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Introduction
This contribution proposes a overall description of the long polling channel functionality, addionality described with an example of basic scenario of a remote control of an actuator behind a NAT.
-----------------------Start of new text 1-------------------------------------------

6.x
Long Polling
6.x.1 Introduction
In some of cases, an AE or a CSE can not receive notification directly from other entities.  The reason could be the entity is non-server capable or that it is located behind a NAT or firewall and therfore can not be accessible from outside the network.
The Long Polling channel feature is defined to solve this issue.  The request-unreachable entity AE/CSE creates a <pollingChannel> resource on its hosting CSE, and then polls any type of request(s) for itself from the <pollingChannel>.
A typical use case is for instance, an AE can retrieve notifications by long polling on the channel when it cannot receive notifications asynchronously from a subscription Hosting CSE due to a NAT.
When the < pollingChannel > is created , a virtual resource < pollingChannelURI> is automatically created as a child and is used to perform service layer long polling. The AE or CSE which created the <pollingChannel> resource on its Registrar CSE sends a Retrieve request targeting the <pollingChannelURI> resource as a service layer long polling request. The response to the long polling request is hold on the CSE until there are any requests received on the channel or the request reaches the request expiration time.
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Figure 6.x1-1: Long polling channel call flows

1) The Target (AE/CSE)  which is request-unreachable entity polls its hosting CSE by sending RETRIEVE request periodically ( “req1”). 
The Receiver which is the <pollingChannel> Hosting CSE holds the request until it has any requests to return to the Originator. 
If the request expires and there is no available request to return, the hosting CSE sends the response with a status indicating a timeout has occurred to inform the Originator that a new polling request should be generated again.
2) The Originator sends a request “req2” to the Target. If the Target is an AE , “req2” is a NOTIFY. If the Target is a CSE, it could be any CRUDN request primitive.
3)  The hosting CSE internally processes the polling channel RETRIEVE.

4) The hosting CSE replies to the Polling request in a response “resp1” (RETRIEVE response) , carrying the req2 in the content parameter.
5) The Target sends a NOTIFY request "req3" containing the "resp2", which is the response to the "req2" sent in step 2) and step 4).
6) The "resp2" is forwarded to the Originator.
7) The hosting CSE sends to the Target a reponse to “req3” (NOTIFY response). 
6.x.2 Long polling example

An AE actuator ADN-AE1 is behind a NAT and can not be notified by its hosting CSE. It has to retrieve notifications by long polling on the channel it has created.


[image: image2.emf]Actuator 

ADN-AE1

Smartphone 

ADN-AE2

Mca

MN-CSE

Mca

NAT


Figure 6.x.2-1: Actuator remote control using polling channel
The ADN-AE1 is registered on it hosting MN-CSE and has created a container resource < cont_actuator_status > to store is status data ON/OFF.  

The ADN-AE2 is able to trigger remotely a status change of the actuator by creating a new contentInstance ‘ON ‘or ‘OFF’ onto the < cont_actuator_status >  resource. As a subscription has been created on the < cont_actuator_status >  resource to be able to notify the ADN-AE1 of any change of the status on its CSE resource.
Due to the NAT, the ADN-AE1 can not be notified directly,  so it has created a <pollingChannel> resource on its hosting MN-CSE. 
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Figure 6.x.2-2: Actuator example call flows

A call flow for remote control is depicted in Figure 6.x.2-2 and the steps are ordered as follows: 

1) The ADN-AE1 sends RETRIEVE request periodically to the gateway in order to retrieve requests, which is marked as REQ1. 

2) When the user updates the actuator state on the smartphone, the ADN-AE2 generates a contentInstance create request to the container resource <cont_actuator_status> of ADN-AE1, representing an updated state of actuator ADN-AE1.

3) The gateway (MN-CSE) sends response to the smartphone application (ADN-AE2), to indicate that the contentInstance is created.
4) As the container resource <cont_actuator_status> in the MN-CSE has a subscription, a Notification REQ2 triggered by contentInstance creation,  is sent to the ADN-AE1.
5) As the ADN-AE1 is not able to receive notification, the gateway (MN-CSE) internally processes RETRIEVE request and response to the ADN-AE1 with the REQ2 in content parameter.
6) After processing, e.g. turning on the water spray, then the ADN-AE1 sends NOTIFY request REQ3 to the gateway (MN-CSE) carrying the response "RESP2" in the content parameter, to indicate the switching requested had been successfully performed. 

7) The gateway (MN-CSE) sends NOTIFY response to the actuator application (ADN-AE1), to indicate that the response is successfully sent.
-----------------------End of new text 1-------------------------------------------
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