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3       Rationale
As 3GPP starts to define YANG Solution Sets it is needed that the solution sets and any included YANG modules follow common design pricinples and a common style. Commonality makes reading the modules easier and will serve as a guideline for future YANG Module designers and reviewers making their job easier. It will also make implementing these YANG models simpler.
Commonality should include areas like documentation rules, style, naming conventions, YANG constructs to be used or avoided, addressing principles, naming rules for modeling items like YANG Module names, namespaces and prefixes.

4 
     Proposal

4.1 Introduction

4.1.1 Scope

The rules and guidelines of this documents shall apply to all 3GPP defined YANG modules and submodules. Vendors extending 3GPP defined modules should also follow these rules, to achieve a common style for the full 3GPP based schema tree.
4.1.2 Goals

· Uniformity across 3GPP

· Easy translation from stage 2 information models 

· Allow interworking between management tools based both on Distinguished Names and “conventional” 3GPP models on one hand and 3GPP based YANG models using Instance-Identifiers and leafrefs on the other
· Allow interworking with non-3GPP YANG models

4.1.3 Principles
· Different style for 3GPP and non-3GPP models. While a common YANG style would be advantageous, we chose to align 3GPP YANG style with the 3GPP Information models and accept that the 3GPP and IETF YANG styles are somewhat different

· A restricted set of YANG shall be used in order to align with the 3GPP information models

· While 3GPP uses Object oriented modeling, YANG is not object oriented. We don’t always try to emulate object orientation where it would lead to ugly YANG models
· We do not propose a full algorithmical mapping as that would be a big document and would often lead to ugly YANG models

4.1.4 Standard Compliance

A product can claim full compliance to a 3GPP YANG solution set if it implements/supports and advertises all included YANG modules without deviations.

If deviations are used (except deviations listed below) only partial compliance can be claimed.

Compliant deviation list: TBD.

Vendors extensions via the augment statement or with additional YANG modules do not impact compliance.
4.1.5 Additional Tasks

Create a YANG module _3gpp-types.yang to hold the definition of YANG types used in multiple 3GPP YANG models. E.g. X.731 state types.

A 3GPP PYANG style checker plugin should be developed, to check YANG models, just as there are plugins for other SDOs: IETF, IEEE, MEF. This needs commitment of SW development resources for writing and maintaining the plugin. While PYANG provides a very good framework for the task, work on the plugin is needed.
The uniqueness of module name, namespace and prefix should be ensured. The 3GPP naming convention helps to avoid conflicts with non-3GPP modules, however it shall also be ensured that 3GPP modules don’t reuse this properties. One solution is to set a 3GPP wide YANG model registry  to register the name, namespace and prefix for all 3GPP defined YANG modules/submodules, similar to the IANA registry for IETF modules. 
4.1.6 Open Issues

Is there and what is the requirement to map between Instance-identifier and DN reference formats? 

Is it important to be able to map from Instance-identifiers to DNs __without knowledge of the model__  ?

Usability is often not the most important aspect of Stage 2 models. Is it allowed to change indentifier names when mapping to stage 3 solution set to make them more user-friendly. Note: identifier names will be visible both in the CLI and on many management GUI intefaces.

Shall we follow the current 3GPP identifier naming style (CamelCase) or the naming style used by all other standards organisations kebab-case ?

4.2 General Rules

Resources are described as data nodes (leaf, leaf-list, container, list) instead of Classes and Attributes.

See basic mapping in clause  “Mapping from Stage 2 Models to YANG”.
4.3 Modeling Rules

4.3.1 Unique YANG Module names

The names of 3GPP YANG modules SHALL start with the “_3gpp”  prefix. 

4.3.2 Unique YANG Namespace

A the namespace of a  3GPP YANG module’s namespace MUST have the following form:

       urn:3gpp:params:xml:ns:yang:<module-name>

Reference: https://tools.ietf.org/html/draft-ietf-netmod-rfc6087bis-20#section-4.9

4.3.3 Unique YANG Module Prefixes 

3GPP YANG Modules shall use the "3gpp" suffix. 

e.g. prefix nrmtype -> prefix nrmtype3gpp

Note: To ensure that the prefix (in the yang prefix statement) is globally unique a prefix-suffix shall be used. While global uniqueness of prefixes is not mandatory most SW implementations have problems and need workarounds in case conflicting prefixes are found.

4.3.4 Module Structure

When modeling a piece of functionality, using a separate module shall be preferred over using a submodule. Submodules SHALL only be used when the functionality can only be deployed with the enclosing YANG module. 

Note: Using separate modules allows the user to deploy the functionality separately or in “any” combination with other modules, while using a submodule forces the user to deploy the functionality always together with the enclosing module.
4.3.5 Module Header Statements 

A module’s, organization, description statements MUST be present. The organization SHALL include the string "3GPP"

4.3.6 Provide Description and Reference Statements

A description statement shall be present and whenever relevant a reference statement to the relevant section of a standard document should also be provided. As an exception for individual leafs, leaf-lists,                            enums, case statements, typedef statements, where the schema node’s name describes it sufficiently the description may be omitted.
4.3.7 Allowed YANG key value types 

Leafs used as YANG keys shall always have a type that is derived from one of the integer types or string or an enumeration or a boolean. 
Note: Using types like empty, bitstring or binary is allowed in YANG, but is rather strange and may make it impossible to use the YANG key leaf’s value in an RDN’s attributeValue.

Example:

ManagedElement=34,GNBCUCPFunction=Paris

Here the key leaf values are “34” and “Paris”
4.3.8 Don’t use multiple keys

Don’t use YANG lists with multiple key leafs.
4.3.9 Key Naming 

Use the same name as the ID used in Stage 2 models.
Alt3: Use “name” as YANG key for all RDN 
Alt2: Allow different keynames in YANG toa llow a more user-friendly model. Key anmes are visible on the CLI and on management GUIs.

Examples: 

DN: ManagedElement=NR_KISTA_8562,ENodeBFunction=34,Cell=cell65
Instance-Identifier examples:

1. /topnre:ManagedElement[ManagedElementId=NR_KISTA_8562]/nrdne:ENodeBFunction[ENodeBFunctionId=34]/nrdne:Cell[Cell=cell65]

2. /topnre:ManagedElement[name=NR_KISTA_8562]/nrdne:ENodeBFunction[name=34]/nrdne:Cell[name=cell65]

3. /topnre:ManagedElement[name_56_fr=NR_KISTA_8562]/nrdne:ENodeBFunction[better_name=34]/nrdne:Cell[good_key_name=cell65]

4.3.10 Use X.731 Style state data nodes  

Leafs, leaf-lists that represent states of OAM objects SHALL use state values as defined in X.731 from _3gpp-types library. This is valid for any operational, administrative, usage or availability state. See also clause “Additional Tasks”.
4.3.11 Import without revision

When importing other YANG modules, do not specify an import:revision-date. If the revision date is specified, error corrections to the imported module cannot be used by the importing module.
4.3.12 ManagedElement as a root for 3GPP modules

YANG modules defined by 3GPP shalll form a single containment hiereachy under a common root container (ManagedElement/Subnetwork). 
Note: YANG modules defined by other organisations or by vendors will usually not be contained under the single 3GPP root: e.g. the ietf-yang-library YANG module defines its own top level containers.
4.3.13 Avoid cardinality Limitations
Limiting the cardinality of Managed Functions and other model elements shall be avoided unless it is a requirement of the Stage 2 model. Avoid limitng cardinality both by the usage of the max-elements statement or by using a container node instead of a list node. No one expects an implementation to support an infinite number of elements, so vendors should add a max-elements statement limiting infinite cardinality.
This rule does not concern lower limits using the min-elements statement.

Note:  While some vendors might think it is natural to include only a single ManagedFunction of a certain type in a MangedElement others might implement multiple instances. 
4.3.14 Use YANG Version 1.1

YANG version 1.1 SHALL be used. 
4.3.15 Don’t use YANG statements with the default meaning

YANG statements config, mandatory, max-elements, min-elements, ordered-by, status, yin-element have a specific meaning even if they are absent.  E.g.  if the config statement is missing that is equivalent the situation where  “config true” is specified. The default value for these statements SHOULD NOT be explicitly declared in a YAM.

4.3.16 Avoid Naming Conflicts resolved by Namespace 

Models should not contain multiple schema nodes under the same point in the containment hierarchy with the same name where the naming conflict is resolved only by the use of namespaces. 
Note: Such conflicts may occur when an augment statement adds schema nodes with an already used name. 
The uniqueness of DNs (which don’t contain namespace information) cannot be guaranteed in this situation.
4.3.17 Use Actions instead of RPCs

RPCs should not be used, use actions instead. 
Note: Access control is more difficult on RPCs. Actions are connected to a specific part of the model limiting their visibility, while RPCs have a global visibility. Limiting visibility to the the specific part of the model is good practice. Too many RPCs make CLI help cluttered.
4.3.18 Vendor Extensions

Vendors wishing to extend a 3GPP YANG module with additional leafs (attributes), lists/container (classes), actions shall define these additional items in a separate vendor YANG module and use the augment statement to add the items to the 3GPP standard YANG module. The 3GPP YANG module shall not be changed. The managed element shall advertise support for both the standard and the vendor YANG module.

If a vendor does not manage to implement the 3GPP YANG module as defined, it  shall indicate this fact and the specific deviations in a vendor defined YANG module. 

Note: deviations are seen as evil, but it is still better to formally document them using the YANG deviation statement that a management system can understand , than to describe them only in plain English.

4.3.19 Reuse Standards from Other Standard Organizations

Whenever there is an existing standard from another standard organization, industry forum its usage SHOULD be considered/preferred before defining a 3GPP model covering the same scope.

3GPP models SHOULD link to and reference YANG models from other standard organizations/industry forum whenever applicable.

4.4 YANG Model Handling

4.4.1 Module checking

All 3GPP YANG modules MUST pass the “pyang –strict” validation with no errors.

The model designer MUST also run the “pyang –lint” validation and evaluate each error and warning for potential correction. 

The http://www.yangvalidator.com/ tool is also recommended.

4.4.2 Module Documentation in 3GPP Standards

Including YANG modules in the middle of 3GPP Word documents is not satisfactory. There MUST be a method to extract the ASCII module files without the need for copy-paste from the Word document. Copy-Paste is error prone. Possible options include:
· Embed the ASCII modules in the Word documents, but provide some means of automatically extracting them from the Word document. E.g. insert the “_3gpp-XXX.yang” file as a text object into the Word document
· Store the YANG modules in separate text documents in some official repository. Reference the modules from the Word specification. If the first option is chosen setting up an official github repository for ease of access would still help the readers of the documentation
4.4.3 Module Documentation

In a 3GPP document defining a particular YANG solution set with a YANG module, the tree representation of the YANG module (as defined in IETF RFC 8340) and a short description of the module and its main branches shall always be present. 
Note: Just providing the module itself is not enough.
4.5 Managed object naming and resource identification
4.5.1 Naming Convention for YANG Schema node Identifiers

Different naming conventions SHOULD be used in 3GPP models then in IETF models. While most Standard Organizations and vendors follow the kebab-case naming convention described in RFC8407 3GPP based models and models extending or deviating them (i.e. models that define the containment hierarchy under ManagedElement) SHOULD follow the 3GPP naming conventions as described in 3GPP Ts 32.156.

Note: a number of people argued that 3GPP should follow the practice of other SDOs like IETF, IEEE, MEF, ONAP, BBF, DOCSIS, OpenDaylight and a number of vendors and use the so called kebab-case for naming. Either this or the proposal in the paragraph above may be chosen, however definitely a single 3GPP-wide naming convention should be defined.
Identifier length MUST be less than 64 characters and SHOULD be less than 30 characters.
Only letters, numbers, underscores and dashes SHOULD be used.

Identifier names SHOULD NOT carry semantic meaning e.g. “leaf timer-Max30sec ;”
Child data nodes SHOULD NOT repeat the name of their parent like: interface/interface-mtu
4.5.2 Referencing YANG based Managed Object

Generally YANG constructs like Instance-Identifiers and  leafrefs should be used.
4.5.2.1 Translating between DNs and Instance-Identifier

/* instance-identifier for a leaf in a list entry, system is a container */

/ex:system/ex:user[ex:name='fred']/ex:type

DN: system=1, user=fred
/* instance-identifier for a leaf in a list entry, system is a list */

/ex:system[id=1]/ex:user[ex:name='fred']/ex:type

DN: system=1, user=fred
4.5.2.2 LDN to Instance-Identifier
Automatic translation should be possible however knowledge of the YANG model is needed for the translation. The instance-identifier contains more information than the LDN (namespace/prefix and the potential absence of keys in case of YANG containers). This additional information must be retrieved from the YANG models.
4.5.2.3 Instance-Identifier to LDN

Automatic translation without knowledge of the YANG model is possible.

Examples:

4.5.2.4 References in Configuration

YANG constructs like Instance-Identifiers and  leafrefs should be used.
4.6 Mapping from Stage 2 Models to YANG

4.6.1 Object Orientation and YANG

While 3GPP modeling is based on UML and object-oriented design YANG is not object-oriented. While it is possible to mimic objects in YANG using groupings and lists/containers the mapping is somewhat problematic. In case where there is no reuse foreseen for a particular object class, there is no need to do a grouping-based mapping.

4.6.2 YANG Constructs Not to be Used – Not needed

The following YANG constructs SHALL NOT be used in 3GPP YANG models as they are not available in the Stage 2 modeling terminology, thus not needed.  
· Lists with multiple keys

· Lists with strange key types

· Anydata

· AnyXml

· Rpc – use actions instead
· Deviation – The standard SHOULD NOT already contain deviations
4.6.3 Mapping Basics
Do we want a full mapping or just a skeleton? IMHO a full mapping would be to much work, too much debate.

We could follow ONF UML to YANG Mapping Guidelines TR-531 v1.1-info, July 2018, however it covers much more of UML than what 3GPP needs and I do not agree with it 100%. E.g. the naming convention is not what 3GPP might want, groupings are only needed in case of reuse, reference mapping seems strange. It is still good as background info.
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	YANG Construct
	Comment

	Class
	Container/List
	Container for singleton Classes
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4.6.4 YANG Based Instance Data in Files
The IETF  draft-ietf-netmod-yang-instance-file-format defines a format that allows representing YANG based instance data in files.
5 
     Protocol Aspects

5.1 Resource representation formats
5.1.1 Netconf

Once the YANG modules are defined, resource representation is defined in RFC 6241.
5.1.2 Restconf

Once the YANG modules are defined, resource representation is defined in RFC 8040.
5.1.3 CLI

Used but not standardized. Namespaces are often omitted.

5.2 Referencing Managed Objects / YANG Data Nodes
5.2.1 References in Netconf

Netconf references individual data nodes using a hierarchy of XML elements that are derived from the YANG model and the instance data in the configuration datastores. Neither Instance-identifers or LDNs are used unless explicitly stored in reference attributes/leafs.
5.2.2 References in Restconf

Restconf references individual data nodes using URLs  that are derived from the YANG model and the instance data in the configuration datastores. Neither Instance-identifers or LDNs are used unless explicitly stored in reference attributes/leafs.
5.2.3 References in 3GPP PM Files

Currently the relevant 3GPP specs dictate that LDNs should be used which can be easily and automatically created by a YANG based system. Alternatively later instance-identifiers could also be used to provide a uniform North-bound interface. Using instance-identifiers would have the advantage that the same format would be used  in configuration management and performance management.
5.2.4 References in Alarms

Today often LDNs are used to identify the managed object that is the  source of an alarm. For YANG based models instance-identifiers shall  be used like proposed in IETF draft-ietf-ccamp-alarm-module.
3GPP


