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Abstract of the contribution: Allows the TSN AF to expose the need for TSN stream specific info to the CNC, so that CNC can provide the requested information explicitly. 
Introduction
This contribution addresses Key Issue #3A, uses exposure of the information needed by the 5GS towards the CNC to address unresolved issues in Release 16 related to obtaining TSN stream specific information. Hence the solution enables the TSN AF to request the needed QoS from the PCF for the appropriate PDU Sessions. The unresolved issues were also highlighted by the IEEE 802.1 LS response S2-2004336 on TSN support in 3GPP Release-16 stage 2 completion, indicating that that it is unclear in the release-16 specifications how the 3GPP system obtains TSN stream information using PSFP mechanism. It is also mentioned in the IEEE 802.1 LS response S2-2004934 on the need for survival time that the CNC does not communicate characteristics of applications or TSN Streams towards the bridges.
The integration of 5GS into the TSN network builds on the assumption that 5GS is modeled as a TSN bridge. This helps to re-use existing IEEE defined interfaces also for the 5GS logical bridge, and 5GS can make use of the bridge configuration provided by the CNC. From the point of view of CNC, the 5GS acts as a bridge, and no additional information is used besides the standard IEEE configuration parameters that may be provided to fixed bridges as well. 
However the 3GPP system has special requirements: the ingress/egress ports for a TSN stream need to be known so that  we can set up the QoS on the appropriate PDU Sessions that are involved for the specific TSN stream, and the 3GPP system may send additional assistance information to RAN about the traffic pattern. Such information is not used by fixed TSN bridges, and the CNC does not currently provide such TSN stream specific information. This is a difference which stems from the fact that the 5GS is significantly different from a typical fixed TSN bridge which has very small delay in the backplane. 
The current SA2 specification tries to obtain the missing information from the CNC based on PSFP information. There are however a number of challenges with that approach. 
· A CNC may not always set up PSFP rules for all TSN streams at all the TSN bridges. PSFP is a capability of the bridges, but it is up to the CNC whether it uses this capability or not. 
· The PSFP information does not provide the ingress and egress port information. Even with traffic forwarding information, there is no guarantee that the ingress and egress port info can be made available to a 5GS, since there are multiple options for stream identification and not all options enable the identification of the ingress and egress ports. (Besides, the traffic forwarding information is not generally available at the TSN AF in Release-16, since the current specifications only support uplink static forwarding information to be configured by the CNC.) 
· Even if PSFP rules are provided, the CNC may use gate open intervals that are larger than the actual traffic burst. Hence, there is no guarantee that the PSFP rules provide accurate basis for determining information about the traffic pattern of the TSN streams. 
· The use of PSFP cannot be extended for the provision of additional parameters concerning TSN stream or application characteristics. 

Therefore, a CNC which is unaware of the fact that a 5GS bridge is deployed with different characteristics than a fixed TSN bridge may not be suitable to provide the configuration information that the 5GS actually needs. The current specification tries to obtain the needed parameters based on IEEE configuration that was defined for other purposes, i.e., PSFP was not meant to provide ingress/egress port info or traffic pattern characteristics. This is not accurate use of the IEEE specs that is risky and may not provide multivendor interoperability in all deployments. 
We propose to investigate other means of providing TSN stream specific information available within the CNC to the 5GS (specifically, the TSN AF). The CNC is aware of the TSN stream characteristics and could provide the 5GS with the necessary information if the CNC is aware of the need for additional information and a means for provisioning such information to a 5GS is defined. We propose such a mechanism below. 

Proposal
It is proposed to add the following solution to 23.700-20 (all new text).
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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. 
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6.X.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.

The solution may be extended with other parameters concerning TSN stream or application characteristics. 
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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. 
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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. 
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