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Decision/action requested

Please discuss the presented rationale and endorse the proposals.
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Rationale

3.1 Introduction

In several 3GPP specifications Date/Time format definition is introduced and refers to specifications of different standard development organizations. In the following the commonalities and differences are analysed and discussed.
3.2 Date/time format definitions and references used in 3GPP SA5 specifications
In TS 32.156 [1] clause 5.4.3 "DateTime" is listed as Non-UML defined data type in Table 5.4.3.1-2. It is stated that this "data type is defined by GeneralizedTime" of ITU-T X.680 [2].

Considering ITU-T X.680 [2], "GeneralizedTime" is defined as follows:

The type consists of a calendar date, together with:

a)
a local time of day, including midnight at the start of a day, but excluding midnight at the end of a day, to an accuracy of:

1)
hours, minutes, and seconds (or seconds and fractions of a second to any number of decimal places); or

2)
hours and minutes (or minutes and fractions of a minute to any number of decimal places); or

3)
hours (or hours and fractions of an hour to any number of decimal places); or

b)
a UTC time of day, including midnight at the start of a day, but excluding midnight at the end of a day, to any of the accuracies listed in a) above; or

c)
a local time of day as specified in a) above, together with the difference between local time of day and UTC.

NOTE – The time difference component is positive if the local time of day is ahead of UTC.

Meaning it allows to indicate a local time of day, a UTC time of day and a local time of day together with the time difference (offset) to UTC time.

Observation 1: 
The "Generalized Time" specified by ITU-T in X.680 [2] allows to indicate a calendar date together with 

1)  a local time of day, or 

2) a UTC time of day, or 

3) a local time of day together with the time difference to UTC time.

Besides, in section 38.4.3 of ITU-T X.680 [2] the time type DATE-TIME is defined as follows:


DATE-TIME ::= [UNIVERSAL 33] IMPLICIT TIME

(SETTINGS "Basic=Date-Time Date=YMD Year=Basic Time=HMS

 Local-or-UTC=L")

NOTE – This type allows midnight at start of day (00:00:00) as well as midnight at end of day (24:00:00).
Meaning the time of day is given in local time of day.

In TS 28.532 [4], notifications for generic management services are defined. The notifications for these services, e.g., notifyMOICreation, notifyMOIDeletion, notifyMOIAttributeValueChanges, notifyEvent, notifyMOIChanges or notifyHeartbeat include an event time which indicates when the event happens which triggers the notification. It is stated that the Generalised Time specified by ITU-T [2] shall be used for the event time.

Besides, it is stated in TS 28.532 [4] clause 11.3.2.1.2 that timestamps included in performance data files, shall follow the representations allowed by ISO 8601[3]. This is also in line with the predefined data type "xs:dateTime" which is defined in XML Schema, where it is referred to chapter 5.4 of ISO 8601 [10].
Furthermore, in the OpenAPI documents, for time specifications, a reference is given to "$ref: 'comDefs.yaml#/components/schemas/DateTime'".
Considering TS 28.623[5], where "comDefs.yaml" is specified, DateTime is defined as follows:

DateTime:

      type: string

      format: date-time

Meaning, the OpenAPI definition [6] applies, which states the following: "As defined by date-time - RFC3339".
Observation 2: 
Different specifications (ITU-T X.680, ISO 8601 and IETF RFC3339) are referenced in TS 28.532 for time format definitions.

Considering RFC3339 [7], the following is defined:

date-time       = full-date "T" full-time

and

date-fullyear   = 4DIGIT

date-month      = 2DIGIT  ; 01-12

date-mday       = 2DIGIT  ; 01-28, 01-29, 01-30, 01-31 based on month/year

time-hour       = 2DIGIT  ; 00-23

time-minute     = 2DIGIT  ; 00-59

time-second     = 2DIGIT  ; 00-58, 00-59, 00-60 based on leap second rules

time-secfrac    = "." 1*DIGIT

time-numoffset  = ("+" / "-") time-hour ":" time-minute

time-offset     = "Z" / time-numoffset

partial-time    = time-hour ":" time-minute ":" time-second [time-secfrac]

full-date       = date-fullyear "-" date-month "-" date-mday

full-time       = partial-time time-offset
This means, in RFC3339 [7], there are only the two options, UTC time of day ("Z") or a local time of day together with the time difference to UTC time ("time-numoffset") allowed. 

It is also stated that this is a profile of ISO 8601 [3] which "should be used in new protocols on the Internet".

Observation 3: 
The "Generalized Time" specified by ITU-T in X.680 [2] and the "full-time" specified by IETF in RFC339 [7] differs. RFC339 only allows the two options for expressing time of day, namely UTC time of day ("Z") or a local time of day together with the time difference to UTC time ("time-numoffset") while X.680 allows additionally local time of day.
Considering Solution Set YANG, the following is defined in RFC6991 Common YANG Data Types [9]:

typedef date-and-time {

     type string {

       pattern '\d{4}-\d{2}-\d{2}T\d{2}:\d{2}:\d{2}(\.\d+)?'

             + '(Z|[\+\-]\d{2}:\d{2})';

     }
RFC6991 states also that the date-and-time type is a profile of the ISO 8601 and is regarding this data type aligned with OpenAPI definition.
Observation 4:
The data type definition for date-and-time for Solution Set YANG and OpenAPI are aligned.
3.3 Date/time format definitions for SBMA
SA5 allows several solutions sets (YAML/OpenAPI, YANG, XML) where date-time format is predefined. . Therefore, we propose the following:

Proposal 1: 
Use the predefined data types defined in the various solution sets for definition of date-time. In stage 2 date-time should be only defined as a data type to reflect date and time of the day.

Another difference, between time definition in ITU-T X.680 [2] and IETF RFC339 [7] is the allowed set of values. In X.680 it is allowed to use 24:00 as end time of day, while in RFC339 the latest day time is 23:59:59.

This means that with ITU-T X.680 [2] there are two different representations for midnight (end of day, start of new day), namely 00:00:00 and 24:00:00. 
In ISO 8601 [3] the following is stated:

For information interchange there is no representation of end of day. It is recognized that the expression ‘24:00:00’ is used as a natural language expression to denote end of a day; but for the benefit of clarity, ‘24’ shall not be used to represent hour in accordance with this document.
Meaning ISO 8601 [3] disallows the value "24" for hour. Please note that there was a change in latest version of ISO 8601 [3] compared to earlier versions [8].
Proposal 2: 
Use 23:59:59 as end time of day in 3GPP SA5 specifications, unless otherwise defined in predefined data types of the applied solution set.

4
Detailed Proposal

It is proposed to take the following observations into account and to agree on following proposals.
Observation 1: 
The "Generalized Time" specified by ITU-T in X.680 [2] allows to indicate a calendar date together with 

1)  a local time of day, or 

2) a UTC time of day, or 

3) a local time of day together with the time difference to UTC time.

Observation 2: 
Different specifications (ITU-T X.680 and ISO 8601) are referenced in TS 28.532 for time format definitions.

Observation 3: 
The "Generalized Time" specified by ITU-T in X.680 [2] and the "full-time" specified by IETF in RFC339 [7] differs. RFC339 only allows the two options for expressing time of day, namely UTC time of day ("Z") or a local time of day together with the time difference to UTC time ("time-numoffset") while X.680 allows additionally local time of day.
Observation 4:
The data type definition for date-and-time for Solution Set YANG and OpenAPI are aligned.
Proposal 1: 
Use the predefined data types defined in the various solution sets for definition of date-time. In stage 2 date-time should be only defined as a data type to reflect date and time of the day.

Proposal 2: 
Use 23:59:59 as end time of day in 3GPP SA5 specifications, unless otherwise defined in predefined data types of the applied solution set.

