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Introduction

The SCEF supports an API to allow an IN-CSE to be informed whether or not a UE hosting an ASN/MN-CSE or ADN-AE is roaming from its home network.  
This contribution proposes functionality to enable an IN-CSE to request that the SCEF send it Roaming Indication Reports containing the roaming status of devices that host ASN/MN-CSEs or ADN-AEs.

Based on these reports, the IN-CSE can support the scheduling of requests based on the roaming status of a ASN/MN-CSE or ADN-AE hosted on a roaming UE.  The IN-CSE can buffer requests for an ASN/MN-CSE or ADN-AE and send these requests when the hosting UE is no longer roaming.   An IN-CSE can also make the roaming status of ASN/MN-CSEs or ADN-AEs available to IN-AEs such that they can use this status to determine whether or not to avoid or delay sending requests to these ASN/MN-CSEs or ADN-AEs.    

-----------------------Start of change 1-------------------------------------------
7.4.2
Scheduling communication based on Roaming Indications

The 3GPP SCEF Monitoring functionality described in 3GPP TS 23.682 [2] supports an API to allow an IN-CSE to be informed when the roaming status of a UE in the underlying 3GPP network changes.    
An IN-CSE may request to receive indications from an underlying 3GPP network when the roaming status of a 3GPP UE hosting an ASN/MN-CSE or ADN-AE changes.  Based on these indications, the IN-CSE may buffer requests for ASN/MN-CSEs or ADN-AEs that are hosted on roaming UEs and send these requests when they are no longer roaming.  The determination of whether or not to buffer requests may be based on system policies that are outside the scope of the current document.  An IN-CSE may also make the roaming status of ASN/MN-CSEs or ADN-AEs available to IN-AEs such that they can use this status to determine whether or not to avoid and or delay communications until they are no longer roaming.
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Figure 7.4.2-1: Request for Roaming Status Indications
Pre-conditions:

There is a relationship in place between the IN-CSE and MNO allowing the IN-CSE to request Roaming Status Reports from the underlying 3GPP network.  The method for establishing this relationship is outside the scope of the present document.
An ASN/MN-CSE or ADN-AE registers with the IN-CSE and configures the M2M-Ext-ID attribute of its <remoteCSE> or <AE> resource. The IN-CSE examines the M2M-Ext-ID and recognizes that it is associated with an MNO that it has a relationship with.  
The ASN/MN-CSE or ADN-AE or IN-CSE creates a <node> resource. This <node> resource has roamingStatus and networkID attributes.
An IN-AE may subscribe to the IN-CSE to receive notifications when the roaming status of a ASN/MN-CSE or ADN-AE changes.  This subscription is made to the roamingStatus and/or networkID attributes of the <node> resource.
The IN-CSE may be configured with policies to control whether or not to buffer requests targeting ASN/MN-CSEs or ADN-AEs hosted on 3GPP UEs that are roaming.  The method for configuring these policies is outside the scope of the present document.

Step 1: IN-CSE determines to issue Network Status Request
If the IN-CSE can resolve the M2M-Ext-ID to a SCEF and IN-CSE policies allow for it, the IN-CSE issues a Roaming Status Request.  Note, these IN-CSE policies are outside the scope of the present document.
Step 2 (Optional): DNS Query/Response

To determine which SCEF to contact, an IN-CSE may determine the IP address(es)/port(s) of the proper SCEF by performing a DNS query using the M2M-Ext-ID (M2M External Identifier) of the ASN/MN-CSE or ADN-AE.  Alternatively, an IN-CSE may use a pre-configured SCEF identifier.  The method for pre-configuring a SCEF identifier into the IN-CSE is outside the scope of the present document.

Step 3: Roaming Status Request

The IN-CSE requests roaming status reports for a particular ASN/MN-CSE or ADN-AE hosted on a UE. The fields of the API are populated as follows.

· External Identifier shall be set to the M2M-Ext-ID of the UE hosting the targeted ASN/MN-CSE or ADN-AE.

· SCS Identifier shall be set to a value that is prearranged between the Service Provider and MNO.

· T8 Destination Address shall be set to the IP Address of the IN-CSE.

· TTRI is used to correlate this request with future responses. It shall be assigned based on internal IN-CSE policies.  

· TLTRI is used to identify the Roaming Status Report request.  It shall be assigned based on internal IN-CSE policies.  Later, when reports are received, the value shall be used to reference the original request so that the IN-CSE knows what request the report pertains to.

· Maximum Number of Reports shall be configured with the maximum number of roaming event reports that the SCEF shall generate before stopping.

· Duration is used to indicate for how long reports will be sent.  For example, if duration is set to “1 day”, reports will be sent every time the roaming status changes within a 1 day period.  After the duration expires, the SCEF will stop sending reports.

· NOTE 1: If no duration is provided, then only one Roaming Status Report will be provided to the IN-CSE

· Monitoring Type shall be set to Roaming Status

· PLMN Information shall be set to indicate that the IN-CSE wants to know the identity of the PLMN that the UE is attached to.  
Editor’s Note – 3GPP has yet to define the format of the PLMN Informaiton that the IN-CSE should provide in this request.  
Step 4: Process Roaming Status Request
The SCEF processes the request 

Step 5: Roaming Status Response

The SCEF responds to the request with a Cause value that indicates if the request was accepted and the TTRI that was provided in the Roaming Status Request so that the IN-CSE can correlate the response with the original request.  

The message includes the following information.

· TTRI is set to the same TTRI value that was provided in the request.

· TLTRI is set to the same TLTRI value that was provided in the request.

· Cause is set to a value that indicates if the request was accepted or not

· Monitoring Event Report includes an indication of whether or not the UE is roaming and the identity of the PLMN that the UE is attached to.
After receiving this response, the IN-CSE shall update the roamingStatus and networkID attributes of the <node> resource that is linked to  <AE> or <remoteCSE> resources having a M2M-Ext-ID attribute that matches the M2M-Ext-ID configured in the Roaming Status Request.  The roamingStatus indicates if the device is roaming and shall be set to “YES” or “NO”.  The networkID is configured with the identity of the PLMN.  Based on the state of the roamingStatus and networkID attributes, IN-AEs can better track the location of ASN/MN-CSEs or ADN-AEs hosted on roaming UEs and determine whether or not they want to send requests to them.     

Step 6: Detect Roaming Status Change 

When the UE roams, a report will be sent to the SCEF.
Step 7: Roaming Status Report 
The SCEF sends a Roaming Report message to the IN-CSE.  The message includes a TTRI value that is assigned by the SCEF and that will be provided back to the SCEF when the IN-CSE responds.  The message also includes the TLTRI value that was provided by the IN-CSE in the Roaming Status Request so that the IN-CSE can correlate the report with the original request and determine what UE the report is associated with. The message also includes the monitoring event report that indicates if the UE is roaming and the PLMN that the UE attached to.
Step 8: Roaming Status Acknowledgement 

The IN-CSE shall acknowledge the Roaming Status Report and the acknowledgement shall include the TTRI that was provided by the SCEF in the Roaming Status Report.

Note, When the IN-CSE provides a duration in step 3, Steps 6-8 are repeated until the duration expires or until step 10 is executed
Step 9: Process Network Status Report

The IN-CSE shall update the roamingStatus and networkID attributes of the <node> resource that is linked to  <AE> or <remoteCSE> resources having a M2M-Ext-ID attribute that matches the M2M-Ext-ID configured in the Roaming Status Request.       
In addition, the IN-CSE may determine to delay or reject the processing of requests targeting ASN/MN-CSEs or ADN-AEs hosted on roaming UEs via one or more of the following approaches.  How the IN-CSE makes this determination is outside the scope of the current document and may be based on policies and agreements with the mobile network operator.
Note, in some use cases the IN-CSE may not want to delay or reject processing of requests if a UE is roaming.
· An IN-CSE may reject requests that target ASN/MN-CSEs or ADN-AEs hosted on roaming UEs.  If an IN-CSE rejects a request due to a roaming UE, it shall return a corresponding response code informing the cause of rejection is due to lack of accessibility to a roaming network node.    

· An IN-CSE may delay the processing of requests (i.e. buffer) that target ASN/MN-CSEs or ADN-AEs hosted on roaming UEs.  
· If the request is a blocking request, the IN-CSE should not delay the processing of the request and should instead reject these request with a corresponding response code informing the cause of rejection is due to the destination node is roaming.
· If the request includes an Event Category that is set to immediate the IN-CSE should not delay the processing of the request and should instead reject the request with a corresponding response code informing the cause of rejection is due to the destination node is roaming.  In this case, the IN-AE may decide to resubmit the request with the Event Category set to “bestEffort” or “latest” to indicate the IN-CSE may buffer the request.
Step 10: Roaming Status Request Cancellation 

Before the Duration expires, the IN-CSE may request that the SCEF stop sending Roaming Status Reports. The IN-CSE may make this decision, for example, when an ASN/MN-CSE or ADN-AE de-registers.

The IN-CSE sends a Roaming Status Cancellation Request.  The request shall include a TTRI value that is generated by the IN-CSE and is used to correlate this request with the response that will come from the SCEF.  The request shall also include the TLTRI value of the original Network Status Request.
Step 11: Process Roaming Status Cancellation Request 

The SCEF processes the cancellation request. 
Step 12: Acknowledge Roaming Status Cancellation Request 

The SCEF acknowledges the request to cancel Roaming Status Reports.  The acknowledgement will include the TTRI that was provided by the IN-CSE in the Network Status Cancellation Request
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