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[bookmark: _Toc106188178]---Start of the 1st Change---
5.7.2.4.1c	Notification control with BAT adaptation capability
If, for a given GBR QoS Flow, Notification control is enabled and indication of "burst arrival time adaptation" is set in the TSCAI, the following shall apply: 
· If the NG-RAN determines that the PDB for the give QoS Flow can no longer be guaranteed/fulfilled with the current BAT, then it notifies the SMF as described in TS 23.501 [2] and in addition may include a BAT offset in the N2 SM information that is sent to SMF which, eventually forwarded via PCF/TSCTSF/NEF to AF.
---Next Change---
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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.
· RAN feedback for BAT offset and periodicity describes mechanism supported by NG-RAN and 5G CN that enables AF to adapt received BAT offset and periodicity from NG-RAN for a given traffic flow.
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: _Toc122440574]5.27.2.1	General
TSC Assistance Information (TSCAI) is defined in Table 5.27.2-1 and describes TSC 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 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 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 window, 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, and Periodicity and Periodicity window 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 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].
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).

	Capability for Periodicity adaptation (optional) (NOTE 3)
	It refers to the capability of AF to adapt to upstream/downstream transmission periodicity according to NG-RAN proposed periodicity.

	Periodicity Window (optional) (NOTE3 and NOTE 4) 
	It refers to the range of periodicities (as indicated by Periodicity-start and Periodicity-end) showing the acceptable shortest and longest values of window by AF.

	NOTE 1:	Only one of the parameters (BAT Window or Capability for BAT adaptation) can be provided.
NOTE 2:	The parameter will only be provided together with Burst Arrival Time.
NOTE 3: Only one of the parameters (Periodicity Window or Periodicity adaptation capability) can be provided. 
NOTE 4: The parameter will only be provided together with Periodicity.



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 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).

	Capability for Periodicity adaptation (optional) (NOTE 3)
	It refers to the capability of AF to adapt to upstream/downstream transmission periodicity according to NG-RAN proposed periodicity.

	Periodicity Window (optional) (NOTE3 and NOTE 4) 
	It refers to the range of periodicities (as indicated by Periodicity-start and Periodicity-end) showing the acceptable shortest and longest values of window by AF.

	NOTE 1:	Only one of the parameters (BAT Window or Capability for BAT adaptation) can be provided.
NOTE 2:	The parameter will only be provided together with Burst Arrival Time.
NOTE 3: Only one of the parameters (Periodicity Window or Periodicity adaptation capability) can be provided. 
NOTE 4: The parameter will only be provided together with Periodicity.



---Next Change---
[bookmark: _Toc122440576]5.27.2.3	TSC Assistance Container determination by TSCTSF
The TSCTSF constructs TSC Assistance Container (defined in Table 5.27.2-2) based on information provided (directly or via NEF) by the AF for IP or Ethernet type PDU Sessions.
The AF may provide Flow Direction, Burst Arrival Time (optional) at the UE/DS-TT (uplink) or UPF/NW-TT (downlink), Maximum Burst Size, Periodicity, Survival Time (optional), and a Time Domain (optional) to the TSCTSF. If the AF is able to adjust the burst sending time, the AF may in addition provide a BAT Window or the Capability for BAT adaptation to the TSCTSF. Based on these parameters, the TSCTSF constructs a TSC Assistance Container and provides it to PCF. If the AF provides to the TSCTSF a Burst Arrival Time or Periodicity without corresponding Time Domain, the TSCTSF sets the Time Domain = "5GS" in the TSC Assistance Container.
In case 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), capability for Periodicity adaptation (optional) or Periodicity Window (optional), to the TSCTSF.
NOTE:	The Maximum Burst Size is signalled separately, i.e. it is not part of the TSC Assistance Container.
The AF provides these parameters to the NEF and the NEF forwards these parameters to the TSCTSF. The AF trusted by the operator provides these parameters to the TSCTSF directly.
The TSCTSF sends the TSC Assistance Container to the PCF as follows:
-	The TSCTSF uses the UE IP address/DS-TT port MAC address to identify the PCF and N5 association related to the PDU Session of a UE/DS-TT.
---Next Change---
[bookmark: _Toc122440577]5.27.2.4	TSCAI determination based on TSC Assistance Container
The SMF determines the TSCAI (defined in Table 5.27.2-1) for the QoS Flow based on the TSC Assistance Container of the PCC rule bound to the QoS Flow. This clause is applicable irrespective of whether the TSC Assistance Container is determined by the TSN AF or by the TSCTSF.
The Burst Arrival Time and Periodicity component of the TSCAI that the SMF sends to the 5G-AN are specified with respect to the 5G clock. The SMF is responsible for mapping the Burst Arrival Time and Periodicity in the TSC Assistance Container from an external clock to the 5G clock based on the time offset and cumulative rateRatio (when available) between external time and 5GS time as measured and reported by the UPF. The SMF may correct the TSCAI based on the UPF report for time offset and cumulative rateRatio between external PTP time and 5GS time as measured and reported by the UPF.
The TSCAI parameter determination in SMF is done as follows:
-	For traffic in downlink direction, the SMF corrects the Burst Arrival Time in the TSC Assistance Container based on the latest received time offset measurement from the UPF and sets the TSCAI Burst Arrival Time as the sum of the corrected value and CN PDB as described in clause 5.7.3.4, representing the latest possible time when the first packet of the data burst arrives at the AN.
· In addition, if the TSCAC includes Burst Arrival Time Window instead of Burst Arrival Time, the SMF corrects the earliest BAT in window (opening edge) and latest BAT in window (closing edge) based on the latest received time offset measurement from the UPF and sets the TSCAI opening and closing edges of the Burst Arrival window as a sum of the corrected values and PDB as described in clause 5.7.3.4, representing the AF preferred BAW at the AN.
-	For traffic in uplink direction, the SMF corrects the Burst Arrival Time in the TSC Assistance Container based on the latest received time offset measurement from the UPF and sets the TSCAI Burst Arrival Time as the sum of the corrected value and UE-DS-TT Residence Time, representing the latest possible time when the first packet of the data burst arrives at the egress of the UE. How the SMF corrects the Burst Arrival Time if the UE-DS-TT Residence Time has not been provided by the UE is up to SMF implementation.
· In addition, if the TSCAC includes Burst Arrival Window instead of Burst Arrival Time, the SMF corrects the earliest BAT in window (opening edge) and latest BAT in window (closing edge) based on the latest received time offset measurement from the UPF and sets the TSCAI opening and closing edges of the Burst Arrival window as the sum of the corrected value and UE-DS-TT Residence Time, representing the AF preferred BAT window at the AN.
-	The SMF corrects the Periodicity in the TSC Assistance Container using the cumulative rateRatio if the cumulative rateRatio was previously received from the UPF and sets the TSCAI Periodicity as the corrected value. Otherwise, the SMF sets the received Periodicity in the TSCAI without any correction.
-	The SMF sets the TSCAI Flow Direction as the Flow Direction in the TSC Assistance Container.
-	If Survival Time is provided in terms of maximum number of messages, the SMF converts maximum number of messages into time units by multiplying its value by the TSCAI Periodicity, and sets the TSCAI Survival Time to the calculated value. If Survival Time is provided in time units, the SMF corrects the Survival Time using the cumulative rateRatio if the cumulative rateRatio was previously received from the UPF and sets the TSCAI Survival Time to the corrected value. Otherwise, SMF sets the TSCAI Survival Time without correction.
-	If the TSC Assistance Container contains a BAT Window, the SMF sets and corrects the indicated earliest and latest possible arrival time of the first packet in the same way it is described for the correction of the Burst Arrival Time above.
-	If the TSC Assistance Container contains a Capability for BAT adaptation, the SMF sets the Capability for BAT adaptation in the TSCAI.
· If the TSC Assistance Container contains Capability for BAT adaptation, the SMF sets this value to Capability for BAT adaptation parameter in the TSCAI. 
· If the TSC Assistance Container contains Capability for Periodicity adaptation, the SMF sets this value to Capability for Periodicity adaptation parameter in the TSCAI.
· If the TSC Assistance Container contains Periodicity Window, the SMF sets this value to Periodicity window parameter in the TSCAI.
Depending on whether the Time Domain is provided in the TSC Assistance container, SMF may perform the following:
-	the SMF provisions the UPF/NW-TT to report the clock drifting between 5G clock and the external GM clock for the (g)PTP time domain number that is configured to the NW-TT.
-	the SMF provisions the UPF/NW-TT to report the clock drifting between 5G clock and the external GM clock for the given Time Domain number.
The SMF uses the N4 Association Setup or Update procedures as described in clause 4.4.3 of TS 23.502 [3] to provision the UPF to report the clock drifting.
If the SMF has clock drift information for a Time Domain and if the Time Domain matches with the Time Domain in the TSC Assistance Container (i.e. clock drift between 5G timing and AF supplied Time Domain determined based on UPF reporting), or Time Domain information is not provided in the TSC Assistance Container, then the SMF may adjust the TSCAI information so that it reflects the 5GS Clock as described in clause 5.27.2.1.
If the SMF does not have synchronization information for a requested Time Domain in the TSC Assistance Container, or the Time Domain in the TSC Assistance Container is set to a value = "5GS", then the TSCAI information will be used without adjustment.
In the case of drift between external GM clock and 5G clock, the UPF updates the offset to SMF using the N4 Report Procedure as defined in clause 4.4.3.4 of TS 23.502 [3]. If the cumulative rateRatio is available and in the case of change of cumulative rateRatio between external PTP time and 5G time, the UPF updates the cumulative rateRatio to SMF using the N4 Report Procedure as defined in clause 4.4.3.4 of TS 23.502 [3]. The SMF may then trigger a PDU Session Modification as defined in clause 4.3.3 of TS 23.502 [3] in order to update the TSCAI to the NG-RAN without requiring AN or N1 specific signalling exchange with the UE.
NOTE 4:	In order to prevent frequent updates from the UPF, the UPF sends the offset or the cumulative rateRatio only when the difference between the current measurement and the previously reported measurement is larger than a threshold as described in clause 4.4.3.4 of TS 23.502 [3].
---Next Change---
[bookmark: _Toc122440578]5.27.2.5	RAN feedback for Burst Arrival Time offset and Periodicity
5.27.2.5.1	Overview
If the NG-RAN receives a TSCAI containing a BAT Window or the Capability for BAT adaptation for a QoS Flow, the NG-RAN can determine a BAT offset in order to align the arrival of the traffic bursts with the next expected transmission opportunity over the air interface in each direction (i.e. DL or UL). The BAT offset can take a positive or a negative values.
NG-RAN may support the following feedback mechanisms:
-	Proactive RAN feedback for Burst Arrival Time adaptation: NG-RAN may provide a Burst Arrival Time offset as part of QoS flow establishment or modification as illustrated in clause 5.27.2.5.2;
-	Reactive RAN feedback for Burst Arrival Time adaptation: NG-RAN may provide a Burst Arrival Time offset after QoS flow establishment as illustrated in clause 5.27.2.5.3.
---Next Change---

[bookmark: _Toc122440579]5.27.2.5.1	Overview
If the NG-RAN receives a TSCAI containing a BAT Window or the Capability for BAT adaptation for a QoS Flow, the NG-RAN can determine a BAT offset in order to align the arrival of the traffic bursts with the next expected transmission opportunity over the air interface in each direction (i.e. DL or UL). The BAT offset can take a positive or a negative values.
If the NG-RAN receives a TSCAI containing a Periodicity Window or the Capability for Periodicity adaptation for a QoS Flow, the NG-RAN can determine a Periodicity offset along with above specified BAT offset, in order to align the arrival of the traffic bursts with the next expected transmission opportunity over the air interface in each direction (i.e. DL or UL). 
NG-RAN may support the following feedback mechanisms:
-	Proactive RAN feedback for adaptation of Burst Arrival Time and adaptation periodicity: NG-RAN may provide a Burst Arrival Time offset, Periodicity as part of QoS flow establishment or modification as illustrated in clause 5.27.2.5.2;
-	Reactive RAN feedback for Burst Arrival Time adaptation: NG-RAN may provide a Burst Arrival Time offset after QoS flow establishment as illustrated in clause 5.27.2.5.3.
---Next Change---

[bookmark: _Toc122440580]5.27.2.5.2	Proactive RAN feedback for Burst Arrival Time adaptation offset and Periodicity with BAT
If the NG-RAN receives a Burst Arrival Time and either the capability for BAT adaptation or a Burst Arrival Time Window in the TSCAI for a QoS Flow, the 5GS will perform the following actions:
-	The NG-RAN can determine a BAT offset in order to align the expected arrival of the traffic bursts (as indicated in the BAT) with the time when the next transmission over the air interface in each direction (i.e. DL or UL) is expected. Alternatively, NG-RAN may choose to not send 'BAT offset' in response if AF provided BAT is acceptable by NG-RAN. If BAT window was included in TSCAI, then the BAT offset shall always be provided by NG-RAN and it shall be within the BAT Window. The BAT offset is calculated with reference to earliest arrival time of received BAT Window.
-	The BAT offset is provided from NG-RAN to the SMF in the response to the QoS Flow establishment or modification request. The SMF provides the BAT offset to the PCF and the PCF notifies the AF as described in clause 6.1.3.23a of TS 23.503 [45].
NOTE:	It is assumed that the feedback from RAN implies the RAN accepts the BAT offset.
In addition, if the NG-RAN receives either capability for Periodicity adaptation or Periodicity window in the TSCAI for a QoS Flow, the 5GS will perform the following actions:
· The NG-RAN can determine a Periodicity in order to align the expected arrival of the traffic bursts with the time when the next transmission over the air interface in each direction (i.e. DL or UL) is expected. Note that the proposed Periodicity value requires to be within periodicity window range in case it is received.

· The determined Periodicity is provided from NG-RAN to the SMF in the response to the QoS Flow establishment or modification request. The SMF provides the Periodicity BAT offset to the PCF and the PCF notifies the AF.

· If the NG-RAN provides Periodicity feedback value and a BAT offset, the BAT offset is accepted based on the proposed Periodicity. 
If the NG-RAN provides BAT offset without Periodicity, the periodicity as specified in Rel-17 is accepted and the BAT offset is processed.
Alternatively, NG-RAN may choose to not send ‘BAT offset’ and Periodicity in response if AF provided BAT and Periodicity are acceptable by NG-RAN.
The AF may attempt to update the Periodicity and/or BAT using the same procedure as described for initial proactive feedback.
-	If interworking with a TSN network deployed in the transport network is supported, the SMF/CUC uses the periodicity and BAT offset accepted by the RAN to adjust the EarliestTransmitOffset and LatestTransmitOffset in the Talker/Listener Group in IEEE 801.Qcc [95] as described in clause 5.28a.2.
Editor's note:	Whether RAN may provide periodicity feedback is FFS.
---Next Change---
[bookmark: _Toc122440581]5.27.2.5.23	Reactive RAN feedback
If the NG-RAN receives the capability for BAT adaptation in the TSCAI and notification control is enabled for this QoS Flow, the 5GS will perform the following actions:
-	If NG-RAN determines that the PDB of the QoS flow cannot be fulfilled in DL direction, then if supported, NG-RAN shall determine a BAT offset value which reduces the time between the arrival of the traffic bursts and the time of the next possible transmission over the air interface. NG-RAN shall not provide a BAT offset with the same value until the PDB of the QoS Flow can be fulfilled again.
NOTE:	NG-RAN determines BAT offset value in reference to the current arrival time of the bursts experienced by RAN.
-	The BAT offset is provided from NG-RAN to the SMF when sending the notification towards the SMF that the "GFBR can no longer be guaranteed" described in clause 5.7.2.4. The SMF provides the BAT offset to the PCF and the PCF provides the BAT offset to the AF as part of notifying the AF as described in clause 6.1.3.23a of TS 23.503 [45]
In addition, the NG-RAN forwards the “capability for BAT adaptation” along with a threshold for the BAT offset reports to the UE via RRC signalling.
-	The UE determines a relative BAT offset value in reference to the current Burst Arrival Time experienced by UE (i.e. in reference to when UE currently receives bursts) and the scheduling UL time slot at UE (e.g. in Configured Grants, as defined in TS 38.321 [11]). 
-	The UE sends the BAT offset to NG-RAN via NAS signalling or AS signalling when the time offset value reaches the configured threshold, and NG-RAN sends the BAT offset value to SMF.
Editor's note:	UL BAT adaptation is subject to feedback from RAN WG2.
---Next Change---
[bookmark: _Toc122440778]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.
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.
The SMF may also include following functionalities to support BAT and periodicity feedback mechanisms. 
Proactive feedback:
- Receives Capability for BAT adaptation & BAT (or) a BAT window, in a TSCAC, and sets them in TSCAI 
- Receives the BAT offset from NG-RAN and forwards to AF via PCF/TSCTSF.
- Receives Capability for Periodicity adaptation & Periodicity (or) a Periodicity window, in a TSCAC, and sets them in TSCAI 
- Receives the proposed periodicity from NG-RAN and forwards to AF via PCF/TSCTSF.
- The SMF configures the UPF for clock drifting reports as specified in TS 23.502 [3]. In a case the SMF receives a clock drifting report from UPF, the SMF adjusts the BAT, BAT Window, BAT offset based on the existing procedures in TS 23.502 [3]. 
For Reactive feedback case:
-  Receives capability for BAT adaptation in QoS Control parameter and forward it to NG-RAN.
-   Further receive N2 SM information from NG-RAN containing BAT offset.
---Next Change---
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The Policy Control Function (PCF) includes the following functionality:
-	Supports unified policy framework to govern network behaviour.
-	Provides policy rules to Control Plane function(s) to enforce them.
-	Accesses subscription information relevant for policy decisions in a Unified Data Repository (UDR).
NOTE:	The PCF accesses the UDR located in the same PLMN as the PCF.
The details of the PCF functionality are defined in clause 6.2.1 of TS 23.503 [45].
-	Receiving data from a messaging framework (outside the scope of 3GPP).
-	Processing, formatting and sending data to specified consumers or notification endpoints.
NOTE:	The internal logic of Messaging Framework is outside the scope of 3GPP, only MFAF and the interface between MFAF and other 3GPP defined NF is under 3GPP scope.
The MFAF functionality is specified in TS 23.288 [86].
The PCF may also include following to support RAN feedback mechanism that provides BAT offset and periodicity. 
-  Receives policy authorization request from TSCTSF that includes 
-	Capability for BAT adaptation & BAT (or) BAW, Capability for Periodicity adaptation & periodicity or Periodicity window in case of proactive feedback. (or) 
-	QoS Control parameter that include notification request for BAT offset feedback from NG-RAN.
- Receives the NG-RAN proposed BAT offset, Periodicity and forwards to AF via PCF/TSCTSF.
---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.
-	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.
-	Adds the (previously stored) calculated residence time to the correction field.
-	Upon reception (or local creation) of the PTP Pdelay_Resp_Follow_Up message associated with the previously received PTP Pdelay_Resp message, the ingress TT for the PTP Pdelay_Resp_Follow_Up message modifies the payload of the PTP Pdelay_Resp_Follow_Up message that it sends towards the egress TT for the PTP Pdelay_Resp_Follow_Up message as follows:
-	Adds the (previously stored) calculated residence time of the associated PTP Pdelay_Req message to the correction field.
-	Upon reception of the PTP Pdelay_Resp_Follow_Up message associated with the PTP Pdelay_Resp, the egress TT for PTP Pdelay_Resp_Follow_Up message modifies the payload of the PTP Pdelay_Resp_Follow_Up message that it sends towards the downstream PTP instance as follows:
-	Adds the (previously stored) calculated residence time of the associated PTP Pdelay_Resp messages to the correction field.
· Upon reception of the PTP Pdelay_Resp_Follow_Up message associated with the PTP Pdelay_Resp, the egress TT for PTP Pdelay_Resp_Follow_Up message modifies the payload of the PTP Pdelay_Resp_Follow_Up message that it sends towards the downstream PTP instance as follows:
-	Adds the (previously stored) calculated residence time of the associated PTP Pdelay_Resp messages to the correction field.
· Receives QoS Establishment request that includes capability for BAT adaptation & BAT or BAT window, Capability for Periodicity adaptation & periodicity or Periodicity window that enables proactive BAT, periodicity feedback mechanism.
---End of Changes---
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