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Introduction
Background history
The oet (operation execution time) parameter for Request message agreed with ARC-2013-0401R03 at 16th October 2013 and included to TS-0001V0.2.1 at 28th October 2013.

The schedule resource agreed with ARC-2013-0521R02 (11th December 2013) and included to TS-0001V0.3.1 at 18th December 2013.

KT had proposed  and discussed additional element for schedule resource by ARC-2015-1878R01 during the TP17 in May 2015.
Review schedule resource and related parameter of Request message
TS-0001-V2.2.0 describes operation execution time as one of the paramers in clause 8.1.2 since October 2013.
The followinga are description of operation execution time in TS-0001-V2.2.0.
-----------------------------------------------------

· Operation Execution Time: optional operation execution time: indicates the time when the specified operation Operation is to be executed by the target CSE. A target CSE shall execute the specified operation of a Request having its operational execution time indicator set, starting at the operational execution time. If the execution time has already passed or if the indicator is not set, then the specified operation shall be immediately executed, unless the request expiration time, if set, has been reached.
Example usage of operational execution time includes asynchronous distribution of flows, which are to be executed synchronously at the operational execution time.

NOTE 6:
Time-based flows could not supported depending upon time services available at CSEs.
-----------------------------------------------------

The agreed contribution, ARC-2013-0521R02, is described scheduleElement in summary of discussion.
-----------------------------------------------------

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.
-----------------------------------------------------

On the other hand, TS-0004-V1.2.0 is described scheduleElement as follow at clause 7.3.9:

-----------------------------------------------------

The scheduleElement attribute represents the list of scheduled tasks with the time of the execution.

The each entry of the scheduleElelement attribute shall consist of a line with 6 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


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

An element shall be either a number or two numbers separated by a hyphen ('-': matching between two values).

-----------------------------------------------------

ARC-2013-0521R02 agreed six special characters to indicate scheduleElement but it is not clearly stated to TS-0001.
Special characters for scheduleElement described in TS-0004 are asterisk, comma, hyphen.

I would like to propose to use four special character with scheduleElement: asterisk, comma, hyphen and slash.
-----------------------------------------------------

Resource Type schedule is described as followed at clause 9.6.9 in TS-0001-V2.2.0
· 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 purpose and operation for <schedule> resource is different among  ‘time perios when the CSE  can send and receive the request’,  ‘time periods when the application of a node can be accessed’, ‘time perios when the notifications can be sent to be Receiver’.
A schedule for ‘application of a node can be accessed’ provides only time information without initiation of operation, i.e. passive operation.

A schedule for ‘CSE can send and receiver the request’ and ‘notifications can be sent to be Receiver’ provides time information with operation, i.e. active operation.

Discussion
Issue 1:

What is meaning of OET parameter  which is specified “operation execution time indicates the time when the specified operation Operation is to be executed by the target CSE.”?
The OET parameter can be used to define time for the future which is scheduled time to excute either CREATE, RETRIEVE, UPDTE, DELETE or NOTIFY. Request message shall be included operation parameter.
Issue 2:

Resource Type <statsCollect> is needed operation (C/R/U/D)  with collectPeriod attribute as specified clause 7.3.25 in TS-0004. TS-0001 is specified <statsCollect> Resource Type at clause 9.6.25

Does the schedule for <statsCollect> have functionality to allow reachability to resource ?

Issue 3:

What kinds of fields are used for scheduleElement ? 

Option A: TS-0001 is described 6 fields: second, minute, hour, day of month, month, year

Option B: ARC-2013-0521R02, agreed proposal, is described 7 field: second, minute, hour, day of month, month, day of week, year

Option C: TS-0004 is described 6 field: second, minute, hour, day of month, month of the year, day of week at Table 7.3.9.1-4
	
	second
	minute
	hour
	day of month
	month
	day of week
	year

	Option A
TS-0001
	(
	(
	(
	(
	(
	
	(

	Option B
ARC-2013-0521R02 (Original Proposal)
	(
	(
	(
	(
	(
	(
	(

	Option C

TS-0004
	(
	(
	(
	(
	(
	(
	


Issue 4:

What kinds of special characters are used for scheduleElement ? 

Option A: 3 special characters are used: Asterisk ( * ), Comma ( , ), Hyphen ( - )
This is described at TS-0004

Option B: 4 or 5 special characters are used: Asterisk ( * ), Slash ( / ), Comma ( , ), Hyphen ( - ) and L
In case of 4 characters, L is expected to exclude due to limited usage.

Option C: 6 special characters are used as proposed by original proposal which is ARC-2013-0521R02.
But, the usage of # is not clear. 
If  proposal of ‘change request 1’ is difficult to accept to include clause 9.6.9, I would like to propose to remove ‘Operation Execution Time’ parameter at clause 8.1.2 as ‘change request 2’. Because ‘Operation Execution Time’ paerameter is not used at all. It also can be interpreted ambiguously to use ‘Operation Execution Time’ which is for future time for schedule.
Also, <statsCollect> resource Type should be revised to delete collectPeriod attribute.
-------------

The <statsCollect> resource shall contain the attributes specified in table 9.6.25-2.

Table 9.6.25-2: Attributes of <statsCollect> resource
	Attributes of <statsCollect>
	Multiplicity
	RW/

RO/

WO
	Description

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

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

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

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

	accessControlPolicyIDs
	1 (L)
	RW
	See clause 9.6.1.3 where this common attribute is described.

	
	
	
	

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

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

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

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

	creator
	0..1
	RO
	The AE-ID of the entity which created the resource. This can also be the CSE-ID of the IN-CSE if the IN-CSE created the resource.

	statsCollectID
	1
	RO
	This is the unique ID to identify a specific statistics collection scenario. It is created by the IN-CSE when the <statsCollect> resource is first created.

	collectingEntityID
	1
	WO
	This is the unique ID of the entity that requests the collection of statistics. For example, it can be an AE-ID or CSE-ID.

	collectedEntityID
	1
	WO
	This is the unique ID of the entity whose request triggered the configured event for statistics collection.  For example, it can be an AE-ID or IN-CSE-ID.

 If no specific value is provided for this attribute, the IN-CSE interprets it as "any entity".

	statsRuleStatus
	1
	RW
	This attribute indicates whether the rule is "active" or "inactive".

	statModel
	1
	RW
	This attribute indicates the collection model, such as "Subscriber based", "event based", etc.

	collectPeriod
	0..1
	RW
	Expresses time periods defined by second, minute, hour day of month, month, and year. Supports repeating periods, and wildcards expressed as a list.

	eventID
	0..1
	RW
	This attribute refers to the <eventConfig> resource that defines the events that can be collected by the IN-CSE. It is mandatory if the statModel attribute is set to "event based".


--------------
If WG2 decides to delete  ‘Operation Execution Time’, it is required to consider impact to Protocol Specification  e.g. TS-0009. The clause 6.4.15 of TS-0009 shall be deleted.

----------------------

6.4.15
X-M2M-OET
The X-M2M-OET header shall be mapped to the Operation Execution Time parameter of request primitives and vice versa, if applicable. 
---------------------------
In case of accept ‘change request 2’, scheduleElement is needed to consider proposed description. Because scheduleElement is very difficult to understand for developer at this time.
-----------------------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
	A scheduleElement shall be composed by seven fields of second, minute, hour, day of month, month, day of week and year separated by white space. 
The four special characters may be used together in each “scheduleElement”. Asterisk(*) may be used to express for all values of the fiels. Slash(/) may be used to periodicity with ranges. Comma(,) may be used to separate value of a list of a field.Hyphen(-) may be used to define range of a field. 
	OA

	scheduleType
	1
	RW
	The purpose of schedule:

·  Allow reachability to resource.
·  Execute operation of scheduled work when Operation Execution Time parameter is set from Request message.
	OA

	scheduledWork
	0..1
	WO
	A Request message for operation when Operation Execution Time parameter exists.
	OA


-----------------------End of change 1---------------------------------------------
-----------------------Start of change 2---------------------------------------------
8.1.2
Request

Optional Parameters:

· 


Table 8.1.2-2 summarizes the parameters specified in this clause  for the Request message, showing any differences as applied to C, R, U, D or N operations. "M" indicates mandatory, "O" indicates optional, "N/A" indicates "not applicable".
Table 8.1.2-2: Summary of Request Message Parameters
	Request message parameter
	Operation

	
	Create
	Retrieve
	Update
	Delete
	Notify

	Mandatory
	Operation - operation to be executed
	M
	M
	M
	M
	M

	
	To - the address of the target resource on the target CSE
	M
	M
	M
	M
	M

	
	From - the identifier of the message Originator
	M
	M
	M
	M
	M

	
	Request Identifier - uniquely identifies a Request message
	M
	M
	M
	M
	M

	Operation dependent
	Content - to be transferred
	M
	O
	M
	N/A
	M

	
	Resource Type - of resource to be created
	M
	N/A
	N/A
	N/A
	N/A

	 Optional
	Originating Timestamp - when the message was built
	O
	O
	O
	O
	O

	
	Request Expiration Timestamp - when the request message expires
	O
	O
	O
	O
	O

	
	Result Expiration Timestamp - when the result message expires
	O
	O
	O
	O
	O

	
	
Response Type - type of response that shall be sent to the Originator
	
O
	
O
	
O
	
O
	
O

	
	Result Persistence - the duration for which the reference containing the responses is to persist
	O
	O
	O
	O
	N/A

	
	Result Content - the expected components of the result
	O
	O
	O
	O
	N/A

	
	Event Category - indicates how and when the system should deliver the message
	O
	O
	O
	O
	O

	
	Delivery Aggregation - aggregation of requests to the same target CSE is to be used
	O
	O
	O
	O
	O

	
	Group Request Identifier - Identifier added to the group request that is to be fanned out to each member of the group
	O
	O
	O
	O
	O

	
	Filter Criteria - conditions for filtered retrieve operation
	N/A
	O
	O
	O
	N/A

	
	Discovery Result Type - format of information returned for Discovery operation
	N/A
	O
	N/A
	N/A
	N/A


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