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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc51769045][bookmark: _Toc47342347][bookmark: _Toc45183505][bookmark: _Toc36187601][bookmark: _Toc27846477][bookmark: _Toc20149686][bookmark: _Toc122440123]4.4.8	Architecture to enable Time Sensitive Communication and Time Synchronization
[bookmark: _Toc122440124][bookmark: _Toc51769046][bookmark: _Toc47342348][bookmark: _Toc45183506][bookmark: _Toc36187602][bookmark: _Toc27846478][bookmark: _Toc20149687]4.4.8.1	General
The 5G System can be extended to support the following:
a)	Integration of 5GS into a TSN data network (DN): Integration as a bridge in an IEEE 802.1 Time Sensitive Networking (TSN). The 5GS bridge supports the Time sensitive communication as defined in IEEE 802.1 Time Sensitive Networking (TSN) standards. The architecture is described in clause 4.4.8.2.
	This Release supports of the specification, integration of the 5G System with IEEE 802.1 TSN networks that apply the fully centralized configuration model as defined in IEEE Std 802.1Qcc [95]. IEEE TSN is a set of standards to define mechanisms for the time-sensitive (i.e. deterministic) transmission of data over Ethernet networks.
b)	Enablers for AF requested support of Time Synchronization and/or some aspects of Time Sensitive Communication. The architecture is described in clause 4.4.8.3.
c)	Support for TSN enabled transport network (TN): Enablers for interworking with TSN network deployed in the transport network. This option can be used simultaneously with either option a) or b). The architecture is described in clause 5.28a. The interworking is applicable when the transport network deploys the fully centralized configuration model as defined in IEEE Std 802.1Qcc [95]. In this scenario, a TSN TN is deployed to realize the N3 interface between (R)AN and UPF. From the perspective of the TSN TN, (R)AN and UPF act as End Stations of the TSN TN.

* * * * Second change * * * *
[bookmark: _Toc122440585][bookmark: _Toc51769447][bookmark: _Toc47342746][bookmark: _Toc45183904][bookmark: _Toc36188000][bookmark: _Toc27846869][bookmark: _Toc20150070]5.28	Support of integration with TSN
[bookmark: _Toc122440586]5.28.0	General
Clauses 5.28 defines the 5GS integration in TSN DN as a 5GS bridge.5GS supports interoperation with Time Sensitive Networking (TSN). Two basic deployment scenarios for integration of TSN are supported:
-	Integration of 5GS into a TSN data network (DN): In this scenario, 5GS is deployed in a TSN DN to provide wireless connectivity. From the perspective of the TSN DN, the 5GS is modelled as a Layer 2 Ethernet Bridge of the TSN DN.
-	Integration of 5GS with TSN enabled transport network (TN): In this scenario, a TSN TN is deployed to realize the N3 interface between (R)AN and UPF. From the perspective of the TSN TN, (R)AN and UPF act as End Stations of the TSN TN.
Clauses 5.28.1 to 5.28.4 define the 5GS integration in TSN DN as a 5GS bridge and clause 5.28a defines the 5GS integration with a TSN TN.

* * * * Third change * * * *
[bookmark: _Toc122440594]5.28a	Support forof integration with TSN enabled Transport Network
[bookmark: _Toc122440595]5.28a.1	General
When the 5GS supports interworking with IEEE TSN deployed in the transport network, the CUC that is collocated with SMF interworks with the CNC in the transport network (TN CNC) as specified in clause 46.2 of IEEE Std 802.1Qcc [95]. The SMF/CUC provides the stream requirements on QoS Flow basis (i.e. translated Talker group and Listener group information) via the User/Network-Interface (UNI) to the TN CNC. The TN CNC uses the stream requirements as input to configure respective path(s) and schedules in TN. Based on the results, the TN CNC provides a Status group that contains the end station communication-configuration back to the SMF/CUC.
When interworking with TSN deployed in the transport network is applied, the dynamic value for the CN PDB of a Delay-critical GBR 5QI shall be configured in the SMF as described in clause 5.7.3.4. When the SMF setups a new QoS Flow, the SMF signals the dynamic value for the CN PDB and TSCAI for the QoS Flow to NG-RAN on QoS Flow basis. Upon receiving the TSCAI for a QoS Flow from the SMF, if the TSCAI includes a BAT in UL direction, the RAN may determine a dynamic value of 5G-AN PDB in UL direction for the QoS Flow. The NG-RAN provides the dynamic value of 5G-AN PDB to the SMF in a response to the QoS Flow request. The dynamic value of 5G-AN PDB is used to generate EarliestTransmitOffset as described in Annex M.
The details of providing End Station related information to generate the stream requirements for the QoS Flow by the SMF/CUC are described in Annex M.
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.
The AN-TL and CN-TL enable the following functions:
a)	hold and buffer functionality in a case when the TSCAI contains a BAT in UL and/or DL direction.
b)	support of stream transformation functionality with respective information exchange with SMF/CUC.
c)	for SMF/CUC to retrieve the InterfaceCapabilities and/or EndStationInterfaces from the AN-TL or CN-TL.
d)	topology information exchange functionality via LLDP in the TN as described in clause 5.28a.3.
NOTE:	How to realize AN-TL in the base station and CN-TL in UPF is up to implementation.
* * * * End of changes * * * *

