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1. Introduction
Clause 4.3.1.1 of the TS 29.501 specifies how an OpenAPI version field values are modified. But the rules are not completely clear. The problem is, the rules do not clearly specify if they apply to a frozen release, or to the release under the development, or to both.
Below is a quote from clause 4.3.1.2, where comments and proposed clarifications are inserted.
The purpose of these amendments is not to change the rules. Rather, the objective is to clarify the ambiguities. For instance, the following notions are clarified, which simplifies the description.
An OpenAPI is referred to as "non-frozen", if for a given 3GPP Release the OpenAPI freeze milestone was not reached. A "non-frozen API" is originally included in an API definition within a 3GPP specification, which may or may not be under the development. OpenAPIs however freezes sometime after the 3GPP Release freeze, i.e. after the freeze of a given specification for a given 3GPP Release. After an OpenAPI freeze milestone is reached, the OpenAPI is referred to as "frozen". "Publication of an OpenAPI" means that it is approved either by a 3GPP CT WG, or by 3GPP TSG-CT and is formally published within the 3GPP specification that defines the respective API.
Point is, OpenAPI is a subset of an API definition, while the versioning control applies specifically to an OpenAPI. "API" looks more like a 3GPP Release level notion. Similarly, the lifecycle of a 3GPP specification is different from the lifecycle of an OpenAPI that is included in the specification. 
2. Questions and proposed amendments
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OpenAPI version numbers shall consist of at least 3 fields, following a MAJOR.MINOR.PATCH pattern according to the Semantic Versioning Specification [17].
The 1st field (MAJOR), the 2nd field (MINOR), and the 3rd field (PATCH) shall contain unsigned integer numbers, and they shall not contain leading zeroes.
An additional field (called "pre-release version" in Semantic Versioning Specification [17]) is added to denote an OpenAPI version under development, i.e. prior to the freeze of the corresponding OpenAPI description for a given 3GPP Release. This additional field is appended after the 3 first version fields using the hyphen "-" character and shall have the format "alpha.n", where "n" is an unsigned integer number without leading zeroes.
NOTE:	An OpenAPI is referred to as "non-frozen", if for a given 3GPP Release the OpenAPI freeze milestone was not reached. A "non-frozen API" is originally included in an API definition within a 3GPP specification, which may or may not be under the development. OpenAPIs however freezes sometime after the 3GPP Release freeze, i.e. after the freeze of a given specification for a given 3GPP Release. After an OpenAPI freeze milestone is reached, the OpenAPI is referred to as "frozen". "Publication of an OpenAPI" means that it is approved either by a 3GPP CT WG, or by 3GPP TSG-CT and is formally published within the 3GPP specification that defines the respective API.
After the freeze of an OpenAPI for a given 3GPP Release, additional fields (called "build metadata" in Semantic Versioning Specification [17]), containing operator-specific version information, may be appended after the 3 first version fields using the plus sign "+" character and they shall consist of a list of dot-separated identifiers, where each identifier may contain only alphanumeric characters and hyphens ([0-9A-Za-z-]).
NOTE:	Operator-specific version information are ignored when determining version precedence. Thus, two versions that differ only in the operator-specific version information, have the same precedence.
EXAMPLES:
"1.0.0-alpha.1"
"3.0.1+orange.2020-09"
4.3.1.2	Rules for incrementing OpenAPI vesrion field values
The first version of a new API under the development shall obtain the OpenAPI version number "1.0.0-alpha.1". At the first publication of the 3GPP Technical Specification defining the OpenAPI (within the 3GPP Technical Specification that defines it) after the OpenAPI freeze of the first 3GPP Release that contains the API, the version number of the OpenAPI shall be set to "1.0.0".
When a new version of the 3GPP TS containing OpenAPI file(s) is published, tThe fields of the corresponding an OpenAPI version number(s) shall be incremented according to the following rules:
· The 1st Field (MAJOR) shall be incremented only if backward incompatible change(s) is/are applied to an OpenAPI (see the details below). When the1st Field (MAJOR) is incremented, this impacts the other fields as follows: 
-	The 2nd field (MINOR) and the 3rd field (PATCH) shall be reset to '0'.
-	The 4th field (NON-FROZEN), if present shall be reset to "alpha.1"
· The 2nd field (MINOR) and the 3rd field (PATCH) shall be incremented only if backward compatible change(s) is/are applied to an OpenAPI (see the details below).
· The 4th field (NON-FROZEN), if present shall be incremented if backward incompatible, or backward compatible change(s) is/are applied to a non-frozen API (see the details below).
1st Field (MAJOR):
-	This numerical field shall be incremented when backward incompatible change(s) is/are applied and either of the following conditions are met:
a)	For a frozen OpenAPI in a given 3GPP Release, ifthere are one or more backward incompatible changes are applied to the OpenAPI after the OpenAPI freeze for a given 3GPP Release.; and	Comment by Giorgi Gulbani: 'and' is wrong here, because the first case (a) describes before API freeze and (b) - after API freeze.
EXAMPLE 1:	A frozen 3GPP Rel-16 OpenAPI is assigned version "1.1.0". If one or more backward incompatible change(s) is/are applied to the OpenAPI before its publication (with one or more CRs to the same OpenAPI version), then its new Rel-16 version will become  "2.0.0". Once Rel-16 OpenAPI version "2.0.0" is published, subsequent backward incompatible change(s) will produce OpenAPI version "3.0.0".
b)	For a non-frozen OpenAPI, ifthere are the first backward incompatible change(s) is/are applied to the existing OpenAPI with respect to the latest version of the same OpenAPI in the previous 3GPP Release while a 3GPP Release is under development (i.e. prior to the OpenAPI freeze for a given 3GPP Release).
EXAMPLE 21:	Assuming that Non-frozen 3GPP Rel-16 OpenAPI under development contains OpenAPI version "1.1.0-alpha.2". , and aIf one or more backward incompatible changes with respect to the latest version of the same OpenAPI in the previous 3GPP Rel-15ease is/are applied to theat OpenAPI before the Rel-16 OpenAPI publication and its freeze, the new Rel-16 OpenAPI version is will become "2.0.0-alpha.1". Once Rel-16 OpenAPI version "2.0.0-alpha.1" is published, subsequent backward incompatible change(s) will not increment the value of the 1st Field (MAJOR), as long as the OpenAPI is non-frozen.
NOTE 1:	Subsequent changes toin a non-frozen OpenAPI in a given 3GPP Release under development (e.g. having its OpenAPI version set to "2.0.0-alpha.1") do not lead to an increment of the 1st field (MAJOR) and 2nd field (MINOR).	Comment by Giorgi Gulbani: This note should go before the above EXAMPLE.
NOTE 2:	Rules for determining backward incompatible changes are provided in Annex B.
NOTE 3:	It is recommended to avoid a backward incompatible change to the an OpenAPI after the OpenAPI freeze whenever possible, especially after the OpenAPI freeze of a succeeding Release(e.g. if Rel-17 is frozen and Rel-18 development has started, a backward incompatible change to the frozen Rel-17 is not recommended). It is preferable to introduce such changes only into the currently non-frozen 3GPP Release under development.
-	This numerical field shall also be incremented Iif a backward incompatible change needs to be applied to several frozen 3GPP Releases the following applies:	Comment by Giorgi Gulbani: This statement is at the same level as the very first one under the "1st field". So, it should be clear how the nesting is applied.
a)	If the frozen 3GPP Releases contain different MAJOR versions of the same OpenAPI, a new MAJOR OpenAPI version shall be assigned to these in each of the 3GPP Releases, in the order of those 3GPP Releases in such a manner that the lowest of those 3GPP Releases shall obtain the first unassigned MAJOR version value.
[bookmark: _Hlk125037952]EXAMPLE 32:	Assuming that Frozen 3GPP Rel-15 contains OpenAPI version "1.0.0", andwhile frozen Rel-16 contains the same OpenAPI having version "2.0.0"., and that  If the same backward incompatible change is applied to theat OpenAPIs in both Releases, the new Rel-15 OpenAPI version is will become "3.0.0" and the new Rel-16 OpenAPI version is will become "4.0.0".
b)	If the frozen 3GPP Releases contain the same MAJOR version but different MINOR versions of the same OpenAPI, a single new MAJOR API version value shall be assigned forto all theseose OpenAPIs 3GPP Releases, unless other backward incompatible changes only applied to OpenAPIs in some of those Releases that require the creation of separate MAJOR versions.
NOTE 4:	For each such Release a new MINOR version is assigned.	Comment by Giorgi Gulbani: Does this apply only to the above (b)? If yes, this is not captured in the example below (b). Also, this should be moved up as a normative text.
EXAMPLE 43:	Assuming that Frozen 3GPP Rel-15 and Rel-16 contain the same OpenAPI version "1.0.0", whileand frozen Rel-17 contains OpenAPI version "1.2.0"., and that If the same backward incompatible change is applied to that OpenAPI in all 3GPP Releases, the new 3GPP Rel-15 and Rel-16 OpenAPI version will becomeis "2.0.0" and the new 3GPP Rel-17 OpenAPI version will becomeis "2.2.0".
c)	If the frozen 3GPP Releases contain the same OpenAPI versions, a single new OpenAPI version shall be assigned for all those 3GPP Releases, unless other changes only applied to some of those Releases require the creation of separate versions.
EXAMPLE 4:	Assuming that Frozen 3GPP Rel-15 and 3GPP Rel-16 contain OpenAPI version "1.0.0", and that only the same backward incompatible change is applied to that OpenAPI in both 3GPP Releases, the new 3GPP Rel-15 and Rel-16 OpenAPI version will becomeis "2.0.0".
EXAMPLE 5:	Assuming Frozenthat 3GPP Rel-15 and Rel-16 contain the same OpenAPI version "1.0.0", and that the same backward incompatible change(s) is/are applied to that OpenAPI in both Releases, but and an additional backward compatible change (see the rules for the MINOR field) is applied in 3GPP Rel-16, then the new 3GPP Rel-15 OpenAPI version is will become "2.0.0", and the 3GPP Rel-16 OpenAPI version will becomeis "2.1.0".
EXAMPLE 6:	Assuming thatFrozen 3GPP Rel-15 and Rel-16 contain OpenAPI version "1.0.0", and that the same backward incompatible change is applied to that OpenAPI in both Releases, but and an additional backward incompatible change is applied to the OpenAPI only in 3GPP Rel-16, then the new 3GPP Rel-15 OpenAPI version is will become "2.0.0", and the 3GPP Rel-16 OpenAPI version will becomeis "3.0.0".
2nd Field (MINOR):
-	This numerical field shall be incremented when backward compatible change(s) is/are applied and either of the following conditions are met:
a)	For a non-frozen 3GPP Release, if there are the first (one or more) backward compatible change(s) is/are applied to an OpenAPI not corresponding to changes to the same OpenAPI in the earlier 3GPP Releases (i.e. changes introduced by 3GPP CR with other categories than "mirror", i.e. category 'A') to the same API in a given 3GPP Release without any and no prior backward incompatible changes were applied to this OpenAPI in that earlier Release). If the same 1st field (MAJOR) and the same 2nd field (MINOR) are assigned to n previous 3GPP Releases, an incremented MINOR version number shall be reserved for each 'intermediate' 3GPP Release (e.g. Rel-16 is intermediate between Rel-15 and Rel-17) for possible subsequent changes in that Release and the MINOR version number shall be incremented by n for the latest Release.; and	Comment by Giorgi Gulbani: 'and' is wrong here, because (a) and (b) address different use cases.
EXAMPLE 87:	Assuming thatFrozen 3GPP Rel-15 and Rel-16 contain OpenAPI version "1.0.0" (because there were no changes to the OpenAPI in Rel-16), and while in Rel-17 has the OpenAPI version "1.0.0-alpha.1". When the first backward compatible new feature is added to Rel-17 before the OpenAPI publication and freeze, the OpenAPI version "1.2.0-alpha.1" is assigned to Rel-17. OpenAPI version "1.1.0" is reserved for the intermediate Rel-16.
b)	For a frozen 3GPP Release, if there are one or more subsequent backward compatible additions of features not corresponding to changes to the previous 3GPP Releases forto the same OpenAPI in a frozen 3GPP Release and before a higher MINOR number has been allocated for the same MAJOR version (forin a subsequent Release).	Comment by Giorgi Gulbani: Moved to the beginning for clarity.
EXAMPLE 9:	3GPP Rel-16 contains OpenAPI version "1.3.0" and a backward compatible new feature needs to be added to Rel-16, but not to Rel-15. Assuming Rel-17 OpenAPI version is "1.4.0-alpha.5", the OpenAPI version for Rel-16 will become "1.4.0" and the OpenAPI version for Rel-17 will become "1.5.0-alpha.1".	Comment by Giorgi Gulbani: The example is missing, which is a big deficiency, give the above rule (b) is pretty confusing.
-	This field shall be reset to "0" if the 1st field (MAJOR) is changed, unless a backward incompatible change needs to be applied to the same OpenAPI into several 3GPP Releases that already contain the same 1st Field (MAJOR) but different 2nd Field (MINOR) in the OpenAPI versions. In that case a single new major OpenAPI version is assigned, and for each such 3GPP Release with an own MINOR version, a new MINOR version shall be assigned, starting with MINOR version "0" for the lowest suchearliest 3GPP Release, and reserving a MINOR version number for each intermediate Release without an own MINOR version. (see Example 43)
NOTE 5:	In most cases the MINOR version is incremented when new backward compatible features are added in a 3GPP Release. In rare cases, where only backward compatible changes not corresponding to changes to previous 3GPP Releases are applied to a 3GPP Release, the MINOR version is also incremented. It is recommended to avoid such changes in 3GPP Releases without added functionality whenever possible.	Comment by Giorgi Gulbani: Does this mean we should try avoiding minor version increment without adding functionality?
NOTE 6:	Subsequent backward compatible changes in a given 3GPP Release before OpenAPI freeze do not lead to an increment of the 2nd field (MINOR).
[bookmark: _GoBack]NOTE 7:	Changes corresponding to changes in previous 3GPP Releases do not lead to an increment of the 2nd field (MINOR).
NOTE 8:	If two 3GPP Releases are under parallel development (because the work on Rel-X+1 has commenced before the OpenAPI freeze of Rel-X), the corresponding OpenAPIs will obtain distinct values of the 1st field (MAJOR) or 2nd field (MINOR).
EXAMPLE 108:	(Use case is described in NOTE 8). Assuming that an OpenAPI was introduced with version "1.0.0" in Rel-15, and while that the non-frozen Rel-16 version is "1.1.0-alpha.5" (because the OpenAPI is not yet frozen in Rel-16), and a non-frozen Rel-17 version is "1.1.0-alpha.3", if that a new backward compatible Rel-17 feature is added, the Rel-17 OpenAPI version becomesis "1.2.0-alpha.1" (Rel-15 and Rel-16 versions stay the same).
3rd Field (PATCH):
-	This numerical field shall be incremented when backward compatible change(s) is/are applied and either of the following conditions are met:
a)	For a frozen 3GPP Release, if the changes are only one or more backward-compatible corrections are applied to the OpenAPI,( but no changes requiring an update of the 1st field (MAJOR) or of the 2nd field (MINOR) are made to the API after the OpenAPI freeze of a 3GPP Release; and	Comment by Giorgi Gulbani: Moved to the beginning for clarity.	Comment by Giorgi Gulbani: 'and' is wrong here, because (a) and (b) address different use cases.
EXAMPLE 11:	Frozen 3GPP Rel-16 contains OpenAPI version "1.3.0" and a backward compatible correction needs to be applied to the OpenAPI, but the correction does not satisfy criteria for incrementing neither the 1st Field (MAJOR), nor the 2nd Field (MINOR). For instance, the second backward incompatible change to Rel-16 relative to Rel-15 if this is applied before the Rel-16 OpenAPI publication, or the changes corresponding to changes to the previous 3GPP Releases will not increment the 2nd Field (MINOR). Therefore, in such cases the 3rd Field (PATCH) is incremented and Rel-16 OpenAPI version becomes "1.3.1".
b)	For a frozen 3GPP Release, if one or more backward compatible additions of features are added to the OpenAPI, but no changes requiring an update of the 1st field (MAJOR) or of the 2nd field (MINOR), are made to the API after the OpenAPI freeze of a 3GPP Release and after the assignment of a MINOR version to a higher 3GPP Release.
EXAMPLE 12:	Frozen 3GPP Rel-16 contains OpenAPI version "1.3.0" and a backward compatible new feature needs to be added, but the change does not satisfy criteria for incrementing nether the 1st Field (MAJOR), nor the 2nd Field (MINOR). In such case, if the same OpenAPI in the subsequent frozen Rel-17 already was assigned version "1.4.0", the Rel-16 OpenAPI version becomes "1.3.1".
-	This numerical field shall be reset to "0" if either the 1st field (MAJOR), or the 2nd field (MINOR), or both is/are changed.	Comment by Giorgi: Just to align with the above statement on the same 'level' as this one.
NOTE 9:	Before the OpenAPI freeze for a given 3GPP Release, the 3rd field will not be incremented.
NOTE 10:	If the 1st field (MAJOR) and 2nd field (MINOR) were not incremented between 3GPP Releases (because there were no added features and no backward incompatible changes), and the same backward compatible changes are then applied to those 3GPP Releases, the OpenAPI files in those 3GPP Releases are identical and will obtain the same OpenAPI version number.
NOTE 11:	In rare cases for which a new backward compatible functionality needs to be added in an older 3GPP Release after the OpenAPI freeze and work on that OpenAPI already started in a later Release, the new functionality is exceptionally introduced as a PATCH correction and a new supported feature could be defined accordingly.
The 4th field:Possible additional fields:
The 4th Field may or may not be present, based on the following conditions.
-	NON-FROZENPre-Release version field. Its presence depends on the OpenAPI status, as follows: 
-	The 4th Field shall be present bBefore the OpenAPI freeze of a 3GPP Release., a An additional field (separated from the 3 first version fields by a hyphen "-" character) shall be supplied as follows:
a)	When the 1st or 2nd field is incremented before the OpenAPI freeze of a 3GPP Release, this field shall obtain the value "alpha.1".
b)	The numerical value "n" within the field value "alpha.n" shall be incremented if one or more subsequent changes (either backward incompatible, or backward compatible) are made to the non-frozen OpenAPI under development.
-	The 4th Field shall not be present aAfter the OpenAPI freeze of a 3GPP Release., Tthis additional field (including the hyphen "-" character) containing pre-release version info is removed from the OpenAPI version.
-	Operator-specific version field(s) . Its presence depends on the OpenAPI status, and the operator preferences: 
-	The 4th Field shall be present only aAfter the OpenAPI freeze of a 3GPP Release., Aadditional fields may be supplied based on operator policy after the 3 first version fields and separated by a plus sign "+" character. The rules for setting, or incrementing, such fields are out of the scope of 3GPP, but they shall comply with the rules described in the Semantic Versioning Specification [17], and contain a list of dot-separated labels within the allowed character set ([0-9A-Za-z-]).
If no change is applied to an OpenAPI in a new published TS version, the OpenAPI version number shall not be incremented unless the additional field ("-alpha.n") needs to be removed at OpenAPI freeze. This also applies if the TS is published in a new 3GPP Release.	Comment by Giorgi Gulbani: Is this necessary?
NOTE 12:OpenAPI files can contain references to other OpenAPI files. Changes to referenced parts of such other OpenAPI files need to be considered when determining if and how to update an OpenAPI version.
NOTE 13:The OpenAPI version number of those version fields managed by 3GPP is incremented using 3GPP change requests.
* * * Next Change * * * *
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If it is discovered that one or several previous API versions are not providing the basic mandatory functionality of an API due to severe functional or encoding deficits (for instance, there is no or very limited interoperability between the NF service consumer and NF service producer when such an API version is used, or the API is hardly implementable because of severe deficits in the OpenAPI file that cannot easily be fixed by implementers in an interoperable manner), those API versions shall be listed as withdrawn in subsequent versions of the TS defining the corresponding API; any withdrawn API versions from the same or previous 3GPP releases shall be listed. API versions published before the OpenAPI freeze of the corresponding 3GPP Release, i.e. with a 4th Field (DRAFT) as part of the version number, shall not be withdrawn.	Comment by Giorgi Gulbani: 4th filed could be either non-frozen or operator specific. The 'draft' is an undefined value.
NOTE 1:	It is recommended to avoid withdrawing API versions whenever possible. It is expected that a need to withdraw API versions is most likely detected when discussing corrections soon after the OpenAPI freeze of a new API.
NOTE 2:	Corrections to optional or minor parts of the API functionality do not lead to the withdrawal of API versions. However, if severe functional or encoding deficits of the functionality related to an optional functionality with a corresponding supported feature (see 3GPP TS 29.500 [2] clause 6.6.2) are discovered, a new supported feature can be introduced to enable a negotiation of the support of the correction, and the old corresponding supported feature can be marked as "withdrawn" in the table defining the supported features of an API.
Withdrawn API versions should not be deployed.
3. Proposal
It is proposed to agree CR 29.501 133 Rel-18 Rules for incrementing API version field values in C4-230029.

