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Introduction
This CR proposes to add new section 8.4 of TR-0024 3GPP Rel13 IWK (WI-0037) for Configuration of Device Communication Patterns feature. The contents are summarized as below. 

· General concept for Configuration of Device Communication Pattern feature
· What are the Communication Pattern parameters

· General procedure for Configuration of Device Communication Patterns

· Relationshp between resources (existing and new)
There is no impact to the oneM2M Release1.
Note): 

Number of discussions for this topics have been done at ARC20.1, ARC20.2 and e-mails by another contributions ARC-2015-2290(-R01,R02,R03). This contribution is resolving comments on these discussions.
R03: To be corrected TR-0024 based on the agreed CRs of TS-0001 and some editorial correction of TR-0024.

R04/R05: To be fixed TR-0024 based on the e-mail comments at ARC 21.1 conference for shynchronization aspects and others.
R06: To be fixed TR-0024 based on the e-mail comments at ARC 21.2.
R07/R08: To be fixed TR-0024 based on the e-mail comments after ARC21.2.
· Modify the procedure and its description (8.4.3)

· Modify the announced resources and attributes, and add attributes “announceTo”, “announcedAttribute”, “provideToNSE”(new) (8.4.4)
R09: To be fixed unclarified portion of R08 for  TR-0024.
R10: To be fixed for TR-0024 based on ARC21.3 and e-mail discussions.
-----------------------Start of change 1-------------------------------------------
8.4  Configuration of Node Traffic Patterns
8.4.1  Purpose of Configuration of Node Traffic Patterns
Cellular M2M devices that have predicable communication patterns can profit in terms of reduction of signalling, energy saving, fewer sleep/awake transitions, etc., when these patterns are communicated to the underlying network. Especially devices that will  use new 3GPP power savings features such as eDRX (extended discontinuous reception) and PSM (Power Saving Mode) on LTE devices.  Benefits will also be seen in the underlying network.  For example, if the IN-CSE knows the device’s communication pattern and transmits it via a 3GPP SCEF to an underlying 3GPP network, then this information can be used by a 3GPP network to set the device’s “Maximum Response Time” (3GPP Term) to tune the UE’s DRX and PSM parameters.  If these parameters are tuned properly, the network will benefit because the UE will have fewer sleep/awake transitions and unnecessary signalling in the network can be avoided.  Also, if the IN-CSE knows when the device is awake, it can send data exactly at the time when the device is listening, thus requiring the network to buffer less data for unavailable devices.

 The purpose of the Configuration of Node traffic patterns feature is to provide a means to the oneM2M System  to inform the Underlying Network on parameters that can be used for optimizing the processing at the Underlying Network for a specific Field Domain Node. The feature includes following functionalities:
· An Application Entity (AE) or a Common Service Entity (CSE) shall be able to provide information on the communication behavior (i.e. Device Communication Patterns) of a Field Domain Node (ASN or MN).
· To that purpose the AE or CSE shall be able to set Node traffic patterns of a particular Field Domain Node via the Mca or Mcc reference point of a IN-CSE, 

· The Field Domain Node is addressed using the (NodeID, AE-IDs) of the Node

· The IN-CSE shall in turn use the Mcn interface towards the Underlying Network to provide information on Node traffic patterns of a the Field Domain Node.

· The IN-CSE uses the M2M-Ext-ID to identify the Node towards the Underlying Network.
8.4.2  Traffic pattern parameters
A set of Traffic pattern (TP) parameters can be associated with a Traffic Pattern of one or multiple field domain nodes and are defined in the table below. 
A Field Domain Node can be associated with one or multiple Traffic Patterns. At any time only a single Traffic Pattern can be associated with a Field Domain Node. 
The IN-CSE shall assure that different Traffic Patterns for a Node are not overlapping at any point in time.

A combination of the following TP parameters can be set for a Traffic Pattern

Table 8.4.2-1: Traffic pattern parameters
	TP parameter
	Description

	TP Periodic communication indicator
	Identifies whether the Node communicates periodically or not, e.g. only on demand.

	TP Communication duration time
	Duration interval time of periodic communication [may be used together with TP periodic communication indicator]

Example: 5 minutes

	TP Time period
	Interval Time of periodic communication [may be used together with TP periodic communication indicator]

Example: every hour

	TP Scheduled communication time
	Time zone and Day of the week when the Node is available for communication

Example: Time: 13:00-20:00, Day: Monday

	TP Stationary indication
	Identifies whether the Node is stationary or mobile

	TP Data size indication
	indicates the expected data size for the pattern

	TP Validity time
	The time after which aTP parameter becomes invalid once it had been set


8.4.3  General procedure for Configuration of Traffic Patterns

Figure 8.4.3-1 below depicts a general procedure for configuration of AE and Node traffic patterns.

The procedure needs to be harmonized with the Figure 5.10.2-1 of 3GPP TS23.682[i.5] (same as Figure 8.4.5-1 of present document).
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Figure 8.4.3-1  General procedure for configuration of Node traffic patterns
Step-1: Provide information on the behavior of a field domain node
An AE (IN-AE or an AE of the Field Domain Node that reports its communication behaviour) provides the original resource hosting CSE (i.e. ASN/MN-CSE) with information on the behavior of the Field Domain Node (i.e. TP parameter sets) to create, update or delete Traffic Patterns (TP).

The AE may provide TP parameter sets for a group of field domain nodes .
The request shall include 

· the originator AE-ID of the requesting AE, 
· a target identifier: i.e. the <trafficCharacteristics> child resource of a <node> resource or an <AE> resource of the field domain node or a group identifier of multiple field domain nodes for which the Traffic Patterns is provided, and 

· a set of TP parameters  as indicated in table 8.3.5.2-1.

The request may include multiple of TP parameter set(s) and validity time(s).

If the original resource hosting CSE has received a request from an AE, the original resource hosting CSE checks if the request from the AE is valid(Note-1). 
Note-1: The validation of the request from the AE shall include,

· Consistency against  <schedule> resources supported by an M2M SP in various M2M entities (MN-CSE, ASN)  hosting this AE needs to be ensured,

· If there are several TP parameter sets active for one Field Domain Node, then the original resource hosting CSE assures that the different TP parameter sets are not overlapping.
Step-2: Announce the Traffic Patterns to the contact of NSE 
If the original resource hosting CSE recognizes an announcement procedure is needed, it shall announce the Traffic Patterns received from the AE to the contact of NSE (i.e. IN-CSE) contained in the “AnnounceTo” attribute of the Traffic Patterns resources based on the existing announcement procedures.
Step-3: Select the server NSE to request for the configuration of the TP parameter sets

If the IN-CSE receives an announced resource with Traffic Patterns and the IN-CSE recognizes the configuration of the Traffic Patterns to NSE is needed by checking “provideToNSE” attribute, the IN-CSE shall perform subsequent steps. For the configuration of the TP parameter sets for a specific field domain node, the IN-CSE selects the NSE by using the identifier of the Field Domain Node (i.e. the M2M-Ext-ID) by which the Node can be identified in the NSE. 

Note: The correct server NSE can be found by following of a chain of links of multiple resources in the IN-CSE, e.g. the nodeLink in the AEAnnc resource of a target AE of field domain node linking to the nodeAnnc resource having the hostedCSELink linking to the remoteCSE resource having  the M2M-Ext-ID linking to the UNetwork-ID of the server NSE. (See sections 7.1.8 and 7.1.9) 

Step-4: Request for the configuration of the TP parameter sets

For each field domain node received in the AE request the IN-CSE sends a request to provide TP parameter sets for the field domain node to the NSE, using the appropriate Mcn protocol. The Mcn can correspond to one of standard interfaces specified by an external organization, for example, OMA RESTful Network API for Communication Patterns V1.0 [i.11]. The request includes an identifier of the filed domain node and one or more TP parameter set(s) as defined at clause 8.3.5.2.

Note: If the Underlying Network is 3GPP-compliant, see section 8.4.5 for more details.
Step-5: Response for the configuration of the TP parameter sets

The IN-CSE receives the response for the configuration of the TP parameter sets from the NSE. The response includes the result of the request.

Note: If the Underlying Network is 3GPP-compliant, see section 8.4.5 for more details.

8.4.4  New resource types and attributes
This section provides information of new resource types and new attributes including relationship with existing resource types and attributes.

Proposed new resources are as below.

· Resource Type <trafficCharacteristics> 

· Note: It is child resource of existing Resource Type <AE> or <node>.

· Resource Type <trafficPattern>

· Note: It is child resource of new Resource Type <trafficCharacteristics>.

Detailed information of new resource types are described in subclauses below.
8.4.4.1 Resource Type <trafficCharacteristics>
The <trafficCharacteristics> resource represents the characteristic information (e.g. communication pattern, mobility pattern, etc..) of a field domain node. These information may be detected or scheduled by an application level processing. This resource type is used to share information with other entities such as the underlying network entity (server NSE) of the field domain node which may optimize the processing of the underlying network for the specific field domain node. 
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Figure 8.4.4.1-1: Structure of <trafficCharacteristics> resource
The <trafficCharacteristics> resource shall contain the child resources specified in table 8.4.4.1-1.
Table 8.4.4.1-1: Child resources of <trafficCharacteristics> resource
	Child Resources of <trafficCharacteristics>
	Child Resource Type
	Multiplicity
	Description
	<trafficCharacteristicsAnnc> Child Resource Types

	[variable]
	<subscription>
	0..n
	
	<subscription>

	[variable]
	<trafficPattern>
	0..n
	See clause 8.4.4.2. 
A source AE can create multiple number of <trafficPattern> resources for a single target AE of field domain node. In this case the source AE assures that different communication patterns are not overlapped in a point of time.
	<trafficPatternAnnc>


The <trafficCharacteristics> resource shall contain the attributes specified in table 8.4.4.1-2.
Table 8.4.4.1-2: Attributes of <trafficCharacteristics> resource

	Attributes of <deviceCharacteristics>
	Multiplicity
	RW/

RO/

WO
	Description
	<trafficCharacteristicsAnnc> Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3 of TS-0001.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3 of TS-0001.
	NA

	resourceName
	1
	WO
	See clause 9.6.1.3 of TS-0001.
	NA

	parentID
	1
	RO
	See clause 9.6.1.3 of TS-0001.
	NA

	creationTime
	1
	RO
	See clause 9.6.1.3 of TS-0001.
	NA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3 of TS-0001.
	NA

	expirationTime
	1
	RW
	See clause 9.6.1.3 of TS-0001.
	MA

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3 of TS-0001.
	MA

	Labels
	0..1 (L)
	RW
	See clause 9.6.1.3 of TS-0001.
	MA

	announceTo
	0..1(L)
	RW
	See clause 9.6.1.3 of TS-0001.
	NA

	announcedAttribute
	0..1(L)
	RW
	See clause 9.6.1.3 of TS-0001.
	NA

	creator
	1
	WO
	The AE-ID of the entity which created the resource.
	OA


8.4.4.2 Resource Type <trafficPattern>

The <trafficPattern> resource represents the communication pattern and the mobility pattern of a field domain node to be shared with other entities such as the underlying network entity (server NSE) of the field domain node which may optimize the processing of the underlying network for the specific field domain node by using this information.
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Figure 8.4.4.2-1: Structure of <trafficPattern> resource
The <trafficPattern> resource shall contain the child resources specified in table 8.4.4.2-1.
Table 8.4.4.2-1: Child resources of <trafficPattern> resource
	Child Resources of <trafficPattern>
	Child Resource Type
	Multiplicity
	Description
	<trafficPatternAnnc> Child Resource Types

	[variable]
	<subscription>
	0..n
	
	<subscription>

	[variable]
	<schedule>
	0..1
	It provides the mask for the day of week, the starting time and end time for communication.  If it is not provided this shall be interpreted as ‘anytime’ at the server NSE.
	<scheduleAnnc>


The <trafficPattern> resource shall contain the attributes specified in table 8.4.4.2-2.
Table 8.4.4.2-2: Attributes of <trafficPattern> resource

	Attributes of <trafficPattern>
	Multiplicity
	RW/

RO/

WO
	Description
	<trafficPatternAnnc> Attributes

	resourceType
	1
	RO
	See clause 9.6.1.3 of TS-0001.
	NA

	resourceID
	1
	RO
	See clause 9.6.1.3 of TS-0001.
	NA

	resourceName
	1
	WO
	See clause 9.6.1.3 of TS-0001.
	NA

	parentID
	1
	RO
	See clause 9.6.1.3 of TS-0001.
	NA

	creationTime
	1
	RO
	See clause 9.6.1.3 of TS-0001.
	NA

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3 of TS-0001.
	NA

	expirationTime
	1
	RW
	See clause 9.6.1.3 of TS-0001.
	MA

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3 of TS-0001.
	MA

	Labels
	0..1 (L)
	RW
	See clause 9.6.1.3 of TS-0001.
	MA

	announceTo
	0..1(L)
	RW
	See clause 9.6.1.3 of TS-0001.
	NA

	announcedAttribute
	0..1(L)
	RW
	See clause 9.6.1.3 of TS-0001.
	NA

	provideToNSE
	0..1
	RW
	It indicates as ‘TRUE’ or ‘FALSE’ whether the traffic pattern shall be provided to a NSE
	OA

	periodicIndicator
	0..1
	RW
	It indicates as  ‘Periodical’ or ‘On demand’.
	OA

	periodicDurationTime
	0..1 
	RW
	It provides the time in seconds of the duration of the periodic communication.
	OA

	periodicIntervalTime
	0..1
	RW
	It provides the time in seconds of the interval for periodic communication.
	OA

	stationaryIndication
	0..1
	RW
	It indicates as ‘Stationary (Stopping)’ or ‘Mobile (Moving)’.
	OA

	dataSizeIndicator
	0..1
	RW
	It indicates the expected data size for the pattern
	OA

	validityTime
	0..1
	RW
	It contains the point of time when the informed <trafficPattern> information to the server NSE becoming invalid and shall be deleted at the server NSE.
	OA


8.4.5
3GPP Release-13 MTC feature for Configuration of Device Communication Patterns

oneM2M uses the 3GPP Release-13 MTC feature for Configuration of Device Communication Patterns to  configure Node Traffic Patterns in the Underlying Network (see section 8.4  Configuration of Node Traffic Patterns). 
To that purpose the IN-CSE translates the oneM2M Node Traffic Pattern (TP) into a 3GPP Device Communication Pattern.
A signalling sequence for provisioning of CP parameters is described in the sub-clause 5.10.2 of 3GPP TS 23.682 [i.5]. Following figure 8.4.5-1 provides the signalling sequence derived from the 3GPP specification with oneM2M terminologies mapping. 
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Figure 8.4.5-1:  Signalling sequence for provisioning of CP Parameters
3GPP TS 23.682 [i.5] defines the request message of step 3 as below.

The SCEF sends Update CP Parameter Request (External Identifier or MSISDN, SCEF Reference ID(s), SCEF Address, CP parameter set(s), validity time(s), SCEF Reference ID(s) for Deletion) messages to the HSS for delivering the selected CP parameter set(s) per UE. There may be multiple CP parameter sets included in this message where each CP parameter set for addition or modification has been determined to be non-overlapping with other CP parameter sets either included in the message or already provisioned for a given UE. The SCEF derives the SCEF Reference (IDs) for CP parameter sets to be sent to the HSS based on the SCS/AS Reference ID(s) from the SCS/AS.

NOTE 3:
A request for deletion of a CP parameter set from the SCS/AS may result in a request for modification of the non-overlapping CP parameter set by the SCEF.

Example: In the  case that the selected server NSE is a 3GPP HSS, the protocol of the S6t reference point defined by 3GPP is used for the request. The S6t uses one of Diameter Application protocols defined by 3GPP. The request on the S6t reference point for the configuration of the CP parameter sets (a CIR command) must include a User-Identifier AVP (either an External Identifeir or a MSISDN of the UE), may include one or more AESE-Communication-Pattern AVP. An AESE-Communication-Pattern AVP must include a SCEF-ID AVP (represent the ID of the IN-CSE or M2M-SP-ID), may include a SCEF-Reference-ID AVP (assigned by the IN-CSE or M2M-SP to identify the configuration of CP parameter sets uniquely) , may include one or more Communication-Pattern-Set AVP. A Communication-Pattern-Set AVP may include AVPs for Periodic-Communication-Indicator, Communication-Duration-Time, Periodic-Time, one or more Scheduled-Communication-Time, Stationary-Indication, and Validity-Time.
3GPP TS 23.682 [i.5] defines the response message of step 5 as below.

The HSS sends Update CP Parameter Response (SCEF Reference ID, Cause) message to the SCEF. The cause value indicates successful subscription update or the reason of failed subscription update.
Example); In the  case that  the selected server NSE is a 3GPP HSS, the protocol of the S6t reference point defined by 3GPP is used for the response. The response on the S6t reference point for the configuration of the CP parameter sets (a CIA command) must include either Result-Code AVP or Experimental-Result AVP, may include a User-Identifier AVP if successful case, may include one or more AESE-Communication-Pattern-Config-Status AVP. An AESE-Communication-Pattern-Config-Status AVP must include the SCEF-Reference-ID AVP (same value in the request), may include the SCEF-ID (same value in the request) and an AESE-Error-Report AVP. Refer to the 3GPP TS29.336 for the detailed protocol description.
The actual parameters for the request and response messages in above steps 3 and 5 are defined by 3GPP TS 29.336 [i.10] section 7 and 8 for S6t reference point.
-----------------------End of change 1---------------------------------------------
-----------------------Start of change 2-------------------------------------------

1
Scope

The present document is a study of interworking between oneM2M Architecture and 3GPP Rel-13 architecture for Service Capability Exposure as defined in the release 13 version of TS 23.682. The key objective and value is analyzed and described. The document also investigates the potential solution in oneM2M by evaluating the existing technical solutions.
-----------------------End of change 2---------------------------------------------
-----------------------Start of change 3-------------------------------------------

5.3
3GPP architecture for Service Capability Exposure
The 3GPP architecture for the Service Capability Exposure Function (SCEF) is defined in 3GPP TS 23.682 [i.5]. The specification includes two different architectures. One is for the “MTC Device triggering” feature and was specified in 3GPP release 11. The other one is for 3GPP Service exposure with 3rd party service providers features newly provided in Release 13 which is the focus of the present document. Refer to the following figure 5.3-1, taken from the release 13 version of 3GPP TS 23.682 [i.5].

-----------------------End of change 3---------------------------------------------
-----------------------Start of Changes to References Section -------------

2.2
Informative references
Clause 2.2 shall only contain informative references which are cited in the document itself.

The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.1]
oneM2M Drafting Rules  (http://member.onem2m.org/Static_pages/Others/Rules_Pages/oneM2M-Drafting-Rules-V1_0.doc)
[i.2]
oneM2M TS-0002: " Requirements".
[i.3]
3GPP TS 22.101 Service aspects; Service principles (Release 13).

[i.4]
3GPP TS 22.115 Service aspects; Charging and billing (Release 13).
[i.5]
3GPP TS 23.682 Architecture enhancements to facilitate communications with packet data networks and applications (Release 13).

[i.6]
OMA API Inventory (http://technical.openmobilealliance.org/Technical/technical-information/oma-api-program)
[i.7]
OMA Service Exposure Framework (http://member.openmobilealliance.org/ftp/Public_documents/ARCH/ServiceExposure)
[i.8]
OMA Exposing Network Capabilities to M2M (http://member.openmobilealliance.org/ftp/Public_documents/ARCH/ENCap-M2M)
[i.9]
oneM2M TS-0001: " Functional Architecture ".
[i.10]
3GPP TS 29.336: Home Subscriber Server (HSS) diameter interfaces for interworking with packet data networks and applications (Release 13)
[i.11]
OMA-TS-REST_NetAPI_CommunicationPatterns-V1_0: “RESTful Network API for Communication Patterns”, Version 1.0, Open Mobile Alliance
-----------------------End of Changes to References  -------------
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