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This clause describes the architecture to enable integration with TSN Transport Network (TN). The integration with TSN Transport Network related features are described in clauses 5.28a. Figure 4.4.8.x-1 shows the architecture to support integration with TSN Transport Network.
As shown in Figure 4.4.8.x-1, SMF acts as CUC to interact with the TN CNC. RAN and UPF may act as Talker or Listener by implementing Access Network TSN Talker/Listener (AN-TL) and Core Network N3 interface TSN Talker/Listener (CN-TL) as network termination point for the N3 interface. AN-TL and CN-TL support the functionality of Talker and Listener as defined in IEEE 802.1Qcc [95].



Figure 6.9.2-1: Architecture on interworking with TSN transport network
NOTE 1:	The TN CNC in transport network (TN) is independent from the CNC in the DN.
NOTE 2:	DS-TT and NW-TT are required when 5GS is integrated with external IEEE TSN networks.
NOTE 3:  It is assumed that RAN, 5GC and Transport Network are time synchronized with each other in 5G internal system clock in this case.

* * * * Second change * * * *
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[bookmark: _Toc104964498]5.28a.1	5GS Configuration and management for integration with TSN Transport Network
To support integration with TSN Transport Network, the SMF acting as a CUC provides merged stream requirements (i.e. Talker group and Listener group) on QoS Flow basis as specified in clause 45.1.7 of IEEE P802.1Qdj [x] via the User/Network-Interface (UNI) to the TN CNC. TN CNC uses the merged stream requirements as input to select respective path(s) and calculate schedules in TN. Based on the results, the TN CNC provides merged end station communication-configuration back to the SMF. The SMF may further adjust the transmit time of the stream in UPF and RAN by including TimeAwareOffset in a Transparent Container in a QoS Flow modification request.
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 that is determined on QoS Flow basis. 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 clasue 5.28a.2.
The details of providing End Station related information to generate the merged stream requirements for the QoS Flow by the SMF/CUC are described in clasue 5.28a.2.
If the InterfaceConfiguration is included from TN CNC to SMF/CUC, and if the NG-RAN and UPF include the AN-TL/CN-TL and support the Stream Transformation as described in IEEE 8021.Qdj [x], SMF can instruct the UPF and NG-RAN to assign for each TSC stream an individual TSN Transport address by providing the InterfaceConfiguration to the AN-TL/CN-TL. The Talker in AN-TL/CN-TL shall use the indicated InterfaceConfiguration, e.g. Multicast destination MAC address as assigned by the TN CNC. In this case the TN can identify the streams based on the Stream Transformation that is applied in the Talker in the AN-TL/CN-TL. This allows to use a single GTP-U tunnel as defined for non TSN Transport networks. The TSN transport address used for identification in TN can be a Destination MAC address, a Source MAC address and a VLAN ID (optional).
If the TimeAwareOffset is included from TN CNC to SMF, the SMF shall configure the AN-TL and CN-TL based on the TimeAwareOffset. The SMF/CUC adjusts the TimeAwareOffset to be relative from the start of the BAT before sending it to the AN-TL or CN-TL. The AN-TL and CN-TL should set the sending time of the traffic (e.g. AdminBaseTime and OperBaseTime in IEEE Std 802.1Q-2018 [98]) in the transport layer accordingly.

* * * * Third change * * * *
5.28a.2	Parameter handling for integration with TSN Transport Network
The SMF generates the Talker Group and Listener Group as following:
For the Talker group:
‐	Stream ID and Stream Rank can be generated by the SMF/CUC based on pre-configuration.
‐	EndStationInterfaces and Interface Capabilities (optional) are either pre-configured in the SMF/CUC or the SMF/CUC receives them during PDU Session Establishment from AN-TL and CN-TL based on operator policy. The pre-configured information at the SMF/CUC leaves the InterfaceCapabilities empty.
-	DataFrameSpecification (optional) is present if stream transformation is not performed in AN-TL and CN-TL or if AN-TL and CN-TL functions are not supported. In this case, the TN CNC configures the edge bridge to perform the stream transformation based on the provided the DataFrameSpecification. The SMF/CUC populates the attribute with the N3 tunnel end point addresses/ports during the QoS Flow setup. 
If the TL-functions are not supported, the SMF can instruct the UPF and NG-RAN to assign a separate CN tunnel end point address for each QFI of the N4 Session. This ensures the TN can distinguish the QoS Flows based on the N3 tunnel destination IP addresses.
‐	TrafficSpecification:
‐	MaxFrameSize, SMF/CUC could generate it from the Burst Size of the TSC traffic. PCF needs to transfer the Burst Size to the SMF. SMF also needs to consider the framing bits which is not used for transferring in 5GS, (e.g. CRC, the GTP-U tunnel overhead).
‐	MaxFramesPerInterval, SMF sets it as 1.
‐	Interval, SMF could generate it from the Periodicity of the traffic as indicated in the TSCAI.
‐	TSpecTimeAware group (optional, present only if the traffic is time-synchronized):
‐	EarliestTransmitOffset, the earliest offset within the Interval.
-	For uplink, EarliestTransmitOffset should be set based on the BAT in UL in TSCAI, 5G-AN PDB, and Interval using the following formula:
	The sum of (UL BAT + 5G-AN PDB) (presented in TAI time and corrected for clock drifting as specified in TS 23.501) - M x Interval, where M is the largest integer for which the relation:
	UL BAT + 5G-AN PDB > M x Interval duration.
	     would be true.
-	For downlink, EarliestTransmitOffset should be set based on the BAT in DL in TSCAC, and UPF Residence Time and Interval using the following formula:
	The sum of (DL BAT + UPF Residence Time) (presented in TAI time and corrected for clock drifting as specified in TS 23.501) - CN PDB - M x Interval, where M is the largest integer for which the relation:
	DL BAT + UPF Residence Time > M x Interval duration.
	      would be true.
‐	LatestTransmitOffset, the last chance within an interval should leave enough time to transfer a packet with MaxFrameSize. Thus, the SMF could generate it from the EarliestTransmitOffset plus the interval subtracting subtracting the sum of jitter and the time to transfer a packet with MaxFrameSize.
‐	Jitter, SMF could generate it based on local configuration.
‐	UserToNetworkRequirements.MaxLatency:
‐	NumSeamlessTrees, SMF/CUC sets it as 0 if no redundancy is needed, otherwise SMF should use other values.
‐	MaxLatency, SMF/CUC generates it based on CN PDB and UPF Residence Time, i.e. it should be CN PDB minus UPF Residence Time.
The Listener group contains Stream ID, EndStationInterfaces, UserToNetworkRequirements, and Interface Capabilities. The SMF could generate the corresponding information in the same way as defined for the Talker group.
The SMF gets the The merged end station communication-configuration from TN CNC. The merged end station communication-configuration provided by TN CNC to the SMF/CUC includes:
‐	Stream ID.
‐	StatusInfo.
‐	AccumulatedLatency.
‐	InterfaceConfiguration (optional):
‐	MAC Address (optional, present only if stream transformation is performed).
‐	VLAN Tag (optional, present only if stream transformation is performed).
‐	IPv4/IPv6 Tuples (optional, present only if stream transformation is performed).
‐	TimeAwareOffset (optional, present only if the traffic is time-synchronized).
‐	FailedInterfaces.
The details of the above information are described in IEEE Std 802.1Qcc [6].  

* * * * Fourth change * * * *
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[bookmark: _Toc114665461]5.27.2.1	General
TSC Assistance Information (TSCAI) is defined in Table 5.27.2-1 and describes TSC traffic characteristics for use in the 5G System. TSCAI may be used by the 5G-AN, if provided by SMF. The knowledge of TSC traffic pattern is useful for 5G-AN as it allows more efficiently scheduling of QoS Flows that have a periodic, deterministic traffic characteristics either via Configured Grants, Semi-Persistent Scheduling or with Dynamic Grants.
The TSCTSF determines the TSC Assistance Container (defined in Table 5.27.2-2) based on information provided by an AF/NEF as described in clause 5.27.2.3 and provides it to the PCF for IP type and Ethernet type PDU Sessions. In the case of integration with IEEE TSN network, the TSN AF determines TSC Assistance Container as described in clause 5.27.2.2 and provides it to the PCF for Ethernet PDU Sessions. The PCF receives the TSC Assistance Container from the TSCTSF or the TSN AF and forwards it to the SMF as part of PCC rule as described in clause 6.1.3.23a of TS 23.503 [45].
The SMF binds a PCC rule with a TSC Assistance Container to a QoS Flow as described in clause 6.1.3.2.4 of TS 23.503 [45]. The SMF uses the TSC Assistance Container to derive the TSCAI for that QoS Flow and sends the derived TSCAI to the NG-RAN. The Periodicity, Burst Arrival Time, and Survival Time components of the TSCAI are specified by the SMF with respect to the 5G clock. The SMF is responsible for mapping the Burst Arrival Time and Periodicity from an external clock (when available) to the 5G clock based on the time offset and cumulative rateRatio (when available) between the external clock time and 5GS time as measured and reported by the UPF. The SMF determines the TSCAI as described in clause 5.27.2.4.
A Survival Time, which indicates the time period an application can survive without any data burst, may be provided by TSN AF/AF either in terms of maximum number of messages (message is equivalent to all packets of a data burst) or in terms of time units. Only a single data burst is expected within a single time period referred to as the periodicity.
The SMF may send an update of the TSCAI to the NG-RAN as defined in clauses 4.3.3.2, 4.9.1.2.2 and 4.9.1.3.2 of TS 23.502 [3].
Table 5.27.2-1: TSC Assistance Information (TSCAI)
	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 data bursts.

	Burst Arrival Time (optional)
	The latest possible time when the first packet of the data burst arrives at either the ingress of the RAN (downlink flow direction) or the egress of the UE (uplink flow direction).

	Survival Time (optional)
	Survival Time, as defined in TS 22.261 [2], refers to the time period an application can survive without any data burst.



Table 5.27.2-2: TSC Assistance Container (TSCAC)
	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 data bursts.

	Burst Arrival Time (optional)
	The time when the first packet of the data burst arrives at the ingress port of 5GS for a given flow direction (DS-TT for uplink, NW-TT for downlink).

	Survival Time (optional)
	It refers to the time period an application can survive without any data burst, as defined in TS 22.261 [2].

	Time Domain (optional)
	The (g)PTP domain of the TSC flow.

	Maximum Burst Size
	Burst Size of the TSC flow.
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[119]	3GPP TS 23.008: "Organization of subscriber data".
[120]	3GPP TS 38.314: "NR; Layer 2 measurements".
[121]	3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services".
[122]	3GPP TS 29.503: "5G System; Unified Data Management Services; Stage 3".
[123]	3GPP TS 32.254: "Charging management; Exposure function Northbound Application Program Interfaces (APIs) charging".
[124]	3GPP TS 33.535: "Authentication and Key Management for Applications based on 3GPP credentials in the 5G System (5GS)".
[125]	3GPP TS 38.410: "NG-RAN; NG general aspects and principles".
[126]	IEEE Std 1588: "IEEE Standard for a Precision Clock Synchronization Protocol for Networked Measurement and Control Systems", Edition 2019.
[127]	ST 2059-2:2015: "SMPTE Standard - SMPTE Profile for Use of IEEE-1588 Precision Time Protocol in Professional Broadcast Applications".
[128]	3GPP TS 23.304: "Proximity based Services (ProSe) in the 5G System (5GS)".
[129]	3GPP TS 23.247: "Architectural enhancements for 5G multicast-broadcast services".
[130]	3GPP TS 23.548 "5G System Enhancements for Edge Computing; Stage 2".
[131]	IEEE Std 802.3: "Ethernet".
[132]	3GPP TS 29.561: "5G System; Interworking between 5G Network and external Data Networks; Stage 3".
[133]	3GPP TS 29.513: "Policy and Charging Control signalling flows and QoS parameter mapping; Stage 3".
[134]	3GPP TS 23.558: "Architecture for enabling Edge Applications (EA)".
[135]	3GPP TS 26.501: "5G Media Streaming (5GMS); General description and architecture".
[136]	3GPP TS 23.256 "Support of Uncrewed Aerial Systems (UAS) connectivity, identification and tracking; Stage 2".
[137]	GSMA NG.116: "Generic Network Slice Template".
[138]	IETF RFC 3948: "UDP Encapsulation of IPsec ESP Packets".
[139]	3GPP TS 24.539: "5G System (5GS); Network to TSN translator (TT) protocol aspects; Stage 3".
[140]	3GPP TS 33.220: "Generic Authentication Architecture (GAA); Generic bootstrapping architecture".
[141]	3GPP TS 33.223: "Generic Authentication Architecture (GAA); Generic Bootstrapping Architecture (GBA) Push function".
[142]	3GPP TS 23.540: "Technical realization of Service Based Short Message Service; Stage 2".
[143]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[144]	3GPP TS 29.525: "5G System; UE Policy Control Service; Stage 3".
[145]	3GPP TS 29.505: "5G System; Usage of the Unified Data Repository Services for Subscription Data; Stage 3".
[x]	IEEE P802.1Qdj-d0.3: "IEEE Draft Standard for Local and metropolitan area networks - Bridges and Bridged Networks - Amendment XX: Configuration Enhancements for Time-Sensitive Networking".

* * * * End of changes * * * *


image1.emf

Microsoft_Word___1.docx


Device side

DN

-

U

Device

End Station

TT

-

DS

UE

N10

UDM

N8

N1

N2

N3

(R)AN

AMF



TN 

Nx

TN CNC

CN-TL

AN-TL

UPF

NW-TT

N4

UPF

U plane

N11

SMF

(CUC)

N7

PCF

PCF

TSN AF 

/TSCTSF





 



 



AMF



 



PCF



 



Device side



 



 



(R)AN



 



UPF



 



N7



 



N3



 



N2



 



N4



 



N1



 



TSN 



AF



 



 



/TSCTSF



 



SMF



 



(CUC)



 



N11



 



N8



 



UDM



 



N10



 



UE



 



DS



 



-



 



TT



 



End Station



 



Device



 



U



 



U 



plane



 



NW



-



TT



 



-



 



UPF



 



DN



 



PCF



 



AN



-



TL



 



CN



-



TL



 



TN CNC



 



Nx



 



TN 



 






   


AMF  


PCF  


Device side  


 


(R)AN  


UPF  


N7 


N3 


N2  


N4  


N1 


TSN  AF     /TSCTSF  


SMF   (CUC)  


N11  


N8 


UDM  


N10  


UE  


DS  - TT 


End Station  


Device  


U 


U  plane  


NW - TT  


- 


UPF  


DN  


PCF  


AN - TL  


CN - TL  


TN CNC  


Nx 


TN   




3GPP TSG


-


WG SA2


 


Meeting #


15


3


E e


-


meeting 


 


 


S2


-


2


2


0


8864


 


Elbonia


, 


October


 


10


 


–


 


17


, 202


2


 


(


revision of S2


-


2


2


0


xxxx


)


 


CR


-


Form


-


v


12.


1


 


CHANGE REQUEST


 


 


 


23.


501


 


CR


 


37


35


 


rev


 


-


 


 


Current version:


 


17


.


6.0


 


 


 


For 


HELP


 


on 


using this form


: c


omprehensive instructions can be found at 


 


http://www.3gpp.org/Change


-


Requests


.


 


 


 


Proposed change


 


affects:


 


UICC apps


 


 


ME


 


 


Radio Access Network


 


X


 


Core Network


 


X


 


 


 


Title:


 


 


Interaction with TSN TN


 


 


 


Source to WG:


 


Huawei, HiSilicon


 


Source to TSG:


 


SA2


 


 


 


Work item code


:


 


5TRS_URLLC


 


 


Date:


 


202


2


-


0


9


-


3


0


 


 


 


 


 


 


Category:


 


B


 


 


Release:


 


Rel


-


1


8


 


 


Use 


one


 


of the following categories:


 


F


  


(correction)


 


A


  


(


mirror 


correspond


ing 


to a 


change 


in an earlier 


release)


 


B


  


(addition of feature), 


 


C


  


(functional modification of feature)


 


D


  


(editorial modification)


 


Detailed explanations of the above categories can


 


be


 


found in 3GPP 


TR 21.900


.


 


Use 


one


 


of the following releases:


 


Rel


-


8


 


(Release 8)


 


Rel


-


9


 


(Release 9)


 


Rel


-


10


 


(Release 10)


 


Rel


-


11


 


(Release 11)


 


…


 


Rel


-


15


 


(Release 15)


 


Rel


-


16


 


(Release 16)


 


Rel


-


17


 


(Rel


ease 17)


 


Rel


-


18


 


(Release 18)


 


 


 


Reason for change:


 


It is concluded in clause 8.3


 


of TS 23.700


-


25 on 


Interworking with TSN 


network deployed in the transport network


.


 


 


 


Summary of change


:


 


It is proposed to capture the conclusion 


in TS 23.501


.


 


 


 


Consequences if not 


approved:


 


Interworking with TSN network deployed in the transport network


 


is not 


supported.


 


 


 


Clauses 


affected:


 


2, 


4.


4.8.x(


new


)


, 


5.


28a


.1


(new)


, 5.28a


.2(


new


)


, 5.27.2.1


 


 


 


 


Y


 


N


 


 


 


Other specs


 


X


 


 


 


Other core specifications


 


 


TS


 


23.502 CR 


3585


 


affected:


 


 


X


 


 


Test specifications


 


TS/TR ... CR ... 


 


(show 


related 


CR


s


)


 


 


X


 


 


O&M Specifications


 


TS


/TR ... CR ... 


 


 


 


Other comments:


 


 


 


 


This 


CR's revision history:


 


 


 




3GPP TSG - WG SA2   Meeting # 15 3 E e - meeting      S2 - 2 2 0 8864   Elbonia ,  October   10   –   17 , 202 2   ( revision of S2 - 2 2 0 xxxx )  

CR - Form - v 12. 1  

CHANGE REQUEST  

 

 23. 501  CR  37 35  rev  -    Current version:  17 . 6.0   

 

For  HELP   on  using this form : c omprehensive instructions can be found at    http://www.3gpp.org/Change - Requests .  

 

 

Proposed change   affects:  UICC apps   ME   Radio Access Network  X  Core Network  X  

 

 

Title:    Interaction with TSN TN  

  

Source to WG:  Huawei, HiSilicon  

Source to TSG:  SA2  

  

Work item code :  5TRS_URLLC   Date:  202 2 - 0 9 - 3 0  

     

Category:  B   Release:  Rel - 1 8  

 Use  one   of the following categories:   F    (correction)   A    ( mirror  correspond ing  to a  change  in an earlier  release)   B    (addition of feature),    C    (functional modification of feature)   D    (editorial modification)   Detailed explanations of the above categories can   be   found in 3GPP  TR 21.900 .  Use  one   of the following releases:   Rel - 8   (Release 8)   Rel - 9   (Release 9)   Rel - 10   (Release 10)   Rel - 11   (Release 11)   …   Rel - 15   (Release 15)   Rel - 16   (Release 16)   Rel - 17   (Rel ease 17)   Rel - 18   (Release 18)  

  

Reason for change:  It is concluded in clause 8.3   of TS 23.700 - 25 on  Interworking with TSN  network deployed in the transport network .  

  

Summary of change :  It is proposed to capture the conclusion  in TS 23.501 .  

  

Consequences if not  approved:  Interworking with TSN network deployed in the transport network   is not  supported.  

  

Clauses  affected:  2,  4. 4.8.x( new ) ,  5. 28a .1 (new) , 5.28a .2( new ) , 5.27.2.1  

  

 Y  N    

Other specs  X     Other core specifications    TS   23.502 CR  3585  

affected:   X    Test specifications  TS/TR ... CR ...   

(show  related  CR s )   X    O&M Specifications  TS /TR ... CR ...   

  

Other comments:   

  

This  CR's revision history:   

 

