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***BEGIN CHANGES***
[bookmark: _Toc47342743][bookmark: _Toc45183901][bookmark: _Toc20150067][bookmark: _Toc27846866][bookmark: _Toc36187997][bookmark: _Toc20150066][bookmark: _Toc27846865][bookmark: _Toc36187996]5.27.3	Support for TSC QoS Flows
TSC QoS Flows use a Delay Critical GBR resource type and TSC Assistance Information. 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, within each Period (defined by periodicity value), TSC QoS Flows are required to transmit only one burst of maximum size MDBV within the 5G-AN PDB. Known QoS Flow traffic characteristics provided in the TSCAI may be used to optimize scheduling in the 5GS.
The following is applicable for the QoS profile defined for TSC QoS Flows:
1.	The TSC Burst Size may be used to set the MDBV 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 that was set for this traffic class. The maximum value of TSC Burst Size should be mapped to a 5QI with MDBV that is equal or higher. This 5QI also shall have a PDB value that satisfies the bridge delay capabilities 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, and the PDB of this 5QI shall also satisfy the bridge delay capabilities reported.
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.
3.	The Maximum Flow Bitrate calculated by the TSN AF as per Annex I.1 may be used to set GFBR. In such case, then MBR is set equal to GBR.
4.	ARP is set to a pre-configured value.

***NEXT CHANGE***
[bookmark: _Toc47342753][bookmark: _Toc45183911][bookmark: _Toc20150076][bookmark: _Toc27846875][bookmark: _Toc36188006]5.28.4	QoS mapping tables
The mapping tables between the traffic class and 5GS QoS Profile is provisioned and further used to find suitable 5GS QoS profile 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 session has been setup and after retrieving the information related to UE-DS-TT residence time, the TSN AF deduces the port pair(s) consisting of one NW-TT port and one DS-TT port 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. 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 for every port, according to the IEEE 802.1Q [98] and IEEE 802.1Qcc [95] to the CNC.
(2)	CNC distributes the TSN QoS requirements and TSN scheduling parameters to 5GS Bridge via 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 profile. Based on trigger from TSN AF, the PCF may trigger PDU session modification procedure to establish a new 5G QoS Flow 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 minimum set of TSN QoS-related parameters that are relevant for mapping the TSN QoS requirements are 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 has received 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 scheduling for every traffic class and port of the bridge. At this point, it is possible to retrieve the TSN QoS requirements by identifying the traffic class of the port. The traffic class to TSN QoS and delay requirement mapping can be performed using the QoS mapping table in the TSN AF as specified in TS 23.503 [45]. Subsequently in the PCF, the 5G QoS Flow can be configured by selecting a 5QI as specified in 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.
If the Maximum Burst Size of the aggregated TSC streams in the traffic class is provided by CNC via TSN AF to 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., while GBR is calculated over an Averaging Window for the 5QI by the PCF The PCF sets the GBR and MBR values to the Maximum Flow Bitrate value. 
. 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 and 5GS 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 profiles.
Once the 5QIs to be used for TSN streams are identified by the PCF as specified in TS 23.503 [45], then it is possible to enumerate as many bridge port traffic classes as the number of selected 5QIs.

***NEXT CHANGE***
[bookmark: _Toc27847130][bookmark: _Toc36188263][bookmark: _Toc45184177]I.1	Determination of traffic pattern information
As described in clause 5.27.2, the calculation of the TSCAI relies upon mapping of information for the TSN stream(s) based upon certain IEEE standard information.
Additional traffic pattern parameters such as maximum burst size and maximum flow bitrate can be mapped to MDBV and GFBR.
The traffic pattern parameter determination based on PSFP (IEEE P802.1Q [98]) is as follows:
-	Periodicity of a TSN stream is set equal to PSFPAdminCycleTime if there is only one PSFPGateControlEntry with a PSFPgateStatesValue set to Open in the PSFPAdminControlList. If there is more than one PSFPGateControlEntry with a PSFPgateStatesValue set to Open in the PSFPAdminControlList, then the Periodicity of the TSN Stream is set equal to sum of the timeIntervalValues from the first gate open instance to a next gate open instance in the PSFPAdminControlList. For aggregated TSN streams with same periodicity and compatible Burst Arrival Times, the periodicity of the aggregated flow of these TSN Streams is set equal to PSFPAdminCycleTime received from CNC for one of the TSN streams that are aggregated.
NOTE:	Given that only TSN streams that have the same periodicity and compatible Burst Arrival Time can be aggregated, the PSFPAdminCycleTime for those TSN streams is assumed to be the same.
-	Burst Arrival time of a TSN stream at the ingress port is determined based on the following conditions:
-	The Burst Arrival Time of a TSN Stream should be set to PSFPAdminBaseTime plus the sum of the timeIntervalValues for which the PSFPgateStatesValue is Closed in the PSFP AdminControlList until the first gate open time (i.e. until PSFPgateStatesValue set to Open is found). If the PSFPgateStatesValue is Open for the first timeIntervalValue, then the Burst Arrival time is set to PSFPAdminBaseTime. For aggregated TSN streams, the arrival time is calculated similarly, but using the time interval to the first PSFPgateStatesValue that is Open from the aggregated TSN streams.
-	Flow direction of a TSN stream is determined based on the following conditions:
-	If the ingress port PSFP information is targeted for a DS-TT port, the Flow direction is UL. If the ingress port PSFP information is targeted for a NW-TT port, the Flow direction is DL.
-	Burst Size of a TSN stream at the ingress port (which is useful to map to MDBV) is determined based on the following conditions:
-	The Burst Size may be determined from TSN Stream gate control operations in the PSFPAdminControlList. If in the PSFPAdminControlList, IntervalOctetMax is provided for a PSFPGateControlEntry with an "open" PSFPgateStatesValue, the Burst Size is set to the IntervalOctetMax for that control list entry. If IntervalOctetMax is not provided, the Burst Size is set to the timeIntervalValue (converted from ns to s) of the PSFPGateControlEntry with an "open" PSFPgateStatesValue multiplied by the port bitrate.
-	When multiple compatible TSN Streams are aggregated, the Burst Size is set to the sum of the Burst Sizes for each TSN stream as determined above.
-	Maximum Flow Bitrate of a TSN stream (which is useful to map to GFBR) is determined as follows:
-	The Maximum Flow Bitrate of a TSN Stream is equal to the summation of all timeIntervalValue (converted from ns to s) with PSFPgateStatesValue = Open, multiplied by the bitrate of the corresponding port, and divided by PSFPAdminCycleTime. For aggregated TSN streams, the same calculation is performed over the burst of aggregated streams (calculated using superposition, i.e., timeIntervalValue with PSFPgateStatesValue = Open of every stream is summed up, as they are assumed to have same periodicity, compatible Burst arrival time, and same traffic class if they are to be aggregated.
***END OF CHANGES***
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