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1. Introduction
In 3GPP TR 23.700-24, there are several editorials which require to be fixed.
As per Annex A – Total 4 types of UEs are defined in TR 23.700-24. 
	UE
	UE Type

	UE A
	Controller UE which uses the MSGin5G Service to send messages

	UE B
	Controlled UE that supports the MSGin5G Service for receiving messages 

	UE C
	Controlled UE which doesn't support the MSGin5G Service, but supports legacy transport e.g. SMS

	UE D
	Controller UE or a Controlled UE which doesn't support the MSGin5G Service, but supports a non-3GPP messaging service.


2. Reason for Change
As per the current description in 3GPP TR 23.700-24 above, it is proposed to harmonize the terminology across all the scenarios described in Clause 4.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-24 V0.3.0.
* * * First Change * * * *

4
Scenarios
[Editor's Note: scenarios and service level requirements from Stage 1]
4.1
General
Four message communication models are specified in 3GPP TS 22.262 [2], including:
a)
point-to-point message

b)
application-to-point message 

c)
group message
d)
broadcast message
This Technical Report will focus on the common key issues of MSGin5G Service. The requirements specified in 3GPP TS 22.262 [2] and assumptions based on 3GPP TS 22.262 [2] apply to the scenarios:
1)
The following applies to the point-to-point message scenario: 
-
Typical use case of point-to-point message is remote control of intelligent terminals (see 3GPP TS 22.262 [2])
-
[R-5.2.2-001] The MSGin5G Service shall support Mobile Originated Mobile Terminated (MOMT) messaging, i.e. messages are originated and terminated at UEs. 
-
[R-5.2.2-002] The MSGin5G Service shall support addressing the UE by IMSI/MSISDN or IMEI. 
The following assumptions can be made based on 3GPP TS 22.262 [2]: 
-
Most UEs in this scenario do not have the limitation of power, and are online most time.
2) The following applies to the application-to-point message scenario: 
-
Typical use cases of application-to-point message are monitoring data reporting and remote control.  (see 3GPP TS 22.262 [2])
-
[R-5.3.2-001] The MSGin5G Service shall support Mobile Originated Application Terminated (MOAT) messaging, i.e. messages are originated at a UE and terminated at an application server in the network.
-
[R-5.3.2-002] The MSGin5G Service shall support Application Originated Mobile Terminated (AOMT) messaging, i.e. messages are originated at an application server in the network and terminated at a UE.
-
[R-5.3.2-003] The MSGin5G Service shall support Application Originated Mobile Terminated messaging service with max latency of 10 seconds while maintaining battery life of at least 3 months for small data traffic once every hour and typical sized IOT battery [200-500mAh]. 
-
[R-5.1.2-006]
The MSGin5G Service shall support a server in the network triggering the UE to perform an action (e.g. wake up and establish a PDN connection). 
Based on requirements [R-5.3.2-003] and [R-5.1.2-006] listed above, the following assumptions can be made:
-
UE Power Saving Mode specified in 3GPP TS 23.682 [3] is needed to be considered.
-
Requirement [R-5.2.2-002] listed above will also apply.
3) The following applies to the group message scenario:
-
Typical use case of group message is smart home.  (see 3GPP TS 22.262 [2]).
-
[R-5.4.2-001] The MSGin5G Service shall support group message communication, i.e. a UE sends a message to a group of UEs. All the members in a group can send messages. The UEs in a group can be located in different geographical areas. 
The following assumptions can be made based on 3GPP TS 22.262 [2]:
-
All kinds of UE (e.g. application server, devices with or without power and computation limitation, devices always online or usually without IP connection) may use group message. Only a limited number of UEs in the group have the ability of group management.
-
Requirement [R-5.2.2-002] listed above will also apply to both originating UE and terminating UE.
4) The following applies to the broadcast message scenario: 
-
[R-5.5.2-002] The MSGin5G Service shall support an authorized application server or UE to send a broadcast message to all the UEs within a specific area which is configured according to application policy.
-
The assumptions of UE type in the group message scenario will also apply.
-
Requirement [R-5.2.2-002] listed above applies to the originating UE.
4.2
Scenario 1: Point-to-point message
4.2.1
Scenario 1.1: Message between MSGin5G devices
This scenario describes the case where Controller UE A (e.g. a mobile handset terminal A or an application client APP 1 in a mobile handset Terminal A) communicates with Controlled UE B (e.g. wearable devices Terminal B like smart watch). Both UE A and UE B are connected to a same 5G system, use MSGin5G service and served by same MSGin5G application layer. APP2 in the terminal A may also MSGin5G capable, but not used in this communication. 
NOTE:
MSGin5G application layer may consist of numerous functions, e.g. MSGin5G Server. The application architecture to support the scenarios will be studied.

The message will be routed via the 5G system from UE A to UE B. The message may also be first routed to the MSGin5G application layer and then forwarded to the other party. The scenario is illustrated in figure 4.2.1-1.
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Figure 4.2.1-1: Message between MSGin5G devices

The scenario consists of the following aspects:

-
If message is originated by authorized UE A, the MSGin5G service identifies the identity of UE B and forward the MSGin5G message to UE B. UE B or MSGin5G service may send the delivery status to UE A.

4.2.2
Scenario 1.2: Message between non-3GPP Controller UE and MSGin5G Controlled UE

This scenario describes the case where Controller UE D (e.g. a mobile handset Terminal D, or an application client APP 1 in a mobile handset Terminal D) communicates with Controlled UE B  (e.g. wearable device Terminal B like smart watch) by using non-3GPP message (e.g. RCS message service specified in GSMA PRD RCC.07 [4]), and UE B uses MSGin5G service.
UE D is connected to a non-3GPP message server and then connected to MSGin5G application layer via MSGin5G gateway. UE B connected the 5G system directly and served by MSGin5G application layer. The scenario is illustrated in figure 4.2.2-1.

NOTE:
The MSGin5G gateway facilitates the translation between the MSGin5G Service and non-3GPP message service. The application functional aspect and procedure in MSGin5G gateway will be studied.
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Figure 4.2.2-1: Message between non-3GPP Controller UE and MSGin5G Controlled UE

The scenario consists of the following aspects:

-
UE D is authorized by the MSGin5G service via MSGin5G Gateway. 
-
The MSGin5G gateway records the mapping between the identity in MSGin5G service and the identity in non-3GPP message service for both UE D and UE B.
-
If message is originated by authorized UE D, non-3GPP message server forwards the message to MSGin5G gateway. MSGin5G service identifies the UE B and forward the MSGin5G message to UE B. UE B or MSGin5G service may send the delivery status to UE D.
For the case where Controller UE A (e.g. a mobile handset Terminal A, or an application client APP 1 in a mobile handset Terminal A) communicates with Controlled UE D  (e.g. wearable device Terminal D like smart watch) that uses non-3GPP message (e.g. RCS message service specified in GSMA PRD RCC.07 [4]).
-
If message is originated by authorized UE A, the MSGin5G service forwards the message to UE D (mobile handset terminal D or a specific application in terminal D) in the MSGin5G service, and the MSGin5G gateway forward the message to UE D. UE D or MSGin5G service may send the delivery status to UE A.
4.2.3
Scenario 1.3: Message between MSGin5G Controller UE and non-3GPP Controlled UE

This scenario describes the case where Controller UE A (e.g. a mobile handset Terminal A , or an application client APP 1 in a mobile handset Terminal A) communicates with Controlled UE D  (e.g. wearable devices Terminal B like smart watch) by using MSGin5G service, and UE D uses non-3GPP message (e.g. OMA LWM2M specified in OMA OMA-ERELD-LightweightM2M [5]). 
UE A connected to 5G system and served by MSGin5G application layer. UE D served by non-3GPP message server. The MSGin5G message and non-3GPP message will be transferred to each other by the MSGin5G gateway. The scenario is illustrated in figure 4.2.3-1.
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Figure 4.2.3-1: Message between MSGin5G Controller UE and non-3GPP Controlled UE 

The scenario consists of the following aspects:

-
UE D is authorized by the MSGin5G service via MSGin5G Gateway.
-
The MSGin5G gateway records the mapping between the identity in MSGin5G service and the identity in non-3GPP message service for both UE A and UE D.
-
If message is originated by authorized UE A, the MSGin5G service forwards the message to UE D in the MSGin5G service, and the MSGin5G gateway forwards the message to UE D. UE D or MSGin5G service may send the delivery status to UE A.
For the case where Controller UE D (e.g. a mobile handset Terminal D, or an application client APP 1 in a mobile handset Terminal D) that uses non-3GPP message communicates with Controlled UE B (e.g. wearable device Terminal B like smart watch).
-
If message is originated by authorized UE D, non-3GPP message server forwards the message to MSGin5G gateway. MSGin5G service identifies the identity of UE B and forward the MSGin5G message to UE B. UE B or MSGin5G service may send the delivery status to UE D.
NOTE:
The scenario is out of scope if UE A, UE B and UE D use non-3GPP message.
4.3
Scenario 2: Application-to-point message
4.3.1
Application-to-point scenarios overview

In the application-to-point scenarios MSGin5G messages originate from an application, which may reside on Controller UE A, UE C, or UE D. In all cases the message is sent to the MSGin5G application layer and terminates at the Application Server. All UEs send messages to the application layer via the 5G access network and the Application Server is connected to the application layer in the core network directly or through the NEF.

The Application Server processes the received messages and this could result, depending on the service requirements, in a message that is send by the Application Server and which terminates at a Controlled UE. Controlled UEs can be UE B, UE C or UE D.

An example of such a service is where electric scooters send their status (e.g. location and battery level) at a regular interval to the server (APP1) and when such a scooter is rented by an individual (APP2) the server sends a message to that scooter to unlock it.

4.3.2
Scenario 2.1: Message from controller UE to Application Server

This scenario describes the case where a Controller UE (e.g. a mobile handset terminal or an application client APP 1 in a mobile handset terminal) communicates with the Application Server. UE A, UE C or UE D is connected to the 5G system, uses the MSGin5G service and is served by the MSGin5G application layer.  

UE A is connected to the 5G access network and sends messages via the MSGin5G service to the MSGin5G application layer.

UE C is connected to the 5G access network and sends messages via SMS to the MSGin5G application layer.

UE D sends its non-3GPP messages via the MSGin5G Gateway to the MSGin5G application layer.

NOTE:
MSGin5G application layer may consist of numerous functions, e.g. MSGin5G Server. The application architecture to support the scenarios will be studied.

The message will be routed via the 5G system from the UE to the Application Server. The scenario is illustrated in figure 4.3.2-1.
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Figure 4.3.2-1: Message from controller UE to Application Server

The scenario consists of the following aspects:

-
If a message is originated by authorized UE A, UE C or UE D, the MSGin5G service identifies the identity of the Application Server and forwards the MSGin5G message to this Application Server. The Application Server may send the delivery status to the originating UE via the MSGin5G service.

4.3.3
Scenario 2.2: Message from Application Server to MSGin5G Controlled UE

This scenario describes the case where Application Server communicates with Controlled UE B, or UE C or UE D using the MSGin5G service. 

The Application Server is connected directly to the MSGin5G application layer or via the NEF.

UE B is connected to the 5G access network and receives messages via the MSGin5G service.

UE C is connected to the 5G access network and receives messages via SMS.

UE D receives its non-3GPP messages via the MSGin5G Gateway.

The scenario is illustrated in figure 4.3.3-1.

NOTE:
The MSGin5G gateway facilitates the translation between the MSGin5G Service and non-3GPP message service. The application functional aspect and procedure in MSGin5G gateway will be studied.
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Figure 4.3.3-1: Message between non-3GPP Controller UE and MSGin5G Controlled UE

The scenario consists of the following aspects:

-
The Application Server is authorized to use the MSGin5G application layer.

-
If a message is originated by an authorized Application Server and should terminate at UE B or UE C, then MSGin5G application layer delivers the message to the UE. The UE may send the delivery status to the Application Server.

-
The MSGin5G Gateway records the mapping between the identity in MSGin5G service and the identity in non-3GPP message service for UE D.

-
If a message is originated by an authorized Application Server and should terminate at UE D then the MSGin5G service identifies the UE D and forwards the MSGin5G message to MSGin5G Gateway. The MSGin5G Gateway converts the message format and delivers the message to UE D. UE D or the MSGin5G Gateway may send the delivery status to the Application Server.

4.4
Scenario 3: Group message
4.4.1
Scenario 3.1: Group message between MSGin5G devices
This scenario describes the case where MSGin5G UE A (e.g. a mobile handset terminal A or an application client APP 1 in a mobile handset Terminal A) communicates with a group of MSGin5G UEs. All UEs are connected to the 5G system, use MSGin5G service and served by same MSGin5G server. All UEs may be in different geographical area. 
NOTE:
MSGin5G server may consist of numerous functions, e.g. MSGin5G Server,group function. The application architecture to support the scenarios will be studied.
The message will be first routed to the MSGin5G server and then forwarded to all other parties. The scenario is illustrated in figure 4.4.1-1.
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Figure 4.4.1-1: Group message between MSGin5G devices

The scenario consists of the following aspects:

-
all MSGin5G UEs in group can communicate with each other, which means the message sent by a MSGin5G UE will be received by all the other MSGin5G UEs in the group.
4.4.2
Scenario 3.2: Group message between non-3GPP devices and MSGin5G devices
This scenario describes the case where non-3GPP UE D (e.g. a mobile handset Terminal, or an application client APP 1 in a mobile handset Terminal A) communicates with a group of UEs by using non-3GPP message (e.g. RCS message service specified in GSMA PRD RCC.07 [4]), and some of UEs in this group use MSGin5G service. All UEs in the group may be in different geographical area.
UE D connect to a non-3GPP message server and then connected to MSGin5G server via MSGin5G gateway. All MSGin5G UEs connected the 5G system directly and served by MSGin5G server. The scenario is illustrated in figure 4.4.2-1.
NOTE:
The MSGin5G gateway facilitates the translation between the MSGin5G Service and non-3GPP message service. The application functional aspect and procedure in MSGin5G gateway will be studied.
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Figure 4.4.2-1: Message from non-3GPP Message Service to MSGin5G group

The scenario consists of the following aspects:

-
all UEs in group can communicate with each other, which means the message sent by a non-3GPP Message Service UE will be received by all the other MSGin5G UEs in the group, and all the other MSGin5G UEs can send the message to a non-3GPP message service UE.
4.5
Scenario 4: Broadcast message
4.5.1
Scenario 4.1: Message Broadcast from MSGin5G Server
This scenario describes the case where an APP Server in the network communicates with Controlled UEs B by using MSGin5G service. 
The message will be routed via the 5G system from the APP Server to UEs B. The scenario is illustrated in figure 4.5.1-1.
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Figure 4.5.1-1: Message Broadcast from APP Server to UEs 

The scenario consists of the following aspects:

-
The message is originated by authorized APP Server and the APP Server also provides the service area information. 
-
The MSGin5G Server forwards the MSGin5G message to the 5G System, which takes care of broadcasting the message in the designated service area. 
-
UEs B that support the MSGin5G Service and are located in the service area and are configured to receive the message will receive it via broadcast.
4.5.2
Scenario 4.2: Message Broadcast from MSGin5G UE
This scenario describes the case where Controller UE A (e.g. a mobile handset Terminal A, or an application client APP 1 in a mobile handset Terminal A) communicates with Controlled UEs B by using MSGin5G service via broadcast.

The message will be routed via the 5G system from the APP in UE A to UEs B. The scenario is illustrated in figure 4.5.2-1.
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Figure 4.5.2-1: Message Broadcast from APP in UE A to UEs B 

The scenario consists of the following aspects:

-
The message is originated by authorized APP in UE A and the APP also provides the service area information. 

-
The MSGin5G Server forwards the MSGin5G message to the 5G System, which takes care of broadcasting the message in the designated service area. 

-
UEs B that support the MSGin5G Service and are located in the service area and are configured to receive the message will receive it via broadcast.

4.5.3
Scenario 4.3: Message Broadcast from MSGin5G Server to non-3GPP Message Service
This scenario describes the case where an APP Server in the network communicates with Controlled UEs D by using MSGin5G service via broadcast. UEs D use non-3GPP message (e.g. OMA LWM2M specified in OMA OMA-ERELD-LightweightM2M [5]).

UEs D served by non-3GPP message server. The MSGin5G message and non-3GPP message will be transferred to each other by the MSGin5G gateway. The scenario is illustrated in figure 4.5.3-1.
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Figure 4.5.3-1: Message Broadcast from APP Server to non-3GPP message service 

The scenario consists of the following aspects:
-
APP Server is authorized by the MSGin5G Server. 

-
The MSGin5G gateway translates the identity in MSGin5G service to the identity in non-3GPP message service.

-
If broadcast message is originated by authorized APP Server, the MSGin5G server forwards the message to all the UEs. UEs or MSGin5G Server may send the delivery status back to APP Server.

4.5.4
Scenario 4.4: Message broadcast from MSGin5G UE to non-3GPP Message Service
This scenario describes the scenario where UE A (e.g. a mobile handset terminal A or an application client APP 1 in a mobile handset Terminal A) delivers a broadcast message by using MSGin5G service to UEs B (e.g. persons and smart things)which is configured according to application policy, and the UEs D use non-3GPP message (e.g. OMA LWM2M specified in OMA OMA-ERELD-LightweightM2M [5]). 

UE A connected to 5G system and served by MSGin5G server. The MSGin5G message and non-3GPP message will be translated by the MSGin5G gateway. The scenario is illustrated in figure 4.5.4-1.
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Figure 4.5.4-1: Message between MSGin5G Controller UE and non-3GPP message service 

The scenario consists of the following aspects:

-
UE A is authorized by the MSGin5G service via MSGin5G Gateway. 

-
If broadcast message is originated by authorized UE A, the MSGin5G server broadcasts the message to all the UEs. UEs D may send the delivery status back to APP Server.

4.5.5
Scenario 4.5: Message broadcast from non-3GPP Message Service to MSGin5G UE or Application Server
This scenario describes the scenario where UE D  (e.g. OMA LWM2M specified in OMA OMA-ERELD-LightweightM2M [5]) or an APP server delivers a broadcast message by using non-3GPP Message service to UEs A(e.g. a mobile handset terminal A or an application client APP 1 in a mobile handset Terminal A) which is configured according to application policy. 

UE A connected to 5G system and served by MSGin5G server. The MSGin5G message and non-3GPP message will be translated by the MSGin5G gateway. The scenario is illustrated in figure 4.5.5-1.
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Figure 4.5.5-1: Message between non-3GPP message service and MSGin5G Message

The scenario consists of the following aspects:

-
If broadcast message is originated by authorized UE D or APP server, the non-3GPP message server broadcasts the message to all the UEs. UEs A may send the delivery status back to UE D or APP Server.
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