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Abstract of the contribution: This contribution provides an update to the architecture to abstract TSN system. It updates KI#3.1 - Solution #8.
1
Discussion

Proposes to abstract the TSN system as it could comprise of CNC + CUC or CUC only. Furthermore, 3GPP need not track evolution of IEEE TSN architecture thus it is better to abstract the details of TSN System in 3GPP TR. It is also clarified that the (backhaul and fronthaul) interface can support TSN. Whether it is standardized or not is left up to RAN3 decision.
We propose to capture the following change in TR 23.734.
*** Start Change ***

6.8
Solution #8: 5GS appearing as a TSN bridge (black box) for integration with TSN

5G system overall adopts a QoS framework where applications request QoS properties that the 5G system then meets using 5G framework such as QoS Flow type (GBR, delay critical GBR), 5QI, ARP etc.

5G System appearing as a TSN bridge: In this option, the 5G system receives TSN related reservation requests using the well-established 5G QoS framework. The 5G system then uses 5G internal signalling to satisfy the TSN reservation request.

In this solution option, the 5GS appears to the external network as a TSN bridge. This "logical" TSN bridge (see Figure 6.8-1) includes adaptation function(s) to translate the 5GS protocols and information objects to TSN protocols and information objects and vice versa. 5GS-specific procedures in CN and RAN, wireless communication links, etc. remain hidden from the TSN network. To achieve such transparency to the TSN network and appear as any other TSN Bridge, the 5GS Bridge provides TSN ingress and egress ports via the so-called TSN Translator (Device) on the UE side and via the "TSN Translator" (CP and UP) on the CN side towards the DN. The fact that the 5GS Bridge needs to support the different TSN configuration models (cf. clause 6.x.1) requires several TSN compliant interfaces with the respective protocols towards TSN end stations, TSN bridges, CNC, and CUC both on the control plane and user plane. The TSN bridge self-management (for the fully distributed model) and the functions required to interact with CNC are preferably located at the Network Translator side. Additionally, it is necessary to provide TSN-related information exchange between the UE-side TSN Translator and the Network side TSN Translator. TSN related information may include, e.g. TSN configuration information, TSN time schedules for ingress and egress ports, time synchronization. There might be potential impact to 5G internal interfaces (e.g. N1, N2, N3) due to this solution option.
NOTE 1:
Besides TSN streams carrying payload data, any TSN user and network configuration information (e.g. stream requirements, discovery information, etc.) need to be provided via the 5GS Bridge.

Editor's note:
TSN user and network information exchange between TSN bridges and TSN end stations connected to the UE Translator and between the UE Translator and the Network Translator of the 5GS bridge is not covered by current 5GS. Details on how this will be done and which interface(s) are used is ffs.
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Figure 6.8-1: Example for system architecture view with 5GS appearing as TSN bridge

Modelling the 5GS as a TSN Bridge has the advantage that 5GS capabilities can be exposed using the respective information models for describing TSN bridge capabilities, which are better suited to capture the characteristics of the 5GS compared to the TSN link model attributes. Moreover, the approach allows for controlling the interaction with the major TSN control entity (TSN CNC), e.g., for negotiating QoS attributes. Finally, with the introduction of the TSN Translators at the UE side and the network side, it should be possible to reuse many of the existing interfaces defined for 5GS. The new reference point between UE-side TSN Translator and UE is named as N60.
NOTE 2: 
Note that under this option the 5G system may use TSN internally, e.g. for the link layer for the N3 interface or for the fronthaul interface between CU and DU, but these TSN functions do not interwork with TSN nodes outside the 5G system. Such link layer use until now is typically outside the scope of 3GPP specifications. Whether specifically for TSN link layer aspects in the fronthaul and backhaul interface need to be standardized in 3GPP will be decided in RAN3.
A simple way to describe this approach is that 5G System is considered a black box from the TSN viewpoint. This approach would be easier since it adopts the specified QoS framework of the 3GPP 5GS and there is no explicit need for any of the 3GPP network nodes to support TSN protocols and procedures that are part of the external TSN system.

Editor's note:
Transport Level Marking is provided from SMF to UPF as currently defined in TS 29.244 [ZZ]. Whether some enhancement or new indication is needed in order to indicate mapping of Transport Level Marking to TSN parameters used in link layer is FFS.
6.8.3
Impacts on Existing Nodes and Functionality

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

6.8.4
Solution Evaluation

Editor's note:
This clause describes evaluation of this solution.
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