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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction
1
Scope

The present document studies solutions to satisfy the requirements for MSGin5G Service (message service for MIoT over 5G System). This TR will study the application architecture needed to support MSGin5G service over 5G system, based on the stage 1 requirements specified in 3GPP TS 22.262 [2]. 
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.262:
"Message Service within the 5G System "
[X1]
3GPP TS 23.682: "Architecture enhancements to facilitate communications with packet data networks and applications"
[X2]
GSMA PRD RCC.07: "RCC.07 Rich Communication Suite 9.0 Advanced Communications Services and Client Specification v10.0"
[X3]
OMA OMA-ERELD-LightweightM2M-V1_1-20180612-C: "Enabler Release Definition for LightweightM2M" 
[X4]
3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".

[X5]
3GPP TS 23.038: "Alphabets and language-specific information".

[X6]
3GPP TS 38.331: "NR; Radio Resource Control (RRC); protocol specification".

3
Definitions, symbols and abbreviations
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].
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.
For the purpose of the present document, the following terms given in 3GPP TS 22.262 [2] apply:
MSGin5G Server
MSGin5G Gateway
Editor's note:
non-3GPP message definition is FFS.
3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

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 [X1] 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 will also apply to both originating UE and terminating UE.
4.2
Scenario 1: Point-to-point message
4.2.X
Scenario 1.X: 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, or vice verse. 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.X-1.
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Figure 4.2.X-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.

-
If message is originated by authorized UE B, the MSGin5G service identifies the identity of UE A (e.g. a specific APP1in terminal A) and forward the MSGin5G message to UE A. UE A or MSGin5G service may send the delivery status to UE B.

4.2.X
Scenario 1.X: Message between non-3GPP Controller UE and MSGin5G 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 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 [X2]), and UE B uses MSGin5G service. 

UE A 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.X-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.X-1: Message between non-3GPP Controller UE and MSGin5G Controlled UE
The scenario consists of the following aspects:
 -
UE A 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 B.
 -
If message is originated by authorized UE A, 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 A.
-
If message is originated by authorized UE B, the MSGin5G service forwards the message to UE A (mobile handset terminal A or a specific application in terminal A) in the MSGin5G service, and the MSGin5G gateway forward the message to UE A. UE A or MSGin5G service may send the delivery status to UE B.
4.2.X
Scenario 1.X: 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 B  (e.g. wearable devices Terminal B like smart watch) by using MSGin5G service, and UE B uses non-3GPP message (e.g. OMA LWM2M specified in OMA OMA-ERELD-LightweightM2M [X3]). 

UE A connected to 5G system and served by MSGin5G application layer. UE B 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.X-1.
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Figure 4.2.X-1: Message between MSGin5G Controller UE and non-3GPP Controlled UE 
The scenario consists of the following aspects:
 -
UE B 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 B.

-
f message is originated by authorized UE A, the MSGin5G service forwards the message to UE B in the MSGin5G service, and the MSGin5G gateway forwards the message to UE B. UE B or MSGin5G service may send the delivery status to UE A.

-
If message is originated by authorized UE B, non-3GPP message server forwards the message to MSGin5G gateway. MSGin5G service identifies the identity of UE A and forward the MSGin5G message to UE A. UE A or MSGin5G service may send the delivery status to UE B.

NOTE:
The scenario is out of scope if both UE A and UE B use non-3GPP message.
4.3
Scenario 2: Application-to-point message
4.4
Scenario 3: Group message
4.5
Scenario 4: Broadcast message
5
Key Issues
5.1
Key Issue 1: support acknowledgement of delivery status
5.1.1
Description

The requirement of supporting delivery status is specified in requirement [R-5.1.2-004] of 3GPP TS 22.262 [2]. 

In many use cases of MSGin5G service, the message originator cares about delivery status of some specific messages, or makes further decision based on the delivery status of previous messages. In some other use cases, the message originator may not care about delivery messages, e.g. a smart device in a group may not care whether a message it sent to the group is received by some other smart devices in the group, or in case of broadcast to a large number of devices an acknowledgement from receiving devices may not be useful.

Furthermore, if non-3GPP message is used by some UEs, delivery status of MSGin5G service is needed to be mapped to delivery status of non-3GPP message.

Issues include:

-
How to identify if delivery status is required for some specific message. 

-
How to require the delivery status of some specific message.
-
How the delivery status of MSGin5G service interwork with non-3GPP message services.
5.1.2
Identified Gaps
The following gaps have been identified to fulfil 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 MSGin5G gateway will be defined.

-
If delivery status acknowledgement is not supported by the non-3GPP message service, then if the MSGin5G gateway or MSGin5G server will send the delivery status acknowledgement on behalf of the non-3GPP UE needs to be defined.
5.2
Key Issue 2: Cell Broadcast Service in MSGin5GS
5.2.1
Description

5.2.1.1
Issue statement

This key issue analyses if the Cell Broadcast Service as specified in 3GPP TS 23.041 [X4] fulfills the requirements of the broadcast component of MSGin5GS as specified in 3GPP TS 22.262 [2].
5.2.1.2
Introduction to the Cell Broadcast Service

The Cell Broadcast Service supports unacknowledged broadcasting of a text message in one or more cells. The message consists of Warning Message Content, Message Identifier, Serial Number and Data Coding Scheme parameters.

The Message Identifier indicates the source or type of content and together with the Serial Number identifies the message uniquely. The Data Coding Scheme indicates how the Warning Message Content is encoded.

The Warning Message Content NG-RAN IE contains the user information and is a string of maximum 9600 octets. This IE contains a maximum of 15 CBS-Message-Information-Pages of 82 octets each which results in 1230 octets, and not in 9600 octets. It is not specified how 9600 octets can be encoded.

The message is broadcast over the radio interface in SIB8; no data is sent over the User Plane (see 3GPP TS 38.331 [X6]). The cmas-indication in the paging message is used to notify the UEs that SIB1 contains the scheduling information for receiving SIB8. The paging message is broadcast with a periodicity of 40 ms and SIB1 has a periodicity of 80 ms. SIB8 is broadcast with a configurable periodicity and 80 ms, 160 ms, 320 ms, and 640 ms are possible values. SIB8 may be segmented when it is broadcast over the air interface, when the maximum size of SIB8 is exceeded. This means that 200 ms is the minimum latency until the UE can start receiving the SIB8. The duration for receiving SIB8 depends on the total size of SIB8.

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 [X5]).

[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 succesful 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 [X4]) 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 [X4] 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.
5.2.2
Identified Gaps
If Cell Broadcast technology is used to support the broadcast message in the MSGin5G Service then the following requirements apply:

-
It needs to be specified how a maximum of 2048 octets can be encoded in the Warning Message Content NG-RAN IE.

-
The architecture for the MSGin5G architecture contains a Cell Broadcast Centre and the interface between that Cell Broadcast Centre and the MSGin5G Server may need to be specified.

6
Solutions
6.1
Solution 1: 

6.1.1
Description

6.1.2
Impacts on existing nodes and functionality

[Editor’s Note: Some solutions may not impacts existing nodes and functionality]
6.1.3
Solution evaluation
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