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Note:  This rationale and CP have been updated in response to feedback and discussion as part of Ballot 60. The original rationale is retained below for reference. 

ITI TF-2 3.18.4.1.2.3.5 states that string values should be contained in single quotes and numeric values should not be contained in quotes. Unfortunately, there is ambiguity in the specification about whether date/time values should be considered a string or a number. Since ITI TF-3 4.2.3.1.7-2 constrains DTMs used in document sharing metadata to contain only digits, it is possible to represent them as numbers, but the underlying HL7 v2 datatype is a string and does contain non-numeric characters. Therefore, both datatypes could be assumed to be correct. The examples used throughout volume 2 do not enclose them in single quotes, implying that they are intended to be treated as numbers. 

The arguments in favor of treating date/time values as strings are as follows:

· The base HL7 DTM datatype is a string. Since no normative language in the technical framework overrides that datatype, it should be inherited from HL7.

· The date/time values need to be treated as strings rather than numbers. They must be sorted as strings and cannot have mathematical operations applied to them. 
· If date/time values are treated as numbers, then years before 1000 CE would be unsupported by the specification, since any leading ‘0’ characters would not be retained in a number, and losing the leading ‘0’ would violate the datatype’s requirement of beginning with YYYY

· Table 4.2.3.1.7-2 defines DTM in terms of a regular expression, which hints at it being a string datatype.

The arguments in favor of treating date/time values as numbers are as follows:

· Since all characters are numerals, nothing prevents a DTM as constrained by Table 4.2.3.1.7-2 from being treated as a number, unlike the base HL7 DTM type. 

· The examples in the text treat date/time values as numbers, implying the authors of the specification were thinking of them as numbers. 

· The testing tools at Connectathon accept date/time query parameters only as numbers (without quotes). Since implementations that wish to pass Connectathon testing must validate against those tools, this suggests that implementations that use date/time query parameters and have been tested at Connectathon are treating them as numbers and not as strings. Therefore, a resolution that supports the string interpretation is likely to be more disruptive to the implementation community than one that supports the number interpretation. 
This CP was originally balloted in Ballot 60 in favor of treating these values as strings but was rejected by the Committee. In Ballot 60, it was decided that a numeric interpretation would be more favorable. In particular, the following rebuttals were offered:
· There is no requirement or existing normative text stating that the datatype of an IHE DTM match that of an HL7 DTM

· There is no need to support years prior to 1000 CE

· A numeric type is likely less disruptive to the implementer community

With this reasoning in mind, this CP now proposes to resolve the ambiguity in the current specification as follows:

· Update Table 4.2.3.1.7-2 to explicitly state that the DTM should be treated as numeric.

· Update ITI TF-2 3.18.4.1.2.3.5 to inform implementers that some implementations might treat these as string values and that accepting both (with and without quotes) is recommended. 


ORIGINAL RATIONALE and argument in favor of date/time values being a string:

After many years of implementing IHE XDS, an ambiguity in the specification (https://profiles.ihe.net/ITI/TF/Volume2/ITI-18.html, 3.18.4.1.2.3.5) is yielding incompatibilities between trading partners.  
In ITI TF Volume 2, section 3.18.4.1.2.3.5 Coding of Single Multiple Values it states that string values should be contained in single quotes and numbers should not be contained in single quotes, but no guidance is provided specifically for date/time parameters.  In ITI TF Volume 3, section 4.2.3.1.7 Metadata Attribute Data types, Table 4.2.3.1.7-2: Data Types (previously Table 4.1-3) it defines the DTM data type used for all date/time attributes in a Registry as HL7 V2.5 Date Times.  The combination of these two sections implies that a timestamp should be provided as a string value in a parameter using single quotes, e.g., ‘202108231600’.  The rationale is that the HL7 V2.5 Date Time data type is a string that accommodates a “.” and either a “+” or “-“ to express a time offset.  Even though the IHE profile indicates everything is to be expressed in UTC (so no “+” or “-“) and the level of precision does not include the “.”, it’s still a string per the underlying standard.  
Additionally, to underscore that a date time value is a string, not a number, regardless of where/how used, if the 4 digit year portion of the value is prior to the year 1000, handling the value as a number would remove the leading zeros in the “number” since leading zeros are meaningless for number greater than 1.  This would result in an invalid value.  For instance, “09890101” would become “9890101” without the leading “0”, which according to the DTM definition means year = “9890” and month = “1”—which is not valid because the month is supposed to be 2 digits according to the formatting rule stated in the DTM definition.  If the 4 digit year is prior to the year 0100 then the loss of the two leading zeros when handling the value as a number changes the meaning of the value.  For example “00990101” when treated as a number becomes “990101”, which according to the DTM definition means year = “9901” and month = “01” .  Although in practice the dates involved in registries typically fall into the last 2 centuries and therefore happen to avoid this particular problem, this example still suffices to show that the DTM data type is not a number and should not be handled as such.  
Therefore section 3.18.4.1.2.3.5, second bullet in the list stating “in single quotes for strings” should apply.  However, subsequent examples in the specification use no single quotes when including a timestamp, rather treat it like a number.  Additionally, test tools also interpreted this to not require single quotes.
Many systems have accepted a date parameter as either a number without quotes, or a string with quotes.  Others, who based their implementation more on the examples and/or test only accept a date as a number without single quotes.
Given the variety in implementations and interpretation, and with the desire to minimize impact on current implementations, we request a change to the specification by including an extra bullet in section 3.18.4.1.2.3.5 to state:

‘202108231600’ – in single quotes for datetime parameters as the underlying HL7 v2 standard considers DTM a string (See also DTM in ITI TF-3: Table 4.2.3.1.7-2 Data Types).  Because many implementations have followed the examples previously included in this guide that did not use quotes, it is permissible to not use quotes for backwards compatibility, but the use of single quotes is preferred. 
We furthermore suggest to add an example to express the datetime parameter value with single quotes.

 Additional notes:  
(1) When investigating this CP, Sunil B confirmed that the NIST XDS Toolkit, as a Doc Consumer simulator, encodes a date as 202108231600 (without quotes) in an ITI-18 query.   As a Doc Registry simulator, Toolkit XDS Toolkit rejects a stored query with an error, similar to the one below, if single quotes are used for a date value "Parameter $XDSDocumentEntryCreationTimeFrom - expecting a number but got java.lang.String instead".   So, toolkit would need to be updated to accept a datetime parameter with single quotes as well.
(2) The examples in https://profiles.ihe.net/ITI/TF/Volume2/ITI-18.html#3.18.4.1.2.7.1 show dates w/ no quotes, thus would need to be updated with an example with single quotes.


Update ITI TF Vol 2:  https://profiles.ihe.net/ITI/TF/Volume2/ITI-18.html#3.18.4.1.2.3.5
3.18.4.1.2.3.5 Coding of Single/Multiple Values
Single values are coded as
· 123 -  without quotes for numbers

· 'urn:oasis:names:tc:ebxml-regrep:StatusType:Approved'  -  in single quotes for strings.

· 202108231600 – without quotes for datetime parameters, as datetimes are to be treated as numbers in Document Sharing metadata. See DTM in ITI TF-3: Table 4.2.3.1.7-2 Data Types.  
Note:  Because prior revisions of this specification were ambiguous about the data type of datetime parameters, some existing implementations might treat datetime parameters as strings by enclosing them in single quotes. Responders to ITI-18 transactions should accept and properly parse datetime parameters both without and with single quotes. 
…
Update ITI TF Vol 3: https://profiles.ihe.net/ITI/TF/Volume3/ch-4.2.html#4.2.3.1.7 Table 4.2.3.1.7-2 as follows:
	CXi
	HL7 V2 Identifier
	…

	DTM
	HL7 V2.5 Date Time
	This is a date/time value, represented as precisely as possible. All date time values in the registry are stored using Coordinated Universal Time [UTC].

"UTC" implies that time shall be converted from/to the local time.

The format of these values is defined as the following regular expression:

YYYY[MM[DD[hh[mm[ss]]]]]
Where:

YYYY is the four digit year i.e., 2006

MM is the two digit month 01-12, where Jan is 01, Feb is 02, etc.

DD is the two digit day of the month 01-31

HH is the two digit hour, 00-23, where 00 is midnight, 01 is 1 am, 12 is noon, 13 is 1 pm, etc.

mm is the two digit minute, 00-59

ss is the two digit seconds, 00-59

The following are legal date time values with increasing precision representing the date and time January 2, 2005, 3:04:05am

2005
200501
20050102
2005010203
200501020304
20050102030405
In situations where systems distinguish between strings and numbers, the data type of DTM in document sharing metadata shall be handled as a number. Note that this means that only years between 1000 and 9999 inclusive are supported in document sharing metadata, since the year portion is fixed to 4 digits and the numeric data type prevents the use of leading zeros. 

	Field
	HL7 V2.5 Message Segment
	…


