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Abstract: this document discusses & analyses gaps of the 5GS DetNet logical node provisioning upon the reference to the IETF draft-ietf-detnet-yang (https://datatracker.ietf.org/doc/draft-ietf-detnet-yang/).
1. Discussion
1.1. Introduction
The KI#2 in FS_DetNet investigates the DetNet configuration mapping for 5GS being a logical DetNet node. During the study phase, an IETF DetNet YANG model draft (draft-ietf-detnet-yang @ https://datatracker.ietf.org/doc/draft-ietf-detnet-yang/) has been identified and then later referenced for the purpose of provisioning the DetNet traffic parameters to a 5GS logical DetNet node. However, this IETF draft focuses only on standardizing the specification of the DetNet YANG model for configuration and operational data of a DetNet flow so as to provision the end-to-end service on devices along the path. On the other aspect, from the perspective of 5GS-being-a-logical-DetNet-node, the QoS requirements, e.g., max-latency, max-loss, etc., have to be node-specific. 
Thanks to the requirement discrepancy, i.e., an end-to-end flow vs. a specific node, a 3GPP SA2 liaison has been sent to the IETF DetNet WG (https://datatracker.ietf.org/liaison/1800/) to ask for whether there is any work charted in IETF to determine the node specific traffic requirements. On the IETF liaison reply to the 3GPP SA2 (dated on Feb. 09, 2023) (https://datatracker.ietf.org/liaison/1816/), it states:
· There is no ongoing work in the IETF DetNet WG to specify per-node traffic requirements such as delay budget;
· The IETF DetNet WG are not aware of any such work in any other IETF WG;
· The IETF DetNet WG acknowledged that the node-specific requirements would be beneficial to the special case of which a 5GS is a logical DetNet node;
· The IETF DetNet WG suggested that appropriate experts from both SDO’s (IETF and 3GPP) be involved to contribute to the problem scope. 

Based on the IETF liaison reply to 3GPP SA2, the SA2 DetNet participants discussed the way-forward in the SA2#155 that was held in Athens, Greece in Feb. 20~24, 2023. The FS_DetNet concluded the study by stating that the 3GPP extension to the IETF draft-ietf-detnet-yang will be pursued and standardized. 3GPP will define a YANG model to import draft-ietf-detnet-yang and add the 3GPP related DetNet specific parameters.  
Though the 3GPP defined YANG model for node-specific parameters might address the issue associated with the 5GS-as-a-logical-DetNet-node case, this type of special handling bears the limited scope and will be tailored only for 3GPP and 5GS DetNet node. On the contrary, the per-node DetNet traffic parameters are important yet general traffic characteristics that should be standardized best in the IETF DetNet domain. Successively, the DetNet related traffic requirements of a 5GS-node from the IETF perspective would be a natural accommodation, and so is any further extension to other per-(logical)-node deployment case. 
1.2. Motivation
While the IETF liaison reply to 3GPP SA2 in Feb. 09, 2023 stated there was no ongoing work related to per-node DetNet provisioning, an IETF DetNet WG draft (https://datatracker.ietf.org/doc/draft-ietf-detnet-topology-yang/00/) has been dug out last month (March, 2023) that works on defining a YANG data model for DetNet topology discovery and capability configuration on the per-(logical)-node basis. This is a DetNet WG draft which means the draft work has been approved and accepted by the IETF DetNet Working Group. However, I have to point out that the current version (ver#00) of the draft has expired more than three years ago. Fortunately, the expiration reason was not because of the merits of the draft. Instead, the reason was that the fundamental IETF DetNet YANG model was not mature enough three years ago and at that moment, the IETF DetNet WG decided to standardize first the DetNet YANG model, e.g., covering DetNet service, flow configuration, function configuration, etc. Only after the foundational YANG model matures sufficiently will the DetNet WG revisit the per-node YANG model draft.
Currently, the IETF DetNet YANG Model draft (https://datatracker.ietf.org/doc/draft-ietf-detnet-yang/) has satisfied all the IETF RFC requirements and been submitted to IESG for publication. This implies that now is the good timing to revisit the per-node related DetNet WG draft (https://datatracker.ietf.org/doc/draft-ietf-detnet-topology-yang/00/). 
In the just past IETF-116 plenary meeting held in Yokohama, Japan on March 27 ~ 31, 2023 (https://datatracker.ietf.org/meeting/116/agenda/), this per-node IETF DetNet draft was presented in the DetNet WG session and the 5GS-DetNet-node case was evidenced as a critical deployment scenario to support the reactivation of the draft. At the end of the session, the IETF DetNet WG have reached the consensus after productive discussions that the per-node DetNet draft shall be re-activated as a DetNet WG draft now.
1.3. Analysis
The (per-node) DetNet Topology YANG draft is an augmentation of the RFC 8795 (YANG Data Model for Traffic Engineering (TE) Topologies). It categorizes the following attributes into three types, i.e., node attributes, link attributes and LTP (Link Termination Point) attributes:
· Bandwidth related attributes (e.g., bandwidth reserved for DetNet);
· Buffer/queue management related attributes (e.g., queue management parameters, etc.);
· PREOF (Packet Replication, Elimination and Ordering Function) capabilities and parameters (e.g., maximum out-of-order packets, etc.);
· Delay related attributes (e.g., node processing delay, queuing delay, link delay, etc.);
The DetNet Node attributes define:
· Maximum DetNet packet processing delay
· Minimum DetNet packet processing delay
· Maximum DetNet packet processing delay variation

The DetNet Link attributes define:
· Link delay
· Maximum DetNet reservable bandwidth
· Reserved DetNet bandwidth
· Available DetNet bandwidth 

The DetNet Link Terminate Point attributes define:
· queuing-algorithm-capabilities
· detnet-queues
· queue-identifier
· queue-buffer-size
· enabled-queuing-algorithm
· minimum-queuing-delay
· maximum-queuing-delay-variation

When all the three categories of DetNet attributes are combined, we could get various per-hop traffic parameters. For example, here is the derivation of the per-hop delay bound:
[image: ]
Per-hop Delay Bound = Non-queuing Delay Bound + Queuing Delay Bound, 
where:
Non-queuing Delay Bound= (1. output delay) + (2. link delay) + (3. frame preemption delay) + (4. processing delay)
Queuing Delay Bound= (5. regulation delay) + (6. queuing sub-system delay)

Obviously, the per-hop delay bound is the per-hop max-latency parameter for which the 5GS-DetNet-node is pursuing. 

[bookmark: _GoBack]Note that this IETF DetNet Topology YANG is an active WG draft and it can surely accommodate more 5GS-related DetNet parameters along the working process. The IETF liaison reply to 3GPP also suggests the potential collaborations and contributions from both SDO’s experts. 
2. Proposal
[bookmark: _Toc519004414]The following proposal summarize how a 5GS-logical-DetNet-node could be better provisioned of DetNet traffic parameters:
Proposal 1: Add a note to allow the 5GS-DetNet provisioning to reference to the per-node IETF DetNet WG draft (https://datatracker.ietf.org/doc/draft-ietf-detnet-topology-yang/00/). The provisioning of a 5GS logical DetNet node can be revisited in later release in accordance with the standardization progress of the IETF work.
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Figure 1: Timing Model for DetNet or TSN




