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Introduction
The general procedure for device triggering is described at claue 8.3.3.2 in TS-0001.

An interworking architecture for 3GPP and oneM2M can be considered as following figure. 
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A device triggering for UE that runs oneM2M entities may perform either T8 or Tsp. It is two different interface toward IN-CSE. However, information element for triggering procedure may identical between T8 and Tsp.

The difference between T8 and Tsp is protocol which is communication methods.

T8 support Application Programming Interface and Tsp support Diameter over SCTP as specified at clause 6 in 3GPP TS 29.368.



















	
	
	
	

	

	
	
	



	

	
	
	

	
	
	
	


	

	
	
	


	

	
	
	


	

	
	
	


	

	
	
	


	

	
	
	


	

	
	
	


	

	
	
	


	

	
	
	

	

	
	
	





	
	
	
	

	

	
	
	











	
	
	
	


	

	
	
	

	

	
	
	

	

	
	
	





	
	
	
	

	

	
	
	



	

	
	
	

	

	
	
	




	

	
	
	


	

	
	
	


	

	
	
	



	
	
	
	

	


	
	
	




	

	
	
	


R01: 
· R01 is based on ARC-2018-0060R02 which is WG agreed clean up for TS-0026.
· Procedure is discussed with Bob and agreed  with Bob based on 3GPP TS 29.122 which define two API for device triggering.

· DeviceTriggering
· DeviceTriggeringDeliveryReportNotification
· Description of procedure is revised.

Figure has been changed with 3GPP Network Elements instead of detailed network elements such as SGSN or C-SGN, SMS-SC/GMSC/IWMSC. Based on the figure, procedure is revised.
3GPP TS 29.122 describes procedures for device triggering as following.
4.4.6
Procedures for Device Triggering

The procedures are used by the SCS/AS to deliver the device trigger via T8 interface.
In order to create a new device trigger, the SCS/AS shall send an HTTP POST message to the SCEF. The body of the HTTP POST message shall include the External Identifier or MSISDN, SCS/AS Identity, trigger reference number, validity period, priority, Application Port ID and trigger payload, and may include TLTRI.

Upon receipt of the corresponding HTTP POST message, the SCEF shall check if the SCS/AS is authorised to send a trigger request and if the SCS/AS has exceeded its quota or rate of trigger submission. The SCEF shall also resolve the External Identifier or MSISDN to IMSI and retrieve the "Routing Information" from HSS for the triggering delivery. If the authorisation check fails, or if the quota or rate of trigger submission was exceeded, or if there is no valid subscription information or if the "Routing Information" cannot be found, then the SCEF shall reject the request with an error message to the SCS/AS. Otherwise, the SCEF shall perform the device trigger procedure over Tsp as defined in 3GPP TS 29.368 [24] and T4 as defined in 3GPP TS 29.337 [25]. Upon completion of this procedure, the SCEF shall create a resource which represents the triggering transaction, addressed by a URI that contains the SCS/AS identity and an SCEF-created transaction identifier, and shall respond to the SCS/AS with a 201 Created message, including the trigger and a Location header field containing the URI for the created resource. The SCS/AS shall use the URI received in the Location header in subsequent requests to the SCEF to refer to this device triggering transaction.
In order to replace an existing device trigger, the SCS/AS shall send an HTTP PUT message to the SCEF, using the URI received in the response to the request that has created the device triggering transaction resource. The body of the HTTP PUT message shall include SCS/AS Identity, trigger reference number, validity period, priority, Application Port ID and trigger payload, and may include TLTRI. The SCS/AS Identity and TLTRI (if available) shall remain unchanged from previously provided values.

After receiving the corresponding HTTP PUT message from the SCS/AS, the SCEF shall check if the SCS/AS is authorised to replace an existing device trigger and if the SCS/AS has not exceeded its quota or rate of trigger submission. If any of these checks fail, then the SCEF shall reject the message with an error. Otherwise, the SCEF shall replace the device triggering with the SMS-SC by performing the device trigger replace procedure over Tsp as defined in 3GPP TS 29.368 [24] and T4 as defined in 3GPP TS 29.337 [25]. Upon completion of this procedure, the SCEF shall send an HTTP response to the SCS/AS to indicate trigger replace success or failure.

In order to recall an existing device trigger, the SCS/AS shall send an HTTP DELETE message to the SCEF, using the URI received in the response to the request that has created the device triggering transaction resource.
After receiving the corresponding HTTP DELETE message from the SCS/AS, the SCEF shall check if the SCS/AS is authorised to send a recall trigger request and if the SCS/AS has not exceeded its quota or rate of trigger submission. The SCEF shall also check if the device triggering transaction resource referenced by the URI exists. If any of these checks fail, then the SCEF shall reject the message with an error. Otherwise, the SCEF shall recall the device triggering with the SMS-SC by performing the device trigger replace procedure over Tsp as defined in 3GPP TS 29.368 [24] and T4 as defined in 3GPP TS 29.337 [25]. Upon completion of this procedure, the SCEF shall send an HTTP response to the SCS/AS to indicate trigger recall success or failure.
When it receives the Message Delivery Report from the SMS/SC, the SCEF shall send an HTTP POST message to the SCS/AS to report the trigger delivery result. The body of the HTTP POST message shall include the identifier if the transaction, TLTRI (if available), and cause. If available, the TLTRI shall be the same as the one assigned by the SCS/AS when the correlated device triggering transaction resource was created. The SCS/AS shall respond with an HTTP 200 OK or 204 No Content response.

A data model for device triggering is describes in 3GPP TS 29.122 as following.
5.7.2.1.2
Type: DeviceTriggering

This type represents device triggering request. The same structure is used in the request and response.

Table 5.7.2.1.2-1: Definition of type DeviceTriggering

	Attribute name
	Data type
	Cardinality
	Description
	Applicability (NOTE)

	id
	string
	0..1
	SCEF-chosen identifier of this device triggering transaction. Shall be absent in POST requests to create a resource, and shall be present otherwise.
	

	scsAsId
	ScsAsId
	1
	Identifies the SCS/AS
	

	tltrId
	TltrId
	0..1
	SCS/AS-chosen correlator. May be provided by the SCS/AS in the request to create a resource. Shall be provided in the body of all subsequent request and response if it was present in the body of the resource creation request.
	

	self
	Id
	0..1
	Link to this resource. This parameter shall be supplied by the SCEF in HTTP responses that include an object of DeviceTriggering type
	

	triggerReferenceNumber
	integer
	1
	The reference number is allocated by the initiator of a transaction and is used in all subsequent messages related to that transaction.
	

	validityPeriod
	DurationSec
	1
	The validity time in seconds for the specific action requested.
	

	priority
	Priority
	0..1
	Identifies the priority of the device trigger.
	

	applicationPortId
	Port
	0..1
	This is used to uniquely identify the triggering application addressed in the device.
	

	triggerPayload
	binary
	1
	The device triggering payload.
	

	notificationDestination
	Link
	0..1
	A URI indicating the notification destination for T8 notifications.
	

	requestTestNotification
	boolean
	0..1
	Set to true by the SCS/AS to request the SCEF to send a test notification as defined in subclause 5.2.5.3. Set to false or omitted otherwise.
	Notification_test_event

	websockNotifConfig
	WebsockNotifConfig
	0..1
	Configuration parameters to set up notification delivery over Websocket protocol as defined in subclause 5.2.5.4.
	Notification_websocket

	deliveryResult
	DeliveryResult
	0..1
	The delivery result shall be included in the HTTP responses that indicate the delivery status of the device triggering.
	

	NOTE:
Properties marked with a feature as defined in subclause 5.7.4 are applicable as described in subclause 5.2.7. If no feature are indicated, the related property applies for all the features.


Editor´s note: It is FFS if trigger reference number is made redundant by the tltrId

5.7.2.1.3
Type: DeviceTriggeringDeliveryReportNotification

This type represents device triggering delivery report notification. 

Table 5.7.2.1.4-1: Definition of type DeviceTriggeringDeliveryReportNotification

	Attribute name
	Data type
	Cardinality
	Description
	Applicability (NOTE)

	transactionId
	string
	1
	Identifier of the related device triggering transaction resource, as defined by the "id" attribute of the "DeviceTriggering" data type. 
	

	transaction
	Link
	1
	Link to the related device triggering transaction resource to which this notification is related.
	

	tltrId
	TltrId
	0..1
	SCS/AS-chosen correlator for the related device triggering transaction resource. Shall be present if it was provided when the related device triggering transaction resource was created.
	

	result
	DeliveryResult
	1
	OK, unknown or diverse failures
	

	NOTE:
Properties marked with a feature as defined in subclause 5.3.4 are applicable as described in subclause 5.2.7. If no feature are indicated, the related property applies for all the features.


-----------------------Start of change 1-------------------------------------------
7.5.1
General Procedure for 3GPP Based Device Triggering
An IN-CSE may initiate a device tigger to an ASN/MN-CSE or ADN-AE to have it establish a connection to the IN-CSE, enrol to a MEF, register to the IN-CSE, update its PoA, or perform a CRUD operation on a specified resource.  The IN-CSE may initiate the device trigger itself or it may be initiated by a request that the IN-CSE receives from an AE.
Whenever the IN-CSE sends a device trigger to an ASN/MN-CSE or ADN-AE hosted on a 3GPP UE, the device triggering procedure as described in 3GPP TS 29.122 shall be used as the basis for the procedure defined below.

This procedure supports an ASN/MN-CSE or ADN-AE is hosted on a 3GPP UE that is directly connected to a 3GPP access network.
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Figure 7.5.1-1: General Procedure for Device Triggering 
Pre-condition

The UE that hosts the ASN/MN-CSE or ADN-AE is available to receive the device trigger using one of the connectivity establishment methods described in clause 6.
Step 1 (Optional): Request targeted to ASN/MN-CSE or ADN-AE
An AE may initiate a device trigger to an ASN/MN-CSE or ADN-AE explicitly by creating or updating a <triggerRequest> resource as specified at clause 9.6.49 in TS-0001. Alternatively, an AE may initiate a device trigger to an ASN/MN-CSE or ADN-AE implicitly by issuing a request to an IN-CSE that requires device triggering. For example, if an IN-CSE receives an AE request to perform a CRUD operation targeting an ASN/MN-CSE or ADN-AE that is not reachable by the IN-CSE, the IN-CSE may generate a trigger request.
Step-2: Determine if Device Triggering is required
The IN-CSE determines whether to send a device trigger to the targeted ASN/MN-CSE or ADN-AE.  Further details are provided in clause 8.3.3.2.1 of oneM2M TS‑0001 [1].
When IN-CSE receives oneM2M Request message, the IN-CSE shall replace to T8 API as defined in 3GPP TS 29.122.
Step 3: DeviceTriggering
The IN-CSE sends the DeviceTriggering that contains information as specified in 3GPP TS 29.122 [5]. Such information shall be include:
· scsAsId shall be set to a value that is prearranged between the Service Provider and MNO.

· triggerReferenceNumber shall be set to a value assigned based on internal IN-CSE polices and shall be different from other triggers issued by this IN-CSE during the lifetime of this request or the triggerReference attribute of the <triggerRequest> resource..
· validityPeriod shall be set to either the triggerValidityTime attribute of the <triggerRequest> resource if the trigger request is initiated by an AE or otherwise by IN-CSE internal policies. 
· triggerPayload (if present) shall be configured as described in clause 8.3.3.2.1 of oneM2M TS 0001 [1] and clause 9.2.1 of TS-0004 [4]. An empty payload indicates that the targeted ASN/MN-CSE or ADN-AE shall re-establish connectivity with the IN-CSE.
· The following information may be included:
· id may be set to the M2M-Ext-ID of the targeted UE hosting an ASN/MN-CSE or ADN-AE.
· tltrId  is used to identify the trigger request.  It shall be assigned based on internal IN-CSE polices and shall be different from other tltrIds issued by this IN-CSE during the lifetime of this request.  Later, if the request needs to be recalled, this value will be used to reference the request that needs to be recalled.
· priority may be set to either PRIORITY or NO_PRIORITY per internal IN-CSE policies and/or agreements between the Service Provider and MNO or  the triggerPriority attribute of the <triggerRequest> resource.
· applicationPortID may be set to triggerPortID attribute of the <triggerRequest> resource for the targeted ASN/MN-CSE or ADN-AE.
· notificationDestination may be configured with a URI that the SCEF can target Device Trigger notifications towards.  The value of this URI shall be based on internal IN-CSE policies or IN-CSE identifier.
· self may be set to resourceID of <triggerRequest> resource on IN-CSE.
· requestTestNotification may be set to triggeRequestTestNotification of the <triggerRequest>
· websockNotifConfig may be set to triggeNotificationWebsocket of the <triggerRequest>


· 
· 
· 
Step 4: DeviceTriggering

For the purpose of confirmation of Step 3, the SCEP sends the DeviceTriggering that contains information as specified in 3GPP TS 29.122 [5]. Such information shall be include:
· scsAsId shall be set to a value that is prearranged between the Service Provider and MNO.

· triggerReferenceNumber shall be set to a value assigned based on internal IN-CSE polices and shall be different from other triggers issued by this IN-CSE during the lifetime of this request or the triggerReference attribute of the <triggerRequest> resource..
· validityPeriod shall be set to either the triggerValidityTime attribute of the <triggerRequest> resource if the trigger request is initiated by an AE or otherwise by IN-CSE internal policies. 
· triggerPayload (if present) shall be configured as described in clause 8.3.3.2.1 of oneM2M TS 0001 [1] and clause 9.2.1 of TS-0004 [4]. An empty payload indicates that the targeted ASN/MN-CSE or ADN-AE shall re-establish connectivity with the IN-CSE.
· deliveryResult shall be included in the HTTP response that indicate the status of the device triggering as defined in 3GPP TS 29.122 [5]  
The following information may be included:

· id may be set to the M2M-Ext-ID of the targeted UE hosting an ASN/MN-CSE or ADN-AE.
· tltrId  is used to identify the trigger request.  It shall be assigned based on internal IN-CSE polices and shall be different from other tltrIds issued by this IN-CSE during the lifetime of this request.  Later, if the request needs to be recalled, this value will be used to reference the request that needs to be recalled.
· priority may be set to either PRIORITY or NO_PRIORITY per internal IN-CSE policies and/or agreements between the Service Provider and MNO or  the triggerPriority attribute of the <triggerRequest> resource.
· applicationPortID may be set to triggerPortID attribute of the <triggerRequest> resource for the targeted ASN/MN-CSE or ADN-AE.
· notificationDestination may be configured with a URI that the SCEF can target Device Trigger notifications towards.  The value of this URI shall be based on internal IN-CSE policies or IN-CSE identifier.
· self may be set to resourceID of <triggerRequest> resource on IN-CSE.

· requestTestNotification may be set to triggeRequestTestNotification of the <triggerRequest>
· websockNotifConfig may be set to triggeNotificationWebsocket of the <triggerRequest>
Step 5: Device Triggering delivery procedure
The trigger is delivered to the UE hosting the ASN/MN-CSE or ADN-AE.  

Step 6: DeviceTriggeringDeliveryReportNotification 

The SCEF sends a DeviceTriggeringDeliveryReportNotification to the IN-CSE to indicate the trigger delivery outcome. The SCEF indicates if delivery was successful, unknown, or failed.  This message is defined in 3GPP TS 29.122 [5] and includes the following: 
· transactionId is a SCEF-chosen identifier for this device triggering. 
· 
· transaction  shall be included for link to the related device triggering transaction resource.
· result is OK, unknown or diverse failures as defined in 3GPP TS 29.122 [5] .
The following information may be included:

· tltrId (same as in the request)


Steps 7 (optional) and 8: IN-CSE Updates <triggerRequest> and Response to 1a or 1b
If device trigger was initiated by an AE via a <triggerRequest> resource, then IN-CSE shall update <triggerRequest> resource with trigger status information. 
Step 9: ASN/MN-CSE or ADN-AE performs triger actions
If the trigger has no payload, the ASN/MN-CSE or ADN-AE shall re-establish connectivity with the IN-CSE. If the address of the IN-CSE is not known to the ASN/MN-CSE or ADN.


Based on the type of trigger request received, the ASN/MN-CSE or ADN-AE performs the corresponding trigger actions such as establish connectivity with the IN-CSE, enrol with the MEF, register to the IN-CSE, update its PoA, or execute a CRUD request on a specified resource.

Further details are described in clause 8.3.3.2.1 of oneM2M TS‑0001 [1] and clause 9.2.1 of TS-0004 [4]  
-----------------------End of change 1---------------------------------------------
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