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This document provides background information to the proposal to start a new stage 3 TS in CT4 on 5GS SMF/CUC to AN-TL and CN-TL protocol aspects in the Revised WID on 5G Timing Resiliency and TSC & URLLC enhancements (C4-232090).

Stage 2 requirements for TSN enabled Transport Network are specified in TS 23.501 and TS 23.502.

3GPP Rel-18 supports the Fully Centralized Model (FCM) for TSN enabled Transport Network (TN) as shown in Figure 1.
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Figure 1: TSN enabled Transport Network architecture defined in Rel-18

Centralized Network Configuration (CNC): centralized component that configures network resources on behalf of TSN applications (users).

Centralized User Configuration (CUC): centralized entity that discovers end stations, retrieves end station capabilities and user requirements, and configures TSN features in end stations.

The SMF/CUC and AN-TL & CN-TL exchanges information via TL-Containers.


Excerpts from TS 23.502:
[bookmark: _Toc131528971]F.4	5GS interworking with TSN deployed in the transport network

2.	During the PDU Session Establishment procedure, the SMF/CUC requests the UPF to assign the N3 tunnel information via N4 Session Establishment or Modification procedure. The SMF/CUC includes a TL-Container to the N4 Session Establishment or Modification request including a get-request to the TL-Container, as described in clause 5.28a.2 of TS 23.501 [2].
	The UPF responds with a N4 Session Establishment or Modification response. If the UPF supports CN-TL, the UPF includes a TL-Container to the response. The TL-Container includes a get-response as described in clause 5.28a.2 of TS 23.501 [2]. The SMF/CUC stores the get-response.
…
…
12.	[Optional] During the PDU Session Modification procedure, if the UPF supports CN-TL, the SMF/CUC invokes N4 Session Modification procedure and includes a TL-Container to the N4 Session Modification request including a set-request to the TL-Container as described in clause 5.28a.2 of TS 23.501 [2].
	The UPF responds with a N4 Session Modification response. If the UPF supports CN-TL, the UPF includes a TL-Container to the response. The TL-Container includes a set-response as described in clause 5.28a.2 of TS 23.501 [2].

13. [Optional] During the PDU Session Modification procedure, if the NG-RAN supports AN-TL, the SMF/CUC invokes the Namf_Communication_N1N2MessageTransfer request. The SMF/CUC includes a TL-Container to the N2 SM information in the request, the TL-Container contains a set-request as described in clause 5.28a.2 of TS 23.501 [2]. The SMF/CUC may also update the TSCAI in the NG-RAN for the BAT in DL direction as described in clause 5.28a.2 of TS 23.501 [2], if the SMF/CUC received a TimeAwareOffset or AccumulatedLatency from TN CNC for a downlink stream (i.e. for a Talker in the UPF/CN-TL) in step 7.
	The NG-RAN responds with a N2 SM information. If the NG-RAN supports AN-TL, the NG-RAN includes a TL-Container to the N2 SM information. The TL-Container includes a set-response as described in clause 5.28a.2 of TS 23.501 [2].


Excerpts from TS 23.501 (and S2-2306231 agreed at SA2#156):

[bookmark: _Toc131516861]5.28a	Support for TSN enabled Transport Network

If the NG-RAN and UPF support the TSN Talker and Listener functionality (i.e. implement the AN-TL and CN-TL, respectively), the SMF/CUC can communicate with the AN-TL and CN-TL via TL-Container. The TL-Container conveys the data sets defined in IEEE P802.1Qdj [146] between the SMF/CUC and AN-TL and CN-TL.

[bookmark: _Toc131516863]5.28a.2	Transfer of TL-Container between SMF/CUC and AN-TL and CN-TL

When NG-RAN and UPF has signalled the support of AN-TL and CN-TL, the SMF/CUC may use the TL-Container to send a:

1)	get-request.

2)	set-request: submits the following elements of the Status group to the AN-TL or CN-TL:
-	list of InterfaceConfiguration(s) (one InterfaceConfiguration is associated with each QFI in the N3 tunnel)
	submits the following elements of Talker group to the AN-TL or CN-TL, as derived by the SMF/CUC:
-	Interval.
-	MaxFrameSize.
[bookmark: _Hlk132802510]NOTE:  A set of additional parameters may be provided to enable AN-TL or CN-TL to generate the Gate Control Information.
The AN-TL or CN-TL may use the TL-Container to send a:

1)	get-response: indicates the following elements of the Talker or Listener group from the AN-TL or CN-TL:
-	EndStationInterfaces: list of InterfaceIDs, one InterfaceID is associated with each Local F-TEID.
-	InterfaceCapabilities.
-	Buffer capability: maximum possible buffer duration for a packet of a stream with MaxFrameSize that is supported by the AN-TL / CN-TL when acting as a Talker.
2)	set-response: acknowledges the reception of the Status group to the SMF/CUC.


Excerpts from IEEE Std 802.1Q-2022: 

46.1.3.3 Fully centralized model

In order to accommodate this sort of TSN use case, the fully centralized model enables a Centralized User Configuration (CUC) entity to discover end stations, retrieve end station capabilities and user requirements, and configure TSN features in end stations. The protocols that the CUC uses for this purpose are specific to the user application and outside the scope of this standard.


Figure 2 provides an overview of the information exchanged between the SMF/CUC and AN-TL & CN-TL, and between the SMF/CUC and CNC. 
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The exact information elements that the TL-Container should allow to transfer between the SMF/CUC and the AN-TL & CN-TL are expected to be specified in stage 2 (corresponding details in Figure 2 do not matter for this discussion paper).

The TL-Container signalled between the SMF/CUC and the AN-TL, and between the SMF/CUC and the CN-TL, is identical, i.e. same get-request/response and set-request/response messages and IEs within these messages. Accordingly, the protocol between the SMF/CUC and the AN-TL & CN-TL should be defined by a single WG.

NGAP and PFCP shall support transferring these transparent TL-Containers between the SMF/CUC and the AN-TL & CN-TL respectively. 

A new stage 3 TS is required to specify the protocol (e.g. get-request/response and set-request/response messages and included IEs) between the SMF/CUC and AN-TL & CN-TL, i.e. the information that will be transferred within the TL-Containers. It is proposed that CT4 takes the responsibility of this stage 3 TS and informs RAN3 about the same.
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