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FIRST CHANGE
4.4
Specific services

4.4.3
Time Sensitive Communication
4.4.3.1
Architecture to support Time Sensitive Communication
The 5GS is integrated with the external network as a TSN bridge. This "logical" TSN bridge (see Figure 4.4.3-1) includes TSN Translator (TT) functionality for interoperation between TSN System and 5G System both for user plane and control plane. 5GS-specific procedures in 5GC and RAN, wireless communication links, etc. remain hidden from the TSN network. To achieve such transparency to the TSN network and the 5GS to appear as any other TSN Bridge, the 5GS provides TSN ingress and egress ports via the TSN Translator (Device) functionality in the UE side and via the "TSN Translator" (CP and UP) functionality on the 5GC side towards the DN. TSN Translator on the UE side and UPF side supports hold and forward functionality for the purpose of de-jittering.
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Figure 4.4.3-1: System architecture view with 5GS appearing as TSN bridge
Editor’s note:
If TSN Translator is outside the UE/UPF, it is FFS whether 3GPP specifies UE to TSN Translator (N60) /UPF to TSN Translator interface. Support for functionalities other than hold and forward within the TSN Translator is FFS.
NEXT CHANGE
6.2.3
UPF

The User plane function (UPF) includes the following functionality. Some or all of the UPF functionalities may be supported in a single instance of a UPF:

-
Anchor point for Intra-/Inter-RAT mobility (when applicable).

-
External PDU Session point of interconnect to Data Network.

-
Packet routing & forwarding (e.g. support of Uplink classifier to route traffic flows to an instance of a data network, support of Branching point to support multi-homed PDU Session).

-
Packet inspection (e.g. Application detection based on service data flow template and the optional PFDs received from the SMF in addition).

-
User Plane part of policy rule enforcement, e.g. Gating, Redirection, Traffic steering).
-
Lawful intercept (UP collection).

-
Traffic usage reporting.

-
QoS handling for user plane, e.g. UL/DL rate enforcement, Reflective QoS marking in DL.

-
Uplink Traffic verification (SDF to QoS Flow mapping).

-
Transport level packet marking in the uplink and downlink.

-
Downlink packet buffering and downlink data notification triggering.

-
Sending and forwarding of one or more "end marker" to the source NG-RAN node.

-
ARP proxying as specified in IETF RFC 1027 [53] and / or IPv6 Neighbour Solicitation Proxying as specified in IETF RFC 4861 [54] functionality for the Ethernet PDUs. The UPF responds to the ARP and / or the IPv6 Neighbour Solicitation Request by providing the MAC address corresponding to the IP address sent in the request.
-
Supports TSN Translator functionality to hold and forward user plane packets for de-jittering when 5G System is integrated as a bridge with the TSN network.
NOTE:
Not all of the UPF functionalities are required to be supported in an instance of user plane function of a Network Slice.
NEXT CHANGE
Annex D (informative):
TSN functions and its relevance to 3GPP 5G System
The following Table D-1 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 D-1: TSN Functions and Impacts to 3GPP 5GS

	TSN Functions
	3GPP relevance

	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).

	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.

	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.

	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)

	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

	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

	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).

	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)

	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.

	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.
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