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Introduction

This contribution intends to add the potential solution that interworking with Handle system via IPE.

R01: some editorial changes.
----------------------- Start of change 1 -----------------------
8.2.x Discovery based on interworking with Handle system via IPE
This clause provides details for implementing interworking with an external system using Handle identification via an IPE.
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Figure 8.2.x-1: Discovery based on interworking with Handle system via IPE 
Step 1: An Originator (e.g. an AE) sends a request to the CSE to discover information related to a tangible identifier. The parameters in the request are set as follows: 

Operation: Retrieve

To: <CSEBase> or <physicalObject> by pre-provisioning
Filter Criteria: set the attribute (e.g. “tangibleID = 21.86101/t-93”) and filterUsage to‘IPEOnDemandDiscovery’, and other necessary conditions

Step 2a: If there are no matched results found, the CSE checks if the IPE supports the Handle system. The type of tangible identification system can be identified by the  heterogenous identification recognition functionality of the CSE from the tangibleID or provided in the request of AE. 
Editor’s Note: How the IPE support of a specific identification system (e.g. Handle) is discovered by the CSE heterogenous identification functionality is FFS.
Step 2b: If the type of tangible identifier is Handle and a corresponding identification resolution IPE for Handle system is found, the CSE sends Notify request to the IPE. The Notify request contains the ID of the orginator and the filterCriteria parameters, including the tangibleIDcondition.
Step 3a: The IPE consists of a Handle Client which has specific functions and standardized interface and protocol to communicate with Handle server. When IPE receives the request from CSE, the client is responsible to encapsulate a new request message, the main common elements of request are shown in Table 8.2.x-1.

Step 3b: The Client sends the request to the GHR, see [6] for request implementation specification.

NOTE: It is assumed that the IPE/ Handle Client software is pre-provisioned with GHR service information that includes the IP address, port number and so on. 

Step 3c: GHR responds with the service information of the responsible LHS “21.86101”. The service information includes the IP address, transmission protocol (e.g. TCP, UDP and HTTP), port number used by the interface (e.g. the default port number is 2641) and so on. 
Step 3d: According to the received service information, the Client sends the same request as Step 3b to the LHS to query handle "21.86101/t-93". 
Step 3e: Optionally, Client authentication is implemented and invoked between the LHR and Client.

Step 3f: LHS searches for the handle "21.86101/t-93" related information. Each handle may have a set of values assigned to it. These handle values use a common data structure for its data. Figure 8.2.x-2 shows the handle "21.86101/t-93" with a set of three handle values. 

Step 3g: LHS responds to the query result. The main elements of the response are shown in Table 8.2.x-2. 


Step 4a: The IPE creates physical entity resource(s) based on the information received. How the IPE mapps the received information to the physical entity resource depends on the specific implementation of the used system. For example, a system may assign Handle identifiers to oneM2M physicalObject resources. The corresponding IPE will create a local physicalObject resource with the exact representation received. In another implementation, the values returned may be mapped to a single attribute of the corresponding physicalObject resource.
Step 4b: The IPE sends the Notify response to the CSE including the list of created physicalObject resource(s). 

Step 5: CSE responds with the query result to the Originator AE. 
Table 8.2.x-1: Request Message Element

	Element
	Description

	OpCode
	It stands for operation code, which is a four-byte unsigned integer that specifies the intended operation. In the case of resolution operation, the <OpCode> is set to OC_RESOLUTION.

	Handle
	It represents the tangible ID. In the Handle system, it is a UTF8-String that specifies the handle to be resolved. 

	IndexList
	It is a 4-byte unsigned integer followed by an array of 4-byte unsigned integers. The first integer indicates the number of integers in the integer array. Each number in the integer array is a handle value index and refers to a handle value to be retrieved. The client sets the first integer to zero (followed by an empty array) to ask for all the handle values regardless of their index.

	TypeList
	It is a 4-byte unsigned integer followed by a list of UTF8- Strings. The first integer indicates the number of UTF8-Strings in the list that follows. Each UTF8-String in the list specifies a data type. This tells the server to return all handle values whose data type is listed in the list. The <TypeList> may contain no UTF8-String if the first integer is 0. In this case, the server must return all handle values regardless of their data type.e.g. URL.


Table 8.2.x-2: Successful Response Message Element

	Element
	Description

	Handle
	It represents the tangible ID. In the Handle system, it is a UTF8-String that specifies the handle queried by the client. 

	ValueList
	A 4-byte unsigned integer followed by a list of handle values. The integer specifies the number of handle values in the list. The integer is set to zero if there is no handle value that satisfies the query. Each handle may have a set of values assigned to it. For example, in the Figure 8.2.x-2, the <data> parameter describes the resource identified by the handle, e.g. http://www.dlib.org/dlib. 
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Figure 8.2.x-2: set of values for handle "21.86101/t-93"
----------------------- End of change 1 -----------------------
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