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1. Introduction
SA2 has received the LS from RAN 2 in R2-1816043/S2-1811627 in which RAN 2 make the following assumptions:

RAN2 assumes that the delay introduced by network interfaces is negligible (e.g. UPF in TSN use cases will often be collocated or very close to the gNB) and thus the delay budget mentioned in the table above is fully available for the transmission over Uu interface. From RAN perspective, handling of packet arrival jitter will not be considered in performance evaluation without SA2 request.

In this document we highlight a number of issues that need to be addressed in SA2’s response back to RAN 2 (and other RAN WGs).
2. Discussion 

There are multiple issues (e.g. low/zero interruption handover support; lack of separation of 5GC QoS flows onto different GTP tunnels; management of QoS on the ng-eNB/gNB to UPF link; use of the RAN node by multiple different types of devices; etc) that require 3GPP work in order to deliver an End to End TSN capability. 

However, RAN 2 are requesting SA 2 to believe that the link between ng-e/gNB and UPF (N6 connection, c.f. SGi reference point) is perfect. This is clearly not the case, e.g. consider the “best case” situation where an operator wants to replace an existing wired, TSN network with a full “in building wireless solution”:
The existing wired solution has the sensors, “machine controller” and actuators all in physically close proximity, but, despite this close proximity and the availability of (very) wide bandwidth Ethernet connectivity, the existing factory system requires the use of Time Sensitive Networking technology on the Ethernet links and Ethernet Bridges. 

Even with a bespoke factory deployment of 3GPP technology, how can 3GPP replace such a dedicated system using TSN with a Wireless Radio Interface PLUS the typical set of best effort Ethernet links between base station, UPF, and “machine controller”? 

This is clearly not going to work.

The situation gets worse when the broader set of customers are considered. They are likely to need solutions that utilise the operator’s wide area network when addressing the requirements of TR 22.804.
As an estimate, for the low latency use cases identified by SA 1, the smaller of 0.5 ms and half of the delay budget should be allocated to the non-radio interface components.

3. Summary
SA 2 need to respond to RAN 2 (cc RAN 1) to indicate that they cannot assume that the delay between ng-eNB/gNB and UPF is negligible.

SA 2 (and RAN 3) need to work on mechanisms to deliver deterministic QoS on the links between ng-eNB/gNB and UPF, and at handover.

4. Proposal
It is proposed that SA2 draft a response in line with the above summary and discussion.
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