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Introduction
There are several requirements, which discuss schedules:
	OSR-019
	The M2M System shall support the capabilities for data repository (i.e. to collect/store) and for data transfer from one or more M2M Devices or M2M Gateways, for delivery to one or more M2M Gateways, M2M Services Infrastructure, or M2M Application Infrastructure, in ways requested by the M2M Application Infrastructure as listed below:

· action initiated either by an M2M Device, M2M Gateway, M2M Services Infrastructure, or M2M Application Infrastructure

· when triggered by schedule or event; 

· for specified data

	OSR-044
	The M2M System shall support communication with M2M Devices which are reachable based on defined time schedules (e.g. periodic) as well as M2M Devices which are reachable in an unpredictable and spontaneous manner.

	OSR-045
	The M2M System shall be able to be aware of the reachability status and to utilize reachability schedules generated by either the M2M Device or the Infrastructure Domain.

	OSR-063
	The M2M System shall be able to manage the scheduling of M2M Service Layer connectivity and messaging between the Infrastracture Domain and M2M Devices/Gateways.

	OPR-004
	When suitable interfaces are provided by the Underlying Network, the M2M System shall have the ability to schedule traffic via the Underlying Network based on instructions received from the Underlying Network.


Generally, schedules are a basic element of policy, which can be, applied to several M2M functions, including but not limited to: reachability, subscription notification, taking measurements and measurement/event reporting. 
This contribution proposes to (1) add a clause to define the resource “schedule” and (2) to add “reachability schedule” as a resource associated to the Registration CSF.

Crontab was originally a standard way of expressing when an event or series of events was to be scheduled. Since then it has been extended in practical use and is no longer a standard but used widely in slightly different forms. The formulation of expressing an event can be leveraged to express when a time period is scheduled, with a time boundary constraint that leads to some periods needing to be expressed as two periods, one on each side of a boundary. Therefore we propose naming each evolved crontan expression as “scheduleElement” in the ARC TS, but not going into encoding details in the ARC TS, since the salient feature of a time period is whether it exists or not at some time. The following is a suggestion of how scheduleElement may be defined in the Protocol TS, and is included here for information only.
A “scheduleElement” is a string comprising 7 fields separated by white space. The allowed values are used together with 6 special characters in each “scheduleElement”
	Field name
	Mandatory
	Allowed values
	Allowed special characters

	Seconds
	Yes
	0-59
	* / , -

	Minutes
	Yes
	0-59
	* / , -

	Hours
	Yes
	0-23
	* / , -

	Day of Month
	Yes
	1-31
	* / , - L #

	Month
	Yes
	1-12 or JAN-DEC
	* / , -

	Day of Week
	Yes
	0-6 or SUN-SAT
	* / , - L #

	Year
	Yes
	1970–2099
	* / , -


Asterisk ( * )

The asterisk indicates that the expression matches for all values of the field. E.g., using an asterisk in the 5th field (month) indicates every month.

Slash ( / )

Slashes describes periodicity within ranges. For example 3-59/15 in the 2nd field (minutes) indicates the third minute of the hour and every 15 minutes thereafter within the hour. The form "*/..." is equivalent to the form "start range-end range/periodicity", over the range of the field. */2 in the 2nd field (minutes) indicates every other minute. 2013/1 in the 7th field (years) indicates to repeat every year after 2013.
Comma ( , )

Commas are used to separate items of a list. For example, using "MON,WED,FRI" in the 6th field (day of week) means Mondays, Wednesdays and Fridays.
Hyphen ( - )

Hyphens define ranges. For example, 2000-2010 indicates every year between 2000 and 2010 AD, inclusive.
L

'L' stands for "last". When used in the day-of-week 6th field, it allows you to specify constructs such as "the last Friday" ("5L") of a given month. In the day-of-month 4th field, it specifies the last day of the month.
Hash ( # )

'#' is allowed for the day-of-week 6th field, and must be followed by a number between one and five. It allows you to specify constructs such as "the second Friday" of a given month.

Examples:
Example 1 – Starting at 2am on 1 Oct, 2013 the device will be reachable between 2:00–2:05, 6:00-6:05, 10:00-10:05 and 14:00-14:05 every day. 
scheduleElement = “* 0-5 2,6,10,14 1/1 10/1 * 2013/1”
 
Example 2 – Starting at 2am on 1 Oct, 2013, the device will be reachable between 2:00–2:05, 6:00-6:05, 10:00-10:10 and 14:00-14:10 every day.
scheduleElement = “* 0-5 2,6 * 10/1 * 2013/1”
scheduleElement = “* 0-10 10,14 * 10/1 * 2013/1”
 
Example 3 - Starting at 2am on 1 Oct, 2013, the device will be reachable between 2:00–2:05, 6:00-6:05, on Mondays, Wednesdays and Fridays, 10:00-10:05 and 14:00-14:05 on Tuesdays and Saturdays, and 4:00-4:15 and 16:00-16:15 on Sundays.
scheduleElement = “* 0-5 2,6 * 10/1 1,3,5 2013/1”
scheduleElement = “* 0-5 10,14 * 10/1 2,6 2013/1”
scheduleElement = “* 0-15 4,16 * 10/1 7 2013/1”
 
Example 4 - Starting at 1am on 1 Oct, 2013, the device will be reachable for 5 minutes after every 4 hours of the day
scheduleElement = “* 0-5 1/4 * 10/1 * 2013/1”















































---------------------------------------------------------------START OF CHANGE1--------------------------------------------------

9.6.x
Resource Type schedule
The <schedule> resource contains scheduling information for delivery of messages.
Editor’s Note: It is expected that the reachability period will be extended by the duration of a transaction which is currently occurring, but the details need further study.
The list of resources, which use <schedule> resource, is as follows.

· TBD
Editor’s Note: This list will be revised as resources are further progressed 

The <schedule> resource shall represent scheduling information in the context of its parent resource. An Originator shall have the same access rights to the <schedule> resource as it has to its parent resource. 
[image: image1.emf]
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Figure 9.6.x-1: Structure of <schedule> resource 
(only resource specific attributes are shown)



	
	
	
	

	
	
	
	


The <schedule> resource shall contain the attributes described in Table 9.6.x-1
Table 9.6.x-1: Attributes of <reachabilitySchedule> resource

	Attribute Name
	Multiplicity
	RW/
RO/
WO
	Description

	expirationTime
	1
	RW
	See section 9.6.1 where this common attribute is described.

	creationTime
	1
	RO
	See section 9.6.1 where this common attribute is described.

	lastModifiedTime
	1
	RO
	See section 9.6.1 where this common attribute is described.

	scheduleElement
	1..n
	RW
	Expresses time periods defined by seconds, minutes, day of month, month, day of month, and year. Supporting repeating periods, and wildcards. 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Editor’s Note: The multiplicity of attribute must be aligned to the new understanding.
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---------------------------------------------------------------END OF CHANGE1-----------------------------------------------------

---------------------------------------------------------------START OF CHANGE2--------------------------------------------------

6.2.9
Registration

6.2.9.1
General Concepts

Registration (REG) CSF is responsible for handling an Application or another CSE to register with a CSE in order to allow the registered entities to use the services offered by the registered-with CSE. The REG CSF handles registration of a Device also, so as to allow registration of Device's properties/attributes with the CSE.
6.2.9.2
Detailed Descriptions

The CSE on a Device or on a Middle Node shall perform registration with the CSE in the Infrastructure Node in order to be able to use M2M services offered by the CSE in the Infrastructure Node. An Application on a Device or on a Middle Node shall perform registration locally with the corresponding CSE in order to use M2M services offered by that CSE. The same holds for the registration of an Application on the Infrastructure Node. An Application on an Infrastructure Node shall perform registration locally with the associated CSE on Infrastructure Node. A registered Application shall be able to have interactions with its local CSE without the need to have the local CSE registered with other CSEs. Such registrations are applicable to a single M2M Service Provider Domain.

A CSE on a Device or on a Middle Node shall perform registration with the CSE on an Infrastructure Node and vice versa. As a result of successful CSE registration, the CSEs on Device/Middle Node and Infrastructure Node establish a peering relationship and shall be able to exchange context information.

A (physical) Device shall be able to register with its local CSE for registering its properties/attributes. Such registration enables correlation of Devices Identities such as M2M-Node-ID with the CSE-ID. 

Editor’s Note: The need for Device Registration and the relationship with CSE Registration are FFS.

Editor’s Note: The use of External ID in Registration is FFS.

Registration information shall be able to include:
· Reachability schedules, which are elements of a node’s policy, and specify when messaging may occur between nodes. Reachability schedules may be used in conjunction with other policy elements. When reachability schedules are not present in a node then that node is expected to be always reachable.
---------------------------------------------------------------END OF CHANGE2------------------------------------------------------
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