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Introduction
There is a requirement about timing in TS-0002-V1.0.1 as follows.
	Requirement ID 
	Description
	Release

	OSR-044
	The oneM2M 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.
	Implemented in Rel-1

	OSR-058
	The oneM2M System shall be able to provide time stamps as needed by common service functions.
	Implemented in Rel-1

	OSR-060
	The oneM2M System should support time synchronization with an external clock source.
	Not implemented in Rel-1

	OSR-061
	M2M Devices and M2M Gateways may support time synchronization within the oneM2M System. 
	Not implemented in Rel-1

	OSR-063
	The oneM2M System shall be able to manage the scheduling of M2M Service Layer connectivity and messaging between the Infrastracture Domain and M2M Devices/Gateways.
	Implemented in Rel-1


scheduleElemet attribute is described at 9.6.9 in TS-0001 as “Expresses time periods defined by second, minute, hour day of month, month, and year. Supports repeating periods, and wildcards expressed as a list”.

The scheduleElemet attribute is not clear for scheduling. 
A description of schedule specified at 9.6.3 Resource Type CSEBase as follows.
Table 9.6.3-1: Child resources of <CSEBase> resource

	Child Resources of <CSEBase>
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<remoteCSE>
	0..n
	See clause 9.6.4

	[variable]
	<node>
	0..n
	See clause 9.6.18

	[variable]
	<AE>
	0..n
	See clause 9.6.5

	[variable]
	<container>
	0..n
	See clause 9.6.6

	[variable]
	<group>
	0..n
	See clause 9.6.13

	[variable]
	<accessControlPolicy>
	0..n
	See clause 9.6.2

	[variable]
	<subscription>
	0..n
	See clause 9.6.8

	[variable]
	<mgmtCmd>
	0..n
	See clause 9.6.16

	[variable]
	<locationPolicy>
	0..n
	See clause 9.6.10

	[variable]
	<statsConfig>
	0..n
	See clause 9.6.23

	[variable]
	<statsCollect>
	0..n
	See clause 9.6.25

	[variable]
	<request>
	0..n
	See clause 9.6.12

	[variable]
	<delivery>
	0..n
	See clause 9.6.11

	[variable]
	<schedule>
	0..1
	This resource defines the reachability schedule information of the entity. The absence of this resource implies the entity is always reachable. See clause 9.6.9

	[variable]
	<m2mServiceSubscriptionProfile>
	0..n
	See clause 9.6.19

	[variable]
	<serviceSubscribedAppRule>
	0..n
	See clause 9.6.29


A description of schedule specified at 9.6.4 Resource Type remoteCSEBase as follows.
Table 9.6.4-1: Child resources of <remoteCSE> resource
	Child Resources of <remoteCSE>
	Child Resource Type
	Multiplicity
	Description
	<remoteCSEAnnc> Child Resource Types

	[variable]
	<AE>
	0..n
	See clause 9.6.5
	AE 

<AEAnnc>

	[variable]
	<container>
	0..n
	See clause 9.6.6
	<container> <containerAnnc>

	[variable]
	<group>
	0..n
	See clause 9.6.13
	<group>

<groupAnnc>

	[variable]
	<accessControlPolicy>
	0..n
	See clause 9.6.2
	<accessControlPolicy>

<accessControlPolicyAnnc>

	[variable]
	<subscription>
	0..n
	See clause 9.6.8
	<subscription>

	[variable]
	<pollingChannel>
	0..n
	See clause 9.6.21. If requestReachability is FALSE, the CSE that created this <remoteCSE> resource should create a <pollingChannel> resource and perform long polling.
	None

	[variable]
	<schedule>
	0..1
	This resource defines the reachability schedule information of the node. See clause 9.6.9 for <schedule>.
	<scheduleAnnc>

	[variable]
	<nodeAnnc>
	0..n
	This resource represents the announced <node> resource for this <remoteCSE> resource.
	<nodeAnnc>

	n/a
	n/a
	0..n
	See clause 9.6.10
	<locationPolicyAnnc>


A description of schedule specified at  9.6.8 Resource Type subscription
Table 9.6.8-1: Child resources of <subscription> resource
	Child Resources of <subscription>
	Child Resource Type
	Multiplicity
	Description

	notificationSchedule
	<schedule>
	0..1
	In the context of the <subscription> resource, the notificationSchedule specifies when notifications may be sent by the Hosting CSE to the notificationURI(s). See clause 9.6.9.


Table 9.6.8-2: Attributes of <subscription> resource

	pendingNotification
	0..1
	RW
	This attribute (notification policy), if set, indicates how missed notifications due to a period of connectivity (according to the reachability and notification schedules). The possible values for pendingNotification are:
· "sendLatest" 
· "sendAllPending" 
This policy depends upon caching of retained notifications on the hosted CSE. When this attribute is set to "sendLatest", only the last notification shall be sent and it shall have the Event Category set to "latest". If this attribute is not present, the Hosting CSE sends no missed notifications. This policy applies to all notifications regardless of the selected delivery policy (batchNotify, latestNotify, etc.) Note that unreachability due to reasons other than scheduling is not covered by this policy.


9.6.9
Resource Type schedule
The <schedule> resource contains scheduling information. The usage of the <schedule> resource is slightly different depending on the associated resource type, such as follows:

· A child <schedule> resource of the <CSEBase> and <remoteCSE> resources shall indicate the time periods when the CSE can send and receive the request.
· A child <schedule> resource of the <AE> resource shall indicate the time periods when the application of a node can be accessed.
· A child <schedule> resource of the <subscription> resource shall indicate the time periods when the notifications can be sent to be Receiver.

· A <schedule> resource linked as mgmtLink attribute of the <cmdhNwAccessRule> resource shall indicate the time periods when use of specific underlying networks is allowed.

The reachability schedule information can interpret as an ADN or ASN can reach scheduled time due to sleep mode. For example, ASN send periodically content instance to an IN. In this case,  ASN is active only scheduled time slot and other period is sleep mode. That’s why this contribution introduces scheduleDuration attribute. 
Schedule is to use typically some action such as NOTIFY operation (notificationSchedule ) and also possible CREATE, RETRIEVE, UPDATE, DELETE operation.  This contribution introduces  scheduleType attribute to classify a purpose such as  reachability and operation.  In that sense, if a purpose of schedule is operation, it needs to have an information for operation.  operation attribute is for operation type.
-----------------------Start of change 1-------------------------------------------
9.6.9
Resource Type schedule
The <schedule> resource contains scheduling information. The usage of the <schedule> resource is slightly different depending on the associated resource type, such as follows:

· A child <schedule> resource of the <CSEBase> and <remoteCSE> resources shall indicate the time periods when the CSE can send and receive the request.
· A child <schedule> resource of the <AE> resource shall indicate the time periods when the application of a node can be accessed.
· A child <schedule> resource of the <subscription> resource shall indicate the time periods when the notifications can be sent to be Receiver.

· A <schedule> resource linked as mgmtLink attribute of the <cmdhNwAccessRule> resource shall indicate the time periods when use of specific underlying networks is allowed.

An Originator shall have the same access control privileges to the <schedule> resource as it has to its parent resource.
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Figure 9.6.9-1: Structure of <schedule> resource 
The <schedule> resource shall contain the child resource specified in table 9.6.9-1.
Table 9.6.9-1: Child resources of <schedule> resource
	Child Resources of <schedule>
	Child Resource Type
	Multiplicity
	Description
	<scheduleAnnc> Child Resource Types

	[variable]
	<subscription>
	0..n
	See clause 9.6.8
	None


The <schedule> resource shall contain the attributes specified in table 9.6.9-2.

Table 9.6.9-2: Attributes of <schedule> resource

	Attributes of 
<schedule>
	Multiplicity
	RW/

RO/

WO
	Description
	<scheduleAnnc> Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	MA

	resourceName
	1
	WO
	See clause 9.6.1.3 where this common attribute is described.
	MA

	parentID
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	expirationTime
	1
	RW
	See clause 9.6.1.3 where this common attribute is described.
	MA

	creationTime
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3 where this common attribute is described.
	NA

	labels
	0..1 (L)
	RW
	See clause 9.6.1.3 where this common attribute is described.
	MA

	announceTo
	0..1 (L)
	RW
	See clause 9.6.1.3 where this common attribute is described.
	NA

	announcedAttribute
	0..1 (L)
	RW
	See clause 9.6.1.3 where this common attribute is described.
	NA

	scheduleElement
	1 (L)
	RW
	Expresses time periods defined by second, minute, hour, day of month, day of week,  month, and year. Supports repeating periods, and wildcards expressed as a list. 
	OA

	scheduleType
	1
	RW
	The purpose of schedule:

· Allow access to resource
· Execute an operation
	OA
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	scheduleDuration
	0..1
	RW
	When schedule type is “Allow access to resource”, timeDuration indicates available duration from start time to end of the schedule in second. It shall be positive integar.
	OA

	operation
	0..1
	RW
	Operation is for execution on schedule. It shall be the value of the parameter Operation in the request message
	NA
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