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Introduction
In PRO-2016-0184R01, it was suggested to include binary serialization for WebSocket protocol binding as an Annex of TS-0020. WG3 agreed that the binary serizalization would be benefical, but felt that it would be more appropriate to specify this in TS-0004 rather than TS-0020.

This CR proposes a new clause to define CBOR serizalization in TS-0004.
----------------------- Start of change 1 (new text) -----------------------------------------

8.5 CBOR serialization
8.5.1 Method
Concise Binary Object Representation (CBOR) is a binary serialization format of structured data specified in RFC7049 [37]. CBOR provides unambiguous encoding of structured data into a binary representation and reverse decoding.

For the present release of this specification, CBOR is applicable only when using WebSocket binding as defined in TS-0020 [38]. Clause 6.2.2.9 of TS-0020 specifies how the use of CBOR can be negotiated between WebSocket client and servers.
This clause defines the relationship between JSON objects as defined in clause 8.4 and CBOR representations.
JSON objects are data structures represented as a pair of curly brackets surrounding zero or more name/value pairs (referred to as members). A name is a string. A single colon comes after each name, separating the name from the value. A single comma separates a value from a following name, see RFC7159 [19]. Clause 8.4 defines how oneM2M primitives which are constrained by an underlying XML schema definition (XSD) shall be encoded as JSON objects. Note that the XSD imposes constraints onto the JSON representations which do not generally apply. One such constraint is that JSON serializations of oneM2M primitives have unique member names.
In computer programming, the abstract data type equivalent to a JSON object is referred to as Associative Array. An Associative Array (in some programming languages also called map, symbol table, hash, or dictionary) is an abstract data type composed of a collection of key/value pairs, such that each possible key appears just once in the collection.
JSON objects and Associative Arrays can be nested, i.e. any value of a JSON member or Associative Array can be itself a JSON object or Associative Array, respectively. 
Furthermore, any value of a JSON member or Associative Array may represent a single individual value of a given data type (i.e. UTF-8 encoded string or number), or an array (also called list, sequence, or tuple) of values. Note that due to constraints imposed by the XSD of oneM2M primitives, all elements of an array have the same data type which is associated with the name (key) of the array.
Section 2 of RFC7049 [37] specifies the applicable CBOR encoding rules.
In particular, the following rules shall apply when using CBOR serialization for WebSocket binding:

· Text strings (i.e. any names/keys and text string values) shall be encoded as UTF-8 strings, CBOR major type 3.

· Integer numbers shall be encoded as CBOR major types 0 or 1.
· Floating point numbers shall be encoded as CBOR major type 7 with Additional Information 26 for single precision (32-bit) and Additional Information 27 for double precision (64-bit) formats.
Note that CBOR ignores whitespace characters (including space, LF/CR) if used for formatting of JSON objects in textual representations.

Editor’s Note: It needs to be reviewed if there are any CBOR aspects which need to be further clarified in this specification to enable platform-independent encoding and decoding.
If decoding of CBOR serializations results in values not compliant with the underlying XSD, this shall be interpreted as an error by the receiver of the primitive. 

8.5.2 Examples
This clause presents some examples of CBOR serialized primitives. Note that due to given encoding options, a CBOR encoder may produce somewhat different binary serializations. However, in any case the CBOR decoding shall produce an equivalent representation in JSON format as shown in the examples below.

Example 1:

JSON representation (a request primitive of message length: 173 bytes):

{"m2m:rqp":{"op":1,"to":"//example.net/mncse1234","rqi":"A1000", "rcn":7,"pc":{"m2m:ae":{"rn":"SmartHomeApplication", "api":"Na56", "apn":"app1234"}},"ty":2}}
CBOR representation as sequence of hexadecimal characters (length: 117 bytes):

a1476d326d3a727170a6427063a1466d326d3a6165a342726e54536d617274486f6d654170706c69636174696f6e43617069444e6135364361706e47617070313233344274790242746f572f2f6578616d706c652e6e65742f6d6e637365313233344372636e07426f700143727169454131303030

Example 2:

JSON representation (a response primitive of message length: 234 bytes):

{"m2m:rsp":{"rsc":2001,"rqi":"A1000","pc":{"m2m:ae":{"rn":"SmartHomeApplication","ty":2,"ri":"ae1","api":"Na56","apn":"app1234","pi":"cb1","ct":"20160506T153208", "lt":"20160506T153208","acpi":["acp1","acp2"],"et":"20180506T153208", "aei":"S_SAH25"}}}}
CBOR representation as sequence of hexadecimal characters (length: 187 bytes):

a1476d326d3a727370a3427063a1466d326d3a6165ab43617069444e6135364361706e47617070313233344265744f3230313830353036543135333230384263744f3230313630353036543135333230384274790242726943616531426c744f3230313630353036543135333230384361656947535f534148323542726e54536d617274486f6d654170706c69636174696f6e427069436362314461637069824461637031446163703243727169454131303030437273631907d1


Example 3:

JSON representation (request primitive of message length: 187 bytes):

{"m2m:rsp":{"rsc":2001,"rqi":"A1000","pc":{"m2m:ae":{"rn":"SmartHomeApplication","ty":2,"ri":"ae1","api":"Na56","apn":"app1234","pi":"cb1","ct":"20160506T153208", "lt":"20160506T153208","acpi":["acp1","acp2"],"et":"20180506T153208", "aei":"S_SAH25"}}}}
CBOR representation as sequence of hexadecimal characters (length: 133 bytes):

a1476d326d3a727170a6427063a1476d326d3a636e74a3436d6e691901f442726e52536d617274486f6d65436f6e7461696e6572436d62731a000186a04274790342746f582c2f2f6578616d706c652e6e65742f6d6e637365313233342f536d617274486f6d654170706c69636174696f6e4372636e07426f700143727169454131303031


Example 4:

JSON representation (response primitive of message length: 306 bytes):

{"m2m:rsp":{"rsc":2001,"rqi":"A1001","pc":{"m2m:cnt":{"rn":"SmartHomeContainer", "ty":3,"ri":"cnt1","pi":"ae1","ct":"20160506T154048", "lt":"20160506T154048","acpi":["acp1"],"et":"20180506T154048","cr":" S_SAH25","st":0,"mni":500,"mbs":100000,"cni":0,"cbs":0,"mia":3600}}}}
CBOR representation as sequence of hexadecimal characters (length: 197 bytes):

a1476d326d3a727370a3427063a1476d326d3a636e74af436362730042726944636e7431436d6e691901f442637247535f53414832354265744f3230313830353036543135343034384263744f323031363035303654313534303438436d62731a000186a042747903436d6961190e1042737400426c744f32303136303530365431353430343842726e52536d617274486f6d65436f6e7461696e657242706943616531446163706981446163703143636e690043727169454131303031437273631907d1

----------------------- End of change 1---------------------------------------------

----------------------- Start of change 2 --------------------------------------------

2.2. Normative references

The following referenced documents are necessary for the application of the present document.

[1]
W3C, Extensible Markup Language (XML) 1.0 (Fifth Edition), W3C Recommendation 26 November 2008.

[2]
IETF RFC 3986: "Uniform Resource Identifier (URI): Generic Syntax".

[3]
W3C XMLSchemaP2: "W3C Recommendation (2004), XML Schema Part 2:Datatypes Second Edition.".

[4]
(void) 
[5]
(void) 

[6]
oneM2M TS-0001 "Functional Architecture"

[7]
oneM2M TS-0003 "Security Solutions"
[8]
IEEE 754-2008: "IEEE Standard for Floating-Point Arithmetic". 29 August 2008. 
NOTE: http://ieeexplore.ieee.org/servlet/opac?punumber=4610933

[9]
IETF RFC 4648: "The Base16, Base32, and Base64 Data Encodings".

[10]
IETF RFC 2045: "Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message Bodies". 

[11]
IETF RFC 3987:" Internationalized Resource Identifiers (IRIs)" . 

[12]
IETF BCP 47: "Best Current Practices 47". Concatenation of IETF RFC 4646:" Tags for Identifying Languages" (2006) and IETF RFC 4647: "Matching of Language Tags" ( 2006).

[13]
IETF RFC 3588: "Diameter Base Protocol". 

[14]
IETF RFC 6733: "Diameter Base Protocol". 

[15]
3GPP TS 23.682: " Digital cellular telecommunications system (Phase 2+); Universal Mobile Telecommunications System (UMTS); LTE; Architecture enhancements to facilitate communications with packet data networks and applications (3GPP TS 23.682 Release 11)".

[16]
3GPP TS 29.368: " Universal Mobile Telecommunications System (UMTS); LTE; Tsp interface protocol between the MTC Interworking Function (MTC-IWF) and Service Capability Server (SCS) (3GPP TS 29.368 Release 11)".

[17]
3GPP TS 23.003: " Digital cellular telecommunications system (Phase 2+); Universal Mobile Telecommunications System (UMTS); Numbering, addressing and identification (3GPP 23.003)".

[18]
(void)
[19]
IETF RFC 7159: "The JavaScript Object Notation (JSON) Data Interchange Format".

[20]
IETF RFC 4234: "Augmented BNF for Syntax Specifications: ABNF"
[21]
IETF RFC 3629: " UTF-8, a transformation format of ISO 10646".

[22]
oneM2M TS-0008 CoAP Protocol Binding

[23]
oneM2M TS-0009 HTTP Protocol Binding

[24]
oneM2M TS-0010 MQTT Protocol Binding

[25]
oneM2M TS-0011 Common Terminology 
[26]
IETF RFC 6837: " Media Type Specifications and Registration Procedures".

[27]
ISO 8601:2004; "Data elements and interchange formats -- Information interchange -- Representation of dates and times".

[28]
OMA-TS-REST-NetAPI_TerminalLocation: "Open Mobile Alliance; RESTful Network API for Terminal Location", Version 1.0.
[29]
IETF RFC 4632: " Classless Inter-domain Routing (CIDR): The Internet Address Assignment and Aggregation Plan".

[30]
IETF RFC 5952: "A Recommendation for IPv6 Address Text Representation".
[31]
3GPP TS 32.299: "Digital cellular telecommunications system (Phase 2+); Universal Mobile Telecommunications System (UMTS); LTE;  Telecommunication management;Charging management; Diameter charging applications (3GPP TS 32.299) Release 11".

[32]
IETF RFC 4006: " Diameter Credit-Control Application". 
[33]
W3C SPARQL 1.1 Query Language.
[34]
W3C RDF 1.1 XML Syntax.[35]
IETF RFC 4122: "A Universally Unique IDentifier (UUID) URN Namespace".
[35]
oneM2M TS-0012 oneM2M Base Ontology

[36]
oneM2M TS-0021 AllJoyn Interworking
[37]
IETF RFC 7049: "Concise Binary Object Representation (CBOR)", October 2013. 
[38]
oneM2M TS-0020 WebSocket Protocol Binding
----------------------- End of change 2 ---------------------------------------------
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