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Abstract of the contribution: The PCR proposes to update the solution #2 for adding a new event and related procedures.  

Proposal

It is proposed to adopt the following solution in TR 23.700-62.

* * * * Start of Change * * * *
6.2
Solution #2: <UPF event exposure service for TSC management>

6.2.1
Key Issue mapping

This solution addresses KI 2.
6.2.2
Description

The SMF and UPF may exchange TSC management information container, such as the user plane node Management Information Container (UMIC) and Port Management Information Container (PIMC) over an N4 session. However, Port management information is transferred transparently via 5GS between TSN AF or TSCTSF and DS-TT or NW-TT, respectively, inside a PMIC. User plane node management information is transferred transparently via 5GS between TSN AF or TSCTSF and NW-TT inside a UMIC. As a result, in order for TSC management information to be directly exchanged between TSN AF or TSCTSF and DS-TT/NW-TT, the UPF event exposure service should be invoked. TSC management information can thus be exposed to TSN AF or TSCTSF via the UPF. The TSC management information can also be exposed to the UPF by TSN AF or TSCTSF.

Table 6.2.2-1: NF Services provided by UPF
	Service Name
	Description
	Example Consumer(s)

	Nupf_EventExposure
	This UPF service provide the support for event exposure.
	TSN AF, TSCTSF


Nupf_EventExposure service enables an NF (e.g. TSA AF or TSCTSF) to subscribe and get notified about UPF events for TSC management information. The following service operations are defined for the Nupf_EventExposure service:

-
Nupf_EventExposure_Subscribe.

-
Nupf_EventExposure_UnSubscribe.

-
Nupf_EventExposure_Notify.

The TSC management information event can be notified to TSN AF or TSCTSF. This UPF event notification may contain PMIC(s) and/or UMIC along with the associated NW-TT port number to exchange between TSN AF or TSCTSF and the UPF as described in clause 5.8.2.11.14 and 5.28.3 of TS 23.501 [2]. TSN AF or TSCTSF subscribes and receives event notifications if specific port management information for a NW-TT port changes or user plane node management information changes. In other words, the UPF notifies TSN AF or TSCTSF if port management information or user plane node management information has changed that TSN AF or TSCTSF has subscribed for.

If TSN AF or TSCTSF provides event exposure of TSC management information, the UPF may subscribe the event to receive PMIC/UMIC from the TSN AF or TSCTSF.
6.2.3
Procedures


In this solution, procedures are proposed to (un)subscribe/notify the UPF event for TSC management information. The UPF is selected for a PDU Session serving TSC as described in clause 6.3.3.3 of TS 23.501 [2]. TSN AF or TSCTSF can identify the PDU session during the PDU session establishment procedure. Then, UPF/NW-TT triggers the N4 Session Level Reporting Procedure to forward the PMIC(s) and/or UMIC to SMF. 
Two methods are proposed for subscribing UPF event exposure service as follows: 

-
TSN AF or TSCTSF subscribes the UPF event (Figure 6.2.3.1-1)
-
Instead of TSN AF or TSCTSF, SMF subscribes the UPF event (Figure 6.2.3.2-1)

6.2.3.1
TSN AF/TSCTSF based UPF event subscription
This clause describes the procedure for TSN AF or TSCTSF to (un)subscribe the UPF event and receive the event notification for TSC management information. TSN AF or TSCTSF can apply the procedure of UPF selection by the NF targeting PDU session specified in clause 6.1.2.5.1 in solution #1 to discover the UPF with the PDU session.
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Figure 6.2.3.1-1: UPF event exposure based on TSN AF/TSCTSF subscription
0.
Procedure of UPF selection by the NF targeting PDU session in Solution #1 is performed. 
1. 
TSN AF or TSCTSF sends Nupf_EventExposure_(Un)scribe service operation for TSC management information event to the UPF.
2.
The event notification is triggered if there are changes in UMIC/PMIC from the UPF/NW-TT. 
3.
UPF sends the event notification for TSC management information over Nupf_EventExposure_Notify service operation to TSN AF or TSCTSF.
6.2.3.2
SMF based UPF event subscription
This clause describes how SMF can (un)subscribe the UPF event so that TSN AF or TSCTSF receives the event notification for TSC management information. The PDU Session Establishment as defined clause 4.3.2.2.1-1 of TS 23.502 [3] is used to establish a PDU Session serving for TSC. During this procedure, the SMF selects a UPF for the PDU Session that supports functions as defined in clause 5.28.1 of TS 23.501 [2]. As a result, the SMF may subscribe to the UPF event as a result of the PCF initiated SM Policy Association Modification as described in Figure 4.16.5.2-1 TS 23.502 [3], rather TSN AF or TSCTSF, 
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Figure 6.2.3.2-1: UPF event exposure based on SMF subscription
1.
TSN AF or TSCTSF subscribes for TSN/TSC events using the Npcf_PolicyAuthorization_Subscribe operation.
2.
If the PCF has received a Port Management Information Container for the PDU Session and related port number from the TSN AF or TSCTSF, the PCF issues a Npcf_SMPolicyControl_UpdateNotify request with possibly updated policy information about the PDU Session. Then, the SMF acknowledges the PCF request with a Npcf_SMPolicyControl_UpdateNotify response.
3.
SMF sends Nupf_EventExposure_(Un)scribe service operation for TSC management information event to the UPF.
4.
The event notification is triggered if there are changes in UMIC/PMIC from the UPF/NW-TT. 
5.
UPF sends the event notification for TSC management information over Nupf_EventExposure_Notify service operation to TSN AF or TSCTSF.
6.2.3.3
Bridge information reporting
During the SM Policy Association Establishment procedure, if the PCF detects the request relates to SM Policy Association enabling integration with TSN or TSC, the PCF may provide policy control request trigger for 5GS Bridge Information. TSN AF can (un)subscribe TSC management information events to the UPF using the methods given above in this scenario.
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Figure 6.2.3.3-1: UPF event exposure during 5GS Bridge information reporting

The procedure of 5GS Bridge information reporting in Figure F.1-1 of TS 23.502[3] is performed with the following differences and clarifications:
1.
PDU Session Establishment as defined clause 4.3.2.2.1-1 of TS 23.502[3] is used to establish a PDU Session serving for TSC.
2.
The SMF sends the information received in step 1 to the TSN AF or TSCTSF via PCF to establish/modify the 5GS Bridge. The TSN AF or TSCTSF subscribes for TSN events over the newly created AF session using the Npcf_PolicyAuthorization_Subscribe operation (step 2d).

The TSN AF can use any PDU Session to subscribe with the NW-TT for bridge or port management information notifications. Similarly, the UPF can use any PDU Session to send bridge or port management information notifications.
3.
The procedure of UPF event exposure in Figure 6.2.3.1-1 or steps from 2 to 5 of Figure 6.2.3.2-1 is performed to use UPF exposure service for TSC management information between the UPF and TSN AF. 
NOTE:
It is up to the UPF implementation to deliver TSC management information to TSN AF or TSCTSF via event reporting using either the N4 interface or the Nupf EventExposure service.
6.2.4
Impacts on services, entities and interfaces

Editor's note:
This clause captures impacts on existing 3GPP nodes and functional elements.
UPF:

-
Needs to support UPF event exposure service operations for TSC management information.
-
New event id for TSC management information is available to UPF.
SMF:

-
(Optional) May support UPF event exposure service operations for TSC management information.
TSF AF / TSCTSF:

-
Needs to support UPF event exposure service operations for TSC management information.
* * * * End of Change * * * *
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