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1. Introduction
In 3GPP TS 22.262, the following requirement has been identified:

[R-5.1.2-002] The MSGin5G Service shall support variable size of payload of text and data with a maximum of 2048 bytes and support segmented transmission if the content is larger than the maximum payload length of a message. 
Accordingly, new KI #14 identifying the need to enhance the MSGin5G Service to support MSGin5G message segmentation and reassembly has been agreed. 
	5.14
Key Issue 14: Message Segmentation and Reassembly 

5.14.1
Description

3GPP TS 22.262[2] defines the following requirement in the general clause, therefore being applicable to all of the four message scenarios:

[R-5.1.2-002] The MSGin5G Service shall support variable size of payload of text and data with a maximum of 2048 bytes and support segmented transmission if the content is larger than the maximum payload length of a message. 

5.14.2
Identified Gaps
The following aspects have been identified for study:

-
Weather a fixed-length segment size (e.g. 2048 octets) fulfils the segmentation service requirements.

Editor's Note: The size of the segmentation packet meeting 3GPP TS 22.262 [2] requirements is FFS.

-
Whether there are differences in handling between the four message scenarios.
-
The relationship between message segmentation and other service requirements, e.g. store and forward (specified in [R-5.1.2-005] of 3GPP TS 22.262 [2]).
The following capability gaps have been identified:
-
The capability for the transmitting MSGin5G Service endpoint to detect when the size of a MSGin5G message exceeds the maximum packet size. 
-
The capability for the transmitting MSGin5G Service endpoint to segment and deliver a MSGin5G message that exceeds the maximum packet size into a set of segmented messages that individually do not exceed the maximum packet size.   

-
The capability for the receiving MSGin5G Service endpoint to reassemble a set of segmented messages received via individual packets into a single MSGin5G message.

-
The capability for the receiving MSGin5G Service endpoint to indicate successful reception of all the segmented messages.

-
The capability for the receiving MSGin5G Service endpoint to detect the lost segmented messages and request the transmitting MSGin5G Service endpoint to retransmit.

-
The capability for the transmitting MSGin5G Service endpoint to retransmit the segmented messages that are lost.


2. Reason for Change
For non-IMS messaging, support for segmentation and reassembly is not provided in the access network given significant overhead for the network. Maximum packet sizes are configured in the access network per PDN connection. 3GPP TS 23.060 Annex C provides informative considerations for maximum packet size calculations based on packet size supported by the backbone, connection type (i.e. IP vs. non-IP) etc. SMS payload size is 140 octets. Therefore, applications using a variety of transports (e.g. NIDD, SMS, etc.) must perform over-the-top segmentation and reassembly if the size of their message payloads exceed the packet size limits.  By supporting segmentation and reassembly functionality within the MSGin5G Service, the burden and overhead of performing over-the-top segmentation and reassembly can be offloaded from applications.  

This solution supports segmentation and reassembly for both MT and MO non-IMS MSGin5G messaging 
3. Conclusions

The MSGin5G Service can be enhanced to provide additional value-add functionality to applications if segmentation and reassembly of non-IMS messages is supported.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-24 v0.6.2. providing a solution for 5GMSG segmentation and reassembly support.   
* * * First Change * * * *

6.X
Solution X: MSGin5G Message Segmentation and Reassembly 

6.X.1
Description

6.X.1.1
General 

This solution addresses the identified gaps under Key Issue #14 by introducing MSGin5G message segmentation and reassembly functionality to the MSGin5G Service. Both Application-to-point and Point-to-application MSGin5G use cases are supported.

For non-IMS messaging MSGin5G segmentation and reassembly operations are performed either by the MSGin5G Server or the 5GMSGS Client, depending on the use case. For Application-to-point use case, the MSGin5G Server performs MSGin5G message segmentation while the 5GMSGS Client performs MSGin5G message reassembly. For Point-to-application use case, the 5GMSGS Client performs MSGin5G message segmentation while the MSGin5G Server performs MSGin5G message reassembly. Solutions for non-IMS messaging segmentation and reassembly are detailed in clauses 6.X.1.2 and 6.X.1.3.
6.X.1.2
Application-to-point non-IMS Message Segmentation and Reassembly

Figure 6.X.1.2-1 shows the non-IMS message segmentation and reassembly procedure for Application-to-point MSGin5G message use cases (e.g. AOMT). 

Pre-conditions:
1. A UE hosts a 5GMSGS Client and an Application Client. 
2. For non-IMS messaging, the 5GMSGS Client registers with the MSGin5G Server.  
3. An Application Server needs to deliver application data to the Application Client on the UE and the size of the application data exceeds the maximum packet size. 
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Figure 6.X.1.2-1: Application-to-point MSGin5G Message Segmentation and Reassembly

1. An Application Server sends a message to a MSGin5G Server that targets an Application Client on a UE and that has a size that exceeds the maximum allowed packet size 

2. The MSGin5G Server compares the size of the received message to the maximum allowed packet size and detects that the size exceeds the limit. As a result, the MSGin5G Sever segments the received message into a set of segmented messages.  Within each segmented message, the information elements defined in Table 6.X.1.2-1 are included to enable the 5GMSGS Client on the targeted UE to reassemble the segmented messages. 

Table 6.X.1.2-1: Segmentation and Reassembly Information Elements 

	Information element
	Status
	Description

	Segmentation Set Identifier
	M
	All segmented messages associated within the same set of segmented messages (i.e. associated with the same MSGin5G message) are assigned the same unique identifier.

	Segment Sequence Number
	M
	An incrementing counter that indicates the sequence number of each segmented message within a set of segmented messages. 

	Last Segment Flag 
	O
	An indicator of whether this segmented message is the last segment in the set of segmented messages or not. (See NOTE 1)

	Total Segments
	O
	An integer indicating total number of segmented messages associated the Segmentation Set Identifier. (See NOTE 2)

	NOTE 1: The Last Segment Flag needs to be included only in the last segment of the message.

NOTE 2: The Total Segments needs to be included only in the first segment of the message.


3. The MSGin5G Server sends each segmented message to the targeted UE. The target UE checks for the Last Segment Flag in each of the received segment before proceeding to Step 4. If the next segment is not received within the expected time (based on configuration) then proceed to step 4.

4. If 5GMSGS Client has received segment with Last Segment Flag indication, the 5GMSGS Client reassembles all the segmented messages into a single MSGin5G message based on the information elements defined in Table 6.X.1.2-1.
Editor's Note:
Recovery mechanisms for missing segments in application-to-point message and delivery confirmation is FFS.
5. The 5GMSGS Client delivers the contents of the MSGin5G message to the targeted Application Client.    

6.X.1.3
Point-to-application non-IMS Message Segmentation and Reassembly

Figure 6.X.1.3-1 shows the non-IMS message segmentation and reassembly procedure for Point-to-application MSGin5G message use cases (e.g. MOAT). 

Pre-conditions:
1. A UE hosts a 5GMSGS Client and an Application Client. 
2. For non-IMS messaging, the 5GMSGS Client registers with the MSGin5G Server.  
3. An Application Client on the UE needs to deliver application data to an Application Server and the size of the application data exceeds the maximum packet size.
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Figure 6.X.1.3-1: Point-to-application MSGin5G Message Segmentation and Reassembly

1. An Application Client on a UE sends a message to a 5GMSGS Client that targets an Application Server and that has a size that exceeds the maximum allowed packet size.   

2. The 5GMSGS Client compares the size of the received message to the maximum allowed packet size and detects that the size exceeds the limit. As a result, the 5GMSGS Client segments the received message into a set of segmented messages such that each segmented message can fit within the maximum allowed packet size. Within each segmented message, the information elements defined in Table 6.X.1.2-1 are included to enable the MSGin5G Server to reassemble the segmented messages. 

3. The 5GMSGS Client sends each segmented message to the MSGin5G Server. The MSGin5G Server checks for the Last Segment Flag in each of the received segment before proceeding to Step 4. If the next segment is not received within the expected time (based on configuration) then proceed to step 4.

4. If MSGin5G Server has received segment with Last Segment Flag indication, the MSGin5G Server reassembles all the segmented messages into a single MSGin5G message based on the information elements defined in Table 6.X.1.2-1.

Editor's Note:
Recovery mechanism for missing segments in point-to-application message and delivery confirmation is FFS.
5. The MSGin5G Server delivers the contents of the MSGin5G message to the targeted Application Server.    
Editor's Note:
MSGin5G Message Segmentation and Reassembly for point-to-point, group and broadcast messages is FFS.
6.X.2
Impacts on existing nodes and functionality

The solution introduced in clauses 6.X.1.2 and 6.X.1.3 enables the MSGin5G Service to support segmentation and reassembly capability for non-IMS messages. This functionality can be layered over top of existing transports that do not support segmentation and reassembly. Therefore, the impact on existing nodes and functionality is minimal.   

6.X.3
Solution evaluation

The solution introduced in clauses 6.X.1.2 and 6.X.1.3 enables the MSGin5G Service to support segmentation and reassembly of non-IMS messages when the size of a MSGin5G exceeds the maximum packet size. By supporting segmentation and reassembly, the MSGin5G Service can improve the overall performance and efficiency of the system. The solution is applicable for use case scenarios that support a 5GMSGS Client and MSGin5G Server in the communication path. For MSGin5G use case scenarios that do not include a 5GMSGS Client (e.g. legacy UE), this solution is not applicable. 
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