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Abstract of the contribution: This contribution updates the solution #21 for TSN stream information provisioning from CNC to 5GS.

[bookmark: _Hlk514274591]1		Discussion
The integrated 3GPP-TSN requires the adaptation in parameters representation and semantics. In Rel-16, 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. One set of parameters and one container are being calculated by the AF for multiple TSN streams to enable aggregation of TSN streams to the same QoS Flow.
Within the 5G QoS model, a QoS Flow is the finest granularity of QoS differentiation in the PDU Session. However, the relevant scheduling information received from the CNC considering the Rel-16 TSN functionalities supported is per port and per traffic class. This leads with only eight available values of deterministic service differentiation outside the 3GPP domain, whether inside the 3GPP domain there may be one or more QoS Flows mapped to the same traffic class. The mapping between TSN Streams to individual SDFs or QoS Flow of a PDU Session was discussed in S2-1905588 as part of the TSCAI granularity discussion.
[image: ]
Figure 1: Configuration Options for TSN Stream mapping to QoS Flows (source: S2-1905588)
Solution #21 proposes to investigate other means of providing TSN stream specific information available within the CNC to the 5GS. The solution introduces a signaling mechanism that explicitly provides the TSN stream specific information to the 5GS bridge. The 5GS could use the specific TSN stream information to enable the identidication of the different TSN streams aggregated within the same QoS Flow. To enable the gNB and UPF to identify the TSN streams, and optional field within the QoS Flow definition can be included. This optional field lists an identifier per TSN stream aggregated to the same QoS Flow (e.g. a unique number per TSN stream). Therefore, the QoS Flow will be characterized by:
· A QoS profile
· One or more QoS rule(s)
· One or more UL and DL PDR(s)
· (optional) List of aggregated streams identifiers 
The 5GS and specially the 5G AN can use this identification to derive multiple instances of TSCAI values for use in a single QoS Flow and to control survival time per TSN stream. The TSN stream identifier can be included within the GTP-U header complementing the QFI to enable the gNB and UPF differentiate the TSN stream the frame belongs to. 
2		Proposal
The following change is proposed for TR 23.700-20.

[bookmark: _Hlk520730635]*** Start Change ***
[bookmark: _Toc50536640][bookmark: _Toc50575393]6.21	Solution #21: TSN stream information provisioning from CNC to 5GS
[bookmark: _Toc50536641][bookmark: _Toc50575394]6.21.1	Introduction
For key issue #3A.
Currently, there are no mechanisms standardized in IEEE to provide TSN stream specific information from the CNC to TSN bridges, even if the information can be available at the CNC. Existing specs are based on the PSFP mechanism, but there is no guarantee that a CNC would actually use PSFP and set it for all TSN streams. Even when the CNC uses PSFP, the traffic pattern information obtained this way may not always be accurate. Additionally, ingress/egress port info might not be possible to obtain based on PSFP information.
Therefore, this solution introduces a signaling mechanism that explicitly provides the TSN stream specific information to the 5GS bridge. This gives us a clean solution without the need to reverse-engineer other mechanisms meant for different purposes. Explicitly providing the needed information from CNC to TSN AF can simplify the system architecture as well as the implementation and avoid interoperability issues. The solution does not impact the NEF and proposes direct signaling between the TSN AF and CNC.
[bookmark: _Toc50536642][bookmark: _Toc50575395]6.21.2	Functional Description
The TSN AF associated with a given bridge sends a subscription message to the CNC to request that it be notified about TSN stream specific information for streams that pass through the given bridge. Each time there is a new/updated TSN stream that passes through a given bridge, the CNC sends a notification to the TSN AF which includes the following.
-	Identification of the stream (for TSN as described in clause 6 of IEEE 802.1cb-2017).
-	Ingress port number.
-	Egress port number(s).
-	Periodicity.
-	Burst Arrival Time.
-	Burst Size.
-	Priority.
[bookmark: _GoBack]The solution may be extended with other parameters concerning TSN stream or application characteristics.
[bookmark: _Toc50536643][bookmark: _Toc50575396]6.21.3	Procedures
Editor's note:	Whether a mechanism to provide stream information from CNC to TSN AF (or Ethernet bridges in general) will be specified by 3GPP or IEEE is FFS. The list of stream information provided from CNC to TSN AF is FFS and the benefit of the additional stream information for 5GS is also FFS. Therefore, the details listed below are merely an example of how stream information could be provided.
[bookmark: _Toc50536644]The solution involves the following additional steps.
1.	The TSN AF of a given bridge sends a STREAM-SUBSCRIBE message to the CNC in order to request notifications about TSN stream specific information for TSN streams that pass through the given bridge.
2.	The CNC sends a STREAM-NOTIFY message to the TSN AF containing information about new/updated TSN streams. The CNC also sends a STREAM-NOTIFY message to the TSN AF when a TSN stream is removed.
The TSN AF processes the information as already specified. The TSN AF does not need to consider PSFP configuration information to obtain TSN stream specific information to derive the ingress/egress port numbers and QoS information.
It could be possible to apply the solution to the non-TSN case as well where the TSN AF is replaced by the AF.
[bookmark: _Toc50575397]6.21.4	Impacts on existing services and interfaces
TSN AF:
-	Support for sending a STREAM-SUBSCRIBE message indicating interest in receiving TSN stream specific information notifications.
-	Support for STREAM-NOTIFY messages that provide TSN stream specific information.
-	No longer needs to support obtaining the same parameters from PSFP information.
CNC (non 3GPP defined entity):
-	Accept subscriptions from TSN bridges and provide notifications on TSN stream specific information.


*** End Change ***




7

image1.png
UEorUPF/TT

Traffic Class QoS Flow
Mappin, Mappin,
TSN Streams 27 '© epme MDBV=x
1 > >
MDBV=
> >0 s
3 QoS Rule / PDR
. based Mapping
8

Two TSN Traffic Classes with nm
TSN Stream--> QoS flow mapping

UE or UPF/TT
Traffic Class QoS Flow

TSN Streams Mapping Mapping

MDBV=x
>

_—

4;1~ ’C
\

UEorUPF/TT

MDBV=y

2 O

3 QoS Rule / PDR

based Mapping

8
Single TSN Traffic Class with n:m

TSN Stream--> QoS flows mapping

Traffic Class QoS Flow
Mapping Mapping
TSN Streams MDBV=x
» )
> (1 O >
_

2 O qos rute / poR
3 based Mapping
8

Two TSN Traffic Classes with n:1
TSN Stream <-> QoS flow mapping




