbour Solicitation traffic to the SMF, for Ethernet PDU Sessions.
-	Configures traffic steering at UPF to route traffic to proper destination.
-	5G VN group management, e.g. maintain the topology of the involved PSA UPFs, establish and release the N19 tunnels between PSA UPFs, configure traffic forwarding at UPF to apply local switching, N6-based forwarding or N19-based forwarding.
-	Termination of interfaces towards Policy control functions.
-	Lawful intercept (for SM events and interface to LI System).
-	Support for charging.
-	Control and coordination of charging data collection at UPF.
-	Termination of SM parts of NAS messages.
-	Downlink Data Notification.
-	Initiator of AN specific SM information, sent via AMF over N2 to AN.
-	Determine SSC mode of a session.
-	Support for Control Plane CIoT 5GS Optimisation.
-	Support of header compression.
-	Act as I-SMF in deployments where I-SMF can be inserted, removed and relocated.
-	Provisioning of external parameters (Expected UE Behaviour parameters or Network Configuration parameters).
-	Support P-CSCF discovery for IMS services.
-	Act as V-SMF with following roaming functionalities:
-	Handle local enforcement to apply QoS SLAs (VPLMN).
-	Charging (VPLMN).
-	Lawful intercept (in VPLMN for SM events and interface to LI System).
-	Support for interaction with external DN for transport of signalling for PDU Session authentication/authorization by external DN.
-	Instructs UPF and NG-RAN to perform redundant transmission on N3/N9 interfaces.
-	Generation of the TSC Assistance Information based on the TSC Assistance Container or Traffic Assistance Container received from the PCF.
-	Support for RAN feedback for BAT offset and adjusted periodicity as defined in clause 5.27.2.5.
NOTE:	Not all of the functionalities are required to be supported in an instance of a Network Slice.
In addition to the functionalities of the SMF described above, the SMF may include policy related functionalities as described in clause 6.2.2 of TS 23.503 [45].
In addition to the functionality of the SMF described above, the SMF may include the following functionality to support monitoring in roaming scenarios:
-	Normalization of reports according to roaming agreements between VPLMN and HPLMN; and
-	Generation of charging information for Monitoring Event Reports that are sent to the HPLMN.
The SMF may also include following functionalities to support Edge Computing enhancements (further defined in TS 23.548 [130]):
-	Selection of EASDF and provision of its address to the UE as the DNS Server for the PDU session;
-	Usage of EASDF services as defined in TS 23.548 [130];
-	For supporting the Application Layer Architecture defined in TS 23.558 [134]: Provision and updates of ECS Address Configuration Information to the UE.
The SMF and SMF+ PGW-C may also include following functionalities to support Network Slice Admission Control:
-	Support of NSAC for maximum number of PDU sessions as defined in clauses 5.15.11.2, 5.15.11.3 and 5.15.11.5.
-	Support of NSAC for maximum number of UEs as defined in clauses 5.15.11.3 and 5.15.11.5.
-	Support of PDU Set based QoS handling as described in clause 5.37.5.
The SMF may also include following functionalities:
-	Providing per-QoS flow Non-3GPP QoS assistance information to the UE (e.g. PEGC).
In addition to the functionalities of the SMF described above, the SMF may also include functionalities to support Network Slice Replacement as described in clause 5.15.19.

* * * Second change * * *

[bookmark: _Toc131517086]6.2.5.0	NEF functionality
The Network Exposure Function (NEF) supports the following independent functionality:
-	Exposure of capabilities and events:
	NF capabilities and events may be securely exposed by NEF for e.g. 3rd party, Application Functions, Edge Computing as described in clause 5.13.
	NEF stores/retrieves information as structured data using a standardized interface (Nudr) to the Unified Data Repository (UDR).
-	Secure provision of information from external application to 3GPP network:
	It provides a means for the Application Functions to securely provide information to 3GPP network, e.g. Expected UE Behaviour, 5G-VN group information, time synchronization service information, traffic assistance service information and PDU Set handling service specific information. In that case the NEF may authenticate and authorize and assist in throttling the Application Functions.
-	Translation of internal-external information:
	It translates between information exchanged with the AF and information exchanged with the internal network function. For example, it translates between an AF-Service-Identifier and internal 5G Core information such as DNN, S-NSSAI, as described in clause 5.6.7.
	In particular, NEF handles masking of network and user sensitive information to external AF's according to the network policy.
-	Redirecting the AF to a more suitable NEF/L-NEF e.g. when serving an AF request for local information exposure and detecting there is a more appropriate NEF instance to serve the AF's request.
-	The Network Exposure Function receives information from other network functions (based on exposed capabilities of other network functions). NEF stores the received information as structured data using a standardized interface to a Unified Data Repository (UDR). The stored information can be accessed and "re-exposed" by the NEF to other network functions and Application Functions, and used for other purposes such as analytics.
-	A NEF generates Traffic Assistance Container based on the Traffic Assistance input parameters received from an AF. The NEF forwards the generated Traffic Assistance Container to the PCF.
-	A NEF may also support a PFD Function: The PFD Function in the NEF may store and retrieve PFD(s) in the UDR and shall provide PFD(s) to the SMF on the request of SMF (pull mode) or on the request of PFD management from NEF (push mode), as described in TS 23.503 [45].
-	A NEF may also support a 5G-VN Group Management Function: The 5G-VN Group Management Function in the NEF may store the 5G-VN group information in the UDR via UDM as described in TS 23.502 [3].
-	Exposure of analytics:
	NWDAF analytics may be securely exposed by NEF for external party, as specified in TS 23.288 [86].
-	Retrieval of data from external party by NWDAF:
	Data provided by the external party may be collected by NWDAF via NEF for analytics generation purpose. NEF handles and forwards requests and notifications between NWDAF and AF, as specified in TS 23.288 [86].
-	Support of Non-IP Data Delivery:
	NEF provides a means for management of NIDD configuration and delivery of MO/MT unstructured data by exposing the NIDD APIs as described in TS 23.502 [3] on the N33/Nnef reference point. See clause 5.31.5.
-	Charging data collection and support of charging interfaces.
-	Support of UE member selection assistance functionality:
-	NEF may provide one or more list(s) of candidate UE(s) (among the list of target member UE(s) provided by the AF) and additional information to the AF based on the parameters contained in the request from the AF as described in clause 5.46.2.
-	Support of UAS NF functionality:
	Details are defined in TS 23.256 [136].
-	Support of EAS deployment functionality:
	Details are defined in TS 23.548 [130].
-	Support of SBI-based MO SM transmit for MSISDN-less MO SMS:
	Details are defined in TS 23.540 [142].
-	Support PDU Set Handling as defined in clause 5.37.5.
A specific NEF instance may support one or more of the functionalities described above and consequently an individual NEF may support a subset of the APIs specified for capability exposure.
NOTE:	The NEF can access the UDR located in the same PLMN as the NEF.
The services provided by the NEF are specified in clause 7.2.8.
For external exposure of services related to specific UE(s), the NEF resides in the HPLMN. Depending on operator agreements, the NEF in the HPLMN may have interface(s) with NF(s) in the VPLMN.
When a UE is capable of switching between EPC and 5GC, an SCEF+NEF is used for service exposure. See clause 5.17.5 for a description of the SCEF+NEF.


* * * Third change * * *

[bookmark: _Toc131517120]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.
-	Creating the Traffic Assistance Container based on individual traffic input 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 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 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.
-	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.

* * * Fourth change * * *

[bookmark: _Toc131516837]5.27.2.1	General
TSC Assistance Information (TSCAI) is defined in Table 5.27.2-1 and describes TSC traffic characteristics and/or XR traffic characteristics for use in the 5G System. TSCAI may be used by the 5G-AN, if provided by SMF. The knowledge of TSC traffic pattern is useful for 5G-AN as it allows more efficiently the UE power management handling and scheduling of QoS Flows that have a periodic, deterministic traffic characteristics either via Configured Grants, Semi-Persistent Scheduling or with Dynamic Grants.
The TSCTSF determines the TSC Assistance Container (defined in Table 5.27.2-2) based on information provided by an AF/NEF or a DetNet controller as described in clause 5.27.2.3 and provides it to the PCF for IP type and Ethernet type PDU Sessions. In the case of integration with IEEE TSN network, the TSN AF determines TSC Assistance Container as described in clause 5.27.2.2 and provides it to the PCF for Ethernet PDU Sessions. The PCF receives the TSC Assistance Container from the TSCTSF or the TSN AF and forwards it to the SMF as part of PCC rule as described in clause 6.1.3.23a of TS 23.503 [45].
The SMF binds a PCC rule with a TSC Assistance Container to a QoS Flow as described in clause 6.1.3.2.4 of TS 23.503 [45]. The SMF uses the TSC Assistance Container to derive the TSCAI for that QoS Flow and sends the derived TSCAI to the NG-RAN. The Periodicity, Periodicity Range, Burst Arrival Time (BAT), BAT Window and Survival Time components of the TSCAI are specified by the SMF with respect to the 5G clock. The SMF is responsible for mapping the Burst Arrival Time, BAT Window, Periodicity and Periodicity Range from an external clock (when available) to the 5G clock based on the time offset and cumulative rateRatio (when available) between the external clock time and 5GS time as measured and reported by the UPF. The SMF determines the TSCAI as described in clause 5.27.2.4.
A Survival Time, which indicates the time period an application can survive without any data burst, may be provided by TSN AF/AF or by the TSCTSF either in terms of maximum number of messages (message is equivalent to all packets of a data burst) or in terms of time units. Only a single data burst is expected within a single time period referred to as the periodicity.
The SMF may send an update of the TSCAI to the NG-RAN as defined in clauses 4.3.3.2, 4.9.1.2.2 and 4.9.1.3.2 of TS 23.502 [3] or as defined in clause 5.37.8.2.
Table 5.27.2-1: TSC Assistance Information (TSCAI)
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two data bursts.

	Burst Arrival Time (optional)
	The latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction).

	Survival Time (optional)
	Survival Time, as defined in TS 22.261 [2], refers to the time period an application can survive without any data burst.

	Burst Arrival Time Window (BAT Window) (optional)
(NOTE 1) (NOTE 2)
	Indicates the acceptable earliest and latest arrival time of the first packet of the data burst at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction).

	Capability for BAT adaptation (optional) (NOTE 1)
	Indicates that the AF will adjust the burst sending time according to the network provided Burst Arrival Time offset (see clause 5.27.2.5).

	N6 Jitter Information (optional)
(NOTE 3)
	Jitter information associated with the Periodicity in downlink (see clause 5.378.1).

	Periodicity Range (optional) (NOTE 4)
	It indicates that the AF will adjust the periodicity and provides the acceptable range, formulated as lower bound and upper bound of the Periodicity.

	NOTE 1:	Only one of the parameters (BAT Window or Capability for BAT adaptation) can be provided.
NOTE 2:	The parameter can only be provided together with Burst Arrival Time.
NOTE 3:	Only one of the parameters Burst Arrival Time or N6 Jitter Information may be provided for a given Traffic Flow.
NOTE 4:	The Periodicity Range can only be provided together with Periodicity when Burst Arrival Time and Burst Arrival Time Window are present.



Table 5.27.2-2: TSC Assistance Container (TSCAC)
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two data bursts.

	Burst Arrival Time (optional)
	The time when the first packet of the data burst arrives at the ingress port of 5GS for a given flow direction (DS-TT for uplink, NW-TT for downlink).

	Survival Time (optional)
	It refers to the time period an application can survive without any data burst, as defined in TS 22.261 [2].

	Time Domain (optional)
	The (g)PTP domain of the TSC flow.

	Burst Arrival Time Window (BAT Window) (optional)
(NOTE 1) (NOTE 2)
	Indicates the acceptable earliest and latest arrival time of the first packet of the data burst at the ingress port of 5GS for a given flow direction (DS-TT for uplink, NW-TT for downlink).

	Capability for BAT adaptation (optional) (NOTE 1)
	It indicates that the AF will adjust the burst sending time according to the network provided Burst Arrival Time offset (see clause 5.27.2.5).

	Periodicity Range (optional) (NOTE 3)
	It indicates that the AF will adjust the periodicity and provides the acceptable range, formulated as lower bound and upper bound of the Periodicity.

	NOTE 1:	Only one of the parameters (BAT Window or Capability for BAT adaptation) can be provided.
NOTE 2:	The parameter can only be provided together with Burst Arrival Time.
NOTE 3:	The Periodicity Range can only be provided together with Periodicity when Burst Arrival Time and Burst Arrival Time Window are present.





* * * Fifth change * * *

[bookmark: _Toc131517031][bookmark: _Hlk130904384]5.37.8.2	Periodicity and N6 Jitter Information associated with Periodicity
At AF Session Establishment with QoS, the 5G System may be provided with Traffic AssistancePeriodicity information for NG RAN to configure UE power management for connected mode DRX. Traffic Assitance information contains Periodicity information. The Traffic AssistancePeriodicity information is provided by the AF to the PCF via NEF or directly to the PCF when the AF is trusted. The Traffic Assistance information is provided either in a container, called Traffic Assitance Container in case it is provided by a trusted AF or as input traffic parameters to NEF which generates the Traffic Assistance Container and forwards it to the PCF. 

Editor's note:	The method used to provide the Periodicity information to SMF is FFS.
The PCF should send the Traffic AssistancePeriodicity information received from the AF and includes an indication for SMF to request UPF to perform jitter measurements within PCC Rules, in accordance with the operator's local policies.
Upon reception of PCC rule, the SMF determines the TSCAI and forwards it to the NG-RAN. If the PCC rule includes an indication to perform jitter measurements, the SMF also sends the DL Periodicity to the UPF and requests the UPF to monitor and periodically report the Jitter information associated with the DL Periodicity using the N4 Session Modification procedure, see clause 5.8.5.11. It provides the DL Periodicity in the request to the UPF.
NOTE 1:	How the UPF derives the N6 jitter is implementation dependent.
NOTE 2:	How the UPF derives periodicity when not provided by the AF is implementation dependent.
Editor's note:	The method used to report the Periodicity information from the UPF to the SMF is FFS.
At reception of Jitter measurements from the UPF in the N4 Session Level Report, the SMF includes the Jitter information together with the associated Periodicity in the TSCAI and forwards it to the NG-RAN in an NGAP message, see clause 5.27.2.
NOTE 3:	In order to prevent frequent updates from the UPF, the UPF sends the N6 Jitter Measurement Report periodically or only when the jitter is larger than a threshold.


* * * Sixth change * * *
[bookmark: _Toc122440745]
5.X	Traffic Assistance Service Support
5.X.1	General
This clause describes 5G system features that can be used independently or in combination to enable traffic assistance services:
-	Traffic Assistance Information: describes traffic characteristics for TSC flow as described in clause 5.27.2, high data rate low latency services and XR and interactie media services as described in clause 5.37 that may be provided optionally for use by the gNB, to allow more efficiently schedule of radio resources for periodic traffic and applies to PDU Session type Ethernet and IP.
NOTE 1:	Traffic Assitance information can be used for TSC flows in a similar way as described in clause 5.27.2.
5.X.2	Traffic Assistance Container (TrAC)
5.X.2.1	General
Traffic Assistance Container (TrAC) is determined by AF or NEF or TSCTSF. In case of trusted AFs, TrAC is provided by the AF to 5GS. In case of untrusted AFs, NEF is responsible for determining the TrAC for XR services. TSCTSF is responsible for determining the TrAC for TSC services.
The TrAC is as defined in Table 5.X.2-1 and is translated to TSCAI by SMF as defined in 5.27.2.4. 
Table 5.X.2-1: Traffic Assistance Container (TrAC)
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two data bursts.

	Burst Arrival Time (optional)
	The time when the first packet of the data burst arrives at the ingress port of 5GS for a given flow direction (DS-TT for uplink, NW-TT for downlink).

	Survival Time (optional)
	It refers to the time period an application can survive without any data burst, as defined in TS 22.261 [2].

	Time Domain (optional)
	The (g)PTP domain of the TSC flow.

	Burst Arrival Time Window (BAT Window) (optional)
(NOTE 1) (NOTE 2)
	Indicates the acceptable earliest and latest arrival time of the first packet of the data burst at the ingress port of 5GS for a given flow direction (DS-TT for uplink, NW-TT for downlink).

	Capability for BAT adaptation (optional) (NOTE 1)
	It indicates that the AF will adjust the burst sending time according to the network provided Burst Arrival Time offset (see clause 5.27.2.5).

	Periodicity Range (optional) (NOTE 4)
	It indicates that the AF will adjust the periodicity and provides the acceptable range, formulated as lower bound and upper bound of the Periodicity.

	NOTE 1:	Only one of the parameters (BAT Window or Capability for BAT adaptation) can be provided.
NOTE 2:	The parameter can only be provided together with Burst Arrival Time.
NOTE 3:	The Periodicity Range can only be provided together with Periodicity when Burst Arrival Time and Burst Arrival Time Window are present.



5.X.2.2	Traffic Assistance Container determination by TSCTSF and NEF
Traffic Assistance Container is determined by TSCTSF for TSC flows. TSCTSF determines the TrAC as described in clause 5.27.2.3. 
Traffic Assistance Container is determined by NEF for XR flows in case of an untrusted AF. NEF determines the TrAC as described in clause 5.27.2.3 and additionally considers the following:
-	If the AF is able to adjust the periodicity, the AF may also provide the Periodicity Range along with the Periodicity to the NEF.
-	If the AF is able to adjust the transmission time and periodicity then in addition to above parameters, it may provide a BAT Window (optional) or the capability for BAT adaptation (optional), or Periodicity Range (optional), to the NEF.
 
* * * * End of changes * * 
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