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1. Introduction
During an informal conference call it was decided to introduce a Broadcast Message Gateway to allow broadcasting messages to both Legacy 3GPP UEs as well as MSGin5G UEs.
2. Reason for Change
TS 22.262 mentions explicitly the "broadcast message scenario" which suggests that MSGin5G messages need to be supported by the MSGin5G Service. TS 23.554 v0.3.0 only specifies broadcast to Legacy 3GPP UEs.
The pCR resolves the editor's note in clause 7.1.

Header 5.3.4.1 was introduced to resolve a hanging paragraph issue.
3. Conclusions

-
4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.554 v0.3.0.
* * * First Change * * * *

3.1
Definitions

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: message that is originated at an Application Server in the network and terminated at a UE.
Broadcast Message Gateway: the entity in the MSGin5G Service to support Broadcast Messaging.
Broadcast Messaging: A MSGin5G message that is delivered to UEs in a Broadcast Area.

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.
MSGin5G Server: A server in MSGin5G Service that receives and delivers MSGin5G messages among MSGin5G service endpoints.

Legacy 3GPP Message Gateway: the entity in MSGin5G Service to support interworking with Legacy 3GPP UEs.
Non-3GPP Message Gateway: the entity in MSGin5G Service to support interworking with Non-3GPP UEs.
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.
Message Gateway: general terminology for Legacy 3GPP Message Gateway or Non-3GPP Message Gateway.

MSGin5G Client: the client that enables MSGin5G Message sending and receiving.
MSGin5G Message: the message defined in the present specification that is exchanged between the MSGin5G service endpoints under the MSGin5G Service.
MSGin5G UE:  the UE that uses MSGin5G Client in MSGin5G Service.
Legacy 3GPP UE: the UE that supports legacy 3GPP message sending and receiving (e.g. SMS, NIDD, etc) in MSGin5G Service.
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.
Non-MSGin5G UE: general terminology for Legacy 3GPP UE or Non-3GPP UE.
MSGin5G Group: the group of UEs which members may be MSGin5G UE, Legacy 3GPP UE and Non-3GPP UE.
Point-to-Application messaging: message that is originated at a UE and terminated at an Application Server.
Point-to-point messaging: message that originates at a UE and terminates at a UE, where at least one of the end points is a MSGin5G UE.

Broadcast Area: an area consisting of one or more cells where the broadcast message is delivered.
Editor's Note: Definitions alignment to Architecture is FFS.
* * * Next Change * * * *

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].
NOTE 1: "MSGin5G" in the present document is refers to the new defined transport for the MSGin5G Service. The service name in the present document uses the "MSGin5G Service" term from 3GPP TS 22.262 [2].
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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 MSGinUE-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 constrained device which do 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.
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 UE-2 may not contain MSGin5G Client. In such scenario, the Application Client in UE-2 will interact with MSGin5G Client in UE-1 to send and receive messages.

NOTE 5:
When both UE-1 and UE-2 support MSGin5G Client, MSGin5G Client in UE-1 acts as a relay for the MSGin5G Client in UE-2 to receive MSGin5GService. When UE-2 does not support MSGin5G Client and only UE-1 supports MSGin5G Client, MSGin5G Client in UE-1 acts as a gateway for the Application Client in 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.

* * * Next Change * * * *

5.3.2
MSGin5G Server

5.3.2.1
General functionalities
A MSGin5G server provides server-side functionality to assist MSGin5G clients with the sending and receiving of messages via the MSGin5G Service to/from Application Servers and/or other MSGin5G service endpoints on other UEs.

Functionalities of MSGin5G Server:
-
To resolve message delivery mechanism for the MSGin5G service end point based on the terminating MSGSin5G service ID to determine if the message is to be delivered to a MSGin5G UE, an Application Server or a Message Gateway for final delivery;

-
Interworking with non 3GPP messaging service through the Non-3GPP Message Gateway;
-
Interworking with legacy 3GPP messaging service through the Legacy 3GPP Message Gateway;
-
Delivering messages to MSGin5G UEs and Legacy3GPP UEs through the Broadcast Message Gateway;
-
Exchanging MSGin5G messages with application servers, MSGin5G clients, Legacy 3GPP Message Gateway,  Non-3GPP Message Gateway, and Broadcast Message Gateway; 
-
Supporting MSGin5G message segmentation according to Service Provider policy;

-
Supporting UE configuration procedures as specified in TS 23.434 [5] or communicating with the SEAL Configuration Management Server to provide MSGin5G configuration data on a UE to be ready for the MSGin5G service; and
-
Managing information related to the MSGin5G Service, such as MSGin5G client availability, Legacy 3GPP Message Gateway, Non-3GPP Message Gateway, and Broadcast Message Gateway.
Editor's Note:
What MSGin5G client information related to the MSGin5G Service will be managed by the MSGin5G server is FFS.

5.3.2.2
Target resolution and Gateway selection

Upon receiving the MSGin5G Message Request to deliver the message to the target UE (which could be any of the MSGin5G UE, Legacy 3GPP UE, Non-3GPP UE) on the terminating side, the MSGin5G Service performs certain actions in order to ensure message delivery to the right target UE and in appropriate format. The actions include determining the service supported by the target UE, need for gateway and selection of appropriate gateway, and the need for translation the MSGin5G Message Request to a format understood by the target UE.
Upon receiving the MSGin5G Message Request, the MSGin5G server checks the MSGin5G UE registration repository (created at the time of each MSGin5G UE registration to MSGin5G Server) for the target end point identifier. If the target found in the registration repository is MSGin5G UE, MSGin5G Server will attempt for delivery towards MSGin5G UE. If the target found in the registration repository is non-MSGin5G UE, MSGin5G server delivers the message to a Message Gateway that the non-MSGin5G UE is registered with, determined from the non-MSGin5G UE registration.
Upon receiving a MSGin5G Message Request which contains the Recipient Broadcast Area information element, the MSGin5G Server delivers the message to the Broadcast Message Gateway. Subject to configuration, the Broadcast Message Gateway delivers the MSGin5G message to MSGin5G UEs in the Broadcast Area or delivers the payload to Legacy 3GPP UEs.
* * * Next Change * * * *

5.3.4
Message Gateway 
5.3.4.1
General Description of Message Gateway
A Message Gateway in MSGin5G application architecture provides functionality to deliver MSGin5G messages to non-MSGin5G UEs. 
The Broadcast Message Gateway functionality is described in subclause 5.3.4.4.
A Message Gateway performs the role of interconnecting two different messaging delivery mechanisms and assure the message integrity between different message delivery mechanisms. A message delivery mechanism comprises the specific set of protocols, procedures and rules. 

Functionalities of Message Gateway:

-
Enables seamless delivery of a MSGin5G message between different message delivery mechanisms with integrity;

-
Communicates with the MSGin5G Server using either a MSGin5G Client functionality or similar functions to enable sending and receiving MSGin5G messages;

-
Delivers payload of a MSGin5G message to the non-MSGin5G UE using the specific message delivery mechanism available to that non-MSGin5G UE and vice versa; 
-
Performs message sender and receiver addresses conversion according to the two connected message delivery mechanisms and maintain the mapping of the address pair used for a response message delivery;

-
Perform registration and de-registration with the MSGin5G Server on behalf of the non-MSGin5G UEs;

-
Act as a service endpoint to perform message segmentation and reassembly for the non-MSGin5G UEs when needed; and

-
Performs protocol and non-message payload information conversion according to the service supported by the target UE; 

-
Supports the MSGin5G message delivery status report

1.
If application level message delivery status report is not supported by the Non-MSGin5G message delivery mechanisms, based on the information (e.g. response to the message delivery request, transport level information, etc) obtained from the Non-MSGin5G message delivery mechanisms, the Message Gateway fetches the delivery status from the above information and uses it to create a MSGin5G message delivery status report on behalf of non-MSGin5G UE. If the delivery status is failure, also fetch the suitable failure reason from the above information and use it as reason of failure in the MSGin5G message delivery status report.

2.
If application level message delivery status report is supported by the Non-MSGin5G message delivery mechanisms (e.g. RCS specified in GSMA PRD RCC.07 [3]), translates the application level message delivery status report in the Non-MSGin5G message delivery mechanisms to MSGin5G message delivery status report.
There are three types of Message Gateways used to deliver MSGin5G messages to different UE types: the Legacy 3GPP Message Gateway, the non-3GPP Message Gateway and the Broadcast Message Gateway.
NOTE:
Implementation of the Message Gateway and the MSGin5G Server together is deployment option that is out of this specification.

5.3.4.2
Legacy 3GPP Message Gateway 

The Legacy 3GPP Message Gateway is used to deliver MSGin5G message to Legacy 3GPP UEs, using their 3GPP supported message delivery mechanisms.

5.3.4.3
Non-3GPP Message Gateway 

The Non-3GPP Message Gateway is used to deliver MSGin5G message to non-3GPP UEs, using their (non-3GPP) supported message delivery mechanisms.
5.3.4.4
Broadcast Message Gateway

The Broadcast Message Gateway is used to deliver the MSGin5G message to MSGin5G UEs or Legacy 3GPP UEs via broadcast, based on configuration.
Functionalities of the Broadcast Message Gateway:

-
Enables delivery of a MSGin5G message to MSGin5G UEs,
-
Enables delivery of the payload of a MSGin5G message to Legacy 3GPP UEs,
-
Communicates with the MSGin5G Server using either MSGin5G Client functionality or similar functions to enable receiving MSGin5G messages,
-
Act as a service endpoint to perform message reassembly when needed, and

-
Performs protocol and non-message payload information conversion to support the broadcast scenario. 

* * * Next Change * * * *

5.4.8
MSGin5G-7
The interactions related to enabling MSGin5G message reception by a Broadcast Message Gateway delivered from a MSGin5G Server are supported by the MSGin5G-7 reference point. This reference point supports:

-
The transport of MSGin5G messages.
5.4.9
SEAL-C

The following SEAL-C reference points for MSGin5G Service are supported:

-
GM-C reference point for group management as specified in 3GPP TS 23.434 [5];

-
CM-C reference point for configuration management as specified in 3GPP TS 23.434 [5].

5.4.10
SEAL-S

The following SEAL-S reference points for MSGin5G Service are supported:

-
GM-S reference point for group management as specified in 3GPP TS 23.434 [5];

-
CM-S reference point for configuration management as specified in 3GPP TS 23.434 [5].

5.4.11
SEAL-UU

The following SEAL-UU reference points for MSGin5G Service are supported:

-
GM-UU reference point for group management as specified in 3GPP TS 23.434 [5];

-
CM-UU reference point for configuration management as specified in 3GPP TS 23.434 [5].
* * * Next Change * * * *

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 X.1-1.

If the UE supports a legacy 3GPP message service (e.g. SMS, NIDD) 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 specified 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.
In case MSGin5G Service needs to deliver the message via broadcast to UEs in a Broadcast Area, the message is delivered via the Broadcast Message Gateway. The receiving UEs can be either MSGin5G UEs or Legacy 3GPP UEs. The choice is based on configuration.
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 a UE and broadcasted to all the Legacy 3GPP UEs or MSGin5G UEs in a specific Broadcast Area within coverage of a cell or of multiple cells.

-
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: image1.emf]3GPP Core 

Network(s)

Application 

Server(s)

MSGin5G 

Server(s)

MSGin5G-3

Non-3GPP 

Message   

Gateway

Non-3GPP UE

Non-3GPP 

Message Client

SEAL 

Server(s)

SEAL-S

Network Interfaces

Legacy 

3GPP 

Message

Gateway

Legacy 3GPP UE 

 (e.g. SMS, NIDD)

MSGin5G-2

MSGin5G  UE-1

Application 

Client(s)

MSGin5G 

Client

MSGin5G-5

SEAL

Client(s)

SEAL-C

MSGin5G  UE-2

Application 

Client(s)

MSGin5G 

Client

MSGin5G-5

SEAL

Client(s)

SEAL-C

MSGin5G-6

SEAL-PC5

In scope

Legend

Out of scope /non-3GPP

MSGin5G-4

SEAL-Uu

MSGin5G-1

Broadcast 

Message

Gateway

MSGin5G-7


Figure 7.1-1: The MSGin5G Service overview

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 a 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). 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 a 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 a 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 a 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 a MSGin5G UE, a Legacy-3GPP UE or a non-3GPP UE and if such UE is available for delivery.

If a UE or an Application Server sends a 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 Broadcast Message Gateway and this gateway will forward the message to the broadcast function.
* * * Next Change * * * *

8.2.3
MSGin5G outbound messages from the MSGin5G Server

Figure 8.2.3-1 shows the procedure for the MSGin5G Server that forwards a MSGin5G Message.
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Figure 8.2.3-1: MSGin5G Message towards UE
Figure 8.2.3-2 shows the same procedure (step 1 only), however for the MSGin5G Server that sends the message payload to an Application Server by application request.
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Figure 8.2.3-2: Message towards an Application Server

Figure 8.2.3-3 shows the procedure for the MSGin5G Server that sends a MSGin5G Message to a Legacy 3GPP Message Gateway or a Non-3GPP Message Gateway.
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Figure 8.2.3-3: MSGin5G Message towards a Message Gateway
The following procedure applies to the above figures 8.2.3-1, 8.2.3-2 and 8.2.3-3 with the exception that step 2 only applies to figure 8.2.3-1. 

1.
The MSGin5G Server sends the MSGin5G Message and includes the IEs as listed in table 8.2.3-1. 
Table 8.2.3-1: MSGin5G Message Request from MSGin5G Server

	Information element
	Status
	Description

	Originating MSGin5G 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 MSGin5G Service ID
	O
	The service identity of the receiving entity.

This IE is mandatory for point-to-point messaging, application-to-point messaging, AOMT messaging and MOAT messaging and is not present in other message scenarios.

This IE is copied from the associated inbound message.

	Recipient Broadcast Area ID
	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.

	Security Credentials
	O
	Security information.

	Delivery Status Required
	O
	Indicates if delivery acknowledgement from the recipient is requested.

This IE is copied from the associated inbound message.

	Failure Cause
	O
	If the MSGin5G Message is a Delivery Report the Failure Cause indicates the failure reason, if applicable.

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.

	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.


If the received MSGin5G Message Request is for Group Message, the MSGin5G Server shall replace the Recipient Group Service ID IE with the Recipient MSGin5G Service ID of each individual group member.
* * * Next Change * * * *

8.6.x
Broadcast messaging

8.6.x.1
General

This clause introduces a Broadcast Messaging procedure for a MSGin5G Client and an Application Server to send a broadcast message to UEs in a Broadcast Area that are configured to receive the broadcast message. UEs that are configured to receive the broadcast message are either MSGin5G UEs or Legacy 3GPP UEs. Whether the broadcast message is broadcast to MSGin5G UEs or to Legacy 3GPP UEs is subject to configuration in the Broadcast Message Gateway.
8.6.x.2
Broadcast Messaging procedure
A broadcast message is initiated by a MSGin5G UE or the Application Server according to the procedure as specified in clause 8.2.2 (figures 8.2.2-1 and 8.2.2-2 respectively). The Recipient Broadcast Area ID information element shall be included in the MSGin5G Message request.
The MSGin5G Server shall forward the request to the Broadcast Message Server as specified in the procedure in clause 8.2.3 (figure 8.2.3-3).
Figure 8.6.x-1 shows the broadcast message delivery procedure via the Broadcast Message Gateway to a UE.
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 Figure 8.6.x-1: Broadcast message delivery via Broadcast Message Gateway
Pre-conditions:

1. The recipient UEs are configured to receive broadcast messages.
2. The MSGin5G Server has received a MSGin5G Message Request that contains the Recipient Broadcast Area ID information element.
The Broadcast Messaging delivery procedure consists of the following steps:

1.
The MSGin5G Server forwards the MSGin5G Message to the Broadcast Message Gateway, which constructs the message for the CBCF in the 5GC for broadcasting in the Broadcast Area.

Subject to configuration,
2a.
The broadcast message is broadcasted to MSGin5G UEs in the Broadcast Area, or
2b.
The broadcast message is broadcasted to Legacy 3GPP UEs in the Broadcast Area.

3.
The payload is delivered to the Application Client.
If the Delivery Status Required information element is included in the broadcast message, the MSGin5G UE shall initiate a point-to-point message towards the originator of the message to acknowledge reception.
* * * End of Changes * * * *
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