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1. Introduction
Just for changing MSGin5G Gateway to Non-3GPP Message Gateway.

2. Reason for Change
Align with the architure.
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-24 v1.1.0.
* * * First Change * * * *

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].
Controller UE: usually a smart device or an application in the terminal that can send control message instructions to machine equipment. A controller terminal can control multiple controlled terminals.

Controlled UE: an IoT equipment which can access the network through a variety of technologies and network slicing. A controlled terminal can be controlled by a number of controller terminals.

Non-3GPP Message: the message supported in a message service which is not defined by 3GPP (e.g. RCS message as specified in GSMA PRD RCC.07 [4], OMA LWM2M message as specified in OMA OMA-ERELD-LightweightM2M [5]).

MSGin5G service capabilities: the subset of MSGin5G service available to access and/or communicate with other UEs or application servers. The whole set of MSGin5G service includes point-to-point messaging, application-to-point messaging, group messaging and broadcast messaging.
For the purpose of the present document, the following terms given in 3GPP TS 22.262 [2] apply:
MSGin5G Server

MSGin5G Gateway, (equals to the term Non-3GPP Message Gateway in this TR)
* * * Next Change * * * *

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

This scenario describes the case where Controller UE1 (e.g. a mobile handset Terminal 1, or an application client APP 1 in a mobile handset Terminal 1) communicates with Controlled UE2 (e.g. wearable device Terminal 2 like a smart watch) by using non-3GPP message service (e.g. RCS message service specified in GSMA PRD RCC.07 [4]), and UE2 uses MSGin5G service and is 5GMSG transport capable.
UE1 is connected to a non-3GPP message server and then connected to MSGin5G application layer via Non-3GPP Message Gateway. UE2 connected the 5G system directly and served by MSGin5G application layer. The scenario is illustrated in figure 4.2.2-1.

NOTE:
The Non-3GPP Message gateway facilitates the translation between the MSGin5G Service and non-3GPP message service. The application functional aspect and procedure in Non-3GPP Message 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 1 is authorized by the MSGin5G service via Non-3GPP Message Gateway. 

-
The Non-3GPP Message gateway records the mapping between the identity in MSGin5G service and the identity in non-3GPP message service for both UE1 and UE2.

-
If message is originated by authorized UE1, non-3GPP message server forwards the message to Non-3GPP Message gateway. MSGin5G server identifies the UE2 and forward the MSGin5G message to UE2. UE2 or MSGin5G server may send the delivery status to UE 1.

For the case where Controlled UE2 (e.g. wearable device Terminal 2 like smart watch) communicates with Controller UE1 (e.g. a mobile handset Terminal 1, or an application client APP 1 in a mobile handset Terminal 1) that uses non-3GPP message (e.g. RCS message service specified in GSMA PRD RCC.07 [4]) .
-
If message is originated by authorized UE2, the MSGin5G service forwards the message to UE1 (mobile handset terminal 1 or a specific application in terminal 1) in the MSGin5G service, and the Non-3GPP Message gateway forward the message to UE1. UE1 or MSGin5G server may send the delivery status to UE 2.

* * * Next Change * * * *

4.2.3
Scenario 1.3: Message between MSGin5G Controller UE and non-3GPP Controlled UE

This scenario describes the case where Controller UE1 (e.g. a mobile handset Terminal 1, or an application client APP 1 in a mobile handset Terminal 1) communicates with Controlled UE B  (e.g. wearable devices Terminal 2 like smart watch) by using MSGin5G service, and UE2 uses non-3GPP message service (e.g. OMA LWM2M specified in OMA OMA-ERELD-LightweightM2M [5]). 
UE1 connected to 5G system and served by MSGin5G application layer. UE2 served by non-3GPP message server. The MSGin5G message and non-3GPP message will be transferred to each other by the Non-3GPP Message 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:

-
UE2 is authorized by the MSGin5G service via Non-3GPP Message Gateway.
-
The Non-3GPP Message gateway records the mapping between the identity in MSGin5G service and the identity in non-3GPP message service for both UE1 and UE2.

-
If message is originated by authorized UE1, the MSGin5G server forwards the message to UE2 in the MSGin5G service, and the Non-3GPP Message gateway forwards the message to UE2. UE2 or MSGin5G server may send the delivery status to UE1.

For the case where Controlled UE2 (e.g. wearable device Terminal 2 like smart watch) that uses non-3GPP message communicates with Controller UE1 (e.g. a mobile handset Terminal 1, or an application client APP 1 in a mobile handset Terminal 1).
-
If message is originated by authorized UE2, the MSGin5G server forwards the MSGin5G message to the Non-3GPP Message gateway. MSGin5G server identifies the identity of UE1and forward the non-3GPP message to UE1. UE1 or MSGin5G server may send the delivery status to UE2.

NOTE:
The scenario is out of scope if both UE1 and UE2 use non-3GPP message.
* * * Next Change * * * *

4.4.1
Scenario 3.1: Group message between MSGin5G UEs
This scenario describes the case where MSGin5G UE1 (e.g. a mobile handset terminal 1 or an application client APP 1 in a mobile handset Terminal 1) communicates with a group of UEs (MSGin5G UEs or legacy 3GPP UEs or non-3GPP UE). 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 UEs

The scenario consists of the following aspects:

-
all  in group can communicate with each other, which means the message sent by a MSGin5G UE will be received by all the other UEs in the group, either directly from MSGin5G server (if MSGin5G UEs) or via Non-3GPP Message gateway (if non-3GPP UEs).

NOTE:
Group message between UE C and UE D is also supported when the group is hosted on 5G MSG Server.
4.4.2
Scenario 3.2: Group message between non-3GPP UEs and MSGin5G UEs
This scenario describes the case where non-3GPP UE1 (e.g. a mobile handset Terminal, or an application client APP 1 in a mobile handset Terminal 1) 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.
UE1 connect to a non-3GPP message server and then connected to MSGin5G server via Non-3GPP Message 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 Non-3GPP Message gateway facilitates the translation between the MSGin5G Service and non-3GPP message service. The application functional aspect and procedure in Non-3GPP Message 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 UE will be received by all the other 5 MSGin5G UEs in the group, and all the other MSGin5G UEs can send the message to a non-3GPP UE.

* * * Next Change * * * *

4.5.3
Scenario 4.3: Message broadcast from non-3GPP Message Service to MSGin5G UEs 
This scenario describes the scenario where Non-3GPP UE1  (e.g. OMA LWM2M specified in OMA OMA-ERELD-LightweightM2M [5]) delivers a broadcast message by using non-3GPP Message service to MSGin5G UEs2 (e.g. a mobile handset terminal 1 or an application client APP 1 in a mobile handset Terminal 1)  to MSGin5G UEs2which is configured according to application policy. 

MSGin5G UEs2 connected to 5G system and served by MSGin5G server. The MSGin5G message and non-3GPP message will be translated by the Non-3GPP Message gateway. The scenario is illustrated in figure 4.5.3-1.
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Figure 4.5.3-1: Message broadcast from non-3GPP message service to MSGin5G UEs 2
The scenario consists of the following aspects:

-
If broadcast message is originated by authorized Non-3GPP UE1, the MSGin5G Server broadcasts the message to all the UEs. MSGin5G UEs may send the delivery status back to Non-3GPP UE1 or APP Server.
* * * Next Change * * * *

5.1.2
Identified Gaps
The following gaps have been identified to fulfill the delivery status acknowledgement:
-
The protocol requirements for delivery status acknowledgement and sending a delivery status acknowledgement shall be studied.

-
If delivery status acknowledgement is supported by the non-3GPP message service, the procedure of delivery status acknowledgement interworking in the Non-3GPP Message Gateway will be defined.

-
If delivery status acknowledgement is not supported by the non-3GPP message service, then if the Non-3GPP Message Gateway or MSGin5G server will send the delivery status acknowledgement on behalf of the non-3GPP UE needs to be defined.

* * * Next Change * * * *

5.2.1.3
Analyses of the requirements

3GPP TS 22.262 [2] contains general requirements in subclause 5.1.2 and broadcast message specific requirements in subclause 5.5.2. Other requirements are not related to message broadcast. These requirements are copied here (in italics) and analysed individually.

[R-5.1.2-001] The MSGin5G Service shall support UE sending and receiving a text or data message with end-to-end latency of less than 500 ms.

The latency for broadcasting SIB8 is at least 200 ms.

[R-5.1.2-002] The MSGin5G Service shall support variable size of payload of text and data with a maximum of 2048 bytes, and support segmented transmission if the content is larger than the maximum payload length of a message. 

Cell Broadcast allows encoding of a payload of up to 1230 octets, but it is not specified how 2048 octets can be encoded, even though the maximum size of the payload string is specified to be 9600 octets.

[R-5.1.2-003] The MSGin5G Service shall support delivery of a message to a specific application in the terminated UE. This message contains the contents that can be handled by the specific application. 
The Data Coding Scheme IE can be used to indicate that the payload is (U)SIM specific and shall be processed by an application instead of being displayed immediately (see 3GPP TS 23.038 [7]).

[R-5.1.2-004] The MSGin5G Service shall support acknowledgement of delivery status (success, failure) of a message and indication of reason if the delivery is failed. 

The NG-RAN nodes report successful scheduling of broadcast to the CBC (not of failed scheduling).

[R-5.1.2-005] The MSGin5G Service shall support storage of a message if a UE is unavailable (disconnected or power off) for future delivery once the UE becomes available. 

Cell Broadcast messages are repeatedly broadcast for as long as the message is valid.

[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). 

Cell Broadcast uses the cmas-indication in the paging message to notify the UE to obtain SIB1 which contains the scheduling information to obtain SIB8 and the Warning Message Content NG-RAN IE is used by the application to perform an action.

[R-5.1.2-007] The MSGin5G Service shall support a UE sending and receiving messages via a MSGin5G Gateway. 

The Cell Broadcast Centre (see 3GPP TS 23.041 [6]) could be an instantiation of a MSGin5G Gateway for broadcasting messages. Cell Broadcast does not support non-3GPP access. 

[R-5.1.2-008] The MSGin5G Service shall support the mobility of a UE (i.e. the UE can still send/receive messages when it changes the location of network access). 

Cell Broadcast broadcasts SIB8 repeatedly in one or more cells and UEs will receive that as long as they remain in coverage of those cells.

[R-5.5.2-001] The MSGin5G Service shall support broadcasting a text or data message with end-to-end latency less than [500] ms.

This requirement is identical to requirement R-5.1.2-001 above from a broadcast perspective.

[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. 

3GPP TS 23.041 [6] specifies a Cell Broadcast Entity which serves as an entity where the broadcast message is generated. CBE functionality and an interface towards the Cell Broadcast Centre are not specified.

* * * Next Change * * * *

5.3.2
Identified Gaps
The following gaps have been identified to fulfil the identifier requirements:
-
The IMSI/MSISDN or IMEI may not suitable to identify all kind of UEs, e.g. the applications in a mobile handset. The following studies are needed:

-
Whether the existing identifier(s) can fulfil the requirements.

-
Whether new identifier(s) is needed to be specified.

-
If the identifier(s) of UE is assigned by MSGin5G services, the procedure of generating, assigning and managing the identifier(s) are needed to be defined.

-
The procedure of managing both the MSGin5G identifiers(s) and identifier(s) of non-3GPP message services in Non-3GPP Message Gateway is needed to be defined.

* * * Next Change * * * *

5.5.1
Description

MSGin5G UE is a Controller UE that sends messages in MSGin5G message format to the MSGin5G Server. 

Non-3GPP UE is a Controller UE that sends messages in a non-3GPP message format via the Non-3GPP Message Gateway to the MSGin5G Server.

The 5G Network provides data delivery methods over the control plane (i.e. via N1) and over the user plane (i.e. via N3). Application Servers access control plane and user plane data delivery features via N6 or via exposed APIs (e.g. T8 and Nnef).

* * * Next Change * * * *

5.6.1
Description

The MSGin5G Server supports messages in the MSGin5G message format and needs to be able to deliver messages to Non-3GPP UE type devices that do not support the MSGin5G message format, but support a non-3GPP message format.

The Non-3GPP Message Gateway acts as a gateway as shown in figure 5.6.1-1 and takes care of message delivery via the 5G System.

Figure 5.6.1-1 also shows message delivery (and reception) to Device E. Device E is a device that does not support the MSGin5G Service and is not connected to the 5G System but is connected to the MSGin5G Server, via the MSGin5G Inter-Working Function (IWF), but has otherwise similar capabilities and functionality as Non-3GPP UE has.
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Figure 5.6.1-1: Non-3GPP Message Gateway as gateway

The Non-3GPP Message Gateway needs to support the capability of message delivery to Non-3GPP UE in point-to-point, point-to-group and broadcast scenarios. The MSGin5G Server supports this same capability for delivery of messages to MSGin5G UE in the same scenarios.

5.6.2
Identified gaps

-
The interface between the MSGin5G Server and the Non-3GPP Message Gateway needs to be specified.

-
The interface between the MSGin5G Server and the MSGin5G IWF needs to be specified and it needs to be studied if the interface towards the Non-3GPP Message Gateway can be the same as the interface towards the MSGin5G IWF.

NOTE: Functionality of the Non-3GPP Message Gateway and MSGin5G IWF beyond the interface to the MSGin5G Server are out of scope of the study.

* * * Next Change * * * *

5.7.1
Description

The requirement of group message is specified in requirement [R-5.4.2-001] of 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 requirements of roaming and interconnection specified in 3GPP TS 22.262 [2] are also applied:
-
[R-8.2-001] The MSGin5G Service shall support a roaming UE sending and receiving messages.
-
[R-9.2-001] The MSGin5G Service shall support an UE within an operator sending a message to another UE within another operator.

The following conclusion can be made based on the requirements above:
-
The UEs in a group may locate in different PLMNs or roam to VPLMN.
According to requirement [R-5.1.2-007] of 3GPP TS 22.262 [2], non-3GPP message UE may also send and receive group message via Non-3GPP Message gateway (i.e. Non-3GPP Message Gateway in this TR).
Issues include:

-
How to support different UEs sending and receiving group message in an MGSin5G group. The UE may include MSGin5G UE located in HPLMN, MSGin5G UE located in VPLMN, MSGin5G UE interconnected from other PLMN and non-3GPP UE,
* * * Next Change * * * *

5.8.2
Identified Gaps
The following gaps have been identified to fulfil the identifier requirements:
-
Whether the existing mechanism, e.g. SEAL specified in 3GPP TS 23.434 [9] can fulfil the group management requirements specified in 3GPP TS 22.262 [2]. If gaps are identified, the following studies are needed:
-
The group information used for MSGin5G group management.
-
The procedures of MSGin5G group management.
-
The group management interworking in the Non-3GPP Message gateway are needed to be defined.
-
Technical requirements caused by the characters of UEs are needed to be fulfilled.
-
UE may have the limitation of resource, some specified mechanism of managing the group data in the UE are needed.
-
Long latency may exist between UE and MSGin5G server due to the UE may be offline or in Power Saving Mode specified in 3GPP TS 23.682 [3]. The group data in the UE and the MSGin5G server may not be synchronized on time, so some abnormal scenarios are needed to be specified.
* * * Next Change * * * *

5.10.2
Identified Gaps
The following gaps have been identified to fulfil the identifier requirements:
-
What is broadcast area configuration information used for MSGin5G broadcast message.
-
How broadcast areas configuration related information can be used in the application layer.
-
The broadcast area configuration interworking in the Non-3GPP Message gateway are needed to be defined.
* * * Next Change * * * *

5.15.1
Description
The key issue addresses message delivery from the MSGin5G Server to an end-point or to multiple end-points.

It is assumed that the MSGin5G Server is the only entity in the MSGin5G Service that is aware how messages need to be forwarded towards the various UEs that participate in the service and that only the MSGin5G Server has access to a broadcast function, an SMS delivery function in the 5GC, and to a Non-3GPP Message Gateway.

5.15.2
Identified Gaps

The following gaps are identified:

-
The MSGin5G Server needs to be able to forward messages to the requested end-point, based on UE types (determined by the Service ID).

-
The MSGin5G Server needs to be able to forward messages to a Group of UEs. The MSGin5G Server needs to forward the message to each of the Group members. Further details on the group message are described in Key Issue 7.

-
The MSGin5G Server needs to be able to forward messages to the broadcast function in the 5GC, so the message will be broadcast in a service area.

-
The MSGin5G Server needs to be able to forward messages to the Application Server. The Application Server may reside outside the 3GPP domain and may be connected through the NEF to 5GC.

-
The MSGin5G Server needs to be able to forward messages to the Non-3GPP Message Gateway for UEs that support a non-3GPP transport mechanism. Further details on message transfer to a Non-3GPP Message Gateway are described in Key Issue 6.

* * * Next Change * * * *

6.5.1.6
Non-3GPP message client receives message from group

Figure 6.5.1.6-1 shows the procedure for Non-3GPP message client to receive message from group.

Pre-conditions:

1)
The MSGin5G server is aware of the UE type (determined by service ID) which is Non-3GPP message client.

2)
The MSGin5G server has received the message to send to target UE.
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Figure 6.5.1.6-1: Non-3GPP message client receives a message from the group

1)
The MSGin5G server sends the Group Message Request to the Non-3GPP Message Gateway. The information elements defined in Table 6.5.1.4-1 are included in the request.

2)
The Non-3GPP Message Gateway translates the MSGin5G message to Non-3GPP message.

3)
The Non-3GPP Message Gateway sends message to Non-3GPP Message Client.

NOTE:
The procedure to translate MSGin5G message to Non-3GPP message and to send Non-3GPP message from Non-3GPP Message Gateway to Non-3GPP Message Client are out of scope of 3GPP.

* * * Next Change * * * *

6.5.3
Solution evaluation

This procedure can be used by MSGin5G Client, Legacy-3GPP Client, Non-3GPP Message Gateway Function and MSGin5G Server to send and receive group message. This procedure can simplify the functional requirements for the MSGin5G Client and MSGin5G Server. 
* * * Next Change * * * *

Annex A:
5G Architecture considerations

The figures in clause 4 on scenarios show high-level diagrams that need to be mapped onto the 5G architecture as specified in 3GPP TS 23.501 [14] in order to verify if the MSGin5G service can be provided by the 5G architecture. The MSGin5G service architecture as shown in figure A-1 is taken from 3GPP TS 22.262 [2] and shows the consolidated service architecture for all scenarios.
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Figure A-1: MSGin5G Service Architecture

UE A is a Controller UE which uses the MSGin5G Service to send messages to Controlled UEs, possibly via the APP Server in case the MSGin5G Server is unable to deal with APP specific issues.

UE B is a Controlled UE that supports the MSGin5G Service.

UE C is a Controlled UE which doesn't support the MSGin5G Service, but supports SMS. The MSGin5G Server converts MSGin5G messages into SMS messages.

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

All UEs (UE A, UE B, UE C and UE D) use the NG-RAN, either via the NR access network or via a non-3GPP access network.

NOTE1: Even though figure A-1 suggest the Non-3GPP Message Gateway is in between the 5G Core or Access Network and UE D, 3GPP TS 22.262 [2] states that UE D is connected via NG-RAN.

NOTE2: Access via E-UTRAN is not in scope of the study.

The APP Server can generate messages in MSGin5G format which are distributed to Controlled UEs by the MSGin5G Server. 

Figure A-2 shows the MSGin5G architecture, based on the non-roaming architecture from 3GPP TS 23.501 [14] where the MSGF and MGWF reside in a trusted DN.
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Figure A-2: MSGin5G System Architecture for non-roaming

All UEs are connected to the NG-RAN. MSGin5G UE and Non-3GPP UE are Controller UEs and MSGin5G UE, Legacy 3GPP UE and Non-3GPP UE are Controlled UEs.

The MSGin5G Server is shown as the MSGin5G Function (MSGF) in figure A-2. The MSGin5G Gateway is shown as the MSGin5G Gateway Function (MGWF) and the APP Server connects directly to the MSGF (in case it supports the MSGin5G Service) or to the MGWF (if it supports a non-3GPP messaging service) and may reside outside the 5GS in an external DN.

The MSGF manages the distribution of the messages it has received from MSGin5G UE, Non-3GPP UE, from an APP Server, or from the MSGF. The MSGF may use application specific functionality from the APP server that doesn't reside in the MSGF itself.

A CBCF is specified in 3GPP in 3GPP TS 23.041 [6] and can be used for broadcasting messages in the MSGin5G message format to MSGin5G UE devices and in separate messages in a non-3GPP message format to Non-3GPP UED devices. Even though the CBCF is shown in figure A-2 as a Service Producer network function, it has no service-based interface. This interface could be specified in stage 2 or ATIS-0700008.v002 [12] could be referred to.

The SMSF is specified in 3GPP TS 23.501 [14] and its services can be invoked by the MSGF to send a message as SMS to Legacy 3GPP UE. 

Messages towards Non-3GPP UE devices are sent from the MSGF in MSGin5G format to the MGWF and are converted by the MGWF into a non-3GPP message format and also distributed by the MSGF. An APP Server can be used to create messages in the MSGin5G format and the APP Server may receive messages from MSGin5G UE or Non-3GPP UE. These messages are routed to the MSGF for further distribution to UEs of type MSGin5G UE, Legacy 3GPP UE or Non-3GPP UE. 

An APP Server that doesn't support the MSGin5G Service can send its messages to the MGWF, which converts the message to MSGin5G format before forwarding it to the MSGF.

MSGin5G UE can send its MSGin5G messages to the MSGF via the Control Plane or the User Plane (see Key Issue 5).

Non-3GPP UE can send messages in a non-3GPP message format via the Control Plane or the User Plane (see Key Issue 5) to the MGWF and the MGWF will convert the message into a MSGin5G message format before forwarding it to the MSGF.

Editor's Note:
Gaps are yet to be identified.

* * * Next Change * * * *
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