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1. Introduction
In all message scenarios, when message sender sends messages to receiver(s), the contact information of the receiver(s) is needed. But in MIoT scenario, many devices are capability limited and may not know contact information of every receiver. This document proposes a new solution addresses this issue. 
2. Reason for Change

Contribute a new solution for 5GMSGS message delivery based on messaging topic
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-24 v1.0.0.
* * * First Change * * * *

Solution X: 5GMSGS message delivery based on messaging topic
6.X.1
Description

6.X.1.1
General
In all message scenarios, when message sender sends messages to receiver(s), the contact information of the receiver(s) is needed. This issue is listed in Key Issue 20. But in MIoT scenario, many devices are capability limited and may not know contact information of every receiver. This solution will address this issue.
In this solution, a subscription-notification mechanism is used for 5GMSGS Client/Application Server in all messaging scenarios. This solution includes three procedures:

1. 5GMSGS client/Application Server subscribes to one or more messaging topic(s) on the MSGin5G Server.
2. 5GMSGS client/Application Server sends message with the identifier of the messaging topic to the MSGin5G server.
3. The MSGin5G server sends the message received in procedure 2 to all 5GMSGS Client/Application Server which have the subscription of the same messaging topic.
NOTE1:
The subscription in this solution is not related to a session event and keeping a connection between 5GMSGS client/Application Server and MSGin5G Server is not needed. 
NOTE 2: A messaging topic is a specific identifier used by MSGin5G server and 5GMSGS Client s to filter the message requests. All messages with the same messaging topic information will be sent to the subscribers who have the subscription of this messaging topic.
Editor's Note: It is FFS whether additional interactions need to be specified for the purpose of topic management and discovery
6.X.1.2
MSGin5G service endpoint subscribes messaging topic(s)
A 5GMSGS client/Application Server can subscribe one or more messaging topic(s) on the MSGin5G Server.  
Figure 6.X.2-1 shows the 5GMSGS Client/Application Server subscribes messaging topic(s) on the MSGin5G Server. 
Pre-conditions:

1.
The 5GMSGS Client/Application Server has registered to the MSGin5G Server.
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Figure 6.X.1.2-1: MSGin5G service endpoint subscribes messaging topic(s)
1. The 5GMSGS Client/Application Server sends a Messaging topic subscription request to the MSGin5G Server. The request includes the information listed in Table 6.X.1.2-1.
Table 6.X.1.2-1: Messaging topic subscription request
	Information element
	Status
	Description

	Subscriber ID
	M
	The MSGin5G identifier of the subscriber, i.e. 5GMSGS Client or Application Server. 

	Subscribed messaging topic list
	M
	A list of identifiers of the messaging topic. This IE may include:

· MSGin5G ID of Application Server or 5GMSGS Client.
· Application ID.
· A Group ID
· Broadcast Service Area ID
· Other specified identifier. 
The Subscribed messaging topic list is needed to be set on the 5GMSGS Client/Application Server during the provisioning procedure (NOTE)

	Expire
	O
	The valid time duration of this subscription. If this IE is included and the value is 0, the subscription is  to be deleted on the MSGin5G Server.

	NOTE: The detailed definition of messaging topic list is out of scope of this document.


NOTE:
The subscription can also be made during the registration as similar as Client/Application Server registration in Solution 11. If the subscription is made during the registration, the Subscribed messaging topic list and Expire IEs are needed to be included in the registration request.
2. The MSGin5G Server validates the Messaging topic subscription request and checks the local stored messaging topic. 
1) If the subscribed messaging topic has already been created, the MSGin5G server checks whether the MSGin5G ID of the subscriber is included in this messaging topic.
i. If not, the MSGin5G Server adds the MSGin5G ID of the subscriber to this messaging topic. The MSGin5G Server sets the valid time of this subscription to the value of Expire IE or to a default value according to the service policy. 
ii. Else, the MSGin5G Server updates the valid time of this subscription
2) If the Subscribed messaging topic has not been already created, the MSGin5G Server creates this messaging topic, and adds the MSGin5G ID of the subscriber to this messaging topic. Set the valid time duration of this subscription to the value of Expire IE or a default value according to the service policy.
3. The MSGin5G Server sends a Messaging topic subscription response to the originator of the request. The response includes the information listed in Table 6.X.1.2-2.
Table 6.X.1.2-2: Messaging topic subscription response

	Information element
	Status
	Description

	Subscription status
	M
	Indicates whether the subscription was successful on the MSGin5G Server

	Expire
	O
	The valid time of this subscription set by the MSGin5G Server.


6.X.1.3
5GMSGS message delivery based on messaging topic
Figure 6.X.1.3-1 shows the message exchange procedure of Point-to-point Messaging/Application-to-point Messaging. At least in the first message exchange procedure, the MSGin5G Server sends the message to the receiver on behalf of the originating sender.
Pre-conditions:

1. All of the MSGin5G endpoints (Sender A / Receiver B) have registered to the MSGin5G Server.
2. The 5GMSGS message Sender A does not have the contact information of the message Receiver B. The Sender and receiver can be a 5GMSGS Client or an Application Server. 
3. Only the contact information of the MSGin5G Server is known by the 5GMSGS message Sender A from the provisioning or registration procedure.
4. The 5GMSGS message Receiver B has subscribed a messaging topic “XXX” on the MSGin5G Server.
NOTE;
During the message exchange procedure, if delivery report is required by the sender, the sender may obtain the contact information of the receiver from the delivery report. After that, message exchange procedures in solution 5, 7, 9, 10, 11 can be used for the further message exchange. The procedure defined in this solution can still be used according to the policy of the MSGin5G message sender.
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Figure 6.X.1.3-1: 5GMSGS message delivery based on messaging topic
1. The Sender A sends a MSGin5G message request to the MSGin5G server. The request includes the information listed in Table 6.X.1.3-1.
Table 6.X.1.3-1: Message request with Messaging Topic from MSGin5G Sender A to MSGin5G server
	Information element
	Status
	Description

	Originator ID
	M
	The MSGin5G identifier of the sending MSGin5G endpoint. i.e. Sender A.

	Recipient ID
	M
	The MSGin5G identifier of the MSGin5G Server

	Message ID
	M
	Unique identifier of this message.

	Messaging topic
	M
	Indicates which messaging topic this message is related to. In this case, the messaging topic is ”XXX” 

	Delivery status request
	O
	Indicates that whether the delivery status of this message from the recipient is required.

	Application ID
	O
	Identifies the application for this messaging exchange.  

	Payload
	M
	Payload of the message


2. Upon receiving the message: 
1) The MSGin5G Server validates the message request, e.g. it authenticates the sender of this message; 
2) The MSGin5G Server checks whether the messaging topic (i.e. “XXX”) included in this message is existed and whether the Sender A is allowed to send message with this messaging topic. If the two conditions can not be fulfilled, the MSGin5G Server sends a Message Reject message including the information listed in Table 6.X.1.3-2 to the Sender A;
Table 6.X.1.3-2: Message Reject message

	Information element
	Status
	Description

	Originator ID
	M
	The MSGin5G identifier of the sending MSGin5G endpoint.

	Message ID
	M
	Identifier contained in the Message request from MSGin5G endpoint to MSGin5G server

	Reject Code
	O
	The code for reject reason


3) The MSGin5G Server checks the subscription of this messaging topic (i.e. “XXX”) and obtains the contact information of the subscriber(s), i.e. the contact information of the Receiver B.
3. The MSGin5G Server sends the MSGin5G message request including the information listed in Table 6.X.1.3-3 to the Receiver B.
Table 6.X.1.3-3: Message request with Messaging Topic from MSGin5G Server to MSGin5G Receiver B
	Information element
	Status
	Description

	Originator ID
	M
	The MSGin5G identifier of the sending MSGin5G endpoint.

	Recipient ID
	M
	The MSGin5G identifier of the receiving MSGin5G endpoint.

	Message ID
	M
	Unique identifier of this message.

	Messaging topic
	M
	Indicates which messaging topic this message is related to. In this case, the messaging topic is ”XXX”  

	Delivery status request
	O
	Indicates that whether the delivery status of this message from the recipient is required.

	Application ID
	O
	Identifies the application for this messaging exchange.  

	Payload
	M
	Payload of the message


4. If delivery status is required, the Receiver B sends the Delivery status message to the Sender A as described in solution 9 or10. 

Figure 6.X.1.3-2 shows a 5GMSGS Client sending message to a MSGin5G Group. The sender A does not know the message is sent to a MSGin5G Group.
Pre-conditions:

1. All of the MSGin5G endpoints (Sender A, Receiver B and Receiver C) have registered to the MSGin5G Server.
2. The 5GMSGS message Sender A does not know the MSGin5G Group. 

3. Only the contact information of the MSGin5G Server and a topic “YYY” are known by the 5GMSGS message Sender A from the provisioning or registration procedure.

4. The 5GMSGS message Receiver B and Receiver C have subscribed the messaging topic “YYY” on the MSGin5G Server.
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Figure 6.X.1.3-2: 5GMSGS Group message delivery based on messaging topic
1. Sender A sends a MSGin5G message request to the MSGin5G server. The request includes the information listed in Table 6.X.1.3-4.
Table 6.X.1.3-4: Message request with Messaging Topic from MSGin5G Sender A to MSGin5G server
	Information element
	Status
	Description

	Originator ID
	M
	The MSGin5G identifier of the sending MSGin5G endpoint.

	Recipient ID
	M
	The MSGin5G identifier of the MSGin5G Server

	Message ID
	M
	Unique identifier of this message.

	Messaging topic
	M
	Indicates which messaging topic this message is related to. In this case, the Messaging topic could be a Group ID. In this case, the messaging topic is ”YYY”

	Delivery status request
	O
	Indicates that whether the delivery status of this message from the recipient is required.

	Application ID
	O
	Identifies the application for this messaging exchange.  

	Payload
	M
	Payload of the message


2. Upon receiving the message: 
1) The MSGin5G Server validates the message request, e.g. it authenticates the sender of this message; 

2) The MSGin5G Server checks whether the messaging topic (i.e. “YYY”) included in this message is existed and whether the Sender A is allowed to send message with this messaging topic. If the two conditions can not be fulfilled, the MSGin5G Server sends a Message Reject message including the information listed in Table 6.X.1.3-2 to the Sender A.
3) The MSGin5G Server checks the subscription of this messaging topic (i.e. “YYY”), obtains the contact information of the subscriber(s), i.e. the contact information of the Receiver B and Receiver C. 
4) Optionally, the MSGin5G Server checks the messaging topic, finds that the messaging topic is related to a MSGin5G Group. The MSGin5G Server obtains the Group information, e.g. Group ID, the list of group members, related to this messaging topic.
3. The MSGin5G server sends the MSGin5G message request including the information listed in Table 6.X.1.3-5 to the Receiver B.
Table 6.X.1.3-5: Message request with Messaging Topic from MSGin5G Server to MSGin5G Receiver B/C
	Information element
	Status
	Description

	Originator ID
	M
	The MSGin5G identifier of the sending MSGin5G endpoint, i.e. Sender A.

	Recipient ID
	M
	The MSGin5G identifier of Receiver B

	Message ID
	M
	Unique identifier of this message.

	Group ID
	M
	The identifier of the 5GMSGS Group.

	Messaging topic
	M
	Indicates which messaging topic this message is related to. In this case, the messaging topic is ”YYY” 

	Delivery status request
	O
	Indicates that whether the delivery status of this message from the recipient is required.

	Application ID
	O
	Identifies the application for this messaging exchange.  

	Payload
	M
	Payload of the message


4. The MSGin5G server sends the MSGin5G message request including the information listed in Table 6.X.1.3-5 to the Receiver C. In this message, the Recipient ID is the MSGin5G identifier of Receiver C.
5. If delivery status is required, the Receiver B and Receiver C sends the Delivery status message to the Sender A as described in solution 5. 

6.X.2
Impacts on existing nodes and functionality

This solution is an alternative messaging procedure for 5GMSGS Client/Application Server. If the contact information of the receiver(s) is not known by the sender, the procedure in this solution is needed to be used. Otherwise, both the procedure in this solution and procedures in solution 5, 7, 9, 10, 11 can be chosen according to the service policy.
6.X.3
Solution evaluation

This solution defines messaging procedures for the capability limited devices. In this solution, the contact information of the message receiver may not be known by the sender. A subscription-notification mechanism is used for 5GMSGS Client/Application Server in all messaging scenarios. 
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