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This clause describes 5G System features that can be independently used to enable time-sensitive communication and time synchronization:
-	QoS Flows of Delay-critical GBR resource type;
-	A hold and forward mechanism to schedule traffic as defined in IEEE Std 802.1Q-2018 [98] for Ethernet PDU sSessions in DS-TT and NW-TT (see clause 5.27.4) to de-jitter flows that have traversed the 5G System if 5GS is to participate transparently as a bridge in a TSN network;
-	TSC Assistance Information: describes TSC flow traffic characteristics at the gNB ingress and UE ingress interfaces for traffic in downlink and uplink direction, respectively, that may be provided optionally for use by the gNB, to allow more efficiently schedule radio resources for periodic traffic and applies to PDU sSession 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 sSession type Ethernet and IP.
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.
* * * * Second change * * * *
5.27.1a	Periodic deterministic QoScommunication
This clause describes 5G System features that allows the 5GS to support periodic deterministic communication where the traffic characteristics are known a-priori, and a schedule for transmission from the UE to a downstream node, or from the UPF to an upstream node is provided via external protocols outside the scope of 3GPP (e.g. IEEE 802.1 TSN).
The features include the following:
-	Providing TSC Assistance Information (TSCAI) that describe TSC flow traffic patterns at the gNB ingress and UE eingress interfaces for traffic in downlink and uplink direction, respectively;
-	Support for hold & forward buffering mechanism (see clause 5.27.4) in DS-TT and NW-TT to de-jitter flows that have traversed the 5G System.
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5.27.2	TSC Assistance Information (TSCAI) and TSC Assistance Container
5.27.2.1	General
TSC Assistance Information (TSCAI) is defined in Table 5.27.2-1 and describes TSC traffic characteristics of a QoS Flow for use in the 5G System. TSCAI may optionally be used by the 5G-AN, if provided by SMF. The knowledge of TSC traffic pattern is useful for 5G-AN to as it allows it to more efficiently schedule QoS Flows which have a periodic, deterministic traffic flows characteristics either via Configured Grants, Semi-Persistent Scheduling or with Dynamic Grants.
The Periodicity, Burst Arrival Time, and Survival Time components of the TSCAI that the SMF sends to the NG-RAN are specified with respect to the 5G clock. The SMF is responsible for mapping the Burst Arrival Time and Periodicity from an external clock (when available) to the 5G clock which is further described in clause 5.27.2.4. The SMF may send an update of the TSCAI to the NG-RAN as part of the handover procedure as defined in clauses 4.9.1.2.2 and 4.9.1.3.2 of TS 23.502 [3].
The SMF derives the TSCAI from the TSC Assistance Container of the PCC rule it has received from the PCF and bound to a QoS Flow as described in clause 6.1.3.2.4 of TS 23.503 [45]. The TSC Assistance Container is defined in Table 5.27.2-2.
The PCF receives the TSC Assistance Container from the TSCTSF or the TSN AF and forwards it to the SMF as part of the PCC rule as described in clause 6.1.3.23a of TS 23.503 [45].
The TSCTSF may determines the TSC Assistance Container based on information provided by an AF/NEF as described in clause 5.27.2.3 and may provides it to PCF for IP type and Ethernet type PDU sSessions. In case of integration with IEEE TSN network, the TSN AF may determines TSC Assistance Container as described in clause 5.27.2.2 and provides it to PCF for Ethernet PDU sSessions in case of integration with IEEE TSN. PCF provides the TSC Assistance Container to SMF as part of PCC rules.
The AF may provide the traffic pattern parameters such as Burst Arrival Time with reference to the ingress port, Periodicity, Flow Direction, Survival Time and Time domain to the NEF. The NEF forwards the received traffic pattern parameters to TSCTSF. The AF trusted by the operator can be allowed to provide such traffic pattern parameters to TSCTSF directly. The TSCTSF is responsible for determining and forwarding these traffic pattern parameters in TSC Assistance Container to the SMF (via PCF).
SMF binds PCC rules with a TSC Assistance Container as described in clause 6.1.3.2.4 of TS 23.503 [45]. SMF uses the TSC Assistance Container to derive TSCAI as defined in Table 5.27.2-1 on a per QoS Flow basis and sends it to NG-RAN. The Periodicity, Burst Arrival Time, and Survival Time components of the TSCAI that the SMF signals to the NG-RAN are specified with respect to the 5G clock. The SMF may update the TSCAI to NG-RAN as part of handover procedure as defined in clauses 4.9.1.2.2 and 4.9.1.3.2 of TS 23.502 [3]. The SMF is responsible for mapping the Burst Arrival Time and Periodicity from an external clock (when available) to the 5G clock based on the time offset and cumulative rateRatio between the external clock 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.
A Survival Time, indicating 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 Ssingle data burst is expected within a single time period referred to as the periodicity.
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 (Ooptional)
	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 eingress interface of the UE (uplink flow direction).

	Survival Time (Ooptional)
	It refers to the time period an application can survive without any data burst, as defined in clause C.2.3 of TS 22.104 [105].


[bookmark: _Toc75440865][bookmark: _Toc75440866]Table 5.27.2-2: TSC Assistance Container
	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 ingress interface of the UE (uplink flow direction).

	Survival Time (optional)
	It refers to the time period an application can survive without any data burst, as defined in clause C.2.3 of TS 22.104 [105].

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


[bookmark: _Toc75440864]5.27.2.2	TSC Assistance Container determination based on PSFP
In case of integration with IEEE TSN network, the TSN AF determines a TSC Assistance Container (defined in Table 5.27.2-2) and provides it to the PCF. The determination of TSC Assistance Container based on Per-Stream Filtering and Policing (PSFP) information applies only to Ethernet type PDU Sessions.
NOTE 1:	This clause assumes that PSFP information as defined in IEEE Std 802.1Q [98] and Table 5.28.3.1-1is provided by CNC. PSFP information may be provided by CNC if TSN AF has declared PSFP support to CNC. TSN AF indicates the support for PSFP to CNC only if all the DS-TT and NW-TT ports of the 5GS Bridge have indicated support of PSFP. Means to derive the TSC Assistance IContainer if PSFP is not supported by 5GS and/or the CNC are beyond the scope of this specification.
The TSCAI parameters are set according to corresponding parameters obtained from the TSN AF, when available. The TSN AF may be able to identify the ingress port and thereby the PDU sSession as described in clause 5.28.2.	Comment by Huawei: Covered by the added intro sentence.
The TSN AF interfaces towards the CNC for the PSFP (IEEE Std 802.1Q [98]) managed objects that correspond to the PSFP functionality implemented by the DS-TT and the NW-TT. Thus, when PSFP information is provided by the CNC, the TSN AF may extract relevant parameters from the PSFP configuration. The TSN AF calculates traffic pattern parameters (such as burst arrival time with reference to the ingress port and periodicity). TSN AF also obtains the flow direction as specified in clause 5.28.2. Survival time may be pre-configured in TSN AF. TSN AF is responsible for forwarding these parameters in TSC Assistance Container to the SMF (via PCF). 	Comment by Huawei: Covered by the added intro sentence.
TSN AF may enable aggregation of TSN streams if the TSN streams belong to the same traffic class, terminate in the same egress port and have the same periodicity and compatible Burst arrival time. When Survival Time information is provided for a TSN stream, then it should not be aggregated with other TSN streams into a single QoS fFlow, or if they are aggregated, then the Survival Time parameter shall not be provided. One set of parameters and one TSC Assistance cContainer are calculated created by the TSN AF for multiple TSN streams to enable aggregation of TSN streams to the same QoS Flow.
Annex I describe how the traffic pattern information is determined.
NOTE 2:	Further details of aggregation of TSN streams (including determination of burst arrival times that are compatible so that TSN streams can be aggregated) are left for implementation.
NOTE 3:	In order for the TSN AF to get Burst Arrival Time, Periodicity on a per TSN stream basis, support for IEEE Std 802.1Q [98] (as stated in clause 4.4.8.2) Per-Stream Filtering and Policing (PSFP) with stream gate operation is a prerequisite.
In this case, TSN AF creates one TSC Assistance Container for the aggregated TSN streams. The Burst Arrival Time and Periodicity component of the TSCAI that the SMF signals to the 5G-AN are specified with respect to the 5G clock.	Comment by Huawei: Already described above the notes.	Comment by Huawei: Moved down to clause 5.27.2.4 as this is about the SMF.
For UE-UE TSC stream, the (TSN) AF divides the stream into one uplink stream and one or more downlink streams as defined in clause 5.28.2. The TSN AF binds the uplink and downlink streams to the PDU Sessions, and provides the streams on AF Session basis to the PCF(s). The TSN AF calculates traffic pattern parameters for the UL and the DL stream using the PSFP configuration (if provided) respectively:
-	For the uplink stream, the Flow Direction is set to uplink and traffic pattern parameters (such as burst arrival time with reference to the ingress port and periodicity) is determined as described in Annex I.
-	For downlink stream, the Flow Direction is set to downlink, the burst arrival time is set to sum of burst arrival time of the UL stream and 5GS Bridge delay of PDU sSession carrying the UL stream, and the periodicity is determined as described in Annex I.
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. Based on these parameters, the TSCTSF constructs a TSC Assistance Container and provides it to PCF.
NOTE:	The Maximum Burst Size is signalled separately, i.e. it is not part of the TSC Assistance Container.
The AF may provide these parameters to the NEF and the NEF forwards these parameters to the TSCTSF. The AF trusted by the operator can be allowed to provide these parameters to the TSCTSF directly. 
The TSCTSF sends the TSC Assistance Container to 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.
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 when irrespective of whether the TSC Assistance Container is determined either by TSN AF or by the TSCTSF.
The Burst Arrival Time and Periodicity component of the TSCAI that the SMF signals 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 (when available) to the 5G clock based on the time offset and cumulative rateRatio between external clock time and the 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.
-	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 eingress of the UE.
-	The SMF corrects the Periodicity in the TSC Assistance Container by the previously received cumulative rateRatio from the UPF and sets the TSCAI Periodicity as the corrected value.
-	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 by the previously received cumulative rateRatio from the UPF and sets the TSCAI Survival Time to the corrected value.
If the SMF has clock drift information for 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), then 5GS may adjust the TSCAI information so that it reflects the 5GS Clock as described in clause 5.27.2.1. If Time Domain information is not provided or the SMF does not have synchronization information for a requested Time Domain, 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]. 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].
* * * * Fourth change * * * *
[bookmark: _Toc75440867]5.27.3	Support for TSC QoS Flows
A TSC QoS Flows is a QoS Flow use aof Delay-critical GBR resource type and for which TSC Assistance Information (TSCAI) is provided. TSC QoS Flows may use standardized 5QIs, pre-configured 5QIs or dynamically assigned 5QI values (which requires signalling of QoS characteristics as part of the QoS profile) as specified in clause 5.7.2). For each instance of Periodicity, wWithin each time Pperiod (defined by the pPeriodicity valueinformation in the TSCAI), a TSC QoS Flows are is only required to transmit only one data burst of maximum size equal to the MDBV within the 5G-AN PDB. Known QoS FlowTSC traffic characteristics provided in the TSCAI may be used to optimize scheduling in the 5GS for this QoS Flow.
The following is applicable for the QoS profile defined for TSC QoS Flows:
1.	The TSC Burst Size may be used to set theQoS parameters GFBR, MDBV and Averaging Window are set in such a way that only one data burst of maximum size equal to the MDBV can be transferred within each time period defined by the Periodicity information in the TSCAI. The PCF is responsible for any adjustments or explicit signalling of these parameters (if the default values of the 5QI do not fit) as described in 6.1.3.22 of TS 23.503 [45]. as follows:
	The maximum TSC Burst Size is considered as the largest amount of data within a time period that is equal to the value of 5G-AN PDB of the 5QI. The maximum value of TSC Burst Size should be mapped to a 5QI with MDBV that is equal or higher. When integration with IEEE TSN applies, this 5QI also shall have a PDB value that satisfies the bridge delay capabilities (see clause 5.27.5 for more details) reported for the corresponding traffic class. For TSC QoS Flows, the Maximum Burst Size of the aggregated TSC streams to be allocated to this QoS Flow can be similarly mapped to a 5QI with MDBV value that is equal or higher.
2.	The PDB is explicitly divided into 5G-AN PDB and CN PDB as described in clause 5.7.3.4. Separate delay budgets are necessary for calculation of expected packet transmit times on 5G System interfaces. For the TSC QoS Flow, the5G-AN PDB is set to value of 5QI PDB minus the CN PDB as described in clause 5.7.3.4. The CN PDB may be static value or dynamic value and is up to the implementation of 5GS bridge.	Comment by Huawei: This is existing functionality and should not be repeated here.
3.	When integration with IEEE TSN applies, the Maximum Flow Bitrate calculated by the TSN AF as per Annex I.1 may be used to set GBR. In this case, MBR is set equal to GBR.	Comment by Huawei: This is described in clause 5.28.4 below.
4.	ARP is set to a pre-configured value.	Comment by Huawei: This is PCF internal behaviour and therefore described in 23.503 (see companion CR).
5.	5QI value is derived using QoS mapping tables and TSN QoS information as described in clause 5.28.4 in the case of integration with IEEE TSN network, or using QoS Reference parameters and Requested PDB, Burst Size, Priority parameters as described in clause 4.15.6.6 or clause 4.15.6.6a of TS 23.502 [3] in the case of AF requested Time Sensitive Communication.
The TSC QoS Flow is established by the SMF when a PCC rule with TSCAI is received following the general mechanisms for QoS Flow binding (described in clause 6.1.3.2.4 of TS 23.503 [45]) and deriving QoS parameters for a QoS Flow (described in clause 6.2.2.4 of TS 23.503 [45]).
The PCF derives the QoS parameters in the PCC rule from the information provided by the AF together with the Flow Descriptions when setting up an AF session with required QoS as described in clause 6.1.3.22 of TS 23.503 [45].
The AF defines the TSN QoS information (i.e. priority, delay, Maximum Burst Size and Maximum Flow Bitrate) as described in clause 5.28.4 in the case of integration with IEEE TSN network or based on application logic in the case of AF requested Time Sensitive Communication. 
* * * * Fifth change * * * *
5.28.2	5GS Bridge configuration
The configuration information of 5GS Bridge as defined in IEEE Std 802.1Q [98] clause 8.6.8.4, includes the following:
-	Bridge ID of 5GS Bridge.
-	Configuration information of scheduled traffic on ports of DS-TT and NW-TT:
-	Egress ports of 5GS Bridge, e.g. ports on DS-TT and NW-TT;
-	Traffic classes and their priorities.
NOTE 1:	In this Release of the specification, scheduled traffic (clause 8.6.8.4 in IEEE 802.1Q-2018 [98]) is only supported with protected windows, (see Annex Q.2 in IEEE 802.1Q [98]), therefore, it is enough to support AdminControlList, AdminBaseTime, AdminCycleTime and TickGranularity for the configuration of the 5GS.
The configuration information of 5GS Bridge as defined in IEEE Std 802.1Q [98], includes the following:
-	Chassis ID of 5GS Bridge;
-	Traffic forwarding information as defined in IEEE Std 802.1Q [98] clause 8.8.1:
-	Destination MAC address and VLAN ID of TSN stream;
-	Port number in the Port MAP as defined in IEEE Std 802.1Q [98] clause 8.8.1.
-	Configuration information per stream according to IEEE Std 802.1Q [98] clause 8.6.5.1 including:
-	Stream filters.
-	Stream gates.
NOTE 2:	In order to support IEEE Std 802.1Q [98] clause 8.6.5.1, it is required to support the Stream Identification function as specified by IEEE Std 802.1CB [83].
The SMF report the MAC address of the DS-TT port of the related PDU Session to TSN AF via PCF. The association between the DS-TT MAC address, 5GS Bridge ID and port number on DS-TT is maintained at TSN AF and further used to assist to bind the TSN traffic with the UE's PDU sSession.
Two models are supported to configure 5GS QoS for TSN traffic:
-	Based on the assumption that PSFP information is always provided by CNC: In this case the QoS Flows are setup based on the PSFP information provided by CNC;
NOTE 3:	PSFP information may be provided by CNC if TSN AF has declared PSFP support to CNC. TSN AF indicates the support for PSFP to CNC only if each DS-TT and NW-TT of the 5GS bridge has indicated support of PSFP.
-	Without requiring PSFP information provided by the CNC.: In this case, pre-configured QoS fFlows are used and configured e.g. during PDU sSession establishment as described in clause 5.28.4. Additional QoS fFlows are setup as necessary based on the PSFP, if available, as described in this clause.
When PSFP information is available, TSN AF identifies the ingress and egress port for the TSN stream as described in Annex I and determines the DS-TT port MAC address(es) identifying the corresponding PDU sSession(s) carrying the TSN stream. Flow direction of a TSN stream is determined as follows: if the ingress port is a DS-TT port, then the Flow direction is UL; otherwise if the ingress port(s) is (are) NW-TT port, the Flow direction is DL. Flow direction is part of the TSCAI as defined in clause 5.27.2.
The TSN AF uses the stream filter instances of PSFP information to derive the service data flow descriptions for TSN streams. The TSN AF uses the Priority values in the stream filter instances in PSFP information (if available) as defined in IEEE Std 802.1Q [98] clause 8.6.5.1, the 5GS bridge delay information (see clause 5.27.5) and may additionally use scheduled traffic information as defined in IEEE Std 802.1Q [98] clause 8.6.8.4, to derive the TSN QoS information (i.e. priority and delay) for a given TSN stream or flow of aggregated TSN streams.
The TSN AF identifies the egress port for the TSN stream using local configuration or static filtering entry that matches the TSN stream. If the TSN AF determines that the TSN stream is for UE-UE communication (i.e. ingress and egress ports are in DS-TTs), the TSN AF divides the stream into one uplink stream and one or more downlink streams and provides the streams on AF Session basis to the PCF(s). The SMF applies local switching as specified in clause 5.8.2.13 or clause 5.8.2.5.3 in order to enable UPF locally forward uplink stream from one PDU sSession as downlink stream in another PDU sSession.
When CNC configures the PSFP information to the TSN AF, TSN AF determines the TSC Assistance Container as described in clause 5.27.2. The TSN AF associates the TSN QoS information and TSC Assistance Container (if available) with the corresponding service data flow description and provides it to the PCF and the SMF as defined in clause 6.1.3.23 of TS 23.503 [45].
NOTE 4:	When the TSN stream priority information from PSFP is not available (priority value in stream filters is set to wild card), in certain configurations it can be possible to use the scheduled traffic information as defined in IEEE Std 802.1Q [98] clause 8.6.8.4 to derive the Priority of the TSN stream. For example, when there is a single downlink stream for a given DS-TT port, it can be possible to determine the affected DS-TT port in the downlink and the associated TSN stream priority based on the scheduled traffic information of the affected egress port, and to derive an estimated MDBV Burst size based on the gate open interval and the assumed ingress port bitrate.
* * * * Sixth change * * * *
5.28.4	QoS mapping tables
The mapping tables between the traffic class and 5GS QoS Profile parameters is provisioned and further used to find suitable 5GS QoS profile parameters to transfer TSN traffic over the PDU Session. QoS mapping procedures are performed in two phases: (1) QoS capability report phase as described in clause 5.28.1, and (2) QoS configuration phase as in clause 5.28.2
(1)	The TSN AF shall be pre-configured (e.g. via OAM) with a mapping table. The mapping table contains TSN traffic classes, pre-configured bridge delays (i.e. the preconfigured delay between UE and UPF/NW-TT) and priority levels. Once the PDU sSession has been setup and after retrieving the information related to UE-DS-TT residence time, the TSN AF deduces the port pair(s) in the 5GS bridge and determines the bridge delay per port pair per traffic class based on the pre-configured bridge delay and the UE-DS-TT residence time as described in clause 5.27.5. The TSN AF updates bridge delays per port pair and traffic class and reports the bridge delays and other relevant TSN information such as the Traffic Class Table (clause 12.6.3 in IEEE Std 802.1Q [98]) for every port, according to the IEEE Std 802.1Q [98] and IEEE Std 802.1Qcc [95] to the CNC.
(2)	CNC may distribute PSFP information and transmission gate scheduling parameters to 5GS Bridge via TSN AF, which can be mapped to TSN QoS requirements information by the TSN AF.
The PCF mapping table provides a mapping from TSN QoS information (see TS 23.503 [45], clauses 6.2.1.2 and 6.1.3.23) to 5GS QoS profileparameters. Based on trigger from TSN AF, the PCF may trigger PDU sSession modification procedure to establish a new 5G QoS Flow (by providing a new PCC rule) or use the pre-configured 5QI for 5G QoS Flow for the requested traffic class according to the selected QoS policies and the TSN AF traffic requirements.
Figure 5.28.4-1 illustrates the functional distribution of the mapping tables.




Figure 5.28.4-1: QoS Mapping Function distribution between PCF and TSN AF
The following minimum set of TSN QoS-related parameters (that are relevant for mapping the TSN QoS requirementsinformation) areis used by the TSN AF: traffic classes and their priorities per port, TSC Burst Size of TSN streams, 5GS bridge delays per port pair and traffic class (independentDelayMax, independentDelayMin, dependentDelayMax, dependentDelayMin), propagation delay per port (txPropagationDelay) and UE-DS-TT residence time.
Once the CNC retrieves the necessary information, it proceeds to calculate scheduling and paths. The configuration information is then set in the bridge as described in clauses 5.28.2 and 5.28.3. The most relevant information received is the PSFP information and the schedule of transmission gates for every traffic class and port of the bridge. At this point, it is possible to retrieve the TSN QoS requirements information by identifying the traffic class of the TSN stream. The traffic class to TSN QoS and delay requirement information mapping can be performed using the QoS mapping table in the TSN AF as specified in clause 5.28.2TS 23.503 [45]. Subsequently in the PCF, the PCC rule for the TSN stream5G QoS Flow can be configured by selecting a 5QI as specified in clause 6.1.3.22 of TS 23.503 [45]. This feedback approach uses the reported information to the CNC and the feedback of the configuration information coming from the CNC to perform the mapping and configuration in the 5GS.	Comment by Huawei: 23.503 actually refers back to this clause
If tThe Maximum Burst Size (of the aggregated TSC streams in the traffic class) is provided by CNC via TSN AF to the PCF, PCF can derive the required MDBV taking the Maximum Burst Size as input. If the default MDBV associated with a standardized 5QI or a pre-configured 5QI in the QoS mapping table cannot satisfy the aggregated TSC Burst Size, the PCF provides the derived MDBV in the PCC rule and then the SMF performs QoS Flow binding as specified in clause 6.1.3.2.4 of TS 23.503 [45].
Maximum Flow Bit Rate is calculated over PSFPAdminCycleTime as described in Annex I and provided by the TSN AF to the PCF. The PCF sets the GBR and MBR values to the Maximum Flow Bitrate value.	Comment by Huawei: PCF internal action and therefore described in 23.503 (see companion CR).
The Maximum Flow Bit Rate is adjusted according to Averaging Window associated with a pre-configured 5QI in the QoS mapping table or another selected 5QI (as specified in TS 23.503 [45]) to obtain GBR of the 5GS QoS profile. GBR is then used by SMF to calculate the GFBR per QoS flow. QoS mapping table in the PCF between TSN parameters QoS information and 5GS QoS parameters should match the delay, aggregated TSC burst size and priority, while preserving the priorities in the 5GS. An operator enabling TSN services via 5GS can choose up to eight traffic classes to be mapped to 5GS QoS profilesparameters.	Comment by Huawei: PCF internal action and therefore described in 23.503 (see companion CR).
Once the 5QIs to be used for TSN streams are identified by the PCF as specified in clause 6.1.3.22 of TS 23.503 [45], then it is possible to enumerate as many bridge port traffic classes as the number of selected 5QIs.
When PSFP information is not available to the TSN AF for a given TSN stream (e.g. because of lack of PSFP support in the DS-TTs or the NW-TTs, or exceeding the number of supported table entries for PSFP functions, or because CNC does not provide PSFP information), the 5GS can support the TSN streams using pre-configured mapping from stream priority (i.e. PCP as defined in IEEE Std 802.1Q [98]) to QoS fFlows.
* * * * End of changes * * * *
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