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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. Whether or not single expression of schedule may be commonly used for every case of a schedule in oneM2M is FFS.
This contribution proposes to (1) add a clause to define the resources “reachabilitySchedule” and “reachabilitySequence”, and (2) to add “reachabilitySchedule” as a resource associated to the Registration CSF.

Four examples of schedules and their expression by sequences of periods are shown below:
Example 1 – Starting at 2am on 1 Oct, 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.

defaultSequenceStartDate (0-1) = 1 Oct, 2014
defaultReachablePeriodStart (0-1) = 02:00

defaultReachablePeriodDuration (0-1) = 5 minutes

defaultPeriodicity (0-1) = 4 hours

defaultNumberOf Periods (0-1) = 4

Note that the Protocol TS will specify defaults for attributes, such as:

defaultSequenceEndDate = never 

defaultSequenceDays (0-*) = everyday

  
Example 2 – Starting at 2am on 1 Oct, 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.

defaultSequenceStartDate (0-1) = 1 Oct, 2014
defaultReachablePeriodStart (0-1) = 02:00

defaultReachablePeriodDuration (0-1) = 5 minutes

defaultPeriodicity (0-1) = 4 hours

defaultNumberOf Periods (0-1) = 2

reachabilitySequence (0 - *) 

  reachablePeriodStart (0-1) = 10:00

  reachablePeriodDuration (0-1) = 10 minutes

 

Example 3 - Starting at 2am on 1 Oct, 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.

defaultSequenceStartDate (0-1) = 1 Oct, 2014 

defaultReachablePeriodDuration (0-1) = 5 minutes

defaultPeriodicity (0-1) = 4 hours

defaultNumberOf Periods (0-1) = 4

reachabilitySequence (0-n) 

   reachablePeriodStart (0-1) = 02:00

   sequenceDays (0-n) = Monday

   sequenceDays (0-n) = Wednesday
  sequenceDays (0-n) = Friday

reachabilitySequence (0-n) 

  reachablePeriodStart (0-1) = 10:00

  sequenceDays (0-n) = Tuesday

  sequenceDays (0-n) = Saturday

reachabilitySequence (0-n) 

  reachablePeriodStart (0-1) = 04:00

  reachablePeriodDuration (0-1) = 15 minutes

  periodicity (0-1) = 12 hours

  sequenceDays (0-n) = Sunday

Example 4 - Starting at 1am on 1 Oct, the device will be reachable for 5 minutes after every 4 hours of the day.

defaultSequenceStartDate (0-1) = 1 Oct, 2014
defaultReachablePeriodStart (0-1) = 02:00

defaultReachablePeriodDuration (0-1) = 5 minutes

defaultPeriodicity (0-1) = 4 hours

dailyDefaultNumberOfPeriods = ROUND (24 – defaultReachablePeriodStart) / defaultPeriodicity = 6
Note that this last line is not mathematically rigorous and is intended to be informative only.

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

9.6.x
Resource Type reachabilitySchedule
The <reachabilitySchedule> resource contains scheduling information for delivery of messages.

The list of resources, which use <reachabilitySchedule> resource, is as follows.

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

The <reachabilitySchedule> resource shall represent scheduling information in the context of its parent resource. An Originator shall have the same access rights to the <reachabilitySchedule> resource as it has to its parent resource. Scheduling information may consist of zero or more sequences (or sub-schedules) of periods.
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Figure 9.6.x-1: Structure of <reachabilitySchedule> resource 
(only resource specific attributes are shown)

The <reachabilitySchedule> resource shall contain the child resource described in Table 9.6.x-1

Table 9.6.x-1: Child resources of <reachabilitySchedule> resource
	Child Resource Name
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<reachabilitySequence>
	0..n
	See section 9.6.default


The <reachabilitySchedule> resource shall contain the attributes described in Table 9.6.x-2
Table 9.6.x-2: 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.

	defaultSequenceStartDate
	0-1
	RW
	The default date when reachability sequences starts

	defaultSequenceEndDate
	 0-1
	RW
	The default date when reachability sequences ends

	defaultSequenceDays
	 0-n
	RW
	The default days when the periods of reachability sequences occur

	defaultReachablePeriodStart
	0-1
	RW
	The default time of the first period of reachability

	defaultReachablePeriodDuration
	0-1
	RW
	The default duration of periods of reachability

	defaultPeriodicity
	0-1
	RW
	The default duration between start of reachability periods

	defaultNumberOfPeriods
	0-1
	RW
	The default number of reachability periods in a sequence

	dailyDefaultNumberOfPeriods
	0-1
	RW
	The default number of reachability periods in a day


9.6.y
Resource Type reachabilitySequence
The <reachabilitySequence> resource contains scheduling information information about multiple sequences of reachability periods used for delivery of messages.
The list of resources which use <reachabilitySequence> resource is as follows.

· <reachabilitySchedule> resource (see clause 9.6.x)

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

The <reachabilitySequence> resource shall represent scheduling information in the context of its parent resource. An Originator shall have the same access rights to the <reachabilitySequence> resource as it has to its parent resource. Scheduling information may consist of one or more periods.
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Figure 9.6.y-1: Structure of <reachabilitySequence> resource 
(only resource specific attributes are shown)

The <reachabilitySchedule> resource shall contain the attributes described in Table 9.6.y-1

Table 9.6.y-1: Attributes of <reachabilitySequence> 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.

	sequenceStartDate
	0-1
	RW
	The date when this sequence starts

	sequenceEndDate
	0-1
	RW
	The date when this sequence ends

	sequenceDays
	0-n
	RW
	The days when the periods of reachability of this sequence occurs

	reachablePeriodStart
	0-1
	RW
	The time of the first period of reachability

	reachablePeriodDuration
	0-1
	RW
	The duration of one or more periods of reachability

	periodicity
	0-1
	RW
	The duration between start of reachability periods

	numberOfPeriods
	0-1
	RW
	The number of reachability periods in a sequence. Note 1.

	dailyNumberOfPeriods
	0-1
	RW
	The number of reachability periods in a day. Note 1.


Note 1. The number of reachability periods may be specified either within a sequence or within a day. Thus only one of these attributes should be set.
---------------------------------------------------------------END OF CHANGE1-----------------------------------------------------

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

9.5.2 6.2.9
Registration

9.5.2.1 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.
9.5.2.2 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 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. 
---------------------------------------------------------------END OF CHANGE2------------------------------------------------------
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