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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 5GS 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, for the integration with 5GS, the DetNet controller would be interfacing with the TSCTSF to configure the one or more 5GS node Id/routers available in 5GS. 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 problem of how to document in a 3GPP Technical Specification the 3GPP extension to the IETF DetNet YANG model. The discussion paper also discusses whether the 3GPP extension to the IETF DetNet YANG model should be covered in a new TS or an existing TS.
2
Discussion

2.1
YANG module documentation in a Technical Specification

2.1.1
General

Equivalently to the SBI APIs, it is proposed that the 3GPP extensions to the DetNet YANG model are specified in one YANG file contained in an Annex of the 3GPP specification that describes it. It is also proposed that the ".yang" file is included together with the file of the 3GPP specification that describes it in the TS ".zip" file.

Due to it is expected only one YANG file (or very few files), it is not foreseen the need of a repository to host it (them).

The DP C3-231097 contains within Annex A an example of a first draft of the YANG module with the 3GPP extensions, and also contains proposals (presented for discussion) for the filling of the general sections of a YANG module as well as formatting guidelines for the YANG module file.

The technical specification that contains the YANG module file with 3GPP extensions to the DetNet YANG model should also contain information that describes the functionality related with the proposed extension as well as the related YANG module definitions.

Annex A within this discussion paper contains an example of a TS structure for a new TS created to cover the 3GPP extensions to the DetNet YANG model, and Annex B contains an example of the impacts in an existing TS to cover the 3GPP extensions to the DetNet YANG model. Both proposed structures are equivalent, with the difference that a new TS would cover the definitions in the main body of the specification while the existing TS would cover the definitions in a separate new Annex. Clause 2.1.2 below discusses both alternatives.

2.1.2
Technical Specification to cover the 3GPP extension to DetNet YANG model 

Three Technical Specifications have been identified as candidates to cover the 3GPP extension to the DetNet YANG model:

1.
3GPP TS 29.513

-
Pros:
a.
Other TSs covering SBI API(s) keep their current scope and remain consistent with the rest of TSs containing SBI API(s).
b.
Overhead of creating a new TS is saved.

-
Cons:

a.
The definition of the specific components (e.g. data model) of an interface offered by the TSCTSF goes beyond of the scope of this TS (PCC signaling procedures and QoS mapping).

b.
The YANG module can be considered a code component. The updates of the revision statement of the YANG module requires an email approval process similar to the one defined for the update of the OpenAPI specification file. This TS is currently not affected by this procedure.
2.
3GPP TS 29.565:

-
Pros:

a.
3GPP TS 29.565 covers the (SBI) services defined for the TSCTSF. The scope of this TS could be extended to cover as well other non-SBI services the TSCTSF may offer to other consumers, as e.g. the DetNet controller, so the overhead of creating a new TS would be saved.

b.
The YANG module, as the OpenAPI specification file, can be considered a code component. The updates of the revision statement of the YANG module could follow an email approval process similar to the one defined for the update of the OpenAPI specification file(s) defined in this TS, so the overhead compared to 29.513 is smaller.
-
Cons:

a.
The extension of the scope of TS 29.565 would make it diverge from the scope of other SBI TSs, which would create some inconsistencies with the rest of SBI TSs.

Note that, in the past and for other protocols, as e.g. Diameter protocol for EPS interfaces, the concerned TSs were not evolved to cover the definition of the EPS interface with a new protocol realization (as e.g. Diameter Rx TS 29.214 and REST interface between the AF and a Protocl Converter, TS 29.201).
b.
It might be confusing for the reader that other kind of interfaces than SBI ones are defined in this TS.
3.
New 3GPP TS 29.xyz

-
Pros:

a.
Other TSs covering SBI API(s) keep their current scope and remain consistent with the rest of TSs containing SBI API(s).

b.
Specific TS for a the aspects of a specific protocol/representation. 

c.
The YANG module, as the OpenAPI specification file, can be considered a code component. The updates of the revision statement of the YANG module could follow an email approval process similar to the one defined for the update of the OpenAPI specification file, so no additional overhead compared with SBI TSs.
-
Cons:

a.
Overhead related to the creation of a new TS compared with the small functionality currently required.

3
Conclusion

YANG module documentation in a Technical Specification:

(a)
Based on the discussion in clause 2.1, and despite of the overhead of creating a new TS, Ericsson perceives that the benefits of keeping separate TSs for different scopes are higher, and proposes to define a new TS, with title "3GPP Extensions for DetNet integration in 5GS". Nevertheless, Ericsson is open to reuse TS 29.565 for this purpose.
(b)
The Technical Specification should contain information that describes the functionality related with the proposed extension(s) as well as the related YANG module definitions, and according to conclusion (a), as defined in Annex A. Ericsson will bring a contribution according to the agreed structure for the coming May meeting. Ericsson is open to discuss further adjustments to this structure during the coming meetings.
Annex A:
Example of YANG module documentation in a new TS

The clauses below show an example of the TS structure to cover 3GPP extensions to DetNet in an existing TS. It includes both, main body proposes clauses and YANG module annex.
Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

This clause will describe the scope of the corresponding service specification.

2
References

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
3GPP extensions for DetNet integration with 5GS

4.1
Introduction

This clause will introduce the 3GPP extensions for DetNet integration with 5GS specified in this document.

It will list the different services produced by the NF.

Table 4.1-x summarizes the corresponding APIs defined for this specification.

Table 4.1-x: 3GPP Extensions Descriptions

	3GPP Extension
	Clause
	Description
	YANG File
	Module Name
	Annex

	<3GPP Extension name>
	<ref clause>
	<short description as included in the YANG file>
	<file name>
	<Module Name>
	<ref Annex>


4.2
<3GPP Extension name 1>

One clause per 3GPP extension, where <3GPP Extension name 1> is to be replaced by the 3GPP extension name.

4.2.1
Description

This clause will provide a general description of the related 3GPP extension, include a description of the functional elements involved in the related procedures, i.e. Producer and Consumer(s), and list the procedures it supports.
4.2.2
<Procedure 1 using 3GPP Extension name 1>
4.2.3
<Procedure 2 using 3GPP Extension name 1>

And so on if there are more than 2 procedures that need to be described for the service.

4.3
<3GPP Extension name 2 >

And so on if there are more than two 3GPP Extensions. Same structure as in clause 4.2.

5
YANG Module Definitions

5.1
Introduction

5.1.1
General

This clause will provide guidelines for the 3GPP specifics of the YANG Module definition, such as Module Name, Header information and Meta information.
5.1.2
Formatting rules

This clause will provide 3GPP formatting rules for the YANG file.
5.2
< 3GPP Extension name 1> Module definition
One clause per module, where <3GPP Extension name 1> is to be replaced by the module name.

5.2.1
Introduction

This clause specifies the file name, the module name and the module prefix.

5.2.2
Data Model

5.2.2.1
General

This clause specifies the application data model supported by the YANG Module definition.

Table 5.2.2.1-1 specifies the data types defined for the <3GPP Extension name 1> Module.

Table 5.2.2.1-1: <3GPP Extension name 1> Module specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	
	
	
	


Table 5.2.2.1-2 specifies data types re-used by the <3GPP Extension name 1> Module from other YANG modules, including a reference to their respective specifications and when needed, a short description of their use.

Table 5.2.2.1-2: the <3GPP Extension name 1> Module re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	
	
	
	


5.2.2.2
Structured data types
This clause will specify the structured data types.
5.2.2.2.1
Introduction

This clause defines the structures to be used in resource representations.

5.2.2.2.2
Type: <TypeName 1>

"Attribute name": Name of attributes that belong to the specified data type. The attribute names within a structured data type shall be unique, and their relative order inside the structured data type shall not imply any specific ordering of the corresponding JSON member names in a JSON object.

"Data type": Data type of the attribute values..

"P": Presence condition of a data structure in request body. It shall be one of "M" (for Mandatory), "C" (for Conditional) and "O" (for Optional).

"Cardinality": Defines the allowed number of occurrence of data type <type>..

"Description": Describes the meaning and use of the attribute and may contain normative statements.
Table 5.2.2.2.2-1: Definition of type <TypeName 1>

	Attribute name
	Data type
	P
	Cardinality
	Description

	<attribute name>
	"<data type>" 
	"M", "C" or "O"
	"0..1", "1" or "M..N"
	<only if applicable>

	
	
	
	
	

	
	
	
	
	


5.2.2.2.3
Type: <TypeName 2>

And so on if there are more types to specify.
5.2.2.3
Simple data types and enumerations
This clause will define simple data types and enumerations that can be referenced from data structures defined in the previous clauses.
5.2.2.3.1
Introduction

This clause defines simple data types and enumerations that can be referenced from data structures defined in the previous clauses.

5.2.2.3.2
Simple data types

The simple data types defined in table 5.2.2.3.2-1 shall be supported.

Table 5.2.2.3.2-1: Simple data types

	Type Name
	Type Definition
	Description
	Applicability

	
	<one simple data type >
	
	


5.2.2.3.3
Enumeration: <EnumType1>

The enumeration <EnumType1> represents <something>. It shall comply with the provisions defined in table 5.2.2.3.3-1.

Table 5.2.2.3.3-1: Enumeration < EnumType1>

	Enumeration value
	Description
	Applicability

	
	
	


5.2.2.3.4
Enumeration: <EnumType2>

And so on if there are more enumerations to define.
6.2
< 3GPP Extension name 2> Module definition
And so on if there are more than two 3GPP Extensions. Same structure as in clause 5.1.

Annex AA (normative):
YANG Module specification

AA.1
General

This Annex specifies the formal definition of the YANG module(s) for the 3GPP extensions defined in the present specification.

This Annex takes precedence when being discrepant to other parts of the specification with respect to the encoding of information elements.

AA.2
YANG Module <3GPP Extension name 1> API

Where <3GPP Extension name 1> is to be replaced by the name of the 3GPP extension.

One clause is introduced per 3GPP extension.
Annex B:
Example of YANG module documentation in an existing TS

The clauses below show an example of the Annex(es) structure to cover 3GPP extensions to DetNet in an existing TS. Note that the Scope clause in this existing TS would also be updated.
Annex BA:
3GPP extensions for DetNet integration with 5GS

BA.1
3GPP extensions for DetNet integration with 5GS

BA.1.1
Introduction

This clause will introduce the 3GPP extensions for DetNet integration with 5GS specified in this document.

It will list the different services produced by the NF.

Table BA.1.1-x summarizes the corresponding APIs defined for this specification.

Table BA.1.1-x: 3GPP Extensions Descriptions

	3GPP Extension
	Clause
	Description
	YANG File
	Module Name
	Annex

	<3GPP Extension name>
	<ref clause>
	<short description as included in the YANG file>
	<file name>
	<Module Name>
	<ref Annex>


BA.1.2
<3GPP Extension name 1>

One clause per 3GPP extension, where <3GPP Extension name 1> is to be replaced by the 3GPP extension name.

BA.1.2.1
Description

This clause will provide a general description of the related 3GPP extension, include a description of the functional elements involved in the related procedures, i.e. Producer and Consumer(s), and list the procedures it supports.
BA.1.2.2
<Procedure 1 using 3GPP Extension name 1>

BA.1.2.3
<Procedure 2 using 3GPP Extension name 1>

And so on if there are more than 2 procedures that need to be described for the service.

BA.1.3
<3GPP Extension name 2 >

And so on if there are more than two 3GPP Extensions. Same structure as in clause 4.2.

BA.2
YANG Module Definitions

BA.2.1
Introduction

BA.2.1.1
General

This clause will provide guidelines for the 3GPP specifics of the YANG Module definition, such as Module Name, Header information and Meta information.
BA.2.1.2
Formatting rules

This clause will provide 3GPP formatting rules for the YANG file.
BA.2.2
< 3GPP Extension name 1> Module definition

One clause per module, where <3GPP Extension name 1> is to be replaced by the module name.

BA.2.2.1
Introduction

This clause specifies the file name, the module name and the module prefix.

BA.2.2.2
Data Model

BA.2.2.2.1
General

This clause specifies the application data model supported by the YANG Module definition.

Table BA.2.2.2.1-1 specifies the data types defined for the <3GPP Extension name 1> Module.

Table BA.2.2.2.1-1: <3GPP Extension name 1> Module specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	
	
	
	


Table BA.2.2.2.1-2 specifies data types re-used by the <3GPP Extension name 1> Module from other YANG modules, including a reference to their respective specifications and when needed, a short description of their use.

Table BA.2.2.2.1-2: the <3GPP Extension name 1> Module re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	
	
	
	


BA.2.2.2.2
Structured data types
This clause will specify the structured data types.
BA.2.2.2.2.1
Introduction

This clause defines the structures to be used in resource representations.

BA.2.2.2.2.2
Type: <TypeName 1>

"Attribute name": Name of attributes that belong to the specified data type. The attribute names within a structured data type shall be unique, and their relative order inside the structured data type shall not imply any specific ordering of the corresponding JSON member names in a JSON object.

"Data type": Data type of the attribute values..

"P": Presence condition of a data structure in request body. It shall be one of "M" (for Mandatory), "C" (for Conditional) and "O" (for Optional).

"Cardinality": Defines the allowed number of occurrence of data type <type>..

"Description": Describes the meaning and use of the attribute and may contain normative statements.
Table BA.2.2.2.2.2-1: Definition of type <TypeName 1>

	Attribute name
	Data type
	P
	Cardinality
	Description

	<attribute name>
	"<data type>" 
	"M", "C" or "O"
	"0..1", "1" or "M..N"
	<only if applicable>

	
	
	
	
	

	
	
	
	
	


BA.2.2.2.2.3
Type: <TypeName 2>

And so on if there are more types to specify.
BA.2.2.2.3
Simple data types and enumerations
This clause will define simple data types and enumerations that can be referenced from data structures defined in the previous clauses.
BA.2.2.2.3.1
Introduction

This clause defines simple data types and enumerations that can be referenced from data structures defined in the previous clauses.

BA.2.2.2.3.2
Simple data types

The simple data types defined in table BA.2.2.2.3.2-1 shall be supported.

Table BA.2.2.2.3.2-1: Simple data types

	Type Name
	Type Definition
	Description
	Applicability

	
	<one simple data type >
	
	


BA.2.2.2.3.3
Enumeration: <EnumType1>

The enumeration <EnumType1> represents <something>. It shall comply with the provisions defined in table BA.2.2.2.3.3-1.

Table BA.2.2.2.3.3-1: Enumeration < EnumType1>

	Enumeration value
	Description
	Applicability

	
	
	


BA.2.2.2.3.4
Enumeration: <EnumType2>

And so on if there are more enumerations to define.
BA.2.3
< 3GPP Extension name 2> Module definition

And so on if there are more than two 3GPP Extensions. Same structure as in clause 5.1.

Annex BB (normative):
YANG Module specification

BB.1
General

This Annex specifies the formal definition of the YANG module(s) for the 3GPP extensions defined in the present specification.

This Annex takes precedence when being discrepant to other parts of the specification with respect to the encoding of information elements.

BB.2
YANG Module <3GPP Extension name 1> API

Where <3GPP Extension name 1> is to be replaced by the name of the 3GPP extension.

One clause is introduced per 3GPP extension.
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