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Introduction

This contribution intends to modify the solution that interworking with external identification resolution systems via IPEs in accord with the updates in sections 8.1 and 8.2.

----------------------- Start of change 1 -----------------------
8.1
Scenarios analysis based on oneM2M architecture

8.1.1
Creation of physical object representation and repository

A oneM2M AE captures a physical/passive object using specialized resources (e.g. <physicalObject> type) with information that describes it for use within the system. These specialized resources can be stored at CSEs in a location associated with the AE or in repositories. 

The creation procedure is described at a high level in Figure 8.1.1-1. Various attributes of the specialized resource can be populated at the time of creation or provided via updates. The details related to attribute creation are to be provided with the resource definitions in clause 8.2.
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Figure 8.1.1-1 Creation procedures for the <physicalObject> resource
The oneM2M platform can interwork with external systems or databases based on different identification mechanisms and technologies such as ONS, Handle system, uCodeRP, etc. In order to enable interworking with these systems and access the associated physical object information, the resource definitions in clause 8.2. provide links to these external resources.

8.1.2
Providing associated tangible identifiers and mapping information

A oneM2M AE captures the tangible identifiers (e.g. from tags attaching to a physical entity) and also captures other related information (e.g. location, time). The procedures are shown in Figure 8.1.2-1 and assume that specific attributes of the resource representing the physical object (e.g. <physicalObject>) are used to capture this information.  Assuming the <physicalObject> resources have already been created, the tangible identifiers can be provided via UPDATE operations to the associated physical object resource and operation details are to be provided with the resource definitions in clause 8.2.
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Figure 8.1.2-1 Update procedures
1. AEs (AE1, AE2) capture the tangible identifiers and potentially other information (e.g. location, time) associated with the physical entities.
2. If <physicalObject> resources have already been created (e.g. by an inventory application) the AEs optionally update the resources with the tangible identifiers and identifier type. The AEs can also update other information (e.g. location, time) related to the physical entities.  The AEs can also provide their own communication identifier to be associated with the physical object at the CSE. Alternatively, the AEs can start by first creating the necessary <physicalObject>  
8.1.3
Identifier-based discovery of Physical Object information

When an application wants to discover Physical Object information based on the tangible identifier associated with a <physicalObject> hosted by a CSE there are two cases as follows:
Case 1: When the discovery request response requires only information maintained by the CSE, as shown in Figure 8.1.3-1.
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Figure 8.1.3-1 Discovery procedure for case 1
1.  The discovery AE initiates a request (e.g. to discover the IDservicesCommID of a device that interworks to the particular physical entity). The tangible identifier of the physical entity is included in the request. 
2. The CSE receives and processes the request. If the identifier type is not included in the request, the CSE can recognize the type of tangible identifier from the tangibleID. The CSE resolves the tangible identifier to a <physicalObject> and discovers the communication identifier (IDServiceCommAddrList) of the device that interworks to the physical entity. 
3. The CSE forwards the discovery results to the requesting AE.
Case 2:  When the discovery request response requires additional information which is not maintained on the queried CSE. The CSE can interwork with external identification
resolution system(s) to assist with the identification resolution. The discovery procedure is shown in figure 8.1.2-2.
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Figure 8.1.3-2 Discovery procedure for case 2
1.  The discovery application AE initiates a request (e.g. to discover the communication identifier of a device that can be used to identify the particular physical entity). The tangible identifier of the physical entity is included in the request.
2. The CSE receives the request. If the identifier type is not included in the request, the CSE can recognize the type of tangible identifier from the tangibleID.
3. The CSE sends the tangible identifier (tangibleID) to the corresponding external resolution system (e.g. Handle system), and receives resolution results from the resolution system. The results can include the communication identifier of a device that can be used to identify the physical entity.
4. The CSE can store the information received locally and responds with the discovery results to the requesting AE.
Editor’s Note: Details of Step 3 of this procedure are FFS.
8.1.4
Discovery of external identifiers based on interworking with external systems via IPEs

As described in case 2 of clause 8.1.3, CSEs may maintain tangible identifier information for physical entities using identification resolution systems such as ONS, Handle system and uCodeRP.
The interworking between a CSE and the external identification resolution systems may also be implemented through an IPE. IPEs for identification resolution systems generally consist of two components: clients and interworking modules. Each identification resolution system has its corresponding client that has specific functions and standardized interface and protocol to communicate with the server of an identification resolution system. The interworking module translates the external entities into oneM2M resources (e.g. <physicalObject>) and exposes the resources via the oneM2M reference point.
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Figure 8.1.4-1: IPE registration for interworking with Identification resolution systems 
As a pre-requisite to assisting the CSE in interworking, it is assumed that IPE discovers the external identification resolution systems proactively or is pre-previsioned accordingly.
 The IPE registers to the CSE using generic registration procedures and creates a corresponding <AE> resource. In addition, the IPE may create <physicalObject> resources for capturing tangible identifier information. This initial step is shown in Figure 8.1.4-1.
The discovery procedure when the interworking with external systems uses IPEs is further described below and in figure 8.1.2-2.
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Figure 8.1.4-2: Discovery procedure using IPEs for interworking with external systems
Step 1: AE (e.g. a query application) sends a RETRIEVE request to CSE (e.g. a service platform) to discover the information related to a tangible identifier. In the request, filterUsage is set to 'IPEOnDemandDiscovery' and filterCriteria to the necessary conditions, e.g. “tangibleID = 10.01000.1011”.
Step 2: If there are no matches for the tangible identifier, based on filterUsage being set to 'IPEOnDemandDiscovery', the CSE checks whether identification resolution IPEs may be used. For this purpose, the CSE may check which IPEs are registered to the CSE and whether they support the type of tangible identifier needed by the discovery request. If a corresponding identification resolution IPE is registered, the CSE sends Notify request to the IPE. The CSE includes the tangibleID, AE-ID and the Filter Criteria in the Notify request, indicating a request for on-demand discovery in the interworked system.
Step 3: The IPE interworks with external identification resolution system(s) to resolve the tangible identifier, e.g. the result may include the communication identifier (IDServiceCommAddrList) of a device that interworks to the physical entity.  
NOTE 1: The IPE interworks with the external identification resolution system (server) through the corresponding client that identifies according to the identifier type. For example, an EPC (e.g. 10.01000.1001011101) is input to the ONS client, and the client sends the EPC to the ONS server in a request with standardized protocol. The ONS server may interact with the client several times before it finally responds with the communication identifier (e.g. IP address 10.101.101.193).
Step 4: The IPE creates physical entity resource(s) including the information received and sends the Notify response including the list of created resource(s) . 
Step 5: The CSE sends the discovery result to the AE with the list of the resources matching the query. 
----------------------- End of change 1 -----------------------
----------------------- Start of change 2 -----------------------
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----------------------- End of change 2 -----------------------
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