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1. Introduction
This contribution identifies a new solution to enable the MSGin5G Service to support store-and-forwarding of MSGin5G messages.   
In 3GPP TS 22.262, the following requirement has been identified:

[R-5.1.2-005] The MSGin5G Service shall support storage of a message if a UE is unavailable (disconnected or power off) for future delivery once the UE becomes available.

In order to fulfil this requirement, the MSGin5G Service requires the capability to store messages when a targeted UE is unavailable to receive the messages and then forward the messages to the UE when it becomes available.  
2. Reason for Change
The current MSGin5G Service is not able to support store-and-forwarding of messages. By supporting store-and-forwarding of messages, the MSGin5G Service can improve the overall performance and efficiency of the system. 
3. Conclusions

The delivery of messages by the MSGin5G Service may be optimized via this solution.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700 v0.5.0.
* * * First Change * * * *

6.X
Solution X: Store-and-forwarding of MSGin5G messages 
6.X.1
Description

6.X.1.1
General

This solution enables a MSGin5G Service to support store-and-forwarding of MSGin5G messages. 

This solution addresses the following gaps identified by Key Issue #XX.

· A procedure to enable a MSGin5G Service to identify when 3GPP and non-3GPP UEs are available and unavailable to receive MSGin5G messages and store-and-forwarding of messages is required.
· The capability for an originator of a MSGin5G message to specify an expiration time of the message
· The capability for a MSGin5G Service to identify if a message is a candidate for store-and-forwarding based on the availability of the targeted UE and the information contained within the MSGin5G message (e.g. expiration time).
· The capability for an originator of a MSGin5G message to specify a priority of the message. 
· The capability for a MSGin5G Service to forward stored messages based on their priority.  
The solution introduces the capability for a MSGin5G Server to detect whether a targeted MSGin5G Client is available to receive MSGin5G messages.  When a targeted MSGin5G Client is not available (e.g. UE may be disconnected or powered-off), the MSGin5G Server can store (i.e. buffer) messages that target the MSGin5G Client. When the MSGin5G Server detects the MSGin5G Client is available, the MSGin5G Server can then forward buffered messages to the MSGin5G Client.  The solution also introduces parameters within MSGin5G messages to enable an expiration time and priority to be defined.  These parameters can be configured by a message originator (e.g. Application Server) and used by the MSGin5G Server to manage the store-and-forwarding of the messages.

6.X.1.2
Store-and-forwarding of MSGin5G messages

Figure 6.X.1.2-1 shows the procedure for store-and-forwarding of MSGin5G messages.

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 6.3.1.2-1: MSGin5G Store-and-Forward Procedure
1. An Application Server sends a message to a MSGin5G Server to forward to a targeted MSGin5G Client or Application Client on a UE.  

2. The MSGin5G Server detects that the message target is not available to receive the message based on one or more of the following types of information: 

a. Detecting that a targeted UE does not have an access network connection established or active. A MSGin5G Server may interwork with an access network to collect this information.

b. Availability information that the MSGin5G Client provides to the MSGin5G Server. An extension to the MSGin5G Client Profile defined in Table 6.2.1.2-1 is defined in Table 6.X.1.2-1 that enables a MSGin5G Client to share availability information with the MSGin5G Server.  A MSGin5G Client can share availability information within its MSGin5G Client Profile when initially registering to the MSGin5G Server. A MSGin5G Client can also update the availability information contained within its MSGin5G Client Profile by issuing an update request to the MSGin5G Server after initial registration has completed.  

Table 6.X.1.2-1: MSGin5G Client Profile

	Information element
	Status
	Description

	MSGin5G Client Availability
	O
	Availability information (availability status indicator, schedule, etc.) of the MSGin5G Client to receive MSGin5G messages.


3. The MSGin5G Server stores the message based on one or more of the following types of information:

a. The availability of the message target as described in Step #2.

b. An expiration time parameter within a MSGin5G message that a message originator (e.g. Application Server) can optionally include as defined in Table 6.X.1.2-2. If present, the MSGin5G Server uses this parameter to determine whether and for how long to store the message. If a stored message expires before the message target becomes available, the MSGin5G Server drops the message and returns an error to the message originator indicating the message expired.   

Table 6.X.1.2-2: MSGin5G Message Expiration Time Parameter

	Information element
	Status
	Description

	MSGin5G Message Expiration Time
	O
	Indicates the timestamp when a message expires.  


4. The MSGin5G Server detects that the message target is available based on one or more of the following types of information: 

a. Detecting that a targeted UE has an access network connection established and active. A MSGin5G Server may interwork with an access network to collect this information.

b. Availability information that the MSGin5G Client provides to the MSGin5G Server based via its MSGin5G Client Profile defined in Table 6.X.1.2-1.  

5. The MSGin5G Server forwards any messages that are stored for the message target.  When forwarding stored messages, the MSGin5G Server may forward the messages in an order that is based on the value of a priority parameter that a message originator can optionally include in a MSGin5G message as defined in Table 6.X.2-3.  Based on this MSGin5G message priority parameter, higher priority messages can be forwarded before lower priority message regardless of the order in which they were received and stored by the MSGin5G Server.    

Table 6.X.1.2-3: MSGin5G Message Priority Parameter

	Information element
	Status
	Description

	MSGin5G Message Priority
	O
	Indicates the priority of a message (e.g. High, Med, Low).  


6. The access network delivers the MSGin5G message to the targeted UE.

NOTE: The access network delivery procedures are out of scope of this study.

7. The targeted MSGin5G Client and/or Application Client on the UE receives the MSGin5G message.  
6.X.2
Impacts on existing nodes and functionality

This solution enables a MSGin5G Server to store-and-forward MSGin5G messages over top of existing access network message delivery functionality, hence there is no backwards compatibility issues or impact with this solution.  This solution can also complement any access network store-and-forwarding functionality that may be supported.

6.X.3
Solution evaluation

This solution enables the MSGin5G Service to support store-and-forwarding of MSGin5G messages when a targeted UE is unavailable to receive the messages. By supporting store-and-forwarding of messages, the MSGin5G Service can improve the overall performance and efficiency of the system. 
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