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1. Introduction
This document proposes a new solution for Key Issue #X regarding the messaging mechanism, this solution can also satisfy the Key Issue #1 regarding acknowledgement of delivery status. This solution is focused on the messaging mechanism of MSGin5G protocol. This messaging mechanism will be used in all of the message scenarios. 
2. Reason for Change
Contribute a new solution addressing Key Issue #X.
3. Conclusions

<Conclusion part (optional)>.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-24 V0.4.0.
* * * First Change * * * *

6.X
Solution X: MSGin5G messaging mechanism

6.X.1
Description

6.X.1.1
General
This solution addresses the identified gap under Key Issue #X regarding the messaging mechanism. This solution is focused on the messaging mechanism of MSGin5G protocol. This solution can also satisfy the Key Issue #1 regarding acknowledgement of delivery status.

The MGSin5G messages are divided into two types: MSGin5G message request and MSGin5G message response.

· MSGin5G message request contains the application payload and necessary transport information, e.g. routing information. If the application payload is needed to be segmented, every segment will be sent in different MSGin5G message requests.

· MSGin5G message response contains the sending status of the MSGin5G message request.

· The end-to-end delivery status report will be sent in a separate MSGin5G message request. 

The sender of MSGin5G message will track the sending status of the message. The sender may decide whether some specific actions, e.g. re-send the message or store the message, are needed according to the sending status. The sending status can be got either from the MSGin5G message response or from the local tracking information, e.g. timer. 

Because some specific actions may be needed on the messaging route, the MSGin5G message request will be sent hop-by-hop, i.e. 
· The message sent from the originator to the 5GMSGS server and store in the 5GMSGS server if necessary.
· The 5GMSGS server sends the response to the originator and notifies the application server via MSGin5G-3 reference point if necessary.

· The message sent from the 5GMSGS server to the terminating UE. 
The MSGin5G message response will be generated by the next hop on the messaging route. Therefore, the waiting time on every hop could be shortened. e.g. as soon as the message is successfully sent to the 5GMSGS server, the 5GMSGS server sends a success response to the originating MSGin5G client, and the originating MSGin5G client can stop tracking this message and release the related resources. If the message response is an end-to-end response, e.g. the 5GMSGS server acts as a proxy and do not give the response, it will takes much longer time for the originating MSGin5G client to stop tracking the message. Because if the terminating client is currently unavailable, the response will be sent by the terminating client only if the terminating client is available again or the storage time in the 5GMSGS server is passed.
6.X.1.2 MSGin5G messaging procedure

Figure 6.X.1.2-1 shows the general messaging procedure of MSGin5G protocol. This is an example procedure which message is sent from a MSGin5G Client. The originating UE may also be an application server or a 5GMSGS Gateway client.

Pre-conditions:
1. All MSGin5G Clients are registered to a 5GMSGS server via the MSGin5G-1 reference point, and exchanging of MSGin5G messages is enabled in every client. 
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Figure 6.X.1.2-1: 5GMSGS Group message Procedure- message sent by MSGin5G client
1. After the communication with application client via MSGin5G-5 reference point, the MSGin5G Client sends a message request (i.e. MSGin5G message#1 request) to 5GMSGS server. The request includes the information elements listed in Table 6.X.1.2-1.
Table 6.X.2.1-1: MSGin5G message request 
	Information element
	Status
	Description

	Originator ID
	M
	The identifier of the message originator.

	Recipient ID
	M
	The identifier of the message recipient.

	Message ID
	M
	Identifier of the message.

	Request or Response
	M
	Indicates that the message is a request or a response. In this message, it is request.

	Message Type
	O
	Indicates the type of the message, e.g. Point-to-point, Application-to-point, Group, Broadcast, delivery status report. 

	Topic (see Note)
	O
	The topic of the message. 

	Delivery status report required
	O
	Indicates whether the request originator requires a delivery status acknowledgement from the request recipient

	Payload
	M
	The payload of the message.

	NOTE:
.A Topic element may be assigned by the application client to the MSGin5G client via MSGin5G-X reference point. Based on the Topic information elements, the application client/ application server which receives this message may decide whether the message payload should be executed, or just skip it since no action is needed. This element will be useful in group message and broadcast message scenarios if some recipients do not need this message.


2. The MSGin5G Client starts tracking the MSGin5G message#1 request if needed (e.g. the application payload is segmented, or required by the application client)
3. Upon receiving the message, the 5GMSGS server:

a. Checks whether the local resource is enough to handle this message, and if no, the 5GMSGS server skips the rest sub-steps and sends the response as per step 4.
b. Checks whether the originator ID is authenticated, and if no, the 5GMSGS server skips the rest sub-steps and sends the response as per step 4.
c. Checks whether this kind of capability can be provided by comparing :
· the Recipient ID element, or if available, from the Message Type element 
· and the MSGin5G Client Profile registered on the 5GMSGS server. 
If no, the 5GMSGS server sends the response as per step 4.

4. The 5GMSGS server sends the response message, i.e. MSGin5G message#1 response, to the originating MSGin5G Client. The response includes the information elements listed in Table 6.X.1.2-2.
Table 6.X.2.1-2: MSGin5G message response
	Information element
	Status
	Description

	Originator ID
	M
	The identifier of the message originator.

	Recipient ID
	M
	The identifier of the message recipient.

	Message ID
	M
	Identifier of the message. It is equal to the Message ID in the received MSGin5G message#1 request

	Request or Response
	M
	Indicates that the message is a request or a response. In this message, it is response.

	Result
	M
	Indicates whether the message is accepted by the next hop on messaging route successfully. The value of this element includes success, failure etc.

	Reason
	O
	If the message is not accepted by the next hop on messaging route, the next hop on messaging route may include the reason in this element.

	Payload
	O
	The payload of the message.


5. Upon receiving the MSGin5G message#1 response, the originating MSGin5G client stops tracking this message and release the related resources.
6. The 5GMSGS server sends the MSGin5G message#1 request to the terminating UE. The request includes the similar information elements listed in Table 6.X.1.2-1.
NOTE:
the terminating UE may be a MSGin5G client, an application server, an 5GMSGS Gateway client or a legacy client. The procedure between 5GMSGS server and legacy client is out of scope of this solution.
7. The 5GMSGS server starts tracking the MSGin5G message#1 request. If there is no response in a pre-defined time period, the 5GMSGS server may store the message and send it to the terminating UE as soon as a new registration request is received from the terminating UE.

NOTE:
The registration status of the terminating UE may still available on the 5GMSGS server, but the terminating UE is actually unavailable. Because in some scenarios the terminating UE may not send a de-registration request to the 5GMSGS server, e.g. the terminating UE loses its network connection.
8. Upon receiving the MSGin5G message#1 request, the terminating UE checks whether the message can be accepted.
9. The terminating UE sends the response message, i.e. MSGin5G message#1 response, to the 5GMSGS server. The response includes the similar information elements listed in Table 6.X.1.2-2. The terminating UE can communicate with the application if needed.
10. Upon receiving the MSGin5G message#1 response, the 5GMSGS server can stop tracking the message MSGin5G message#1 request and release the related resources.
NOTE:
The MSGin5G messaging procedure is finished if delivery status report is not required by the originating UE.
11. After the communication with terminating client, the application detects that the Delivery status report required element is included in this message. Requested by the application, the terminating client generates a MSGin5G request message, i.e. MSGin5G message#2 request, and sends it to 5GMSGS server. The MSGin5G message#2 request includes the delivery status related information elements listed in Table 6.X.1.2-3.
Table 6.X.2.1-3: MSGin5G message request contains delivery status report
	Information element
	Status
	Description

	Originator ID
	M
	The identifier of the message originator.

	Recipient ID
	M
	The identifier of the message recipient.

	Message ID
	M
	Identifier of the message.

	Report to ID
	M
	Indicates the original Message ID which this message report to. It is equal to the Message ID in the MSGin5G request message which request this delivery status.

	Request or Response
	M
	Indicates that the message is a request or a response. In this message, it is request.

	Message Type
	M
	Indicates the type of the message, e.g. Point-to-point, Application-to-point, Group, Broadcast, delivery status report. In this message, it is delivery status report.

	Delivery status
	M
	The final delivery status of the message generated by the terminating application.


12. The terminating UE starts tracking the MSGin5G message#2 request if needed (e.g. required by the application client)
13. The 5GMSGS server checks the received MSGin5G message#2 request as step 3.

14. The 5GMSGS server sends the response message, i.e. MSGin5G message#2 response, to the terminating UE. The response includes the similar information elements listed in Table 6.X.1.2-2.
15. Upon receiving the MSGin5G message#2 response, the terminating UE stops tracking this message and release the related resources.
16. The 5GMSGS server sends the MSGin5G message#2 request to the MSGin5G client The request includes the similar information elements listed in Table 6.X.1.2-3.
17. The 5GMSGS server starts tracking the MSGin5G message#2 request. If there is no response, the 5GMSGS server may store the message and send it to the MSGin5G client as soon as a new registration request is received from the MSGin5G client.

18. Upon receiving the MSGin5G message#2 request, the MSGin5G client checks whether the message can be accepted.
19. The MSGin5G client sends the response message, i.e. MSGin5G message#2 response, to the 5GMSGS server. The response includes the similar information elements listed in Table 6.X.1.2-2. The MSGin5G client can communicate with the application client via MSGin5G-5 reference point if needed.
20. Upon receiving the MSGin5G message#2 response, the 5GMSGS server can stop tracking the message MSGin5G message#2 request and release the related resources.
.
6.X.2
Impacts on existing nodes and functionality
This solution defines a MSGin5G messaging procedure for the 5GMSGS service. This procedure is focused on messaging mechanism of a new protocol for a new service, so there are no backwards compatibility issues or impact with this solution. 

6.X.3
Solution evaluation
This procedure can be used by MSGin5G Client, 5GMSGS gateway Client and 5GMSGS Server to send and receive MSGin5G messages. This procedure can fulfill the identified gap under Key Issue #X. T his solution can also satisfy the Key Issue #1 regarding acknowledgement of delivery status
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