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1. Introduction

This contribution proposes some new test purposes for CSE/NBR group of TS-0018 – Test Suite Structure and Test Purposes. 
As per spec TS-0001:
8.2.2
Accessing Resources in CSEs - Non-Blocking Requests

8.2.2.1
Response with Acknowledgement and optional Reference to Request Context and Capturing Result of Requested Operation

In case the Originator of a Request has asked for only a response with an Acknowledgement indicating acceptance of the Request and an optional reference to the context where the result of the requested operation is expected - i.e. when the Response Type parameter of the request as defined in clause 8.1.2 is set to nonBlockingRequestSynch or to nonBlockingRequestAsynch - it is necessary to provide a prompt response to the Originator with an Acknowledgement - and in case the <request> resource type is supported by the Receiver CSE also, with a reference to an internal resource on the Receiver CSE, so that the Originator can retrieve the status of the request and the outcome of the requested operation at a later time. 
The details of such an internal resource are defined in clause 9.6.12. In case the <request> resource type is supported, the reference is provided in the response to the Request within the Content parameter of the Response. The abbreviation "Req‑Ref" is used for simplicity in the figures of the following clauses.

Two different cases to allow the Originator of a non-blocking request to retrieve the result of a requested operation are defined in the following two clauses.

8.2.2.2
Synchronous Case

In the synchronous case, it is assumed that the Originator of a Request is not able to receive asynchronous messages, i.e. all exchange of information between Originator and Receiver CSE needs to be initiated by the Originator.
In the synchronous case, a Receiver CSE that does not support the <request> resource type shall respond an error indicating that is not supported.

In that case the information flow depicted in figure 8.2.2.2-1 is applicable. For the flow depicted in figure 8.2.2.2-1 it is assumed that completion of the requested operation happens before the Originator is trying to retrieve the result of the requested operation with a second Request referring to the "Req-Ref" provided in the Response to the original Request.

Another variation of the information flow for the synchronous case is depicted in figure 8.2.2.2-2. In this variation it is assumed that the requested operation completes after the second request but before the third request sent by the Originator.

Equivalent information flows are valid also for cases where the target resource of the requested operation is not hosted on the Receiver CSE. From an Originator's perspective there is no difference as the later retrieval of the result of a requested operation would always be an exchange of Request/Response messages between the Originator and the Receiver CSE using the reference to the original request.
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Figure 8.2.2.2-1: Non-blocking access to resource in synchronous mode
(Hosting CSE = Receiver CSE), requested operation completed before second request
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Figure 8.2.2.2-2: Non-blocking access to resource in synchronous mode
(Hosting CSE = Receiver CSE), requested operation completed after the second
but before the third request

8.2.2.3
Asynchronous Case

In the asynchronous case, it is assumed that the Originator or other entities that need to know about the outcome of a Request are able to receive notification messages, i.e. the CSE carrying out the requested operation may send an unsolicited message to the Originator or to other indicated entities at an arbitrary time to send the status and result of the requested operation to one or more Notification Target(s).

If the Receiver CSE selects to send the NOTIFY in non-blocking asynchronous mode, then the Hosting CSE shall request NOTIFY with Response Type parameter indicating non-blocking asynchronous operation with empty target list.

In the asynchronous case, a Receiver CSE that does not support the <request> resource type shall respond to an acceptable request with a response containing an Acknowledgement without a reference to a resource containing the context of the request.

In the asynchronous case the exemplary information flow depicted in figure 8.2.2.3-1 is applicable. In this case it is assumed that the Originator of the Request provided two Notification Targets. (the Originator and one other Notification Target) to which notification shall be sent when the result of the requested operation is available or when the request failed.

Equivalent information flows are valid also for cases where the target resource of the requested operation is hosted on the Hosting CSE itself. From an Originator's or Notification Target's perspective there is no difference as the later notification of the result of a requested operation would always be an exchange of request/response messages between the CSE carrying out the requested operation and the Notification Targets using reference to the original Request ID.
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Figure 8.2.2.3-1: Non-blocking access to resource in asynchronous mode 
(Hosting CSE not equal to Receiver - 1 CSE), Originator provided targets for notification
8.1.2
Request

…..

· Response Type: optional response message type: Indicates what type of response shall be sent to the issued request and when the response shall be sent to the Originator:

· nonBlockingRequestSynch: In case the request is accepted by the Receiver CSE, the Receiver CSE responds, after acceptance, with an Acknowledgement confirming that the Receiver CSE will further process the request. The Receiver CSE includes in the response to an accepted request a reference that can be used to access the status of the request and the result of the requested operation at a later time. Processing of Non-Blocking Requests is defined in clause 8.2.2 and in particular for the synchronous case in clause 8.2.2.2.

· nonBlockingRequestAsynch {optional list of notification targets}: In case the request is accepted by the Receiver CSE, the Receiver CSE shall respond, after acceptance, with an Acknowledgement confirming that the Receiver CSE will further process the request. The result of the requested operation needs to be sent as notification(s) to the notification target(s) provided optionally within this parameter as a list of entities or to the Originator when no notification target list is provided
. When an empty notification target list is provided by the Originator, no notification with the result of the requested operation shall be sent at all.
 Processing of Non‑Blocking Requests is defined in clause 8.2.2 and in particular for the asynchronous case in clause 8.2.2.3.

· blockingRequest: In case the request is accepted by the Receiver CSE, the Receiver CSE responds with the result of the requested operation after completion of the requested operation. Processing of Blocking Requests is defined in clause 8.2.1. This is the default behaviour when the Response Type parameter is not given the request.
· flexBlocking {optional list of notification targets}: When Response Type in the request received by the Receiver CSE is set to flexBlocking, it means that the Originator of the request has the capability to accept the following types of responses: nonBlockingRequestSynch, nonBlockingRequestAsynch and blockingRequest.
· 
The Receiver CSE shall make the decision to respond using blocking or non-blocking based on its own local context (memory, processing capability, etc.) if not defined in the resource handling procedure.
· 
If the Receiver CSE choose to respond using non-blocking mode or blocking mode, based on the presence of notification targets in the request:
· If the notification targets are provided in the request and the Receiver CSE is responding, the Receiver CSE shall choose and respond with nonBlockingRequestAsynch, nonBlockingRequestSynch or blockingRequest mode.
· If notification targets are not provided, the Receiver CSE shall choose and respond with nonBlockingRequestSynch or blockingRequest mode.

Example usage of the response type set to nonBlockingRequestSynch: An Originator that is optimized to minimize communication time and energy consumption wants to express a Request to the receiver CSE and get an acknowledgement on whether the Request got accepted. After that the Originator may switch into a less power consuming mode and retrieve a Result of the requested Operation at a later time.


Further example usage of response type set to nonBlockingRequestSynch: When the result content is extremely large, or when the result consists of multiple content parts from a target group which are to be aggregated asynchronously over time.

Proposal

================ Start of  1st  Part: Test Purposes ==================
TP/oneM2M/CSE/NBR/SYN/001

	TP Id
	TP/oneM2M/CSE/NBR/SYN/001

	Test objective
	Check that the IUT rejects a Non-Blocking Synchronous Request OPERATION if the IUT does not support the <request> resource

	Reference
	TS-0001 [1], clause 8.2.2.2

	Config Id
	CF01

	Parent Release
	Release 2

	PICS Selection
	PICS_NON_BLOCKING_REQUEST_SYNCH

	Initial conditions
	with {

the IUT being in the "initial state" 


and the IUT having registered the AE


and the Originator having privileges to perform CREATE operation on the resource 
TARGET_RESOURCE_ADDRESS 
}


	Expected behaviour
	Test events
	Direction

	
	when {

the IUT receives a valid OPERATION Request from AE containing 



Resource Type set to 3 (container) and 

              

To set to TARGET_RESOURCE_ADDRESS and


From set to AE-ID and 



ResponseType set to 1 (nonBlockingRequestSynch)
}
	IUT ( AE

	
	then {

the IUT sends a valid Response containing 



Response Status Code set to 5206  (NON_BLOCKING_REQUEST_NOT_SUPPORTED)

}
	IUT ( AE


	TP Id
	OPERATION

	TP/oneM2M/CSE/NBR/SYN/001_CRE
	CREATE

	TP/oneM2M/CSE/NBR/SYN/001_UPD
	UPDATE

	TP/oneM2M/CSE/NBR/SYN/001_RET
	RETRIEVE

	TP/oneM2M/CSE/NBR/SYN/001_DEL
	DELETE


TP/oneM2M/CSE/NBR/SYN/002

	TP Id
	TP/oneM2M/CSE/NBR/SYN/002

	Test objective
	Check that the IUT responds to a Non-Blocking Synchronous Request OPERATION with the reference of a <request> resource provided within the Content parameter of the Response 

	Reference
	TS-0001 [1], clause 8.2.2.1

	Config Id
	CF01

	Parent Release
	Release 2

	PICS Selection
	PICS_NON_BLOCKING_REQUEST_SYNCH

	Initial conditions
	with {

the IUT being in the "initial state" 


and the IUT having registered the AE


and the Originator having privileges to perform OPERATION on the resource 
TARGET_RESOURCE_ADDRESS 
}


	Expected behaviour
	Test events
	Direction

	
	when {

the IUT receives a valid OPERATION Request from AE containing 



Resource Type set to 3 (container) and 

              

To set to TARGET_RESOURCE_ADDRESS and


From set to AE-ID and 



ResponseType set to 1 (nonBlockingRequestSynch)
}
	IUT ( AE

	
	then {

and the IUT sends a valid Response containing 

Response Status Code set to 1001 (ACCEPTED for n

onBlockingRequestSynch) and


Content containing


URI attribute set to REQUEST_RESOURCE_ADDRESS
}
	IUT ( AE


	TP Id
	OPERATION

	TP/oneM2M/CSE/NBR/SYN/002_CRE
	CREATE

	TP/oneM2M/CSE/NBR/SYN/002_UPD
	UPDATE

	TP/oneM2M/CSE/NBR/SYN/002_RET
	RETRIEVE

	TP/oneM2M/CSE/NBR/SYN/002_DEL
	DELETE


TP/oneM2M/CSE/NBR/SYN/003

	TP Id
	TP/oneM2M/CSE/NBR/SYN/003

	Test objective
	Check that the IUT returns successfully the <request> resource after receiving a Non-Blocking Synchronous Request OPERATION and it contains the expected result in operationResult attribute

	Reference
	TS-0001 [1], clause 8.2.2.2

	Config Id
	CF01

	Parent Release
	Release 2

	PICS Selection
	PICS_NON_BLOCKING_REQUEST_SYNCH

	Initial conditions
	with {

the IUT being in the "initial state" 


and the IUT having registered the AE 

and the IUT having received a Non-Blocking Synchronous Request OPERATION

and the IUT having created a resource TARGET_RESOURCE_ADDRESS of type <request> under the AE resource

}


	Expected behaviour
	Test events
	Direction

	
	when {

the IUT receives a valid RETRIEVE Request from AE containing 


     To set to TARGET_RESOURCE_ADDRESS and

     From set to AE_ID and 


     ResponseType set to 3 (blockingRequest)
                   no Content
}
	IUT ( AE

	
	then {

the IUT sends a valid Response containing 

Response Status Code set to 2000 (OK) and


Content containing



request resource representation containing




operationResult attribute containing




expected response to OPERATION

}
	IUT ( AE


	TP Id
	OPERATION

	TP/oneM2M/CSE/NBR/SYN/003_CRE
	CREATE

	TP/oneM2M/CSE/NBR/SYN/003_UPD
	UPDATE

	TP/oneM2M/CSE/NBR/SYN/003_RET
	RETRIEVE

	TP/oneM2M/CSE/NBR/SYN/003_DEL
	DELETE


TP/oneM2M/CSE/NBR/ASY/001

	TP Id
	TP/oneM2M/CSE/NBR/ASY/001

	Test objective
	Check that the IUT responds to a Non-Blocking Asynchronous Request OPERATION without a reference to a resource containing the context of the request if the IUT does not support the <request> resource

	Reference
	TS-0001 [1], clause 8.2.2.3

	Config Id
	CF01

	Parent Release
	Release 2

	PICS Selection
	PICS_NON_BLOCKING_REQUEST_ASYNCH

	Initial conditions
	with {

the IUT being in the "initial state" 


and the IUT having registered the AE


and the Originator having privileges to perform OPERATION on the resource 
TARGET_RESOURCE_ADDRESS 
}


	Expected behaviour
	Test events
	Direction

	
	when {

the IUT receives a valid OPERATION Request from AE containing 


Resource Type set to 3 (container) and 

              To set to TARGET_RESOURCE_ADDRESS and

From set to AE-ID and 


ResponseType set to 2 (nonBlockingRequestAsynch)
}
	IUT ( AE

	
	then {
the IUT sends a valid Response containing 


Response Status Code set to 1002 (ACCEPTED for nonBlockingRequestAsynch) and



no Content
}
	IUT ( AE


	TP Id
	OPERATION

	TP/oneM2M/CSE/NBR/ASY/001_CRE
	CREATE

	TP/oneM2M/CSE/NBR/ASY/001_UPD
	UPDATE

	TP/oneM2M/CSE/NBR/ASY/001_RET
	RETRIEVE

	TP/oneM2M/CSE/NBR/ASY/001_DEL
	DELETE


TP/oneM2M/CSE/NBR/ASY/002

	TP Id
	TP/oneM2M/CSE/NBR/ASY/002

	Test objective
	Check that the IUT responds to a Non-Blocking Asynchronous Request OPERATION with the reference of a <request> resource provided within the Content parameter of the Response 

	Reference
	TS-0001 [1], clause 8.2.2.2

	Config Id
	CF01

	Parent Release
	Release 2

	PICS Selection
	PICS_NON_BLOCKING_REQUEST_ASYNCH

	Initial conditions
	with {

the IUT being in the "initial state" 


and the IUT having registered the AE


and the Originator having privileges to perform OPERATION on the resource 
TARGET_RESOURCE_ADDRESS 
}


	Expected behaviour
	Test events
	Direction

	
	when {

the IUT receives a valid OPERATION Request from AE containing 



Resource Type set to 3 (container) and 

              

To set to TARGET_RESOURCE_ADDRESS and


From set to AE-ID and 



ResponseType set to 2 (nonBlockingRequestAsynch)
}
	IUT ( AE

	
	then {

and the IUT sends a valid Response containing 

Response Status Code set to 1002 (ACCEPTED for

nonBlockingRequestAsynch) and


Content containing


URI attribute set to REQUEST_RESOURCE_ADDRESS
}
	IUT ( AE


	TP Id
	OPERATION

	TP/oneM2M/CSE/NBR/ASY/002_CRE
	CREATE

	TP/oneM2M/CSE/NBR/ASY/002_UPD
	UPDATE

	TP/oneM2M/CSE/NBR/ASY/002_RET
	RETRIEVE

	TP/oneM2M/CSE/NBR/ASY/002_DEL
	DELETE


TP/oneM2M/CSE/NBR/ASY/003

	TP Id
	TP/oneM2M/CSE/NBR/ASY/003

	Test objective
	Check that the IUT sends the result of the requested Non-Blocking Asynchronous OPERATION as notification to the Originator when no notification target list is provided 

	Reference
	TS-0001 [1], clause 8.1.2, 8.2.2.2 

	Config Id
	CF01

	Parent Release
	Release 2

	PICS Selection
	PICS_NON_BLOCKING_REQUEST_ASYNCH

	Initial conditions
	with {

the IUT being in the "initial state" 


and the IUT having registered the AE


and the Originator having privileges to perform OPERATION on the resource 
TARGET_RESOURCE_ADDRESS 
}


	Expected behaviour
	Test events
	Direction

	
	when {

the IUT receives a valid OPERATION Request from AE containing 



Resource Type set to 3 (container) and 

              

To set to TARGET_RESOURCE_ADDRESS and


From set to AE-ID and 



ResponseType set to 2 (nonBlockingRequestAsynch)
}
	IUT ( AE

	
	then {
the IUT sends a valid Response (Ack)


and the IUT sends a valid NOTIFY Response containing 

Content containing


expected content of the original Non-Blocking Asynchronous OPERATION
}
	IUT ( AE


	TP Id
	OPERATION

	TP/oneM2M/CSE/NBR/ASY/003_CRE
	CREATE

	TP/oneM2M/CSE/NBR/ASY/003_UPD
	UPDATE

	TP/oneM2M/CSE/NBR/ASY/003_RET
	RETRIEVE

	TP/oneM2M/CSE/NBR/ASY/003_DEL
	DELETE


TP/oneM2M/CSE/NBR/ASY/004

	TP Id
	TP/oneM2M/CSE/NBR/ASY/004

	Test objective
	Check that the IUT does not send the result of the requested Non-Blocking Asynchronous OPERATION as notification to the Originator when an empty notification target list is provided 

	Reference
	TS-0001 [1], clause 8.1.2, 8.2.2.2 

	Config Id
	CF01

	Parent Release
	Release 2

	PICS Selection
	PICS_NON_BLOCKING_REQUEST_ASYNCH

	Initial conditions
	with {

the IUT being in the "initial state" 


and the IUT having registered the AE


and the Originator having privileges to perform OPERATION on the resource 
TARGET_RESOURCE_ADDRESS 
}


	Expected behaviour
	Test events
	Direction

	
	when {

the IUT receives a valid OPERATION Request from AE containing 



Resource Type set to 3 (container) and 

              

To set to TARGET_RESOURCE_ADDRESS and


From set to AE-ID and 



ResponseType set to 2 (nonBlockingRequestAsynch) and


NotificationURI set to empty list
}
	IUT ( AE

	
	then {
the IUT sends a valid Response (Ack)


and the IUT does not send a NOTIFY Response 

}
	IUT ( AE


	TP Id
	OPERATION

	TP/oneM2M/CSE/NBR/ASY/004_CRE
	CREATE

	TP/oneM2M/CSE/NBR/ASY/004_UPD
	UPDATE

	TP/oneM2M/CSE/NBR/ASY/004_RET
	RETRIEVE

	TP/oneM2M/CSE/NBR/ASY/004_DEL
	DELETE


================ End of  1st  Part: Test Purposes ==================
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