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* * First Change * * * 
[bookmark: _Toc91856392]7.1	General
Massive Internet of Things (MIoT) is one of key market segments of 5G. The typical IoT device communication is sending and receiving small data which can be delivered just in a message. The MSGin5G Service is designed and optimized for massive IoT device communication including thing-to-thing communication and person-to-thing communication.
The MSGin5G Service is a message enabler for applications. An Application Client in a UE utilizes MSGin5G Service to send a message to another UE, to multiple UEs or to the Application Server, or the Application Server utilizes the MSGin5G Service to send a message to a UE or to multiple UEs. All messages will be routed via the MSGin5G Server in the 5G system. The MSGin5G Service flow is shown in figure 7.1-1.
If the UE supports a legacy 3GPP message service (e.g. SMS, NIDD, or CB) and does not support the MSGin5G Service (i.e. UE has no MSGin5G Client), the message will be translated to the appropriate message delivery mechanism by the Legacy 3GPP Message Gateway. A UE that does not support any 3GPP message service can connect to the MSGin5G Service via Non-3GPP Message Gateway that facilitates the translation between the MSGin5G Service and non-3GPP message delivery mechanism. The connection between such UE and the gateway can be via 3GPP access or non 3GPP access (e.g. WLAN) and is out of scope of the present specification.
An Application Server resides outside the 3GPP domain and connects to the MSGin5G Server via a CAPIF-aware reference point.
The message communication models include:
-	Point-to-Point messaging: message that is originated at a UE (UE A) and terminated at another UE (UE B, a Legacy 3GPP UE or a Non-3GPP UE).
-	Application-to-Point messaging: message that is originated at an Application Sever and terminated at a UE.  
-	Point-to-Application messaging: message that is originated at a UE and terminated at an Application Sever
-	Group Messaging: message that is originated at a UE or an Application Server and is terminated at a group of UEs (a group member can be of type UE A, Legacy 3GPP UE or Non-3GPP UE).
-	Broadcast Messaging: message that is originated at an Application Sever or an MSGin5G UE and broadcasted to all the UEs in a specific Broadcast Area within coverage of a cell or of multiple cells, existing broadcast function (e.g. CB specified in 3GPP TS 23.041 [14]) may be reused in broadcast messaging of MSGin5G Service.
Editor's note:	How to send the broadcast message from MSGin5G Server to the MSGin5G UE, Legacy 3GPP UE and Non-3GPP UE is FFS.
-	Topic Messaging: message that is originated at an Application Sever or a UE and is delivered to all UEs and Application Server(s) that have subscribed to the topic.


 [image: ]
Figure 7.1-1: The MSGin5G Service overview
* * * Next Change * * * *
[bookmark: _Toc91856393]7.2	Service flow
Before a UE or an Application Server can use the MSGin5G Service it needs to register with the MSGin5G Server.
A UE registers with its identity, its security credentials, the capabilities that it supports, and its availability. The MSGin5G Server will use the availability registration and de-registration to determine if the UE is available for message delivery. If a UE is unavailable for message delivery, the MSGin5G Server will store the message and deliver it once the UE becomes available again.
When a UE or an Application Server sends an MSGin5G message to a recipient UE then such message will be sent to the MSGin5G Server and this server will deliver the message to the UE based on the capabilities of the recipient UE (MSGin5G UE, Legacy 3GPP UE or Non-3GPP UE). If the recipient UE is a Legacy 3GPP UE then the MSGin5G Server will forward the message to the Legacy 3GPP Message Gateway and this gateway will convert the message to a message that is supported by the recipient UE (e.g. SMS, NIDD or CB). If the recipient UE is a Non-3GPP UE then the MSGin5G Server will forward the message to the Non-3GPP Message Gateway and this gateway will convert the message to a message that is supported by the recipient UE. 
A Legacy 3GPP UE sends the application payload to the Legacy 3GPP Message Gateway and this gateway will forward the application payload in an MSGin5G message to the MSGin5G Server, which will deliver the message to the recipient UE(s). A Non-3GPP UE sends the application payload to the Non-3GPP Message Gateway and this gateway will forward the application payload in an MSGin5G message to the MSGin5G Server, which will deliver the message to the recipient UE(s).
NOTE:	Conversion by a Message Gateway is out of scope of the present specification.
If a UE or an Application Server sends an MSGin5G message to a group of UEs, the MSGin5G Server will deliver the message to all group members taking into account if such a UE is an MSGin5G UE, a Legacy 3GPP UE or a Non-MSGin5G UE and if such UE is available for delivery.
If a UE or an Application Server sends an MSGin5G message containing a Messaging Topic to the MSGin5G Server, the MSGin5G Server will distribute the message to all UEs and Application Servers that have subscribed to that topic.
If a UE or an Application Server sends a broadcast message to a Broadcast Area, the MSGin5G Server forwards the message to the Legacy 3GPP Broadcast Message Gateway and this gateway will forward the message to the broadcast function.
Editor's note:	For broadcast messaging, whether the Legacy 3GPP Message Gateway is enough and technically right for broadcasting message to all UEs is FFS.
[bookmark: _Hlk72845080]An originating UE or Application Server may request the recipient UE(s) to acknowledge reception of the message. If such a request is made, a message delivery status report shall be sent by the recipient MSGin5G UE or the Message Gateway (on behalf of the Non-MSGin5G UE) as a point-to-point message back to the originating UE or Application Server. The acknolwedgement information is included in the payload and the format of this information is out of scope of the present specification.
The Non-MSGin5G UE may respond to an incoming MSGin5G message; it is subject to the Message Gateway implementation to maintain the transaction of the incoming MSGin5G message and reply to it to the sender, with the response it receives from the Non-MSGin5G UE.
* * * Next Change * * * *
[bookmark: _Toc91856407]8.3.3	MSGin5G outbound messages from the MSGin5G Server
Figure 8.3.3-1 shows the procedure for the MSGin5G Server that forwards an MSGin5G message.



Figure 8.3.3-1: MSGin5G message towards UE
Figure 8.3.3-2 shows the same procedure (step 1 only), however for the MSGin5G Server that sends the message to an Application Server by application request.


Figure 8.3.3-2: message towards an Application Server
[bookmark: OLE_LINK38]Figure 8.3.3-3 shows the procedure for the MSGin5G Server that sends an MSGin5G message to a Legacy 3GPP Message Gateway or, a Non-3GPP Message Gateway, or a Broadcast Message Gateway.



Figure 8.3.3-3: MSGin5G message towards a Message Gateway
The following procedure applies to the above figures 8.3.3-1, 8.3.3-2 and 8.3.3-3 with the exception that step 2 only applies to figure 8.3.3-1. 
1.	The MSGin5G Server sends the MSGin5G message request and includes the IEs as listed in table 8.3.3-1. 
Table 8.3.3-1: MSGin5G message request from MSGin5G Server
	Information element
	Status
	Description

	Originating UE Service ID/AS Service ID
	M
	The service identity of the originating MSGin5G Client, Legacy 3GPP UE, Non-3GPP UE or the originating Application Server.
This IE is copied from the associated inbound message.

	Recipient UE Service ID/AS Service ID
(see NOTE1, NOTE 2)
	O
	The service identity of the receiving entity.
This IE is present in case the recipient is an individual UE or Application Server
For Point-to-Point messaging, Application-to-Point messaging/Point-to-Application messaging, this IE is copied from the associated inbound message.
For Group messaging, this IE can be a Recipient UE Service ID only. This IE is fetched from the participant information of the recipient in the group profile.
For message delivery based on Messaging Topic subscription, this IE is the UE Service ID/AS Service ID of the Messaging Topic subscriber.

	Broadcast Area ID
(see NOTE 1)
	O
	The identifier of the Service Area where the message needs to be broadcast. 
This IE is mandatory in the Broadcast Message and is not present in other message scenarios.
This IE is copied from the associated inbound message.

	Application ID
	O
	Identifies the application for which the payload is intended.
This list of Application ID(s) IE is required when the message is sent to one or multiple Application Clients served by same MSGin5G Client. This list of Application ID(s) IE may be included when the message is sent to an Application Server or to an Application Client.

This list of IEs is copied from the associated inbound message.

	Message ID
	M
	Unique identifier of this message.
This IE is copied from the associated inbound message request.

	Delivery status required
	O
	Indicates if delivery acknowledgement from the recipient is requested.
This IE is copied from the associated inbound message.

	Payload
	O
	Payload of the message.
This IE is copied from the associated inbound message.

	Message is segmented
	O
	Indicates this message is part of a segmented message.

	Group Service ID
	O
	The service identifier of a Group.
This IE is included if message delivery is based on Group messaging.
This IE is copied from the Recipient Group Service ID IE in the associated inbound message.

	Messaging Topic
	O
	Indicates which Messaging Topic this message is related to.
This IE is included if message delivery is based on a Messaging Topic subscription.
This IE is copied from the Messaging Topic IE in the associated inbound message.

	Segmentation Set Identifier
	O
	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.

Mandatory IE to be present in every segmented message.

	Total number of message segments
	O
	Indicates the total number of segments for the message.

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

	Message segment number
	O
	An incrementing message segment number that indicates segmented message 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.
The Last Segment Flag needs to be included only in the last segment of the message. Message segment number of the segment with "Last Segment Flag" set can be considered as total segments.

	NOTE 1:	Only one of these IEs shall be included to represent the type of message request.
NOTE 2:	When the originator is an Application Server, (i.e. Originating AS Service ID is present), this IE shall be a UE Service ID.



If the received MSGin5G message request is for Group Message, the MSGin5G Server shall, in addition to the Recipient Group Service ID IE, add the Recipient UE Service ID of each individual group member, excluding the message originator.
If the received MSGin5G message request is for a Topic Message, the MSGin5G Server shall, in addition to the Messaging Topic IE, add the Recipient UE Service ID/AS Service ID of each individual Topic subscriber, excluding the message originator.

* * * Next Change * * * *
8.7.X	Broadcast message delivery
[bookmark: _Toc74130449]8.7.X.1	General
This clause introduces a Broadcast message procedure for Application Server and MSGin5G UE to send Broadcast message. In this procedure, a MSGin5G message is delivered via broadcast to MSGin5G UEs or non-MSGin5G UEs in a Broadcast Area.
[bookmark: _Toc74130450]8.7.X.2	Broadcast message delivery procedure
Figure 8.7.X.2-1 shows the Broadcast message delivery procedure from Application Server or MSGin5G UE to the UEs in Broadcast Area.
Pre-condition:
1.	Application Server or MSGin5G Client in MSGin5G UE has registered with the MSGin5G Server.


Figure 8.7.X.2-1: Message Delivery in Broadcast Area

1. An MSGin5G message request is sent by an Application Server or a MSGin5G UE to the MSGin5G Server as specified in clause 8.3.2 with following clarifications: 
a)	The MSGin5G message includes Originating UE Service ID/AS service ID, Recipient Broadcast Area ID and Message ID information elements in Table 8.3.2-1, and may include Delivery status required, Application ID, Payload information elements from Table 8.3.2-1.
2. The MSGin5G Server determines that the Application Server or MSGin5G Client is authorized to send Broadcast message.
3. The MSGin5G Server forwards the Broadcast message request to the CBCF (as specified in 3GPP TS 23.041 [14]) via the Broadcast Message Gateway based on the Broadcast Area ID as specified in 8.3.3.
4. The Broadcast Message Gateway delivers the message to the CBCF which broadcasts the message to the MSGin5G UEs in the Broadcast Area or to the non-MSGin5G UEs in the Broadcast Area. This step is out of scope of the present specification.
If the Delivery status requested information element is included in the MSGin5G Broadcast message, a recipient MSGin5G UE sends the delivery report as specified in clause 8.3.4.

* * * End of Changes * * * *
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