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1. Introduction
This document proposes a new solution for Key Issue #4 regarding specifying a MSGin5G triggering procedure.
The solution introduces a procedure that allows a MSGin5G Server to initiate a MSGin5G trigger to a UE that targets either a MSGin5G Client or Application Client on the UE.  Within the MSGin5G trigger request, a MSGin5G trigger payload is defined that includes informational elements such as the purpose of the trigger so that trigger actions can be performed by the targeted MSGin5G Client or Application Client on the UE. The procedure is agnostic to access network technologies and can be used over top of 3GPP as well as non-3GPP access networks. 
The triggering mechanism:

1. has a specific meaning in that it refers to making use of device or application triggering underlying mechanisms (e.g. SA2 mechanisms, non-3GPP mechanisms). See “Device Triggering Function” from clause 5.2 of 23.682 and “Application Triggering” from 4.13.2 in 23.502. 
2. has been used in 3GPP implying requesting a specific action to be executed at the device or application. This is shown also the requirement [R-5.1.2-006] that KI#4 is based on, and the two functions noted above.
Therefore, triggering is a specific/dedicated function which has been recognized by 3GPP as such. A trigger in general wakes up the device, and the payload specifies what action to take. In addition, the payload specifies for example to which port to be delivered, in order for the correct application on the device to be triggered. Therefore, a trigger is different than the receipt of a “generic” message.

KI#4 points to the need to design a procedure to allow a MSGin5G Server to determine if/when it should issue a 3GPP Application Trigger request to NEF for a MSGin5G Client hosted on a 3GPP UE.  

For example, for a given UE hosting a MSGin5G Client and that is registered to the MSGin5G Server, the MSGin5G Server can monitor the UE’s reachability (e.g. via the NEF’s UE reachability monitoring functionality).  If a UE is unreachable and the MSGin5G Server receives a MSGin5G message that targets the UE, the MSGin5G Server can issue a 3GPP Application Trigger request to NEF that targets the MSGin5G Client on the UE.  Upon receiving the request, the MSGin5G Client can establish a connection to the MSGin5G Server, and the MSGin5G Server can then forward the MSGin5G message to the MSGin5G Client.  This functionality is layered over top of the existing SA2 Device/Application Triggering functionality and could be layered on top of non-3GPP mechanisms and is addressed by this contribution.
2. Reason for Change
A MSGin5G trigger procedure that is agnostic to access network technologies and can be used over top of 3GPP as well as non-3GPP access networks should be defined.  This enables the MSGin5G service to be used for triggering 3GPP as well as non-3GPP devices.
3. Conclusions

In order to define a MSGin5G trigger procedure that is agnostic of whether a UE is a 3GPP or non-3GPP UE, it is proposed to add a new solution to the TR that enables triggering of UEs via the MSGin5G Service.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-24 V0.2.0.
* * * First Change * * * *

6.X
Solution X: MSGin5G Triggering 

6.X.1
Description

6.X.1.1
General
This solution addresses the identified gap under Key Issue #4 regarding specification of a MSGin5G trigger procedure .
The solution introduces a procedure that allows a MSGin5G Server to initiate a MSGin5G trigger to a UE that targets either a MSGin5G Client or Application Client on the UE.  Within the MSGin5G trigger request, a MSGin5G trigger payload is defined that includes informational elements such as the purpose of the trigger so that trigger actions can be performed by the targeted MSGin5G Client or Application Client on the UE. The procedure is agnostic to access network technologies and can be used over top of 3GPP as well as non-3GPP access networks. 

6.X.1.2
MSGin5G Triggering

Figure 6.X.1.2-1 shows the MSGin5G triggering procedure.
Pre-conditions:
1. A UE hosts a MSGin5G Client and/or Application Specific Client which are supported by the MSGin5G service. 
2. The MSGin5G Client registers with the MSGin5G Server and shares UE contact information (e.g. UE access network identifier and port number(s)). Alternatively, the MSGin5G Server may be provisioned with the contact information (e.g. for UEs that do not host a MSGin5G Client and cannot register to a MSGin5G Server).   
3. At a later time, the UE becomes unreachable by the MSGin5G Server. 
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Figure 6.X.1.2-1: MSGin5G Triggering Procedure
1. An Application Server initiates a request to a MSGin5G Server to send a MSGin5G message to a targeted MSGin5G or Application Client on a UE.  

2. The MSGin5G Server determines that the UE is not reachable at this time and sends a trigger request to the UE. For example, if a MSGin5G Server detects that the UE does not have an access network connection and the MSGin5G Server needs to send a MSGin5G message to the UE, then the MSGin5G Server sends a MSGin5G trigger to the UE to have it establish an access network connection.  This trigger is initiated as a result of a MSGin5G request received from an Application Server that targets an Application Client on a UE. Alternatively, a MSGin5G Server initiates a trigger to a UE independent of receiving a MSGin5G request from an Application Server.  
If the UE is reachable then the trigger request is not required and the MSGin5G Server sends the MSGin5G message to the UE as requested by the Application Server.

3. The MSGin5G Server determines the access network (e.g. 3GPP, etc.) and the access network message delivery method (e.g. SMS, NIDD, etc.) to deliver the trigger request to the targeted UE. To make this determination, the MSGin5G Server can rely on information provided to the MSGin5G Server by the MSGin5G Client of the targeted UE during the MSGin5G Client registration procedure. Alternatively, the MSGin5G Server can rely on information for the targeted UE that is provisioned into the MSGin5G Server.   

4. The MSGin5G Server sends a MSGin5G trigger request to the targeted UE which includes the information in Table 6.X.1.2-1. The MSGin5G Server embeds the MSGin5G trigger request information within an access network trigger request (e.g. an SMS trigger). For example, the MSGin5G Server configures the destination address of the access network trigger request with the UE Identifier of the targeted UE. The MSGin5G Server configures the destination port of the access network trigger request with the MSGin5G Client Port if the UE supports a MSGin5G Client or an Application Client Port if the UE does not support a MSGin5G Client. The MSGin5G server embeds the Trigger Purpose within the payload of the access network trigger request. 

NOTE 1: The details of how a MSGin5G Server maps the information within a MSGin5G trigger request to an access network trigger request is dependent on the type of access network and is out of scope of this study. 

Table 6.X.1.2-1: MSGin5G Trigger Request 
	Information element
	Status
	Description

	UE Identifier
	M 
	The identifier of the UE (e.g. 3GPP External Identifier, non-3GPP device identifier, IMSI, etc.)

	Client Port
	O
	The port number that the MSGin5G Client or Application Client is listening on to receive trigger requests.

	Trigger Purpose
	M
	Specifies the purpose of the trigger request.  

· For a MSGin5G Client or Application Client on the UE to establish an access network connection

· For a MSGin5G Client on the UE to register to the MSGin5G Server

· For an Application Client on the UE to be available to receive a request from an Application Server 

	Trigger Info
	M
	Access Network specific information used to deliver the trigger payload information, e.g. reference number, validity period etc.


5. The access network delivers the trigger request to the targeted UE.
NOTE 2: The access network trigger delivery procedures are out of scope of this study.
6. The MSGin5G Server receives a response from the access network indicating the success or failure status of the request. The type of status indication provided depends on the capabilities of the access network mechanism used.
7. The targeted MSGin5G Client and/or Application Client on the UE listens on its respective port number and receives the access network trigger request.  The targeted MSGin5G Client and/or Application Client parses the payload of the access network trigger request which contains the Trigger Purpose.
Based on the Trigger Purpose, the targeted MSGin5G Client or Application Client performs the corresponding actions (e.g. establish access network connectivity, update Application Server with Application Client’s contact information, etc).
6.X.2
Impacts on existing nodes and functionality

This solution leverages existing access network triggering functionality and defines a MSGin5G trigger procedure that overlays on top of them, hence there is no backwards compatibility issues or impact with this solution.

6.X.3
Solution evaluation

The solution defines a MSGin5G trigger procedure that is agnostic to access network technologies and can be used over top of 3GPP as well as non-3GPP access networks should be defined.  This enables the MSGin5G Service to trigger 3GPP as well as non-3GPP devices if/when required.
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