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1
Introduction
1.1
Provisioning of DetNet configuration
The DetNet controller may provide DetNet configuration to 5GS system as specified in IETF draft-ietf-detnet-yang.
The DetNet controller communicates with the 5G system through the TSCTSF, and provides DetNet flow-related parameters to configure the DetNet traffic in 5GS. The TSCTSF derives the 5GS flows from the DetNet flow information (forwarding sub-layer configuration) and maps the traffic profile of the indicated DetNet flow into 5G QoS parameters and/or TSCAC information.
The traffic requirements defined in the traffic profile of the DetNet YANG model and that may be applicable to 5GS only allow to indicate end to end traffic requirements, while the 5GS system can only apply the traffic requirements specific to the 5GS. Also, the outcome the 5GS may provide to a configuration request is more detailed than the status codes currently defined by the DetNet YANG model. And finally, the DetNet YANG model allows the configuration of an interfacing router by the DetNet controller, while for the integration with 5GS, the DetNet controller would be interfacing the TSCTSF to configure the one or more 5GS node Id/routers. To solve these gaps, 3GPP TS 23.503 and TS 23.501 have specified/required the DetNet YANG model is extended with 3GPP specific extensions.

This paper discusses the YANG module definition that would contain the 3GPP specific extensions defined in the DetNet YANG model.
2
Discussion

2.1
YANG module definition
2.1.1
General
As specified in RFC7950, a YANG model is defined in a YANG module and is stored in a file with file extension ".yang". An extension to an existing YANG model is done via the definition of a new YANG module that contains the definitions of the new components.
The YANG module with the 3GPP extensions for the DetNet YANG is based on YANG data types and modelling language defined in RFC7950, with the specifics proposed by 3GPP, as discussed in the clauses below.

2.1.2
Module layout

A YANG module typically has the following layout:

     module <module-name> {

       // header information

       <yang-version statement>

       <namespace statement>

       <prefix statement>

       // linkage statements

       <import statements>

       <include statements>

       // meta-information

       <organization statement>

       <contact statement>

       <description statement>

       <reference statement>
       // revision history

       <revision statements>
       // module definitions

       <other statements>

     }

The 3GPP extensions for the DetNet YANG model shall follow the YANG model layout defined in clause 7.1 of RFC7950 and represented above, where the linkage and module definitions statements will contain the the definition of the new components that represent the 5GS requirements for maximum latency and maximum loss.
2.1.3
Module name

     module <module-name>
To differentiate from other YANG modules, 3GPP extensions to DetNet YANG model module(s) shall start with a specific prefix. It is proposed to use the "3gpp-detnet" prefix.

2.1.4
Header information

2.1.4.1
<yang-version statement>
According to RFC7950, YANG version 1.1 shall be used.

2.1.4.2
<namespace statement>
The namespace for a YANG module's namespace shall follow https://tools.ietf.org/html/rfc8407#section-4.9.

For the 3GPP extensions to DetNet YANG model it is proposed the following form:

       urn:3gpp:node:detnet:<module-name>

2.1.4.3
<prefix statement>
To ensure uniqueness of the prefix defined in the 3GPP extensions for the DetNet YANG model, it is proposed the module(s) shall use prefixes ending with "3gppdnet". Prefixes should be short preferably not longer than 10 characters, but 13 characters at most.
2.1.5
Meta-information

2.1.5.1
<organization statement>
The organization statement shall contain the organization developing and maintaining the YANG file with the 3GPP extensions for the DetNet YANG model. It is proposed to use the string "3GPP CT3 Working Group".

2.1.5.2
<contact statement>
This statement contains contact information for the person or persons to whom technical queries concerning this module should be sent.
For the 3GPP extensions to YANG DetNet model it is proposed to include an string with the CT3 WG web link.

EXAMPLE:

contact

  "CT3 WG Web:  <https://www.3gpp.org/3gpp-groups/core-network-terminals-ct/ct-wg3>";

2.1.5.3
<description statement>
This statement contains human-readable textual description for the module definition.
In addition, for the YANG module with 3GPP extensions to YANG DetNet model it is proposed to include the same copyright notice as included in the front page of the TS that specifies the YANG module and a reference to such TS.
EXAMPLE:

description

  "3gpp-detnet-5gs-node module contains an extension of ietf-detnet YANG module with 

  additional parameters defined for interworking with 3GPP 5GS.

  © 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).

  All rights reserved.
  This version of this YANG module is specified in:

  3GPP TS 29.xyz Va.b.c; 5G System; <TS Name>
  url: http://www.3gpp.org/ftp/Specs/archive/29_series/29.xyz/";

2.1.5.4
<reference statement>
This statement contains a human-readable cross reference to an external document that defines related information or additional information.
In case it is added, it could refer to stage 2 TSs, TS 23.501, TS 23.502 and TS 23.503. Or it could be omitted. The example below shows how it would look like (though the example in Annex A omits the reference statement).
EXAMPLE:

reference

  "Additional information to this YANG module is specified in:

    3GPP TS 23.501, System architecture for the 5G System (5GS)
    3GPP TS 23.502, Procedures for the 5G System (5GS)
    3GPP TS 23.503, Policy and charging control framework (5GS)
  url: http://www.3gpp.org/ftp/Specs/archive/23_series/";

2.1.5.5
<revision statement>
This statement contains the revision history of the module, including the initial revision. A series of revision statements detail the changes in the module’s definition. The argument is a date string in the format "YYYY-MM-DD" followed by a block of substatements with detailed revision information. A module should have at least one revision statement.
For the YANG module with the 3GPP extensions to YANG DetNet model it is proposed:

1. For a frozen release, only one revision statement shall be included and shall indicate the last revision of the module for that release version of the TS.
2. A non-frozen release may contain a series of revision statements that represent the list of changes agreed/approved in that release. At the freeze of the release, only the last revision statement shall be kept.
3. The date argument of the revision statement(s) shall contain a value corresponding to the CT plenary date that approved the latest changes to the YANG module.

4. To allow the YANG module could be updated with new components in new releases or with corrections in a frozen release, a version control mechanism should be defined. The description sub-statement could be used to contain a string with the YANG module version. Version control for the 3GPP Extensions for the DetNet YANG could follow the version control rules for SBI APIs pecified in 3GPP TS 29.501 [6], clause 4.3. In this case, the "pre-release" version field is not used.
For the first version of the YANG module ((pre-release) version: 1.0.0), the description sub-statement can be omitted.

EXAMPLE 1:
Series of revision published by 3GPP of the 3GPP extension YANG module before the freeze of the Rel-18, with version included.
revision 2024-03-dd 
// optional

{

  description "pre-release version: v1.0.0};

revision 2023-09-dd

// optional

{

  description "pre-release version: v1.0.0"};

revision 2023-06-dd

// optional

{

  description "pre-release version: v1.0.0"};
EXAMPLE 2:
Final revision of the 3GPP extension of the YANG module published by 3GPP, with version included, published at the freeze of Rel-18.

revision 2024-06-dd 

// optional

{

  description "version: v1.0.0"};

EXAMPLE 3:
The YANG module is evolved during the first plenary cycle corresponding to Rel-19, .

revision 2023-09-dd

// mandatory

{

  description "pre-release version: v1.1.0"};
2.1.6
YANG formatting in a 3GPP Technical specification

The following 3GPP specific guidelines should be used when documenting the YANG module for the 3GPP extensions to the DetNet YANG model:

-
The YANG module should be considered a code component. The strings "<CODE BEGINS>" and "<CODE ENDS> are used to identify each code component.

-
The "<CODE BEGINS>" tag is followed by a string identifying the file name as specified in section 5.2 of [RFC6020].

-
The YANG data nodes (leaf, leaf-list, container, list) shall be used for data modelling of the new YANG components.

-
The style used for the specification of the YANG module shall be "PL" (Programming Language).

-
Comments may be added by following the standard YANG 1.1 syntax ("//" or "/*" and "*/").

-
Tabs shall not be used (e.g. within description fields).

-
"Unbreakable" spaces (UTF-8 'NO-BREAK SPACE' (U+00A0)) shall not be used (e.g. within description fields). Only "normal" spaces (UTF-8 'SPACE' (U+0020)) shall be allowed.

-
Trailing spaces (i.e. white spaces at the end of a line) should not be used.

3
Conclusion

YANG module definition:

(a)
Based on the discussion and proposals in clause 2.1, the YANG module definition can be started with the agreements reached in this meeting. Ericsson will bring a contribution according to the agreed contents for the YANG module definition for the coming May meeting.
Annex A:
Example of YANG module documentation
A.1
General

The present Annex contains an example for: 
· The 3gpp-detnet-5gs-node YANG module, that specifies the 3GPP extensions to support the indication of the maximum loss and maximumd latency the 5GS system shall apply for the provided DetNet flows.

A.2
YANG module 3gpp-detnet-5gs-node
<CODE BEGINS> file "3gpp-detnet-5gs-node.yang"
module 3gpp-detnet-5gs-node {

  yang-version 1.1;  

  namespace "urn:3gpp:node:detnet:3gpp-detnet-5gs-node";

  prefix 5gs3gppdnet;

  import ietf-detnet {

    prefix dnet;

    reference

      "draft-ietf-detnet-yang-17";
  }

  organization "3GPP CT3 Working Group";
  contact

    "CT3 WG Web:  <https://www.3gpp.org/3gpp-groups/core-network-terminals-ct/ct-wg3>";

  description

    "3gpp-detnet-5gs-node module contains an extension of ietf-detnet YANG module with 

    additional parameters defined for interworking with 3GPP 5GS.

    © 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).

    All rights reserved.

    This version of this YANG module is specified in:

    3GPP TS 29.xyz Va.b.c; 5G System; <TS Name>
    url: http://www.3gpp.org/ftp/Specs/archive/29_series/29.xyz/";

  revision 2023-06-13 {

    description "pre-release version: v1.0.0";
  }

  container 5gs-node-requirements {

    description

      "This container defines the maximum delay and/or the maximum loss the 5GS needs to satisfy";

    leaf forwarding-sub-layer {

      type dnet:forwarding-sub-layer-ref;

      description

        "Reference to the forwarding sub-layer that the maximum delay and/or the maximum loss

        applies to";

    }

    leaf 5gs-node-max-latency {

      type uint32;

      units "nanoseconds";

      description

        "Maximum latency from 5GS node ingress to 5GS node egress(es) for a single packet of the

        DetNet flow. MaxLatency is specified as an integer number of nanoseconds. Any value above

        The MAC 4.294.967.295 is displayed as MAX";

      reference

        "3GPP TS 23.503";

    }

    leaf 5gs-node-max-loss {

      type uint32;

      description

        "Maximum Packet Loss Ration (PLR) parameter for the DetNet service between the 5GS node

        Ingress and 5GS node egress(es)”;

    }
  }

}

<CODE ENDS>
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