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Introduction
Currently, the scheduleElement syntax allows an asterisk ('*'), ranges (two numbers separated with a hyphen('-')) and lists (a set of numbers separated by commas(',')). Step values are also a nice feature for situation like executing every other hour or every 5 minutes. This CR proposes a new syntax to allow step values for the scheduleElement.
The scheduleElelement attribute consists of 6 field values. Considering the fact that enhanced version of cron format has an additional <Year> field, this CR also proposes an additional 7th field for <Year>.
-----------------------Start of change 1-------------------------------------------

7.3.9 Resource Type <schedule>
7.3.9.1 Introduction

The <schedule> resource shall represent scheduling information in the context of its parent resource. If a <schedule> resource is not present as a child resource then there are no time-constraints on the context of its parent resource. An Originator shall have the same access control privileges to the <schedule> resource as it has to its parent resource.

The detailed <schedule> resource description can be found in clause 9.6.9 of the TS-0001 Functional Architecture [6].

Table 7.3.9.1‑1: Data type definition of <schedule> resource
	Data Type ID
	File Name
	Note

	schedule
	CDT-schedule-V1_0_0.xsd
	


Table 7.3.9.1‑2: Universal/Common Attributes of <schedule> resource
	Attribute Name
	Request Optionality 

	
	Create
	Update

	@resourceName
	NP
	NP

	resourceType
	NP
	NP

	resourceID
	NP
	NP

	parentID
	NP
	NP

	accessControlPolicyIDs
	O
	O

	creationTime
	NP
	NP

	expirationTime
	O
	O

	lastModifiedTime
	NP
	NP

	labels
	O
	O

	announceTo
	O
	O

	announcedAttribute
	O
	O


Table 7.3.9.1‑3: Resource Specific Attributes of <schedule> resource
	Attribute Name
	Request Optionality 
	Data Type
	Default Value and Constraints

	
	Create
	Update
	
	

	scheduleElement
	M
	O
	m2m:scheduleEntries
	No Default and shall not be blank.



The scheduleElement attribute represents the list of scheduled execution times.

The each entry of the scheduleElelement attribute shall consist of a line with 7 field values (See Table 7.3.8.1-4). 

The time to be matched with the schedule pattern shall be interpreted in UTC timezone.

Table 7.3.9.1‑4:  Definition of m2m:scheduleEntry string format

	Field Name
	Range of values
	Note

	Second
	0 to 59
	

	Minute
	0 to 59
	

	Hour
	0 to 23
	

	Day of the month
	1 to 31
	

	Month of the year
	1 to 12
	

	Day of the week
	0 to 6
	0 means Sunday

	Year
	2000 to 9999
	


Each field value can be either an asterisk ('*': matching all valid values), an element, or a list of elements separated by commas(',').

An element shall be either a number, a range (two numbers separated by a hyphen '-') or a range followed by a step value. A step value (a slash '/' followed by an interval number) specifies that values are repeated over and over with the interval between them. For example, note "0-23/2" in the Hour field is equivalent to "0,2,4,6,8,10,12,14,16,18,20,22". A step value can also be used after an asterisk (e.g. "*/2").
The task which shall be executed is depending on the parent resource of the <schedule> resource (see Table 7.3.8.1-5). 

Table 7.3.8.1-5: The task to be executed

	Parent resource
	Task to be executed
	Note

	<remoteCSE>
	Establish connection to the remoteCSE
	Timing of disconnection is up to implementation in present release.

	<subscription>
	Flash spooled notifications
	


EXAMPLE 1:

EXAMPLE: * 0-5 2,6,10 * * * *
In case of parent resource was <remoteCSE>, the CSE will be establish connection on 2:00-2:05, 6:00-6:05, and 10:00-10:05 every day.

End of EXAMPLE 1:

EXAMPLE 2:

EXAMPLE: * * 8-20 * * * *
In case of the parent resource was <subscription>, the notification for the subscribed event will be suspended between from 20:00 to 8:00 on weekend.

End of EXAMPLE 2:
EXAMPLE 3:

EXAMPLE: * * 0-23/2 * * * *
In case of parent resource was <remoteCSE>, the CSE will be establish connection every two hours every day.
End of EXAMPLE 3:

EXAMPLE 4:

EXAMPLE: * * * * * */2 *
In case of parent resource was <remoteCSE>, the CSE will be establish connection on Sunday, Tuesday, Thursday and Saturday (*/2 in the day of the week field is equivalent to 0,2,4,6).
End of EXAMPLE 4:

Table 7.3.9.1‑5: Child resources of <schedule > resource
	Child Resource Type 
	Child Resource Name
	Multiplicity
	Ref. to in Resource Type Definition

	Subscription
	[variable]
	0..n
	Clause 7.3.8


7.3.9.2 <schedule> resource specific procedure on CRUD operations 

This sub-clause describes <schedule> resource specific behaviour for CRUD operations.

7.3.9.2.1 Create

Originator:

No change from the generic procedures in clause 7.1.2.1.

If <schedule> is created then scheduleElement (L) shall be created.

Receiver:

No change from the generic procedures in clause 7.1.2.2.

7.3.9.2.2 Retrieve 

Originator:

No change from the generic procedures in clause 7.1.2.1.

Receiver:

No change from the generic procedures in clause 7.1.2.2.

7.3.9.2.3 Update 

Originator:

No change from the generic procedures in clause 7.1.2.1.

Receiver:

No change from the generic procedures in clause 7.1.2.2.

7.3.9.2.4 Delete 

Originator:

No change from the generic procedures in clause 7.1.2.1.

If <schedule> is deleted then scheduleElement (L) shall be deleted.

Receiver:

No change from the generic procedures in clause 7.1.2.2.

-----------------------End of change 1---------------------------------------------
-----------------------Start of change 2-------------------------------------------
6.3.2 oneM2M simple data types

Table 6.3.2‑1 describes oneM2M-specific simple data type definitions. XML Schema data type definitions for these data types can be found in the XSD file called CDT-commonTypes-v1_0_0.xsd.

The types in table 6.3.2‑1 are either:

· Atomic data types derived from XML Schema data types by restrictions other than enumeration

· List data types constructed from other XML Schema or oneM2M-defined atomic data types.

The oneM2M-defined enumeration data types are defined in clause 6.3.3.

Table 6.3.2‑1: oneM2M Simple Data Types

	XSD type name
	Type Name
	Examples
	Description

	m2m:ID
	Generic ID
	//globalm2m.org
	Used to represent generic IDs generated and used within oneM2M (M2M-SP-ID)

	
	
	//globalm2m.org/C190XX7T
	(CSE-ID)

	
	
	//globalm2m.org/CSE1/123A38ZZY
	(AE-ID)

	m2m:nodeID
	Node ID
	urn:gsma:imei:90420156-025763-0;svn=42
	Used for Node IDs. The constraints on this type are different from those on Generic IDs
(IMEI as node ID)

	m2m:deviceID
	Device ID
	urn:dev:ops:012345-Set%2DTop%2DBox-0123456789
	A Device ID identifies a device using a Universally Unique IDentifier (UUID). A valid hex digit character string of UUID and the format of the URN is one of OPS URN, OS URN, IMEI URN, ESN URN, or MEID URN.

	m2m:externalID
	M2M-EXT-ID
	urn:gsma:imei:90420156-025763-0;vers=0
	The External Identifier allows the Underlying Network to identify the M2M Device (e.g. ASN, MN) associated with the CSE-ID.In 3GPP case, the accessID is mapped to External Identifier as specified in TS 23.003 [17].



	m2m:requestID
	Request ID
	ab3f124a, CSE1/98821
	Used for Request IDs. This type may include the ID of the target CSE as well as a part that varies for each ID

	m2m:nhURI
	Non Hierarchical Identifier
	/CSE090112/ C190XX7T
	Used where a resourceID is required to be non-hierarchical

	m2m:acpType
	List of ACP Resource IDs
	//IN-CSEID.m2m.myoperator.org/93405
	Used to represent a list of AccessControlPolicy identifiers. 

	m2m:labels
	list of xs:token
	printers networkwifi1  home_energy
	A list of tokens used as keys for discovering resources (searching wifi connected printer from vendor 1)

	m2m:triggerRecipientID
	Trigger Recipient Identifier
	3010
	Used when device triggering services are requested from the Underlying Network, to identify an instance of an ASN/MN-CSE on an execution environment, to which the trigger is routed. Defined as port number in the range 0 to 65535.

	m2m:listOfM2MID
	List of M2M identifiers
	
	xs:list of elements of data type m2m:ID

	m2m:listOfMinMax
	List of Time Limits
	10  2560 
	xs:list of two xs:long values defining min and max limits of time intervals in units of milliseconds (value -1 representing infinite time)

	m2m:backOffParameters
	List of Backoff Parameters
	100 100 2000
	Ordered sequence of 3 values of data type xs:nonNegativeInteger representing backoffTime, backoffTimeIncrement, maximumBackoffTime  (in units of milliseconds)

	m2m:ipv4
	IPv4 address string with optional CIDR suffix
	10.125.0.0/16,122.77.12.1
	Used in m2m:accessControlRules specified in the section 6.3.4.26

	m2m:ipv6
	IPv6 address string with optional CIDR suffix
	::/0,  Fadf:ddd0::/32,  abcd:ffff:abb0:aaaa::/64
	Used in m2m:accessControlRules specified in the section 6.3.4.26

	m2m:countryCode
	Country Code
	KR
	2-character country code as defined by ISO-3166

	m2m:poaList
	List of PointOfAccess strings
	http://172.25.0.10:8080,

coap://m2m.sp.com
	list of xs:string.  Each pointOfAccess entry in list is represented as a string containing the underlying transport protocol as well as the IP address and port (or an FQDN).  

	m2m:timestamp
	Time stamp string
	20141003T112032
	DateTime string of ‘Basic Format’ specified in ISO8601 [27]. Time zone shall be interpreted as UTC timezone.

	m2m:typeOfContent
	Type of Content
	application/xml
	The media type shall be an IANA registered Media Types name,  or an experimental Media Type (See [26]) ‘:’

	m2m:contentInfo
	Content Information
	application/xml:2
	A string consisting of a media type optionally followed by a m2m:encoding separated by ‘:’ character. 

See Note-1.

	m2m:eventCat
	Event Category
	2
	Either

1. One of the values from m2m:stdEventCats or

2. A user-defined category in the range 100-999

	m2m:eventCatWithDef
	Event Category with default
	0
	Either
1. A value from m2m:eventCat , or

2. The value 0 which has the special meaning “default”

	m2m:listOfEventCat
	List of (applicable) Event Categories
	1 101

	xs:list of elements of data type m2m:eventCat

	m2m:listOfEventCatWithDef
	List of m2m:eventCatWithDef
	0 1 101
	

	m2m:scheduleEntry
	Schedule Entry
	* 0-5 2,6,10 * * * *
	The string is used to describe a duration of enablement.The string format is described in clause 7.3.9.1

	Note-1: the encoding in m2m:contentInfo may be omitted when the value was ''0(plain)". But since default value of encoding is not allowed in  future relases, it is recommended not to omit the encoding.


-----------------------End of change 2---------------------------------------------
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