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Introduction
This contribution proposes the following updates to TS-0001 in support of the Time Management Functionality:

1) Adds a new Time Management CSF to clause 6.2

2) Adds summary description to clause 10.2.24.1 for Time Management

3) Corrects some misnumbered sub-clauses in 10.2.24

4) Adds a new clause 10.2.24.4 which was missing and that describes retrieval of the currentTime <CSEBase> attribute

R01:

· Updated title of contribution from 2019 to 2020

-----------------------Start of change 1-------------------------------------------

6.2
Common Services Functions

6.2.0
Overview
This clause describes the services provided by the Common Services Layer in the M2M System. Such services reside within a CSE and are referred to as Common Services Functions (CSFs). The CSFs provide services to the AEs via the Mca reference point and to other CSEs via the Mcc reference point. CSEs interact with the NSE via the Mcn reference point. An instantiation of a CSE in a Node comprises a subset of the CSFs from the CSFs described in the present document.

The CSF descriptions in this clause are provided for the understanding of the oneM2M Architecture functionalities and are informative. The CSFs contained inside the CSE can interact with each other but how these interactions take place are not specified in the present document.
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Figure 6.2.0-1: Common Services Functions

-----------------------End of change 1---------------------------------------------

-----------------------Start of change 2-------------------------------------------

6.2.15
Time Management
6.2.15.1
General Concepts

The Time Management (TMG) CSF provides capabilities to enable entities in the M2M system to synchronize their current time values with one another.  Due to various limitations and constraints of some M2M deployments, some M2M entities (e.g. resource constrained devices) may lack support for synchronizing their current time values with the current time values of other entities in the M2M system.  In addition, existing time synchronization mechanisms such as NTP, PTP, and GPS may not always be available and /or may not be best suited for all types of M2M system deployments.   
6.2.15.2
Detailed Descriptions

The Time Management (TMG) CSF supports a set of time management capabilities for M2M entities to select and use to help them synchronize and manage their current time values with respect to one another. Without adequate time synchronization, entities hosted on different nodes in the M2M system may be unable to maintain time synchronization with one another. For example, a lack of synchronization between AEs and/or CSEs can result in one AE or CSE not sending a message to another AE or CSE in the proper scheduled time window.  In another example, AEs timestamping data (e.g. sensor measurements) which they share with other AEs may result in information which is incorrectly processed or misinterpreted.
The TMG CSF enables a CSE to make its current time value available such that other entities can retrieve and use it to synchronize their current time value to the CSE’s.  The TMG CSF also supports the capability to send out time beacon notifications that include the current time value of a CSE to other entities in the M2M system such that they can use it to synchronize their current time value to the CSE’s.  The TMG CSF also supports the capability to perform time compensation on behalf of other entities by adjusting time related metadata sourced from or targeted towards these entities such that they do not need to perform time management operations themselves.

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

-----------------------Start of change 3-------------------------------------------
10.2.24
Time Management 
10.2.24.1
Introduction

This clause describes the different types of time management features supported by the oneM2M system.  The oneM2M system supports three different time management features that can be used by entities to help manage and synchronize their current time values with one another.    

The first feature is the capability for a CSE to be configured via a <timeSyncBeacon> resource to send out time beacon notifications that include the current time value of the CSE to other entities in the M2M system.  This information can be used by the receiving entities to adjust and synchronize their current time value to the CSE’s.  This is further described in clause 10.2.24.2.  This feature is well-suited for entities that prefer, and that are capable of receiving and processing, time beacon notifications from a CSE rather than polling a CSE to retrieve its current time value.    
The second feature is the capability for a CSE to perform time compensation on behalf of other entities by adjusting oneM2M defined time related metadata sourced from or targeted towards these entities. This is further described in clause 10.2.24.3.  This feature is well-suited for entities that do not have the capability or preference to perform time management themselves (e.g. keep their time value synchronized with the CSE).  In this case, they can offload this operation to the CSE to make adjustments to oneM2M defined time related metadata in their requests and responses to compensate for any time offset that may exist between themselves and the CSE.     

The third feature is the capability for a CSE to make its current time available via the currentTime attribute of its <CSEBase> resource such that other entities can retrieve the CSE’s current time if/when desired and use it to synchronize their current time to the CSE’s. This is further described in clause 10.2.24.4. This feature is well-suited for entities that prefer to retrieve the CSE’s current time if/when needed rather than receiving time beacon notifications from a CSE.  For example, this feature may be well-suited for entities that interact with a CSE on an infrequent and/or non-periodic basis. Before interacting with the CSE, the entity can first retrieve the current time from the CSE and synchronize their current time to the CSE’s current time.  
-----------------------End of change 3---------------------------------------------

-----------------------Start of change 4---------------------------------------------

10.2.24.2
Time Synchronization Beaconing
When an Originator creates a <timeSyncBeacon> resource, the Hosting CSE shall generate time synchronization beacon notifications based on the information specified within the <timeSyncBeacon> resource.  

If the beaconCriteria attribute of the <timeSyncBeacon> resource has a value of “Periodic”, which is the default value, then the Hosting CSE shall send periodic notifications to the specified beaconNotificationURIs with a periodic interval defined by the beaconInterval attribute. If the beaconInterval attribute is not configured, then the Hosting CSE shall use a default periodic interval value based on local policies. 

If the beaconCriteria attribute of the <timeSyncBeacon> resource has a value of “Loss of Synchronization”, then the Hosting CSE shall monitor the current time of the entity specified by the beaconRequester attribute and compare it to its own current time.   The current time of the entity shall be monitored by the Hosting CSE using Originating Timestamp parameters present in the request and response messages sent by the entity to the Hosting CSE.  If these parameters are not present and the Hosting CSE is unable to monitor the current time of the entity, then the Hosting CSE shall not send beacon notifications.  If the Hosting CSE computes an offset between its current time and the current time of the entity that exceeds the value specified by the beaconThreshold attribute, then the Hosting CSE shall send notifications to the specified beaconNotificationURIs. If the beaconThreshold attribute is not configured, then the Hosting CSE shall use a default threshold value based on local policies
The beacon notifications sent by the Hosting CSE shall contain the current time of the Hosting CSE.  If the beacon notification is sent due to a “Loss of Synchronization”, it shall also include the computed time offset.   

Upon receiving the beacon notification, the receiving entity may extract the current time of the Hosting CSE and offset (if present) and use this information to synchronize its current time to the current time of the Hosting CSE.  

10.2.24.2.1
Create <timeSyncBeacon>
This procedure shall be used for creating a <timeSyncBeacon> resource.

Table 10.2.24.2.1-1: <timeSyncBeacon> CREATE

	<timeSyncBeacon> CREATE 

	Information in Request message
	All parameters defined in table 8.1.2-3 apply with the specific details for:

Content: The resource content shall provide the information as defined in clause 9.6.69.

	Processing at Originator before sending Request
	The Originator shall request to Create a <timeSyncBeacon> resource by using the CREATE operation. The request shall address a <CSEBase>, <remoteCSE> or <AE> resource of a Hosting CSE. The Originator shall be an AE or CSE.  The Originator shall specify one or more beaconNotificationURIs. The Originator may also configure other optional attributes defined in clause 9.6.69.

	Processing at Receiver
	According to clause 10.1.2
In addition, the Receiver shall process the request as described in clause 10.2.XX.2

	Information in Response message
	All parameters defined in table 8.1.3-1 apply with the specific details for:

Content: Address of the created <timeSyncBeacon> resource, according to clause 10.1.2

	Processing at Originator after receiving Response
	According to clause 10.1.2

	Exceptions
	According to clause 10.1.2


10.2.24.2.2
Retrieve <timeSyncBeacon>
This procedure shall be used for retrieving <timeSyncBeacon> resource.

Table 10.2.24.2.2-1: <timeSyncBeacon> RETRIEVE

	<timeSyncBeacon> RETRIEVE 

	Information in Request message 
	All parameters defined in table 8.1.2-3 apply with the specific details for:

Content: void.

	Processing at Originator before sending Request
	According to clause 10.1.3.

	Processing at Receiver
	According to clause 10.1.3

	Information in Response message
	According to clause 10.1.3

	Processing at Originator after receiving Response
	According to clause 10.1.3

	Exceptions
	According to clause 10.1.3


10.2.24.2.3
Update <timeSyncBeacon>
This procedure shall be used for updating an existing <timeSyncBeacon> resource.

Table 10.2.24.2.3-1: <timeSyncBeacon> UPDATE

	<timeSyncBeacon> UPDATE 

	Information in Request message
	From: Identifier of the AE or the CSE that initiates the Request

To: The address of the target <timeSyncBeacon> resource

Content: The attributes which are to be updated

	Processing at Originator before sending Request
	According to clause 10.1.4

	Processing at Receiver
	According to clause 10.1.4

	Information in Response message
	According to clause 10.1.4

	Processing at Originator after receiving Response
	According to clause 10.1.4

	Exceptions
	According to clause 10.1.4


10.2.24.2.4
Delete <timeSyncBeacon>
This procedure shall be used for deleting an existing <timeSyncBeacon> resource.

Table 10.2.24.2.4-1: <timeSyncBeacon> DELETE

	<timeSyncBeacon> DELETE 

	Information in Request message
	From: Identifier of the AE or the CSE that initiates the Request

To: The address of the target <timeSyncBeacon> resource

	Processing at Originator before sending Request
	The Originator shall request to delete an existing <timesyncBeacon> resource by using the DELETE operation. The request shall address the specific <timeSyncBeacon> resource of a Hosting CSE. 

	Processing at Receiver
	According to clause 10.1.5

	Information in Response message
	According to clause 10.1.5

	Processing at Originator after receiving Response
	According to clause 10.1.5

	Exceptions
	According to clause 10.1.5


-----------------------End of change 4---------------------------------------------

-----------------------Start of change 5---------------------------------------------

10.2.24.3
Time Offset Compensation
When the enableTimeCompensation attribute of an <AE> or <remoteCSE> resource is configured to a value of “TRUE” for a respective Registree AE or CSE, the Registrar CSE shall perform time offset compensation functionality on behalf of the Registree AE or CSE.  

To perform time offset compensation, a Registrar CSE shall monitor the current time of the Registree AE or CSE and compare this time to its own current time.   The current time of the Registree shall be monitored by the Registrar CSE using an Originating Timestamp parameter present in the request and response messages issued by the Registree to the Registrar CSE.  The Hosting CSE shall compute a time offset between its current time and the current time of the Registree.  Based on this time offset, the Registrar CSE shall compensate for the offset by making adjustments to oneM2M timing related metadata contained within the oneM2M requests it receives from the Registree.   In doing so, a Registree’s messages can be time synchronized to the current time of the Registrar CSE without burdening the Registree with having to maintain time synchronization with the Registrar CSE. 

For requests received from a Registree, that target the Registrar CSE and that have an Originating Timestamp parameter present, the Registrar CSE shall perform time offset compensation if the Registree’s enableTimeCompensation is set to TRUE. For responses to these requests that are returned by the Registrar CSE to a Registree, the Registrar CSE shall also perform time offset compensation.

For requests received from a Registree, that target a remote CSE and that have an Originating Timestamp parameter present, the Registrar CSE may perform time offset compensation if enableTimeCompensation set to TRUE.  If the Registrar CSE does perform time offset compensation on these requests, then it shall also perform time offset compensation on the responses that it returns to the Registree AE or CSE for these requests.

For notifications generated by the Registrar CSE and that target a Registree having enableTimeCompensation set to TRUE, the Registrar CSE may perform time offset compensation if the Registrar CSE is aware of the time offset of the Registree (e.g. Registrar CSE has received a recent request from the Registree having an Originating Timestamp parameter).

For notifications generated by a remote CSE, received by the Registrar CSE and that are re-targeted to a Registree having enableTimeCompensation set to TRUE, the Registrar CSE may perform time offset compensation if the Registrar CSE is aware of the time offset of the Registree (e.g. Registrar CSE has received a recent request from the Registree having an Originating Timestamp parameter).

If a request or response message from a Registree to a Registrar CSE does not include the Originating Timestamp parameter, and the Registrar CSE is not aware of the time offset of the Registree, then the Registrar CSE shall not perform time offset compensation.    
When performing time offset compensation, a Registrar CSE shall adjust all oneM2M timing related metadata within request and response messages that is expressed in absolute format (e.g. 20141003T112032).  For example, the Request Expiration Timestamp, Result Expiration Timestamp, expirationTime etc. oneM2M timing related metadata expressed in a relative format (e.g. a time duration) is not adjusted.

The procedure for time offset compensation follows the message flow description depicted in figure 10.2.24.3-1.
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Figure 10.24.3‑1: Procedure for time offset compensation

Step 1: An AE or CSE registers to a Registrar CSE by issuing a CREATE request for an <AE> or <remoteCSE> resource.  Within this request, the AE or CSE enables time offset compensation by setting the enableTimeCompensation attribute to a value of TRUE.     

Step 2: The Registrar CSE creates the <AE> or <remoteCSE> resource and enables time offset compensation functionality for the Registree. 

Step 3: The Registrar CSE generates a response.      

Step 4: The Registree sends a subsequent request to the Registrar CSE sometime later.  In this request, the Registree includes an Originating Timestamp request parameter configured with its current time.

Step 5: The Registrar CSE computes the time offset between its current time and the current time of the Registree specified in the Originating Timestamp request parameter.   

Step 6: The Registrar CSE performs time offset compensation to the incoming request by adjusting any time stamp related metadata that is expressed in absolute time format.  The adjustment is performed using the computed time offset to adjust time stamp related metadata within the request to compensate for any time offset.   

Step 7: The Registrar CSE performs time offset compensation to the outgoing response by adjusting any time stamp related metadata that is expressed in absolute time format.  The adjustment is performed using the computed time offset to align time stamp related metadata within the response to account for any time offset between the Registree and Registrar CSE.   

Step 8: The Registrar CSE returns a response.     
-----------------------End of change 5---------------------------------------------

-----------------------Start of change 6---------------------------------------------

10.2.24.4
currentTime Retrieval
A Hosting CSE may support the capability for other entities to retrieve its current time by supporting the currentTime attribute within its <CSEBase> resource.  If the currentTime attribute is supported, then other entities (e.g. a Registree AE) may retrieve it if they have the proper access control privileges to do so.  Upon retrieving the currentTime attribute, an entity may compare the current time of the Hosting CSE against its own current time and compute a time offset, if any.  Based on this time offset, the entity may adjust its current time to synchronize it with the current time of the Hosting CSE.

The procedure for currentTime retrieval follows the message flow description depicted in figure 10.2.24.4-1.
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Figure 10.24.4‑1: Procedure for retrieving current time 
Step 1: A Registree AE or CSE issues a request to retrieve the currentTime attribute of a Registrar’s <CSEBase> resource.     

Step 2: The Registrar CSE receives and processes the request by sampling its current time.   

Step 3: The Registrar CSE generates a response that includes its current time value.      

Step 4: The Registree computes a time offset, if any, between its own current time and the current time of the Registrar CSE.  

Step 5: Using the computed offset, the Registree updates its current time to synchronize it with the Registrar’s current time. 
-----------------------End of change 6---------------------------------------------

CHECK LIST

· Does this Change Request include an informative introduction containing the problem(s) being solved, and a summary list of proposals.?
· Does this CR contain changes related to only one particular issue/problem?
· Have any mirror CRs been posted?
· Does this Change Request  make all the changes necessary to address the issue or problem?  E.g. A change impacting 5 tables should not include a proposal to change only 3 tables?Does this Change Request follow the drafting rules?
· Are all pictures editable?
· Have you checked the spelling and grammar?
· Have you used change bars for all modifications?
· Does the change include the current and surrounding clauses to clearly show where a change is located and to provide technical context of the proposed change? (Additions of complete clauses need not show surrounding clauses as long as the proposed clause number clearly shows where the new clause is proposed to be located.)
· Are multiple changes in this CR clearly separated by horizontal lines with embedded text such as, start of change 1, end of change 1, start of new clause, end of new clause.?
© 2020 oneM2M Partners
                                                                                                   Page 1 (of 7)



[image: image5.png]Registree
AE/CSE
Registrar
CSE
Step 1: Create <AE>or <remoteCSE> [enableTimeCompensation = TRUE]
Step 2 : Create <AE> or  <remoteCSE> resource and enable time compensation
Step 3: <AE> or <remoteCSE> Create Response
Step 4: Other Request [Originating Timestamp = 20160706T112045]
.
.
.
Step 5 : Compute time offset between Registrar and Registree
Step 8: Response [compensated time values that align with Registree’s current time]
Step 6 : Compensate/Correct  times within request to synchronize with Registrar’s current time
Step 7 : Compensate/Correct  times within response to synchronize with Registree’s current time



_1641716118.vsd

Registree
AE/CSE
Registrar
CSE
Step 1: Retrieve <CSEBase>/currentTime
Step 2 : Sample current time
Step 3: <CSEBase/currentTime Retrieve Response
Step 4 : Compute time offset between Registrar and Registree
Step 5 : Adjust Registree’s current time to synchronize with Registrar’s current time



_1641622111.vsd

