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* * * First Change * * * *

[bookmark: _Toc75371588]14.2.2.3	On-network functional model for network resource management for 5G-native TSC
5G-native TSC refers to time sensitive communication service offered within the 5G system natively (i.e. without integration with a TSN system) by the 5GS for the UEs connected to the 5GS. The architecture for the 5G-native TSC is depicted in Figure 14.2.2.3-1. The SEAL NRM server acts as an AF (referred to as TSC AF) towards the 5G Core Network and performs coordination of QoS flows to fulfill the end-to-end QoS requirements for the UEs involved in the TSC communication. It combines the roles of TSCTSF and TSC CNC (similar to the TSN CNC in the TSN integration case), which means that it controls the allocation of resources of TSC communication within the boundaries of the 5G domain.
[bookmark: _Hlk81322957]Upon request from a VAL server via the NRM-S reference point it configures the TSC end-to-end QoS flows in the 5GS. In line with other SEAL service enablers the SEAL NRM server provides a RESTful interface on the NRM-S reference point. As a TSC AF TSCTSF the SEAL NRM server interacts with the 5GS PCF over the N5 Nxx reference point to configure the 5G QoS and TSCAI parameters in the 5GS. UE-TSC corresponds to DS-TT in the TSN integration case.




Figure 14.2.2.3-1: On-network functional model for network resource management for 5G-native TSC
Editor's note: The procedures, information flows and APIs for 5G-native TSC resource management are FFS.



* * * Next Change * * * *
14.3.2.X	TSC stream availability discovery request
Table 14.3.2.X-1 describes the information flow TSC stream availability discovery request from the VAL server to the NRM server.
Table 14.3.2.X-1: TSC stream availability discovery request
	Information element
	Status
	Description

	Requester Identity 
	M
	The identity of the VAL server performing the request.

	Stream specification
	M
	Stream specification includes MAC addresses of the source and destination DS-TT ports (e.g. as defined in IEEE 802.1CB [IEEE8021CB]).


14.3.2.Y	TSC stream availability discovery response
Table 14.3.2.Y-1 describes the information flow TSC stream availability discovery response from the NRM server to the VAL server.
Table 14.3.2.Y-1: TSC stream availability discovery response
	Information element
	Status
	Description

	Result
	M
	Result includes success or failure of the TSC stream availability discovery with the underlying network.

	Stream specification
	M
	Stream specification includes MAC addresses of the source and destination DS-TT ports (e.g. as defined in IEEE 802.1CB [IEEE8021CB]).

	List of traffic specifications
	M
	The traffic classes supported by the DS-TTs and available end-to-end latency values and Priority Code Point (PCP) values


14.3.2.Z	TSC stream creation request
Table 14.3.2.Z-1 describes the information flow TSC stream creation request from the VAL server to the NRM server.
Table 14.3.2.Z-1: TSC stream creation request
	Information element
	Status
	Description

	Requester Identity 
	M
	The identity of the VAL server performing the request.

	VAL Stream ID
	M
	It identifies the VAL stream.

	Stream specification
	M
	Stream specification includes MAC addresses of the source and destination DS-TT ports (e.g. as defined in IEEE 802.1CB [IEEE8021CB]).

	Traffic specification
	M
	It includes Priority Code Point (PCP), MaxFrameInterval, MaxFrameSize, MaxIntervalFrames, MaxLatency, etc. (e.g. as described in IEEE 802.1Qcc [IEEE8021Qcc] in clause 46.2).


14.3.2.A	TSC stream creation response
Table 14.3.2.A-1 describes the information flow TSC stream creation response from the NRM server to the VAL server.
Table 14.3.2.A-1: TSC stream creation response
	Information element
	Status
	Description

	Result
	M
	Result includes success or failure of the TSC stream creation.

	VAL Stream ID
	M
	It identifies the VAL stream.



14.3.2.B	TSC stream deletion request
Table 14.3.2.B-1 describes the information flow TSC stream deletion request from the VAL server to the NRM server.
Table 14.3.2.B-1: TSC stream deletion request
	Information element
	Status
	Description

	Requester Identity 
	M
	The identity of the VAL server performing the request.

	VAL Stream ID
	M
	It identifies the VAL stream.


14.3.2.C	TSC stream deletion response
Table 14.3.2.C-1 describes the information flow TSC stream deletion response from the NRM server to the VAL server.
Table 14.3.2.C-1: TSC stream deletion response
	Information element
	Status
	Description

	Result
	M
	Result includes success or failure of the network TSC stream deletion. Even in case of failure, the stream is deemed unusable.

	VAL Stream ID
	M
	It identifies the VAL stream.




* * * Next Change * * * *
14.3.X 5G TSC resource management procedures
[bookmark: _Toc67961100]14.3.X.1	General
The procedures related to the 5G TSC network resource management are described in the following subclauses.

14.3.X.2	TSC stream availability discovery procedure
The TSC stream availability discovery procedure is used by the VAL server to discover the availability of resources for TSC communication for the given stream specification (i.e., between the target UEs) prior to creating the stream. 
Pre-conditions: 
1.	Each UE has an established Ethernet PDU session and DS-TTs are connected to the 5GS TSC bridge. The traffic classes are configured on each DS-TT.
2.	The NRM server has collected the 5GS TSC bridge management and port management information. The latter is related to the Ethernet ports located in the DS-TTs including bridge delay per DS-TT Ethernet port pair per traffic class.
3.	NRM server has calculated the bridge delay for each port pair, i.e. composed of (ingress DS-TT Ethernet port, egress DS-TT Ethernet port) including the UE-DS-TT residence time, packet delay budget (PDB) and propagation delay for both UL from sender UE and DL to receiver UE. 
 


[bookmark: _Hlk80974236]Figure 14.3.X.2-1: TSC stream availability discovery procedure
1.	The NRM server receives a request from a VAL server on NRM-S reference point to discover the connectivity and available QoS characteristics between DS-TTs identified by the stream specification. 
2.	The NRM server validates the connectivity between the DS-TTs connected in the same 5GS TSC bridge based on the collected 5GS TSC bridge management and port management information, identifies the traffic classes supported by the DS-TTs and calculates the end-to-end latency (including the UE-DS-TT residence times, PDBs, and propagation delay). 
3.	NRM server responds to the VAL server with the stream specification and a list of traffic specifications with the available end-to-end latency and the traffic classes supported by the DS-TTs. 
[bookmark: _Toc70415515]14.3.X.3	TSC stream creation procedure
This procedure allows the VAL server to create a TSC stream. The TSC stream creation procedure enables the VAL server to establish TSC connectivity with the required QoS between the UEs connected to the 5GS after the stream discovery procedure.

Pre-conditions:
1.	Each UE has an established Ethernet PDU session for its DS-TT port MAC address.
2.	Connectivity between the DS-TTs has been validated by the TSC stream availability discovery procedure.
3.	NRM server maintains mapping from the traffic class to TSC QoS.


Figure 14.3.X.3-1: TSC stream creation procedure
1. NRM server receives a TSC stream creation request from a VAL server to create a TSC stream identified by a VAL Stream ID, between DS-TT ports in the stream specification and for the traffic class in the traffic specification. 
2.	NRM server calculates the schedule for the VAL Stream ID based on the information collected earlier from the 5GS via Nxx. It provides per-stream filtering and policing parameters (e.g. as defined in IEEE 802.1Q [IEEE8021Q]) used to derive the TSC QoS information and related flow information. NRM server also provides the forwarding rule (e.g. as defined in IEEE 802.1Q [IEEE8021Q]) used to identify the DS-TT MAC address of the corresponding PDU session. Based on the 5GS bridge delay information it determines the TSC QoS information and TSC Assistance information for the stream.
3.	As a TSCTSF, the NRM server triggers via Nxx the Npcf_policy_Authorization_Create service operation as described in 3GPP TS 23.502 [11] for the TSC stream for both UL QoS flow (sender UE to UPF/bridge) and DL QoS flow (UPF/bridge to receiver UE). The AF request includes the DS-TT port MAC address, TSC QoS information, TSC Assistance Information, flow bit rate, priority, Service Data Flow Filter containing flow description including Ethernet Packet Filters. The QoS flow will be assigned for the PDU session for the source MAC address for the UL direction and for the PDU session for the destination MAC address for the DL direction. This information is delivered to the DS-TT by the 5GS.
Editor’s note: Using gate control parameters for hold and forward buffering is FFS.
4.	NRM server sends TSC stream creation response to the VAL server with the result of TSC stream creation for the VAL Stream ID.
[bookmark: _Toc70415518]14.3.X.4	TSC stream deletion procedure
This procedure allows the VAL server to delete a TSC stream.
Pre-conditions:
1.	The TSC stream is configured in the 5GS and the DS-TTs.



Figure 14.3.X.4-1: TSC stream deletion procedure
1.	NRM server receives a request from VAL server to delete a TSC stream for with a VAL Stream ID.
2.	NRM server identifies the MAC addresses of the DS-TTs involved in the stream based on the stored information for the VAL Stream ID. 
3.	As a TSCTSF, the NRM server triggers via Nxx the Npcf_PolicyAuthorization_Delete service operation defined in 3GPP TS 23.502 [11] for MAC addresses referred to by the VAL Stream ID. NRM server uses the procedure to delete both UL QoS flow (sender UE to UPF/bridge) and DL QoS flows (UPF/bridge to receiver UE) from the PDU sessions of the UEs referred to by the VAL Stream ID.
4.	NRM server sends TSC stream deletion response to the VAL server with the result of TSC stream deletion for the VAL Stream ID.

* * * Next Change * * * *
[bookmark: _Toc67961145]14.4.1	General
Table 14.4.1-1 illustrates the SEAL APIs for configuration management.
Table 14.4.1-1: List of SEAL APIs for network resource management
	API Name
	API Operations
	Known Consumer(s)
	Communication Type

	SS_NetworkResourceAdaptation
	Reserve_Network_Resource
	VAL server
	Request /Response

	
	Request_Unicast_Resource
	VAL server
	Request /Response

	
	Update_Unicast_Resource
	VAL server
	Request /Response

	
	Request_Multicast_Resource
	VAL server
	Request /Response

	
	Notify_UP_Delivery_Mode
	VAL server
	Subscribe/Notify

	
	TSC_Stream_Availability_Discovery
	VAL server
	Request /Response

	
	TSC_Stream_Creation
	VAL server
	Request /Response

	
	TSC_Stream_Deletion
	VAL server
	Request /Response



* * * Next Change * * * *
[bookmark: _Toc67961151]14.4.2.X	TSC_Stream_ Availability_Discovery
API operation name: TSC_Stream_ Availability_Discovery
Description: Requesting to discover the connectivity and available QoS characteristics between DS-TTs.
Known Consumers: VAL server.
Inputs: See subclause 14.3.2.X
Outputs: See subclause 14.3.2.Y
See subclause 14.3.X.2 for the details of usage of this API operation.
* * * Next Change * * * *
14.4.2.Y	TSC_Stream_Creation
API operation name: TSC_Stream_Creation
Description: Requesting the NRM to create a TSC stream.
Known Consumers: VAL server.
Inputs: See subclause 14.3.2.Z
Outputs: See subclause 14.3.2.A
See subclause 14.3.X.3 for the details of usage of this API operation.
* * * Next Change * * * *
14.4.2.Z	TSC_Stream_Deletion
API operation name: TSC_Stream_Deletion
Description: Requesting the NRM to delete the TSC stream.
Known Consumers: VAL server.
Inputs: See subclause 14.3.2.B
Outputs: See subclause 14.3.2.C
See subclause 14.3.X.4 for the details of usage of this API operation.

* * * End of Change * * * *
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