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* * * First Change * * * *
[bookmark: _Toc91856330]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Application-to-Point messaging: An MSGin5G message delivery that is originated at an Application Server in the network and terminated at a UE.
Broadcast Area: an area consisting of one or more cells where the broadcast message is delivered.
Broadcast messaging: An MSGin5G message delivery that is delivered to UEs in a Broadcast Area.
Constrained UE: a UE (with or without MSGin5G client) which may not have capability to connect to the 3GPP network.
Group messaging: message delivery that is originated at a UE or an Application Server and is terminated at all members of the group (a group member can be of type UE, Legacy 3GPP UE or Non-3GPP UE).
[bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK32]Legacy 3GPP Message Gateway: the entity in MSGin5G Service to support interworking with Legacy 3GPP UEs.
Legacy 3GPP UE: the UE that supports legacy 3GPP message sending and receiving (e.g. SMS, NIDD, etc) in MSGin5G Service.
MSGin5G Client: the client that enables MSGin5G message sending and receiving.
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Message Gateway: general terminology for Legacy 3GPP Message Gateway or Non-3GPP Message Gateway.
MSGin5G Gateway UE: a MSGin5G UE which constructs and sends MSGin5G message upon receiving request along with required application specific data from the application client on the Constrained UE (without MSGin5G client). The same MSGin5G UE can also deliver the received MSGin5G message towards the target application client on the Constrained UE (without MSGin5G client).
MSGin5G Group: the group of UEs which members may be MSGin5G UE, Legacy 3GPP UE and Non-3GPP UE.
MSGin5G message: the message defined in the present specification that is exchanged between the MSGin5G Service endpoints under the MSGin5G Service.
MSGin5G Relay UE: a MSGin5G UE which receives MSGin5G message from Constrained UE (with MSGin5G client) and forwards it to the MSGin5G server and vice-versa.
MSGin5G Server: A server in MSGin5G Service that receives and delivers MSGin5G messages among MSGin5G Service endpoints.
MSGin5G Service: an MNO message service using the 5G System that enables Point- to-Point, Application-to-Point, Point-to-Application, Group and Broadcast message delivery for thing-to-thing communication and person-to-thing communication.
Messaging Topic: an identifier for a topic to which a UE or an Application Server can subscribe to in order to receive messages that are characterized by a Message Topic.
MSGin5G UE:  the UE that uses MSGin5G Client in MSGin5G Service.
Non-3GPP Message Gateway: the entity in MSGin5G Service to support interworking with Non-3GPP UEs.
Non-3GPP UE: the UE that supports non-3GPP message sending and receiving (e.g. RCS message as specified in GSMA PRD RCC.07 [3], OMA LWM2M message as specified in OMA OMA-ERELD-LightweightM2M [4]) in MSGin5G Service.
NOTE:	The MSGin5G UE utilizes MSGin5G Client in MSGin5G Service. The Legacy 3GPP UE and Non-3GPP UE does not utilize MSGin5G Client in MSGin5G Service.
[bookmark: OLE_LINK9]Non-MSGin5G UE: general terminology for Legacy 3GPP UE or Non-3GPP UE.
Point-to-Application messaging: An MSGin5G message delivery that is originated at a UE and terminated at an Application Server.
Point-to-Point messaging: An MSGin5G message delivery that originates at a UE and terminates at a UE, where at least one of the end points is an MSGin5G UE.
* * * Second Change * * * *
[bookmark: _Toc91856345]5.2	Application Architecture
Figure 5.2-1 shows the application architecture of the MSGin5G Service.  The MSGin5G Service shall fulfil the service requirements which are enumerated in 3GPP TS 22.262 [2] and the architecture requirements enumerated in clause 4.


Figure 5.2-1: Application Architecture of the MSGin5G Service
The MSGin5G Client(s) interacts with SEAL Clients over the SEAL-C reference point specified for each SEAL service. The Legacy 3GPP Message Gateway and Non-3GPP Message Gateway may interact with SEAL clients over the SEAL-C reference point specified for each SEAL service. The MSGin5G Server(s) interacts with SEAL Servers over the SEAL-S reference point specified for each SEAL service. The interaction between a SEAL Client and the corresponding SEAL Server is supported by SEAL-UU reference point specified for each SEAL service as specified in 3GPP TS 23.434 [5].
NOTE2:	For simplicity, the SEAL clients' interaction with Legacy 3GPP Message Gateway and Non-3GPP Message Gateway, and the SEAL-UU interface between Legacy 3GPP Message Gateway and Non-3GPP Message Gateway and SEAL servers are not shown in Figure 5.2-1.
The MSGin5G UE-1 may be constrained devices and unconstrained devices with advanced capabilities, and can communicate with MSGin5G Server over MSGin5G-1 reference point. The MSGin5G UE-2 is a constrained device which does not have enough capability to communicate with MSGin5G Server. If allowed by configuration, the MSGin5G UE-1 may act as a UE Message Gateway to MSGin5G UE-2.
The Legacy 3GPP Message Gateway interacts with MSGin5G Server over MSGin5G-2 reference point on behalf of Legacy 3GPP UE (e.g., SMS, NIDD). 
The Non-3GPP Message Gateway interacts with MSGin5G Server over MSGin5G-4 reference point on behalf of Non-3GPP UE.
NOTE 3:	A SEAL Group Management Server and a SEAL Configuration Management Server (both specified in 3GPP TS 23.434 [5]) may be collocated in the MSGin5G Server. A SEAL Configuration Management Client specified in 3GPP TS 23.434 [5] may be collocated in the MSGin5G Client, Legacy 3GPP  Message Gateway and Non-3GPP Message Gateway. The implementation of such deployment option is out of this specification.
NOTE 4:	In certain deployment options, the MSGin5G UE-2 may not contain MSGin5G Client. In such scenario, the Application Client in MSGin5G UE-2 will interact with MSGin5G Client in MSGin5G UE-1 to send and receive messages.
NOTE 5:	When both MSGin5G UE-1 and MSGin5G UE-2 support MSGin5G Client, MSGin5G Client in MSGin5G UE-1 acts as a MSGin5G Relay UE relay for the MSGin5G Client in MSGin5G UE-2 to receive MSGin5G Service. When MSGin5G UE-2 does not support an MSGin5G Client and only MSGin5G UE-1 supports an MSGin5G Client, MSGin5G Client in MSGin5G UE-1 acts as a MSGin5G Gateway UE gateway for the Application Client in MSGin5G UE-2 to receive MSGin5G Service.
NOTE 6:	Depending on the non-3GPP message service, the interaction between Non-3GPP message client and Non-3GPP Message Gateway may involve 3GPP Core Network.
NOTE 7:	3GPP Core Network may not be involved for the interaction between the Non-3GPP Message Gateway and the MSGin5G Server.
Editor's note:	Specifying details of MSGin5G Client interaction towards Application Client is FFS.
* * * Third Change * * * *
[bookmark: _Toc91856477][bookmark: _Toc66460303][bookmark: _Toc66460301]8.11.2	Constrained device registration to use gateway UE
The signalling flow for registration of Application Client-2 on the UE-2 (which is a Constrained UEconstrained device) with MSGin5G Client-1 to use it as a gateway UE is illustrated in figure 8.11.2-1. 
Pre-conditions:
1.	The MSGin5G UE-1 is configured with information to recognize and authorize UE-2.
2.	The UE-2 is a Constrained UE constrained device and does not have access network connection to connect with the MSGin5G Server.
3.	The UE-2 has discovered MSGin5G UE-1 is having connectivity to the MSGin5G Server and offers gateway UE functionality.
4.	The UE-2 is using NR-PC5 to communicate with MSGin5G UE-1.


Figure 8.11.2-1: Registration of application client on UE-2 with MSGin5G Client-1 to use gateway UE functionality
1)	An Application Client-2 on the UE-2 registers with MSGin5G Client-1 in MSGin5G UE-1 to request MSGin5G Client-1 to act as a gateway UE. The request message includes information elements as specified in Table 8.11.2-1.
Table 8.11.2-1: Information elements for Registration to gateway UE request
	Information element
	Status
	Description

	Layer-2 ID 
	M
	Layer-2 identity of UE-2

	Application ID
	M
	Application ID of the application client on MSGin5G UE-2

	Credential information
	M
	UE-2 credential information



Editor's note: The security parameters to include in the message between UE-2 and MSGin5G UE-1 are FFS.
2)	Upon receiving the request from the Application Client-2, the MSGin5G Client-1 authorizes the Application Client-2 on UE-2 to use gateway functionality and MSGin5G Client-1 stores the mapping between Application ID and Layer-2 ID of the UE-2. 
NOTE 1:	The MSGin5G Client-1 may reject the request for registration to use gateway UE functionality based on local condition (like available power or connectivity to access network or any other reason outside the scope of 3GPP). 
3)	The MSGin5G Client-1 sends response to the Application Client-2. The response message includes information elements as specified in Table 8.11.2-2.
Table 8.11.2-2: Information elements for Registration to gateway UE response
	Information element
	Status
	Description

	Result 
	M
	Indicates success or failure of the request

	Registration ID
	O
	Identifies registration. This IE is included only if Result IE is set to success.

	Failure reason
	O
	Indicates failure reason. This IE is included only if Result IE is set to failure.



NOTE 2:	If MSGin5G Client-1 decided to reject the request for registration to use gateway UE functionality or if authorization fails as in step 2), the MSGin5G Client-1 sends a failure response to the Application Client-2. Otherwise, the MSGin5G Client-1 sends a success response to the Application Client-2.
NOTE 3:	The MSGin5G Client-1 may act as Gateway UE for multiple Constrained UEconstrained devices, at the same time.
[bookmark: _Toc66460302][bookmark: _Toc91856478]* * * Fourth Change * * * *
8.11.3	Constrained device Deregistration from using gateway UE
The signalling flow for deregistration of Application Client-2 on the UE-2 (which is a Constrained UE constrained device) with MSGin5G Client-1 to discontinue use of gateway UE functionality is illustrated in figure 8.11.3-1. 
Pre-conditions:
1.	The UE-2 is a Constrained UE constrained device and is successfully registered with MSGin5G UE-1 acting as a gateway UE.


Figure 8.11.3-1: Deregistration of Application Client on UE-2 with MSGin5G Client-1 on MSGin5G UE-1 to discontinue use of gateway UE functionality
1)	An Application Client-2 on the UE-2 deregisters with MSGin5G Client-1 in MSGin5G UE-1 to discontinue usage of gateway UE functionality of MSGin5G UE-1. The request message includes information elements as specified in Table 8.11.3-1.
Table 8.11.3-1: Information elements for De-registration to gateway UE request
	Information element
	Status
	Description

	Registration ID
	M
	Identifies the registration



2)	Upon receiving the request from the Application Client-2, the MSGin5G Client-1 removes the mapping between Application ID and Layer-2 ID of the UE-2.	The MSGin5G Client-1 sends response to the Application Client-2 on UE-2. The response message includes information elements as specified in Table 8.11.2-2.
[bookmark: _Toc91856479]* * * Fifth Change * * * *
8.11.4	Constrained device sending message using Gateway UE
The signalling flow for the Application Client-2 on the UE-2 (which is a Constrained UE constrained device) to send message using gateway UE functionality on MSGin5G UE-1 is illustrated in figure 8.11.4-1. 
Pre-conditions:
1.	The MSGin5G UE-1 is connected to an access network that provides connectivity to the MSGin5G Server.
2.	The UE-2 is Constrained UE constrained device and is successfully registered with MSGin5G UE-1 acting as a gateway UE.



Figure 8.11.4-1: Application Client-2 on UE-2 sends message using gateway UE functionality on MSGin5G UE-1
1)	An Application Client-2 on the UE-2 sends a request to send MSGin5G message to the MSGin5G Client-1. The information elements defined in Table 8.11.4-1 are included in the message. 
Table 8.11.4-1: Information elements for Request to send MSGin5G message
	Information element
	Status
	Description

	Recipient address 
	O
	Indicates details of the recipient. This IE is mandatory to initiate Point-to-Point messaging.

	Recipient Group ID
	O
	Indicates target group. 
This IE is mandatory to initiate Group Message.

	Application ID
	O
	Identifies the application(s) for which the payload is intended.

	Payload
	M
	Payload of the message.
MSGin5G Server/Client is unaware of the content.

	Delivery status required
	O
	Indicates whether delivery status is required or not



Editor's note:	If Priority type needs to be communicated from application clients is FFS.
2)	Upon receiving the request from the Application Client-2 in UE-2, 
a)	if the size of the received message exceeds the maximum allowed packet size, if Recipient Group Service ID is included, the MSGin5G Client-1 sends the group message as specified in clause 8.7.4. Otherwise, the MSGin5G Client-1 sends point to point message as specified in clause 8.5.4;
b)	If the size of the received message does not exceed the maximum allowed packet size, if Recipient Group Service ID is included, the MSGin5G Client-1 sends the group message as specified in clause 8.5.5. Otherwise, the MSGin5G Client-1 sends point to point message as specified in clause 8.7.1. 
The MSGin5G Client-1 uses the information elements received in the request from UE-2 to send the MSGin5G message request;
NOTE 1:	The MSGin5G Client-1 may also reject the request to send MSGin5G message based on local condition (like available power or connectivity to access network or any other reason outside the scope of 3GPP).
3)	The MSGin5G Client-1 sends response to send MSGin5G message to Application Client-2 on UE-2. The response message includes information elements as specified in Table 8.11.4-2.
Table 8.11.4-2: Information elements for Response to send MSGin5G message
	Information element
	Status
	Description

	Result 
	M
	Indicates success or failure of the request

	Failure reason
	O
	Indicates failure reason. This IE is included only if Result IE is set to failure.



NOTE 2:	If the MSGin5G Client-1 has decided to reject the request to send the message or the MSGin5G Client-1 received reject response from MSGin5G Server in step 2, the MSGin5G Client-1 sends failure response to the Application Client-2 and stops performing further steps.
4)	If delivery status is requested while sending the message in step 1, the MSGin5G Client-1 may receive message delivery status report from the MSGin5G Server.
5)	Upon receiving the message delivery status report, the MSGin5G Client-1 sends the delivery status to the Application Client-2 on UE-2. The message includes information elements as specified in Table 8.11.4-3.
Table 8.11.4-3: Information elements for MSGin5G message delivery status
	Information element
	Status
	Description

	Delivery status 
	M
	Indicates delivery status



[bookmark: _Toc66460305][bookmark: _Toc91856480]* * * Sixth Change * * * *
8.11.5	Constrained device receiving message via Gateway UE
The signalling flow for Application Client-2 on the UE-2 (which is Constrained UE constrained device) to receive message (group message, point-to-point message or point-to-application message) using gateway UE functionality on MSGin5G UE-1 is illustrated in figure 8.11.5-1. 
Pre-conditions:
1.	The MSGin5G UE-1 is connected to an access network that provides connectivity to the MSGin5G Server.
2.	The UE-2 is Constrained UE constrained device and is successfully registered with MSGin5G UE-1 acting as a gateway UE.


Figure 8.11.5-1: UE-2 receives message using gateway UE functionality on MSGin5G UE-1
1)	The MSGin5G Client-1 receives either a group message or a point-to-point message or application-to-point message as specified in clause 8.2.3 for the Application Client-2 on UE-2 for which the MSGin5G Client-1 is acting as Gateway UE. The MSGin5G Client-1 performs reassembly if the received message is segmented. The MSGin5G Client-1 may also perform segment recovery procedure as specified in clause 8.4.6 to recover missing segments.
2)	Upon successfully receiving a message for the Application Client-2 on UE-2, the MSGin5G Client-1 sends message received request to Application Client-2 based on Application ID on the UE-2. The request includes information elements as specified in Table 8.11.5-1.
Table 8.11.5-1: Information elements for Message received request
	Information element
	Status
	Description

	Originator address 
	O
	Indicates details of the originator. This IE is mandatory for Point-to-Point messaging.

	Group Service ID
	O
	Indicates group for which the message is received. 
This IE is mandatory for Group Message.

	Payload
	M
	Payload of the message.
MSGin5G Server/Client is unaware of the content.

	Delivery status required
	O
	Indicates whether delivery status is required or not

	Priority type
	O
	Application priority level requested for this message. 



3)	Upon successfully receiving the message, the Application Client-2 on UE-2 sends the message received response to the MSGin5G Client-1.
4)	If delivery status is requested in the received message, the Application client-2 on UE-2 sends message delivery status to the MSGin5G Client-1.
5)	Upon receiving the delivery status, the MSGin5G Client-1 sends message delivery status report to the MSGin5G Server.
* * * End of Change * * * *
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