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[bookmark: foreword][bookmark: _Toc29809][bookmark: _Toc125039598]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc2341][bookmark: _Toc125039599]
1	Scope
[bookmark: _Hlk109913219]The present document studies the charging aspects for the support of Time Sensitive Networking based on requirements from TS 22.261 [2] and TS 22.104 [7] of 5G system and vertical domains, the architecture, functional and protocol to enable Time Sensitive Communication and Time Synchronization, described in the TS 23.501 [3], TS 23.502 [4], TS 23.503 [5], TR 23.734 [6] and TS 24.519 [8].
The following are studied:
-	possible charging scenarios and requirements for 5G System integration as a bridge in TSN network;
-	possible charging scenarios and requirements for the Time Sensitive Communications and Time Synchronization service; 
-	possible new charging aspects for the following key items;
-	QoS requirements for TSN (e.g. support for TSC QoS Flows, QoS mapping from TSN QoS information to 5GS QoS profile);
-	Edge computing scenario support in TSN Transport (e.g. DS-TT and NW-TT);
-	charging enhancement (e.g. new triggers) due to policy control for TSN traffic which may impact the charging;
-	potential charging solutions for the above charging scenarios and requirements and taking in account TSN application requirements (e.g. instance survival time).
[bookmark: references][bookmark: _Toc4224][bookmark: _Toc125039600]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 Architecture for the 5G System (5GS); Stage 2".
[4]	3GPP TS 23.502: "Procedures for the 5G System; 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."
[bookmark: definitions][bookmark: _Toc21247][bookmark: _Toc125039601]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc18179][bookmark: _Toc125039602]3.1	Terms
For the purposes of the present document, the terms given in 3GPP 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 3GPP 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: _Toc10465][bookmark: _Toc125039603]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.

[bookmark: _Toc14389][bookmark: _Toc125039604]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
DS-TT	Device-Side TSN Translator
NW-TT	Network-Side TSN Translator
TS	Time Synchronization
TSC	Time Sensitive Communications
TSCTSF	Time Sensitive Communication and Time Synchronization function
TSN	Time-Sensitive Networking
TSN AF	Time Sensitive Networking Application Function

[bookmark: clause4][bookmark: startOfAnnexes][bookmark: _Toc489542563][bookmark: _Toc125039605]4	Background
[bookmark: _Toc125039606]4.1	General
As per the requirements described in the 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 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 figure 4.1.1 describes the architecture for 5GS appearing as TSN bridge, specified in the clause in 4.4.8.2 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 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
[bookmark: _Toc125039607]4.2	Business Roles for the TSN Charging
5G system as the 5GS Bridge to support the integration with TSN, the TSN charging can be built upon the business roles as following, related to 5G Bridge management, TSN traffic transmission over the PDU Session:
[bookmark: _Hlk116651378]- 	Mobile Network Operator (MNO): provides 5GS system as the 5GS Bridge. 
- 	TSN Service Provider (TSN-SP): provides communication services for TSN Bridge use, e.g. enterprise.
- 	TSN Service Customer (TSN-SC): consumes communication services for TSN Bridge use, e.g. end user, enterprise.
5G System features that can be used independently or in combination to enable time-sensitive communication and time synchronization, the TSN charging can be built upon the business roles as following, related to the time synchronization configuration and capability, including the exposure of the time sensitive service, time-sensitive communication.
- 	Mobile Network Operator (MNO): provides the 5GS system features. 
- 	TS Service Provider (TS-SP): provides communication services for time-sensitive communication and time synchronization, e.g. enterprise.
- 	TS Service Customer (TS-SC): consumes communication services for time-sensitive communication and time synchronization, e.g. end user, enterprise.
In deployments, there could be business scenarios where one or more of the business roles are supported by a single enterprise. The present document does not impose any restrictions to the possible deployment scenarios.
[bookmark: _Toc125039608]5	Charging scenarios and potential requirements
[bookmark: _Toc125039609][bookmark: _Hlk122534885][bookmark: _Toc95119911][bookmark: _Toc107830901]5.1	Exposure of Time Synchronization
[bookmark: _Toc125039610]5.1.1	General 
5G system supports time synchronization service that can be activated and deactivated by AF. In order to enable Time Sensitive Communication AF requested time sensitive communication and time synchronization services, The TSCTSF/NEF exposes 5GS capability to support Time Synchronization service. The TSCTSF (directly or via NEF) exposes the 5GS and/or UE availability and capabilities for synchronization service to the AF as described in TS 23.502 [4].
Exposure of time synchronization comprises the following capabilities:
-	The AF may learn 5GS and/or UE availability and capabilities for time synchronization service.
-	The AF controls activation and deactivation of the time synchronization service for the target UE(s).
[bookmark: _Toc125039611]5.1.2	Use Case
[bookmark: _Toc125039612]5.1.2.1	Use Case #1.1 Exposure of Time Synchronization Service
TS-SC actives the time synchronization service via AF and the AF provides request to the NEF and the NEF forwards the parameters to the TSCTSF. The AF trusted by the operator provides these parameters to the TSCTSF directly.
TS-SC deactives the time synchronization service via AF and the AF provides request to the NEF and the NEF forwards the parameters to the TSCTSF or directly to TSCTSF.
The 5GS provides the rquested 5GS and/or UE availablitiy and capabilities for to TS-SC.
The MNO may charge the TS-SC based on the exposure event for Time Synchronization Service.
The corresponding potential charging requirements and key issues: REQ-CH_ETS-01, REQ-CH_ ETS -02, and the Key Issue #Xa, Key Issue #Xb.
[bookmark: _Toc95119915][bookmark: _Toc107830905][bookmark: _Toc125039613][bookmark: _Hlk86167528]5.1.3	Potential charging requirements
REQ-CH_ETS-01: The 5GS charging system should support the Exposure of Time Synchronization charging per 5GS bridge.
REQ-CH_ETS-02: The 5GS charging system should support the Exposure of Time Synchronization charging per TSN.
[bookmark: _Toc95119916][bookmark: _Toc107830906][bookmark: _Toc125039614]5.1.4	Key issues
The following key issues are identified:
-	Key Issue #1a: Identify the charging scenarios and network function which can be support the Exposure of Time Synchronization charging.
-	Key Issue #1b: Identify the charging charging information which can be support the Exposure of Time Synchronization charging.

[bookmark: _Toc125039615]6	Key issues
[bookmark: _Toc125039616]6.1	Key issue #x: <key issue name>
[bookmark: _Toc125039617]6.2	Key issues and solutions mapping

[bookmark: _Toc125039618]7	Solutions for Key issues
[bookmark: _Toc125039619]7.x		Solution #x: <solution name>
[bookmark: _Toc125039620]7.y		Solution Evaluation
[bookmark: _Toc125039621]7.z	Solution Conclusions
[bookmark: _Toc125039622][bookmark: _GoBack]8	Conclusions and recommendations
[bookmark: _Toc24420][bookmark: _Toc92202609][bookmark: _Toc125039623]
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