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1
Discussion
This is a pCR to TR 28.839 about addition of the solution for Enablers for TSC and TS Charging.
2
References

[1]
3GPP TR 28.839 Study on time sensitive networking charging
3
Rationale

This pCR proposes to add the solution for Enablers for TSC and TS Charging.
According to the TS 23.501 and TS 23.502, Clause 4.4.8.3 Architecture for AF requested support of Time Sensitive Communication and Time Synchronization, 
-
If the AF is considered to be trusted by the operator, the AF could interact directly with TSCTSF, without NEF. In that way, the TSCTSF may be integrated with CTF for charging. 

-
If the AF is considered to not be trusted by the operator, the NEF is used to expose 5GS capability to support Time Synchronization service. In that way, the NEF may be integrated with CTF for charging. 

TSCTSF is the supplementation of the NFF charging for enablers for the TSC and TS Charging, if the NEF is not used. 
Based on the description of TSN AF and AF:

-
The TSN AF is responsible to receive the bridge information of 5GS Bridge from 5GS, as well as register or update this information to the CNC.

-
The Time Sensitive Communication and Time Synchronization related features that are supported based on AF request. The AF which can request the 5GS capability, is the not the TSN AF who interacts with the CNC from TSN provider dedicated. 
4
Detailed propsosal

Propose to incorporate the following change into the TR 28.839 [1].
	First changes


7.X

Solution #X: Enablers for TSC and TS Charging

7.X.1
General

The solution #X, 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 the following table 7.x-1. 

The NF consumer AF invockes 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.x-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 the clause 7.1 solution #1 is supported, TSCTSF(CTF) charging is not required. If the AF is trusted party, interactiong with TSCTSF without NEF, the TSCTSF(CTF) charging may be supported.

7.X.2
Architecture description
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Figure 6.1.4.2-1: TSCTSF converged charging architecture - CEF

7.X.3
Flow description

7.x.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. The figure 7.X.3.1-1 describes the high-level charging procedure for enablers for TSC and TS Charging based on TSCTSF.
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Figure 7.x.3.1-1: 5GS Bridge management charging via SMF
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 changes


5.2.2.1
Use Case #2.1 Enablers for Time Sensitive Communications and Time Synchronization

If the AF is considered to be trusted by the operator, the AF could interact directly with TSCTSF, using the same service as the NEF for Time Sensitive Communications and Time Synchronization. The TSCTSF (directly or via NEF) exposes the 5GS and/or UE availability and capabilities for synchronization service to the AF as described in clause 4.15.9.2 of TS 23.502 [4].
For supporting time synchronization service requested by TS-SC, the 5GS is configured to operate in one or multiple PTP instances, including the support for derivation of Uu time synchronization error budget.
For supporting transmission gate schedules requested by TS-SC, the 5GS Bridge is required to provide Bridge Delays for each port pair and traffic class of the 5GS bridge to an TSN system

For supporting the TSC traffic characteristics requested by TS-SC, TSC QoS Flows use a Delay-critical GBR resource type and TSC Assistance Information.
The MNO may charge the TS-SC based on the enabler event for Time Synchronization Service.

The corresponding potential charging requirements and key issues: REQ-CH_ETS-01, and the Key Issue #2a, Key Issue #2b.

	Next changes


7.4.1
General

The solution #4, addresses the Key Issue #3a and #3b, covering the REQ-CH_TSC-01, REQ-CH_TSC-02 and REQ-CH_TSC-03. 

Based on the clause 5.28.1 in the TS 23.501[X], 5.28.1 5GS bridge management, there is only one PDU Session per DS-TT port for a given UPF. All PDU Sessions which connect to the same TSN network via a specific UPF are grouped into a single 5GS bridge. 

 For time sensitive communications, the following options are present in the figure 7.4.1-1:

-
TSN Bridge/End station to TSN Bridge/End station: based on the PDU session 1B, UE1-DS_TT interact with the UPF-B/NW-TT. based on the PDU session 2B, UE2-DS-TT interact with the UPF-B/NW-TT. The UPF-B/NW-TT is responsible for the traffic communication between TSN Bridget/End stations. The SMF applies local switching in order to enable UPF locally forward uplink stream from one PDU session as downlink stream in another PDU session.
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Figure 7.4.1-1: TSC for TSN Station to TSN Station 
	Next changes


7.1.3
Flow description
The figure 7.1.3-1 describes the high-level charging procedure for Time Synchronization service based on NEF.
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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.

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.

4ch-a. The NEF sends Charging Data Request [Event] to CHF for the received Time Synchronization Service Request. 

4ch-b. The CHF creates a CDR for this Time Synchronization Service Request.

4ch-c. The CHF acknowledges by sending Charging Data Response [Event] to the NEF.
Editor’s note: the subscriber id is ffs.

	End of changes
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