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Introduction
During conformance testing, there is a discrepancy that we are encountering for a discovery response: 
Perhaps we can discuss this in the PRO conf call tomorrow if there is time. 
  
From TS-0001 when performing a discovery operation, From Table 10.2.6.2-1: Discovery procedure via Retrieve Operation 
	Information in Response message 
	All parameters defined in table 8.1.3-1 apply with the specific details for: 
Contains the address list of discovered resources expressed in any of the methods depicted in clause 9.3.1. The address list may be empty if no result matching the filter criterion is discovered 
Contains an incomplete list warning if the full list is not returned




From TS-0004 Table7.2.1.2‑1 : Response Primitive Parameters, a content is REQUIRED 

	Primitive parameter 
	Ack
	CREATE 
Success
	RETRIEVE 
Success
	UPDATE 
Success
	DELETE 
Success
	NOTIFY 
Success
	Error

	Response Status Code 
	M
	M
	M
	M
	M
	M
	M

	Request Identifier 
	M
	M
	M
	M
	M
	M
	M

	Content 
	O
	O
	M
	O
	O
	O
	O

	To 
	O
	O
	O
	O
	O
	O
	O

	From 
	O
	O
	O
	O
	O
	O
	O

	Originating Timestamp 
	O
	O
	O
	O
	O
	O
	O

	Result Expiration Timestamp 
	O
	O
	O
	O
	O
	O
	O

	Event Category 
	O
	O
	O
	O
	O
	O
	O



  
A m2m:URIList, with datatype m2m:listOfURIs, is defined as having at least 1 value in the list. 
  
At TP33, we just walked through all of the ‘lists’ to make sure that having at least 1 value was appropriate.  We found that was true for all of the resources because in all of those cases the attribute that had a list type was optional (0..1). 
  
However, I think we missed the case where the m2m:URIList is in the Discovery Response. In the DISCOVERY case, it seems that the m2m:URIList is MANDATORY. 
So now we are in the position that we MUST put a value in the m2m:URIList even if the discovery result contains no matches. 
  
We spent time at TP33 to avoid using this kind of a construct: {"m2m:uril":[null]} 
However, it seems we are there anyway. 
  
So it seems, that URIList should be allowed to have ‘0’ elements OR the URIList in a discovery response should be OPTIONAL. 
In the first case, we need to change the XSDs and definition of URIList. (And possibly a note for the Retrieve Success M in Table7.2.1.2 1) 
In the second case, we would need to modify the note 2 in the following table to indicate an empty discovery response. 

Table 7.5.2‑2: Elements used for response content
	Element Name
	Applicable Operations/rcn
	Data Type
	Element is Defined in 

	m2m:<resourceType> 
	C/1, NP 
R/1,4,5,6,7,NP 
U/1,NP 
D/1,NP 
See NOTE 1
	m2m:<resourceType> 
	CDT-<resourceType>-v1_12_0.xsd 

	m2m:resource 
	C/3
	m2m:resourceWrapper 
	CDT-responsePrimitive-v1_12_0.xsd 

	m2m:URIList 
	R/NP
See NOTE 2
	m2m:listOfURIs 
	CDT-responsePrimitive-v1_12_0.xsd 

	m2m:aggregatedResponse 
	C R U D
See NOTE 3
	m2m:aggregatedResponse 
	CDT-responsePrimitive-v1_12_0.xsd 

	m2m:URI 
	C/2 
See NOTE 4
	xs:anyURI 
	CDT-responsePrimitive-v1_12_0.xsd 

	m2m:debugInfo 
	See NOTE 5
	xs:string 
	CDT-responsePrimitive-v1_12_0.xsd 

	NOTE 1: The case rcn = 7 applies to Retrieve operation only (R/7). It retrieves the original resource in case the To parameter points to an announced resource. The case R/NP applies to Retrieve operation (Non-Discovery) only. 
NOTE 2: This applies to discovery operation only. For discovery, the format of the addresses (structured, unstructured) depends on the Discovery Result Type parameter setting (see clause 6.3.4.2.8). 
NOTE 3: This applies to CRUD operations on a <fanOutPoint> child resource of a <group> parent resource. The Content parameter of each response primitive included in aggregatedResponse is set as given in one of the other rows of this table. 
NOTE 4: This also applies to the response ("acknowledgement") to non-blocking requests in asynchronous mode for any CRUD operation 
NOTE 5: This is a plain text message which can optionally be included as debugging information in error responses. The language and content of the message is determined by the Service Provider.


Summary of our discussion from TP33.2, from Peter:


We considered 3 options, for what should happen if the discovery finds nothing 

i) Error response 
ii) Success response, but containing no content 
iii) Success response, but containing an empty list. 

Consensus on the call was for iii), which is of course what TS-0001 says. 

This means that the datatype for the m2m:uriList global element should be xs:list of xs:anyURI,  since this allows lists that contain zero entries (unlike m2m:listOfURIs which requires at least 1 entry). 
What is the serialization? 
For XML it is an empty element, e.g. <m2m:uril/> 

For JSON it could either be an empty array:   { "m2m:uril":[] }  or a null:  { "m2m:uril" : null } .  In my opinion, the empty array is the cleaner option, since that way the receiver will always get an array, regardless of whether the discovery returns anything or not. 

This is also what clause 8.4.2 rule 8 says: "If an element is defined as having an xs:list type in the corresponding XSD then it is serialized in the JSON member as an array." 

There could be some confusion caused by rule 9: "If an element instance has a null value then it is serialized into the JSON member as a null, regardless of the data type that it has in the corresponding XSD. ".   

It might not be entirely clear what a "null value" is, but I wouldn't count an empty list as a null value. 
Could you please raise a CR to change the data type in 7.5.2-2 and clarify the JSON serialization? 

----------------------- Start of change 1 -----------------------
7.5.2 Elements contained in the Content primitive parameter

Clauses 7.2.1.1 and 7.2.1.2 enumerate the forms that the Content primitive parameter takes in various Request and Response cases. Note that the Content primitive parameter is denoted as primitiveContent in both, CDT-requestPrimitive-v3_5_0.xsd and CDT-responsePrimitive-v3_5_0.xsd.

This clause details the Objects (elements) used in some of these cases. in the tables below.

The following elements are defined for use in the Content parameter of a request:

Table 7.5.2‑1: Elements used for request content
	Element Name
	Applicable Operations
	Defined in 

	m2m:<resourceType>

{other namespace identifier}:<resourceType>
	C U
	CDT-<resourceType>-v3_5_0.xsd

	m2m:notification
	N
	CDT-notification-v3_5_0.xsd

	m2m:aggregatedNotification
	N
	CDT-notification-v3_5_0.xsd

	m2m:securityInfo
	N
	CDT-notification-v3_5_0.xsd

	m2m:attributeList
	R
	CDT-requestPrimitive-v3_5_0.xsd

	m2m:responsePrimitive
	N
	CDT-responsePrimitive-v3_5_0.xsd


The following elements are defined for use in the Content parameter of a response sent in reply to a request message with Operation and Result Content (rcn) parameters as given in the column "Applicable Operations" (the settings of the Result Content parameters are defined in clause 6.3.4.2.7; NP means the rcn parameter is not present).
Table 7.5.2‑2: Elements used for response content
	Element Name
	Applicable Operations/rcn
	Element is Defined in 

	m2m:<resourceType>

{other namespace identifier}:<resourceType>

NOTE 6
	C/1,9,NP

R/1,4,5,6,7,8,NP

U/1,9,NP

D/1,4,5,6,8
See NOTE1
	CDT-<resourceType>-v3_5_0.xsd

	m2m:resource
	C/3
	CDT-responsePrimitive-v3_5_0.xsd

	xs:list of xs:anyURI
	R/NP

See NOTE 2
	CDT-responsePrimitive-v3_5_0.xsd

	m2m:resourceRefList
	R/6

See NOTE 2
	CDT-responsePrimitive-v3_5_0.xsd

	m2m:aggregatedResponse
	C R U D

See NOTE 3
	CDT-responsePrimitive-v3_5_0.xsd

	m2m:URI
	C/2

See NOTE 4
	CDT-responsePrimitive-v3_5_0.xsd

	m2m:requestPrimitive
	See NOTE 7
	CDT-requestPrimitive-v3_5_0.xsd

	m2m:debugInfo
	See NOTE 5
	CDT-responsePrimitive-v3_5_0.xsd

	m2m:securityInfo
	N/NP
	CDT-notification-v3_5_0.xsd

	m2m:queryResult
	R/10

See NOTE 8
	CDT-responsePrimitive-v3_3_0.xsd

	NOTE 1:
The case rcn = 7 applies to Retrieve operation only (R/7). It retrieves the original resource in case the To parameter points to an announced resource. The case R/NP applies to Retrieve operation (Non-Discovery) only.

NOTE 2:
This applies to discovery operation only. For discovery, the format of the address (structured, unstructured) depends on the Discovery Result Type parameter setting (see clause 6.3.4.2.8).

NOTE 3:
This applies to CRUD operations on a <fanOutPoint> child resource of a <group> parent resource. The Content parameter of each response primitive included in aggregatedResponse is set as given in one of the other rows of this table.

NOTE 4:
This also applies to the response ("acknowledgement") to non-blocking requests in asynchronous and synchronous modes for any CRUD operation. 
NOTE 5:
This is a plain text message which can optionally be included as debugging information in error responses. The language and content of the message is determined by the Service Provider.

NOTE 6:
"{other namespace identifier}" refers to a namespace other than m2m.

NOTE 7: 
This applies to a polling response that contains a request for polling mechanism (see clause 7.4.22.2.2).

NOTE 8:
This applies to semantic query operation only. The Originator may use the Accept option to indicate which media types are acceptable for the semantic query result, e.g., application/sparql-results+xml, or application/sparql-results+json.


The XML schema definition of the Content primitive parameter (i.e. datatype m2m:primitiveContent) allows to include XML wildcard elements. An XML representation of the Content primitive parameter shall include a root element which is associated with an XSD Global Element. The root element shall be prefixed with a namespace prefix identifier (e.g. m2m:) specified in the associated XSD which defines the respective Global Element. The Content primitive parameter allows to include namespaces other than m2m.
----------------------- End of change 1 -----------------------
----------------------- Start of change 2 -----------------------
8.1.1 Method

The primitive shall be encoded as a JSON object, conforming to the requirements of IETF RFC 7159 [19]. This JSON object shall be restricted to Unicode characters defined in The Unicode Standard and encoded using UTF-8 as described in IETF RFC 3629 [21]. The names in each object in the JSON shall be unique.
The structure of the top-level primitive object shall be determined by the data type definitions in clause 6 and clause 7 of the present document, as follows:

1) All member's names shall use the short name defined in clause 8.2. 

2) If an element is defined in the present document as having a complex type, then it is serialized in the JSON member as an object and its children are recursively serialized as members of that object, using short names as defined in clause 8.2. 
3) Where an element has a Global Element Declaration in the XSD its member name in the JSON serialization shall be prefixed with a namespace identifier followed by a “:” character. In particular, if the member serializes a Resource defined in the present specification its name shall have the prefix “m2m:”.
4) The membership of each nested object shall respect the cardinality constraints from the corresponding XSD complex type definition, 

5) If an element is defined in the present document as having an atomic data type that is numeric (including enumeration data types in clause 6.3.4) then its value is serialized into the JSON member as a number.

6) If an element is defined as having an atomic data type that is non-numeric then its value is serialized into the JSON member as a string.

7) If an element is defined as xs:boolean (or a type derived from xs:boolean) then it is serialized in the JSON member as a boolean.

8) If an element is defined as having an xs:list type in the corresponding XSD then it is serialized in the JSON member as an array. An array element that is mandatory but contains no values shall be represented as an empty array.
9) If an element instance has a null value then it is serialized into the JSON member as a null, regardless of the data type that it has in the corresponding XSD. 

10) If an element is defined as having maxOccurs > 1 in the corresponding XSD then its occurrences are serialized in a single JSON member as an array. 
11) If an element has an XSD data type that is a simple type with XML attributes, then it is serialized in the JSON member as an object. The XML attributes appear as members of that object (using their short names) and the value of the element is serialized as a member of that object with the special short name "val" (lower case). 

12) The members (at each level) may be serialized in any order. The order in which they appear in the corresponding XSD file is immaterial.

13) If an element has an XSD data type that is a complex type with XML attributes, then it is serialized in JSON as an object. The XML attributes appear as members of that object (using their short names) as do the XML elements.


The Content parameter is serialized as an object containing a single member, as defined in the first column of Tables 7.5.2-1 and 7.5.2-2 using the short name from Table 8.2.4-1 or Table 8.2.3-2. 

JSON serialized representations of request and response primitives shall not be encapsulated under member names m2m:rqp and m2m:rsp. Note that this is in contrast to XML serialized representations of primitives which shall include such root elements in order to assert XSD compliance, cf. clause 8.3.2.
----------------------- End of change 2 -----------------------
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