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[bookmark: _Toc144906964][bookmark: _Toc144973164][bookmark: _Toc144973241][bookmark: _Toc144973625]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 22.261: "Service requirements for the 5G system; Stage 1".
[3]	3GPP TS 23.501: "System aArchitecture for the 5G System (5GS); Stage 2".
[4]	3GPP TS 23.502: "Procedures for the 5G System (5GS); Stage 2".
[5]	3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
[6]	3GPP TR 23.734: "Study on enhancement of 5G System (5GS) for vertical and Local Area Network (LAN) services".
[7]	3GPP TS 22.104: "Service requirements for cyber-physical control applications in vertical domains".
[8]	3GPP TS 24.519: "5G System (5GS); Time-Sensitive Networking (TSN) Application Function (AF) to Device-Side TSN Translator (DS-TT) and Network-Side TSN Translator (NW-TT) protocol aspects; Stage 3."
[9]	3GPP TS 32.254: "Telecommunication management; Charging management; Exposure function Northbound Application Program Interfaces (APIs) charging".
[10]	3GPP TR 32.255: "Telecommunication management; Charging management; 5G data connectivity domain charging; Stage 2".
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[bookmark: definitions][bookmark: _Toc144906966][bookmark: _Toc144973166][bookmark: _Toc144973243][bookmark: _Toc144973627]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
survival time: the time that an application consuming a communication service may continue without an anticipated message. as defined in TS 22.261 [2].
[bookmark: _Toc144906967][bookmark: _Toc144973167][bookmark: _Toc144973244][bookmark: _Toc144973628]3.2	Symbols
For the purposes of the present document, the following symbols apply:
N84	Reference point between TSCTSF and NEF
N85	Reference point between TSCTSF and NEF
N86:	Reference point between TSCTSF and AF
N87:	Reference point between TSCTSF and UDR
Ntsctsf		Service-based interface exhibited by TSCTSF

	Next change


[bookmark: _Toc144906970][bookmark: _Toc144973170][bookmark: _Toc144973247][bookmark: _Toc144973631]4.1	General
As per the requirements described in TS 22.261 [2] and TS 22.104 [7] about clock synchronization, time-sensitive communication, the corresponding description to support of integration with TSN and enablers for Time Sensitive Communications and Time Synchronization are specified in TS 23.501 [3], clause 5.27 and clause 5.28:
-	5GS acts as a Layer 2 Ethernet Bridge. When integrated with IEEE TSN network, 5GS functions acts as one or more TSN Bridges of the TSN network. The configuration of the 5GS Bridge can be provided by TSN AF and CNC.
-	5G System features that can be used independently or in combination to enable time-sensitive communication and time synchronization.
The fFigure 4.1-.1 describes the architecture for 5GS appearing as TSN bridge, specified in clause 4.4.8.2 of TS 23.501 [3] and the figure 4.1-.2 describes the architecture for AF requested support of Time Sensitive Communication and Time Synchronization, specified in the clause 4.4.8.3 of TS 23.501 [3].


Figure 4.1-1: System architecture view with 5GS appearing as TSN bridge


Figure 4.1-2: Architecture to enable Time Sensitive Communication and
 Time Synchronization services

	End of change


[bookmark: _Toc144907000][bookmark: _Toc144973200][bookmark: _Toc144973277][bookmark: _Toc144973661]6.2	Key issues and solutions mapping
The mapping between the key issues and the potential solutions are present as shown below:in table 6.2-1.
Table 6.2-1: Mapping of Potential Solutions to Key Issues
	Solutions
	Key Issues

	
	1a
	1b
	2a
	2b
	3a
	3b
	4a
	4b
	4c
	4d

	Solution #1: Exposure of Time Synchronization Service via NEF
	√
	√
	
	
	
	
	
	
	
	

	Solution #2: 5GS Bridge management and configuration charging via SMF
	
	
	
	
	
	
	√
	√
	
	

	Solution #3: 5GS Bridge management and configuration charging
	
	
	
	
	
	
	√
	√
	√
	√

	Solution #4: Time Sensitive Communications charging from TSN station to TSN station
	
	
	
	
	√
	√
	
	
	
	

	Solution #5: Time Sensitive Communications charging
	
	
	
	
	√
	√
	
	
	
	

	Solution #6: Enablers for TSC and TS Charging
	
	
	√
	√
	
	
	
	
	
	

	Solution #7: Exposure of Time Synchronization Service with trusted AF
	√
	√
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[bookmark: _Toc144907003][bookmark: _Toc144973203][bookmark: _Toc144973280][bookmark: _Toc144973664]7.1.1	General
The solution #1, addresses the Key Issue #1a and #1b, covering the REQ-CH_ETS-02.
Based on the clause 4.15.9.2 Exposure of UE availability for Time Synchronization service, specified in TS 23.502 [4], the AF subscribes to notifications and to explicitly cancel a previous subscription for UE availability for time synchronization service, via the following NEF services:
-	Nnef_TimeSynchronization create or update time synchronization configuration as well as to activate and deactivate the time synchronization service for which the NEF uses service operations provided by TSCTSF. Described in TS 23.501 [3], clause 5.27.1.8.
-	Nnef_ASTI service to control the 5G access stratum time distribution configuration, for which the NEF uses service operations provided by TSCTSF. Described in TS 23.501 [3], clause 5.27.1.8.
-	Nnef_AFsessionWithQoS to reserve resources for an AF session. Described in TS 23.503 [520], clause 6.1.3.22.

	Next change


[bookmark: _Toc144907005][bookmark: _Toc144973205][bookmark: _Toc144973282][bookmark: _Toc144973666]7.1.3	Flow description
The fFigure 7.1.3-1 describes the high-level charging procedure for Time Synchronization service based on NEF.


Figure 7.1.3-1: AF Request via NEF using PEC
1.	NEF receives a Time Synchronization Service Request from an AF, including a list of UE identities (GPSIs) or Groups of UEs identified by an External Group Identifier that further define the subset of the target UEs and AF-Service-Identifier, or DNN and optionally S-NSSAI which used to indicate the TS-SC. The subscriber may be identified by the External Group Identifier
2.	NEF performs the actions needed to fulfil the Time Synchronization Service Request.
3.	If authorized, the NEF continues the Time Synchronization Service Request processing and sends the Time Synchronization Service Response to the AF.
3ch-a.	The NEF sends Charging Data Request [Event] to CHF for the received Time Synchronization Service Request.
3ch-b.	The CHF creates a CDR for this Time Synchronization Service Request.
3ch-c.	The CHF acknowledges by sending Charging Data Response [Event] to the NEF.
	Next change


[bookmark: _Toc144907009][bookmark: _Toc144973209][bookmark: _Toc144973286][bookmark: _Toc144973670]7.2.3	Flow description
Figure 7.2.3-1 describes the high-level charging procedure for 5GS bridge information reporting based on SMF during the PDU session establishment.


Figure 7.2.3-1: 5GS Bridge management and configuration charging via
SMF during the PDU session establishment
1-9.	PDU session establishment charging, based on figure 5.2.2.2.2-1 of TS 32.255 [10] description. During SM Policy Association, the PCF may provide policy control request trigger for 5GS Bridge Information as defined in clause 6.1.3.5 of TS 23.503 [5]. The SMF may perform a Session Management Policy Modification procedure to report some event to the PCF that has previously subscribed.
9ch-a.	The SMF sends Charging Data Request [Initial] to CHF for start of the PDU session. 
9ch-b.	The CHF open a CDR for this PDU session.
9ch-c.	The CHF acknowledges by sending Charging Data Response [Initial] to the SMF. The CHF may provide charging related trigger for 5GS Bridge Information reporting. e.g. enable/disable the trigger or change the category.
10-20.	PDU session establishment, figure 4.3.2.2.1-.1 in TS 23.502 [4] description.
20ch-a.	When the trigger for 5GS Bridge information available is armed, the SMF sends Charging Data Request [Update] to CHF, in order to support the integrate with IEEE TSN, if the 5GS Bridget information available is immediate report, with 5GS Bridge information (e.g. 5GS user-plane Node ID, port number of the DS-TT port, MAC address of the DS-TT Ethernet port for Ethernet PDU Session type, UE IP address for IP PDU Session type and UE-DS-TT Residence Time (if available) as provided by the UE).
20ch-b.	The CHF updates the CDR for 5GS Bridget information available.
20ch-c.	The CHF acknowledges by sending Charging Data Response [Update] to the SMF.
Figure 7.2.3-2 describes the high-level charging procedure for 5GS bridge management and configuration charging based on SMF during the PDU session modification.


Figure 7.2.3-2: 5GS Bridge management and configuration charging
during the PDU session modification
1. [bookmark: MCCQCTEMPBM_00000054]PDU session establishment as described in TS 23.502 [4] clause 4.3.2.2 UE Requested PDU Session Establishment.
1. [bookmark: MCCQCTEMPBM_00000055]SMF establish the charging session for start of the PDU session. 
1. [bookmark: MCCQCTEMPBM_00000056]SMF receive the configuration of 5GS bridge from CNC.
1. [bookmark: MCCQCTEMPBM_00000057]The PDU session may be modified because the configuration request from CNC.
4ch-a.	The SMF sends Charging Data Request [Update] to CHF for PDU session modification, with the trigger QoS change.
4ch-b.	The CHF update a CDR for the configuration request from CNC.
4ch-c.	The CHF acknowledges by sending Charging Data Response [Update] to the SMF.
1. [bookmark: MCCQCTEMPBM_00000058]SMF reports the 5GS bridge information to the CNC.
5ch-a.	The SMF sends Charging Data Request [Update] to CHF for the reporting of the configuration.
5ch-b.	The CHF updates a CDR.
5ch-c.	The CHF acknowledges by sending Charging Data Response [Update] to the SMF.
	Next change


[bookmark: _Toc144973217][bookmark: _Toc144973294][bookmark: _Toc144973678]7.4.3	Flow description
7.4.3.0	General
The traffic data of Time sensitive communication is transferred on the 5GS Bridge. The granularity of the 5GS TSN bridge is per UPF for each network instance or DNN/S-NSSAI. The bridge ID of the 5GS TSN bridge is bound to the UPF ID of the UPF.
	Next change


[bookmark: _Toc144907021][bookmark: _Toc144973222][bookmark: _Toc144973299][bookmark: _Toc144973683]7.5.3	Flow description
7.5.3.0	General
The traffic data of Time sensitive communication is transferred on the 5GS Bridge. The granularity of the 5GS TSN bridge is per UPF for each network instance or DNN/S-NSSAI. The bridge ID of the 5GS TSN bridge is bound to the UPF ID of the UPF.
	Next change


[bookmark: _Toc144907024][bookmark: _Toc144973225][bookmark: _Toc144973302][bookmark: _Toc144973686][bookmark: MCCQCTEMPBM_00000025]7.6.1	General
The solution #6, addresses the Key Issue #2a and #2b, covering the REQ-CH_ETS-01. 
Based on the clause 5.2.27 TSCTSF Services in TS 23.502 [4], TSCTSF Services and Service Operations are present in table 7.6.1-1.
The NF consumer AF invokes the TSCTSF service directly or via NEF based on the whether the AF is considered to be trusted by the operator or not.
Table 7.6.1-1: NF Services provided by the TSCTSF
	Service Name
	Operation Semantics
	Example Consumer(s)

	Ntsctsf_TimeSynchronization
	Request/Response
Subscribe/Notify
	AF, NEF

	Ntsctsf_ASTI
	Request/Response
	AF, NEF

	Ntsctsf_QoSandTSCAssistance
	Request/Response
Subscribe/Notify
	AF, NEF



For the Time Synchronization service charging, if the NEF charging described in clause 7.1 solution #1 is supported, TSCTSF(CTF) charging is not required. If the AF is trusted party, interacting with TSCTSF without NEF, the TSCTSF(CTF) charging may be supported.
	Next change


[bookmark: _Toc144907027][bookmark: _Toc144973228][bookmark: _Toc144973305][bookmark: _Toc144973689][bookmark: _Toc144907029][bookmark: _Toc144973230][bookmark: _Toc144973307][bookmark: _Toc144973691]7.6.3.1	TSCTSF directly interact with the AF
If the AF is considered to be trusted by the operator, the TSCTSF sends the Ntsctsf_TimeSynchronization message directly to the AF. Figure 7.6.3.1-1 describes the high-level charging procedure for enablers for TSC and TS Charging based on TSCTSF.


Figure 7.6.3.1-1: 5GS Bridge management charging via SMFTSCTSF
1.	TSCTSF receives a Time Synchronization Service Request/subscribe message from an AF, including a list of UE identities (GPSIs) or Groups of UEs identified by an External Group Identifier that further define the subset of the target UEs and AF-Service-Identifier, or DNN and optionally S-NSSAI which used to indicate the TS-SC.
2.	TSCTSF performs the actions needed to fulfil the Time Synchronization Service Request/subscribe and If authorized, the TSCTSF sends the Time Synchronization Service Response/notify message.
2ch-a.	The TSCTSF sends Charging Data Request [Event] to CHF for the received Time Synchronization Service Request/subscribe. 
2ch-b.	The CHF creates a CDR for this Time Synchronization Service Request/subscribe.
2ch-c.	The CHF acknowledges by sending Charging Data Response [Event] to the TSCTSF.
	Next change


7.7.1	General
The solution #7, addresses the Key Issue #1a and #1b, covering the REQ-CH_ETS-02.
The TS 23.501 [3] clause 4.4.8.3 states that if the AF is considered to be trusted by the operator, the AF could interact directly with TSCTSF. The TS 23.502 [4], clause 5.2.27, describes the TSCTSF services that either the AF or NEF can consume:
-	Ntsctsf_TimeSynchronization_: create update and delete time synchronization configuration and to activate and deactivate the time synchronization service, further described in TS 23.501 [3], clause 5.27.1.8.
-	Ntsctsf_ASTI_: control the 5G access stratum time distribution configuration, further described in TS 23.501 [3], clause 5.27.1.8.
-	Ntsctsf_QoSandTSCAssistance_: specific QoS and provide assistance for handling traffic characterized by TSC QoS parameters, further described in TS 23.503 [520], clause 6.1.3.22.
	Next change



[bookmark: _Toc144907034][bookmark: _Toc144973235][bookmark: _Toc144973312][bookmark: _Toc144973696]8	Conclusions and recommendations
The following is concluded for normative work: 
-	Solution #1 and solution #6 for key issues #1a, #1b, #2a and #2b per clause7.9 conclusion;
-	Solution #3 for key issues #3a and #3b per clause7.9 conclusion;
-	Solution #4 and solution #5 for key issues #4a, #4b, #4c and #4d, per clause7.9 conclusion.
TA new charging specification is concluded to specify the new consumer TSCTSF(CTF).
It is recommended to incorporate the description for the normative work into the WID on Charging Aspects of TSN.
The high-level architecture and charging principle between UE CCS and TSN CCS involved in the CHF and CHF communication is covered by the WID B2B_CH.

	End of change
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