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Abstract of the contribution: This contribution provides first input to section 6.8.3 Impacts on existing nodes and functionality for Solution #8: 5GS appearing as a TSN bridge for integration with TSN for KI#3.1

[bookmark: _Hlk514274591]1	Discussion
This contribution lists a basic set of functions, which needs to be supported by a TSN bridge in order to interact in a TSN network according to the TSN extensions defined by IEEE. When 5GS acts as a TSN bridge, the functionalities apply for 5GS as a whole. The main scope of the list is to identify potential impacts on nodes and functionality of a 3GPP 5GS when acting as a TSN bridge.
We propose to capture the following text in TR 23.734.
[bookmark: _Hlk520730635]*** Start Change ***
[bookmark: _Toc528512477][bookmark: _Toc528512642][bookmark: _Toc528513224][bookmark: _Toc528513401][bookmark: _Toc528514537][bookmark: _Toc528668438][bookmark: _Toc528761374]6.8.3	Impacts on Existing Nodes and Functionality
The following Table 6.8.3 describes the expected functionality when an entity of a TSN network that is connected to an UE communicates via a 5GS acting as a TSN bridge with another entity of a TSN network connected to an UPF and vice versa. The entity may be a TSN end station acting as Talker or Listener, or a TSN bridge that is used to establish a TSN stream between a Talker TSN end station and a Listener TSN end station.
Table 6.8.3: TSN Functions and Impacts to 3GPP 5GS
	TSN Functions
	3GPP relevance
	Remark

	Forwarding and queuing of TSN streams with respect to schedules (includes also additional TSN Bridge functions as defined in IEEE 802.1Qcc: (a) Credit based sharper function, (b) Frame preemption, (c) per-stream filtering and policing)
	The respective functionality needs to be covered by the QoS framework for TSN.
TSN scheduling suits best to the egress ports of the TSN Translator on the UE side and TSN Translator on the UPF side. In order to meet the time window definitions on the egress ports, the 5GS needs to be configured correctly (e.g. QoS framework needs to support appropriate enhancements, gate schedules need to be conveyed via the QoS framework).
	To save radio resources it may be beneficial to process forwarding rules in 3GPP 5GS. This allows to discard frames before they are sent via the wireless link (e.g. when time windows of a TSN schedules cannot be met). Depending on the traffic direction, the ingress port scheduling may be an attractive feature of the N60 and N6 interface.

	Special TSN bridge functions (e.g. cut-through switching)
	Some bridge functions, like cut-through switching cannot be supported by a packet-oriented system like 5GS.
	Cut-through switching is an option to reduce latency of a TSN bridge.

	Layer 2 Procedures & Protocol Information handing (LLDP, SRP, MSRP)
	Network-side TSN Translator(s) and UE-side Translator(s) are required to exchange and update their information via wireless links. UE-UE communication may require a special handling of UE-side Translators information, especially when the wireless link is not permanently active.
	The Translators shall not report Ethernet ports of connected 3GPP 5GS entities.

	Frame Replication and Elimination for Reliability (FRER)
	Typically, task of the TSN Translator, but 3GPP may use replication and elimination information to optimize network resources (e.g. PDU session or respective flow is no longer needed)
	FRER is defined in IEEE 802.1CB.

	Connecting non TSN aware end stations
	TSN awareness may be provided by UPF or Network-side Translator, but when Talker and Listener are connected to the 5GS via UEs it may be required to cover UE-UE communication and a TSN awareness support by the MT Translator; additionally, integrity/confidentiality protection may require a solution for the TSN network and the non TSN network
	Requirement “Factories of the Future 14.3” in TR 22.804 asks for support of legacy end stations

	Handling of TSN bridge configuration protocols (RESTCONF, NETCONF, SNMP)
	Can be handled by Network-side Translator (AF part) or OAM System of 3GPP. In the latter case the OAM System is required to provide mapping information of TSN ingress ports and egress ports provided by the MT Translator/UE
	The standardized interfaces in IEEE may require Network Management support to allow vendor specific interfaces to the AF

	Multi-TSN Domain Support
(contains also multiple time domains)
	The 5GS bridge may need to support the handling of multiple domains as separated network slices. The handling of interdomain traffic needs to be covered with the network slicing as well. In case, the TSN domains are configured via multiple CNCs, it may be necessary to split the 3GPP network resources and to assign them to the involved CNCs (e.g. represent to each CNC an own (virtual) 3GPP 5GS bridge).
	TSN domains allow to separate traffic in a secure way. 

	Extended Access Control (Binding)
	The 5G System needs to block TSN end stations and neighbouring bridges, which have no authorization to use the wireless connection. This may require extensions in the authentication and authorization process (e.g. 802.1x support)
	Realization is required especially for TSN end stations directly connected to the Network-side Translators and the UE-side Translators

	Availability as part of QoS
	Based on the received availability value, there is a need to establish multiple end-to-end connections in 3GPP 5GS with identical QoS to avoid a single point of failure in the network. Details, especially when multiple UEs and multiple Translators are used are FFS.
	Currently the availability definition of the Industry is not aligned with the 3GPP definition. See definition in TR 22.804 section 4.3.3.3.3

	Concurrent support of centralized and distributed TSN configuration models
	The concurrent support of centralized and distributed TSN configuration models require the same functionality as needed to support multiple TSN Domains. Additionally, the 3GPP 5GS bridge is required to provide the functions to calculate and manage the resources internally for requests received by entities that belongs to a distributed TSN configuration model.
	Mixture of centralized and distributed configuration models is challenging but already described in 802.1Qcc; the problem is like the interdomain traffic handling when multiple CNCs are used, 




Editor's note:	This clause describes impacts to existing services and interfaces.
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