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Abstract: This paper proposes a solution for direct subscription of UPF event exposure service for TSC management . 
1. Introduction
In the approved FS_UPEAS_Ph2, Key Issues #2 is to study potential enhancements on UPF event exposure service to optimize the procedures related to UPF data collection. 
-  Identify the specific use case and scenarios that require optimizing the procedures related to UPF data collection with enhancements on UPF direct or indirect subscription;
This proposal provides a solution for Direct subscription of UPF event exposure service for TSC management . In Rel-18, UPF event exposure service for TSC management adopted indirect subscription and direct notification for the service as shown Figure 1. 
TSN AF or TSCTSF indirectly subscribes UPF event exposure service for TSC management information via PCF and SMF using PCF services and N4 interface. UPF directly reports TSC management information event via Nupf_EventExposure_Notify to the TSN AF or TSCTSF. 
This indirect subscription is not optimized. Intermediate nodes (PCF and SMF) only transfer the information transparently using different interfaces (i.e. SBI and N4). 


        Figure 1: Current indirect subscription and direct notification for UPF event exposure service for TSC management 
Therefore, this paper proposes a new solution for direct subscription of UPF event exposure service for TSC management. 

2. Text Proposal
It is proposed to capture the following changes in TR 23.700-63.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * Start of change * * * *(all new text)
[bookmark: _Toc122517854][bookmark: _Toc117496632][bookmark: _Toc113426207][bookmark: _Toc104883059]6	Solutions 
[bookmark: _Toc153792677][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc153792592][bookmark: _Toc157584704][bookmark: _Toc22192650][bookmark: _Toc23402418][bookmark: _Toc23402388][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc43906765][bookmark: _Toc54930305][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc16839382][bookmark: _Toc104883060][bookmark: _Toc117496633][bookmark: _Toc122517855][bookmark: _Toc113426208]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	<Key Issue #1>
	<Key Issue #2>

	#x
	X
	X



[bookmark: startOfAnnexes][bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc157584705]6.X	Solution #X: Direct subscription of UPF event exposure service for TSC management  
[bookmark: _Toc104883061][bookmark: _Toc117496634][bookmark: _Toc122517856][bookmark: _Toc113426209]6.X.1	Description
This solution is applicable for a case the UPF employs the NW-TT functionality. According to the latest TS 23.501 specification, the assumptions are as follows.
· 5GS TSN bridge has a single NW-TT entity within UPF.
· Bridge ID is to distinguish between bridge instances within 5GS
· To support TSN, the user plane node ID is Bridge ID.
· To support integration with IETF DetNet, the user plane node ID can be Router ID. The user plane node ID may be pre-configured in the UPF based on deployment.
· TSN AF andor TSCTSF has and stores the Bridge IDs or Router IDs and its address before subscription of UPF event exposure service for TSC management.
Based on the assumption, TSN AF or TSCTSF can needs to discover UPF (included NW-TT functionality) instance and its profile to directly subscribe UPF event exposure service to exchange for TSC management information (.i.e. UMIC and/or PMIC). 
In this solution, to do this,
(1) A UPF supporting the NW-TT functionality register its Profile (UPF Provisioning Information) including user plane node ID to NRF. 
(2) A TSN AF or TSCTSF includes user plane node ID of related TSC service in the UPF discovery procedure to NRF.  TSN AF or TSCTSF already has stored the user plane node ID(s) as Bridge ID or Router ID through the PDU session Establishment procedure before UPF discovery procedure.
(3) After discovering the exact UPF (included NW-TT functionality) instance with the user plane node ID, TSN AF or TSCTSF directly subscribe UPF event exposure service for TSC management via Nupf_EventExposure_Subscribe operation including TSC management information.      
In summary, this solution provides direct subscription of UPF event exposure service for TSC management to discovered UPF by proposing to include user plane node ID as Bridge ID and Router ID in the UPF registration and UPF discovery procedure. 

[bookmark: _Toc104883062][bookmark: _Toc117496635][bookmark: _Toc122517857][bookmark: _Toc113426210]6.X.2	Procedures
6.X.2.1	UPF service registration with user plane node ID in UPF profile 


Figure 6.x.2.1-1: UPF Service Registration with user plane node ID 
1.	A UPF, supporting the NW-TT functionality, sends Nnrf_NFManagement_NFRegister request to NRF to inform the NRF of its profile including user plane node ID as Bridge ID or Router ID. 
2.	The NRF stores the UPF profile and marks the UPF service consumer available.
3.	The NRF acknowledges UPF registration is accepted via Nnrf_NFManagement_NFRegister response.

6.X.2.2	UPF Discovery by consumer NF in the same PLMN



Figure 6.x.2.2-1: UPF Discovery with user plane node ID by consumer NF 
1.	The consumer NF (e.g., TSN AF or TSCTSF) intends to discover services available in the network based on service name and target NF type (i.e., UPF). The consumer NF sends Nnrf_NFDiscovery_Request with some parameters to NRF. The parameters may include user plane node ID as Bridge ID or Router ID that was stored in the consumer NF. 
2.	The NRF authorizes the Nnrf_NFDiscovery_Request. 
3.	If allowed, the NRF determines UPF instance matching the Nnrf_NFDiscovery_Request and internal policy of NRF and sends the UPF profile of the determined UPF instances via Nnrf_NFDiscovery_Request response.

6.X.2.31	Direct subscription of UPF Event Exposure service for TSC management 



 
Figure 6.x.2.13-1: Direct subscription of UPF Event Exposure service for TSC management 

1~2 is the same procedure in clause 6.X.2.1 and 6.X.2.2 
3.	The consumer NF (TSN AF or TSCTSF) discovers the UPF with the requested user plane node ID. 
1. TSN AF or TSCTSF gets user plane node ID as Bridge ID or Router ID through PDU session establishment procedure.
2. TSN AF or TSCTSF gets UMIC for the address of user plane node ID through PDU session modification procedure via PCF and SMF.
3. TSN AF or TSCTSF stores user plane node ID and its address.
44.	The consumer NF directly subscribes the UPF event exposure service for TSC management or time synchronization and deterministic networking between TSN AF or TSCTSF and NW-TT via Nupf_EventExposure_Subscribe service operation. 
55.	When the subscribed event is occurred, the UPF sends the collected UPF data (i.e., TSC management information) via Nupf_EventExposure_Notify service operation to the consumer NF.

Editor’s Note: The impact of this procedure to the existing procedures of TSN Bridge information exchange and management is FFS.
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[bookmark: _Toc104883063][bookmark: _Toc117496636][bookmark: _Toc122517858][bookmark: _Toc113426211]6.X.3	Impacts on services, entities and interfaces
NRF:
-	Supports UPF registration and discovery with UPF Provision information including the user plane node ID.
TSN AF or TSCTSF:
-	Supports request to discover UPF with UPF Provision information including the user plane node ID.
-  Supports direct subscription of UPF event exposure services for TSC management (i.e., Event ID).
UPF:
-	Supports UPF profile registration including user plane node ID.
-	Supports direct subscription of event exposure services for TSC management (i.e., Event ID).
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