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FIRST CHANGE
5.7.3.7
Maximum Data Burst Volume

Each GBR QoS Flow with Delay-critical resource type shall be associated with a Maximum Data Burst Volume (MDBV).

MDBV denotes the largest amount of data that the 5G-AN is required to serve within a period of 5G-AN PDB (i.e. 5G-AN part of the PDB).
For QoS flow with TSCAI, MDBV denotes the maximum value of burst size, as described in clause 5.27.
Every standardized 5QI (of Delay-critical GBR resource type) is associated with a default value for the MDBV (specified in QoS characteristics Table 5.7.4.1). The MDBV may also be signalled together with a standardized 5QI to the (R)AN, and if it is received, it shall be used instead of the default value.

The MDBV may also be signalled together with a pre-configured 5QI to the (R)AN, and if it is received, it shall be used instead of the pre-configured value.

NEXT CHANGE
5.27.1a
Periodic deterministic QoS

This feature 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 TSN).

During the PDU Session establishment, the UE shall request to establish a PDU Session as an always-on PDU Session, and the PDU Sessions used for TSC are established as Always-on PDU session as described in clause 5.6.13.

The features include the following:

-
Providing TSC Assistance Information (TSCAI) that describe TSC flow traffic patterns at the gNB ingress and UE egress interfaces for traffic in downlink and uplink direction, respectively;
-
Support for hold & forward buffering mechanism in DS-TT and NW-TT to de-jitter flows that have traversed the 5G System.

5.27.2
TSC Assistance Information (TSCAI)

TSC assistance information describes TSC traffic characteristics for use in the 5G System. The knowledge of TSN traffic pattern is useful for the gNB to allow it to more efficiently schedule periodic, deterministic traffic flows either via Configured Grants, Semi-Persistent Scheduling or with dynamic grants. TSC assistance information per TSN flow, as defined in Table 5.27.2-1, is provided from SMF to 5G-AN, e.g. upon QoS Flow establishment. The TSCAI parameters are set according to corresponding parameters obtained from the AF. The maximum value of TSC Burst Size should be mapped to a 5QI with MDBV that is equal or higher. For TSC QoS Flows, MDBV (described in clause 5.7.3.7) is set to the Maximum Burst Size of the aggregated TSC streams to be allocated to this QoS Flow. If the AF does not provide a TSC Burst Size for aggregated TSC streams, then the MDBV is set to the default maximum value of burst size for the TSC 5QI of the corresponding traffic class.

The determination of the TSCAI by the SMF is based on the configuration information of 5GS Bridge, as defined in clause 5.28.2,  received from the TSN AF. 

The Burst Arrival Time component of the TSCAI that is signalled to the 5G-AN is specified with respect to the 5G clock. The SMF is responsible for mapping the Burst Arrival Time from a TSN clock (that the TSN stream is based on) to the 5G clock based on the time offset between TSN time and 5GS time reported from the UPF which can measure the time offset between the TSN time and 5GS time.

In the case of drift between TSN time and 5G time, the UPF updates the offset to SMF. The SMF may then trigger a PDU Session Modification as defined in TS 23.502 [3] clause 4.3.3 in order to update the TSCAI parameter to the NG-RAN without requiring AN or N1 specific signalling exchange with the UE.

NOTE:
In order to prevent frequent offset updates from the UPF, the UPF sends the offset only when the time drift is larger than a threshold.
Table 5.27.2-1: TSC Assistance Information

	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 bursts.

	Burst Arrival time
	The arrival time of the data burst at either the ingress of the RAN (downlink flow direction) or egress interface of the UE (uplink flow direction).


The follows are applicable for the TSCAI defined for TSC QoS Flows:

1.  The TSCAI Burst Arrival Time calculation uses UE-DS-TT residence time and CN PDB as per clause 5.27.5 and Gate control information, as described in clause 5.28.3.1. For DL TSCAI Burst Arrival Time determination, CN PDB is needed. For UL TSCAI Burst Arrival Time determination, UE-DS-TT residence time are needed.

2.  The Periodicity uses Gate Control Information, as described in clause 5.28.3.1.
3.  The Flow Direction uses the Port Map information in the Traffic Forwarding Information, as described in clause 5.28.3.1.
5.27.3
Support for TSC QoS Flows

TSC QoS Flows use a Delay Critical GBR resource type, standardized 5QIs as in clause 5.7.4 and TSC Assistance Information. Within each Period (defined by periodicity), TSC QoS Flows are required to transmit only one burst of maximum size MDBV within the AN-PDB. Known QoS Flow traffic characteristics provided in the TSCAI may be used to optimize scheduling in the 5GS.
The determination of the QoS is based on the configuration information of 5GS Bridge as defined in clause 5.28.2.
The follows are applicable for the QoS defined for TSC QoS flows:

1.
The TSCAI Burst Size may be used to set the MDBV.
2.
The PDB is explicitly divided into 5G-AN PDB and CN PDB. The 5G-AN PDB is the packet delay budget applicable to the radio interface, including AN processing. The CN PDB is the delay between a UPF terminating N6 and a 5G-AN. Separate delay budgets are necessary for calculation of expected packet transmit times on 5G System interfaces.
3.  AdminIdleSlope per traffic class may be used to set GBR bite rate of TSC QoS flows. 
NEXT CHANGE
5.27.5
5G System Bridge delay

In order for 5G System to participate as a TSN bridge according to gate schedules specified, the 5GS bridge is required to provide 5GS Bridge Delays for each port pair and traffic class to an IEEE TSN system. In order to determine 5GS bridge delays, following components are needed:

1.
UE-DS-TT Residence Time: the time taken within the UE and DS-TT to forward a packet between the UE and DS-TT port.

2.
The PDB as defined in clause 5.7.3.4: packet delay between the UE and the UPF that terminates the N6 interface. The PDB is determined from the 5QI (as in standardized 5QI to QoS characteristics mapping as in clause 5.7.4) assigned for the TSC QoS Flow. It is assumed that the PDB includes the UPF Residence Time and NW-TT Residence time.

Residence times are the same for uplink and downlink traffic. The TSN AF calculates the 5GS independentDelayMax/independentDelayMin value of bridge for each port pair and for each traffic class using the above components.

NOTE 1:
With supporting the hold and forward buffering mechanism in UE-DS-TT and NW-TT, the values of independentDelayMax and independentDelayMin for 5GS Bridge can be the same.

The dependentDelayMax and dependentDelayMin for 5GS Bridge are derived from frame length-dependent delays in DS-TT and in NW-TT for inputting the packet via the ingress port and outputting the packet via the egress port.

NOTE 2:
Whether the values of dependentDelayMax and dependentDelayMin are the same is dependent on implementation.

Since Residence times may vary among UEs and among UPFs, the 5GS bridge delay is determined after the PDU Session Establishment for the corresponding UPF and the UE. UE-DS-TT Residence Time is provided at the time of PDU Session Establishment by the UE to the network.

The PDU Session serving for TSC only supports PDU Session type of Ethernet and SSC mode 1 in this release of the specification.

NEXT CHANGE
5.28.2
 5GS Bridge configuration

In order to schedule TSN traffic over 5GS Bridge, the configuration information of 5GS Bridge is mapped to 5GS QoS within the corresponding PDU Session. The QoS parameters mapping based on the configuration information of 5GS Bridge is described in TS 23.503 [45] clause 6.1.3.23.
Editor's note:
For the UL TSN traffic, how to correlate the egress port in the configuration to PDU session is FFS. Traffic forwarding information being not available in IEEE 802.1Qbv and how it is received is FFS.

The configuration information of 5GS Bridge as defined in 802.1Qbv [96] and 802.1Q [98], 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;

-
For per egress port: Traffic classes, their priorities and per traffic class AdminIdleSlope;
-     Gate control information per egress port.
NOTE:
In this Release of the specification, only support simplified IEEE 802.1Qbv [96], Annex Q.2 for 5GS.

-
Traffic forwarding information on ports of DS-TT and NW-TT:

-
Destination MAC address and VLAN ID of TSN stream;
-
Port MAP for egress port: 

- 
Control element: Forwarding or filtering.
-
MAC address and port number of the ingress port and egress port on 5GS Bridge.

The MAC address of the DS-TT port and the MAC address of the NW-TT port of the related PDU Session are used as the MAC address(es) of the PDU Session to bind the TSN traffic with a UE’s PDU Session, as described in TS 23.503 [45] clause 6.1.1.2.1.
In the case of provisioning traffic forwarding information, the AF determines the MAC address used by the PDU Session for the TSN traffic based on the MAC address of the port related to traffic forwarding information, and requests to influence traffic routing of the PDU session as defined in clause 5.6.7 with the traffic forwarding information.
If the configuration information of 5GS Bridge includes the configuration for multiple ports of multiple PDU session, AF only transmit to the PCF the configuration information of 5GS Bridge associated with the ports of the related PDU session.
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