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1
Scope

The present document specifies the communication protocol(s)  for oneM2M compliant Systems,  M2M Applications, and/or other M2MSystems.

This document also specifies the  common data formats, interfaces and message sequences to support reference points(s) defined by oneM2M.

The Scope shall not contain requirements.

2
References

The following text block applies. 

References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references,only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.

2.1
Normative references

Clause 2.1 only shall contain normative (essential) references which are cited in the document itself. These references have to be publicly available and in English.
The following referenced documents are necessary for the application of the present document.
· Use the EX style, enclose the number in square brackets and separate it from the title with a tab (you may use sequence fields for automatically numbering references, see clause A.4: "Sequence numbering") (see example).

[1]
IETF RFC 5139: "Revised Civic Location Format for Presence Information Data Format Location Object (PIDF-LO)".

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

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

[4]
ISO 19136 (2007): "Geographic information -- Geography Markup Language (GML).".

[5]
W3C XMLPath: "W3C Recommendation (2010), XML Path Language (XPath) 2.0 (Second Edition).".

[6]
oneM2M Architecture TS Table 9.2

[7]
oneM2M TS-0003: Architecture TS (on going work)

Editor:s Note: Further documents to add TBD

2.2
Informative references
Clause 2.2 shall only contain informative references which are cited in the document itself.

The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
· Use the EX style, add the letter "i" (for informative) before the number (which shall be in square brackets) and separate this from the title with a tab (you may use sequence fields for automatically numbering references).
 [i.1]
oneM2M Drafting Rules  (http://member.onem2m.org/Static_pages/Others/Rules_Pages/oneM2M-Drafting-Rules-V1_0.doc)
3
Definitions, symbols, abbreviations and acronyms
Delete from the above heading the word(s) which is/are not applicable.
3.1
Definitions

Clause numbering depends on applicability.

· A definition shall not take the form of, or contain, a requirement. 

· The form of a definition shall be such that it can replace the term in context. Additional information shall be given only in the form of examples or notes (see below). 

· The terms and definitions shall be presented in alphabetical order. 
For the purposes of the present document, the [following] terms and definitions [given in ... and the following] apply:

Definition format

<defined term>: <definition>

If a definition is taken from an external source, use the format below where [N] identifies the external document which must be listed in Section 2 References.
<defined term>[N]: <definition>

example 1: text used to clarify abstract rules by applying them literally

NOTE:
This may contain additional information.

3.2
Symbols

Clause numbering depends on applicability.

For the purposes of the present document, the [following] symbols [given in ... and the following] apply:

Symbol format

<symbol>
<Explanation>

<2nd symbol>
<2nd Explanation>

<3rd symbol>
<3rd Explanation>

3.3
Abbreviations

Abbreviations should be ordered alphabetically.

Clause numbering depends on applicability.

For the purposes of the present document, the [following] abbreviations [given in ... and the following] apply:

Abbreviation format

<ABREVIATION1>
<Explanation>

<ABREVIATION2>
<Explanation>

<ABREVIATION3>
<Explanation>

3.4
Acronyms

Acronyms should be ordered alphabetically.

Clause numbering depends on applicability.

For the purposes of the present document, the [following] abbreviations [given in ... and the following] apply:

Acronym format

<ACRONYM1>
<Explanation>

<ACRONYM2>
<Explanation>

<ACRONYM3>
<Explanation>

4
Conventions 

The key words “Shall”, ”Shall not”, “May”, ”Need not”, “Should”, ”Should not” in this document are to be interpreted as described in the oneM2M Drafting Rules [i.1]
5. Protocol Design Principals and Requirements
The following sub-clauses contain the design principles and requirements for the oneM2M protocol.

Editor’s Note: 
The following sub-clauses are intended to provide design principle and specify aspects of protocol requirements, including but not limited to scalability, performance, common message format, reliability, security, extensibility, robustness, resilience, efficiency, message minimisation, etc. Requirements derived from the Requirements TS and inferred from the evolving Architecture TS should be captured here and expressed in terms of Protocol Requirements. Beyond these, additional Protocol requirements are expected. More contributions are requested

5.1. Protocol Design Guidelines
The oneM2M architecture exposes functionalities from Mca and Mcc reference points. Resources are used to realize the functionalities. The guidelines that should be followed when designing the interfaces are:

1) The primitives should be defined as well as the way primitives are transferred to perform the functionalities.

2) The functionalities should be performed by sending primitives to resources.

3) The primitives sending on the interface should include one or more attributes which uniformly identifies the resource.

4) The primitive should be self-descriptive and contain all the information needed for the receiver of the primitive to handle the primitive.

5) The primitive should be idempotent operations which means no matter how many times the primitive is sent, the result doesn’t change.

6) The primitive should be sent between M2M Application and CSE or two CSEs, CSE may act as a proxy to forward the primitives.

7) The resources should be manipulated through representation.

Editor’s Note: The definition for representation is required.

8) The primitives should be mapped to the transportation layer protocols.
5.2. Design Principles
5.2.1. Scalability

5.2.2. Extensibility

5.2.3. Robustness 

5.2.4. Efficiency

5.2.5. Security
6. oneM2M Protocols / API Overvie

6.1. Introduction

This technical specification describes message formats and procedures to communicate with oneM2M compliant M2M Platform System.

This specification describes:

· Data representation for communication protocol messages 

· Normal and exceptional procedure

· Status codes

· Guidelines for drafting APIs
6.2. oneM2M Communication Protocol

6.2.1. Data Types and Definitions

For wide acceptance by industrial markets, this specification describes structured and non-structured data for oneM2M Protocol using XML Schema Language (aka XSD)[3]. 

Note that the actual data format is depends on chosen Protocol Bindings. Each protocol binding specification will specify the mapping rule between XSD version of data definitions and its native data format.
6.2.1.1. Data Types use in oneM2M

This specification define standard set of information as data types used are shown in Table 1
Editor’s Note: We should consider how best to add references to the namespaces
Table 1
Data types used

	Data Type
	Type Name
	Where defined
	Notes

	ca:civicAddr
	Civic Address
	[1]
	

	gml:Point
	Point
	[4]
	A point consists of a <Point> element with a child <coords> element. Within <coords> the latitude and longitude values are separated by a space.

	nonEmptyString
	Non-empty string
	oneM2M
	A string having at least one character.

Defined as xs:string [3] with restriction of minLength = 1

	URI
	URI
	[2]
	URI= scheme ":" hier-part [ "?" query ] [ "#" fragment ]

Examples of official IANA-registered (URI) schemes include FTP, TFTP, SOAP, BEEP and XMPP

	xpath
	Xpath
	[5]
	Path to and including the target element or attribute.

	xs:float
	Float
	[3]
	Float is patterned after the IEEE single-precision 32-bit floating point type.

	xs:date
	Date
	[3]
	Defines a date value. The lexical form is CCYY-MM-DD where "CC" represents the century, "YY" the year, "MM" the month and "DD" the day.

	xs:dateTime
	Date and time
	[3]
	The format of dateTime is YYYY-MM-DDThh:mm:ss.s+zzzzzz

	xs:hexbinary
	Hexadecimal
	[3]
	Represents binary data as hexadecimal digits.

	xs:integer
	Integer
	[3]
	The integer data type is used to specify a numeric value without a fractional component.

	xs:integer enumeration
	Integer with enumeration restriction
	[3]
	Restricted integer values.

	xs:nonNegativeInteger
	Non-negative integer
	[3]
	An integer containing only non-negative values (0,1,2,..)

	xs:positiveInteger
	Positive integer
	[3]
	An integer containing only positive values (1,2,..)

	xs:string
	String
	[3]
	The string data type can contain characters, line feeds, carriage returns, and tab characters.

	xs:string enumeration
	String with enumeration restriction
	[3]
	Restricted string values.

	xs:time
	Time
	[3]
	The format of time is "hh:mm:ss" where: hh indicates the hour, mm indicates the minute, ss indicates the second.

	xs:unsignedShort
	Unsigned short
	[3]
	Integer with maximum value of 65,535.


Editor’s Note: The data types listed in the table are examples and FFS.
6.2.1.2. Resource Attributes specificied in oneM2M

All resource attributes used are listed within the following sub-clauses.
6.2.1.2.1. Resource-common attributes

Resource attributes, which are widely used in resources, are specified in Table 2.

Table 2
Resource-common attributes

	Attribute

Name
	Data Type
	Default
	Value restrictions
	Notes

	accessRightID
	 
	All permisisons
	 
	 

	creator
	
	
	
	 

	creationTime
	xs:dateTime
	
	 
	 

	expirationTime
	xs:dateTime
	
	 
	 

	filterCriteria
	
	
	
	 

	lastModifiedTime
	xs:dateTime
	
	
	

	resourceType
	 
	
	 
	

	searchStrings
	
	
	
	


Note: The common attributes above are described in [6]

Editor’s Note: The attributes listed in the table are examples and FFS.

6.2.1.2.2. fooDataType

Resource attributes, which are widely used in resources, are specified in Table 2.

Table 2
Resource-common attributes

	Attribute

Name
	Data Type
	Default
	Value restrictions
	Notes

	accessRightID
	 
	All permisisons
	 
	 

	creator
	
	
	
	 

	creationTime
	xs:dateTime
	
	 
	 

	expirationTime
	xs:dateTime
	
	 
	 

	filterCriteria
	
	
	
	 

	lastModifiedTime
	xs:dateTime
	
	
	

	resourceType
	 
	
	 
	

	searchStrings
	
	
	
	


Note: The common attributes above are described in [6]

Editor’s Note: The attributes listed in the table are examples and FFS.
6.2.1.2.3. Resource-specific attributes
Resource attributes, which are specific to certain resources, are specified in Table 1.

Table 3 Resource-specific attributes

	Attribute Name
	Data Type
	Default
	Value restrictions
	Notes

	 dayOfWeek
	xs:nonNegativeInteger
	0
	0 = "everyday", 1 = "Monday", 2 = "Tuesday", 3 = "Wednesday", 4 = Thursday", 5 = "Friday", 6 = "Saturday", 7 = "Sunday", 8 = “weekday”, 9 = “weekend” 
	


Editor’s Note: The attributes listed in the table are examples and FFS.

6.2.1.3. Common Data Types used in oneM2M

Common Data Types used in oneM2M
This specification defines common set of structured data as ‘Common Data Types’.

Common Data Types are defined in XSD, and they are supplied as separate documents. The source of XSD file can be Resource definition in Architecture TS [7] ,. The name of XSD files are determined following naming rule:

CDT-<data_type_id>-<release_version>.xsd

<data_type_id>: 

uniquely assigned ID string for the Common Data Type

<release_version>: 
version number referring this document

Editor’s Note: Actual naming rule should be FFS
Table 1 List of Common Data Types
	Data Type ID
	File Name
	Where defined
	Notes

	fooDataType
	CDT-fooDataType-v1_0_0.xsd
	6.2.1.1.x
	


Editor’s Note: Actual data entries should be filled in
6.2.1.3.1. fooDataType

Description
<Short descritpion about the Data Type>

Reference
<Reference to the Architecture TS>

Usage Example

<Example data for illustration purpose>

Editor’s Note: This is example of description for each Common Data Type, and remove this  sub clause when actual entries are added.
6.3. oneM2M Device Management  API

<Text>

The following text is to be used when appropriate:

6.4. oneM2M Connectivity Management API
<Text>

The following text is to be used when appropriate:
6.5. oneM2M Data Management API
<Text>

The following text is to be used when appropriate:
7. oneM2M Communication Protocol

8. oneM2M Device Management Protocol

5
User defined clause(s) from here onwards

5.1
User defined subdivisions of clause(s) from here onwards 

Design Principles
The oneM2M architecture exposes functionalities from X and Y reference points. Resources are used to realize the functionalities. The guidelines that should be followed when designing the interfaces are:
1) The primitives should be defined as well as the way primitives are transferred to perform the functionalities.

2) The functionalities should be performed by sending primitives to resources.

3) The primitives sending on the interface should include one or more attributes which uniformly identifies the resource.

4) The primitive should be self-descriptive and contain all the information needed for the receiver of the primitive to handle the primitive.

5) The primitive should be idempotent operations which means no matter how many times the primitive is sent, the result doesn’t change.

6) The primitive should be sent between M2M Application and CSE or two CSEs, CSE may act as a proxy to forward the primitives.

7) The resources should be manipulated through representation.
Editor’s Note: The definition for representation is required.

8) The primitives should be mapped to the transportation layer protocols.
User defined
5.1
User
Proforma copyright release text block

This text box shall immediately follow after the heading of an element (i.e. clause or annex) containing a proforma or template which is intended to be copied by the user. Such an element shall always start on a new page.

Notwithstanding the provisions of the copyright clause related to the text of the present document, oneM2M grants that users of the present document may freely reproduce the <proformatype> proforma in this {clause|annex} so that it can be used for its intended purposes and may further publish the completed <proformatype>.

<PAGE BREAK>

Annexes

Each annex shall start on a new page (insert a page break between annexes A and B, annexes B and C, etc.).

Use the Heading 9 style for the title and the Normal style for the text.
Annex <A> (Informative/Normative):Remove Informative or Normative as appropriatTitle of annex (style H9)
<Text>

<PAGE BREAK>

Annex <B>(Informative/Normative): Remove Informative or Normative as appropriateTitle of annex (style H9)
<Text>

B.1
First clause of the annex (style H1)
<Text>

B.1.1
First subdivided clause of the annex (style H2)
<Text>

<PAGE BREAK>
The following text is to be used when appropriate:

Annex <y>:
Bibliography

The annex entitled "Bibliography" is optional.

It shall contain a list of standards, books, articles, or other sources on a particular subject which are not mentioned in the document itself 
It shall not include references mentioned in the document.

Use the Heading 9 style for the title and B1+ or Normal for the text.

· <Publication>: "<Title>".

OR

<Publication>: "<Title>".

<PAGE BREAK>

History

This clause shall be the last one in the document and list the main phases (all additional information will be removed at the publication stage).
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