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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 develops use cases of message communication for MIoT, identify 5G Message (5GMSG) service potential requirements, and identify potential requirements on 5G system. The use cases include the following scenarios:

· Light weight message communication
· Ultra low delay and high reliability message communication 
· Group  message communication
· Multicast and broadcast message communication
[Editor’s Note: the items of scenarios are to be updated to be allgined with the developed use cases]
Further, it has gap analysis between the new requirements of message communication for MIoT and the existing operator’s message services/3GPP network capabilities, and recommandates the future work for the standardization of 5GMSG service for MIoT.  
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".

…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

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].

<defined term>: <definition>.
[Editor’s note: 5GMSG Service is to be defined.]  

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].

5GMSG
5G Message
4
Overview

[Editor’s Note: text to be provided]

5
Use cases

[Editor’s Note: text to be provided]
5.1
Shared bike communication 
5.1.1
Description

The shared bike service allows a rider to rent a bike via a mobile app and drop it off anywhere for the next rider. This service offers the citizens a cheap and convenient way for city trip, and getting more and more popular in some cities. In shared bike services, there are message communications between the riders and the bikes via the service platform for locating, reserving, unlocking the bikes. In some hot spots, the density of station bikes is very high, e.g. up to 1000 bikes within 500m * 3m area. The message communications will consider the cases where there is no handset/device to be operated by the rider, or there is no coverage for the handset, but the device in the bike has coverage.
The message communications for the bikes need to be light weight in order to save power and data traffic. The network needs to be able to support high density of UEs sending and receiving messages in real time.     
5.1.2
Pre-conditions

The shared bike is equipped with smart lock and 5G message communication module, and has a voice input device. 
Case1: Tom’s smart phone installs the shared bike Client which utilizes 5G message service to communicate with the Server for renting a shared bike.
Case 2: Tom’s smart phone has no client installed, or smart phone has no power, or smart phone is not under coverage but the device in the shared bike have coverage.

5.1.3
Service Flows

Case1:

1) Tom use the Client to send a message to Server to request unlocking the bike; 

2) The Server sends a message to the bike to unlock the bike; 

3) The bike is unlocked and sends a message to the Server to report the result.
Case2:

1) Tom verbally provides some indication to the shared bike through the voice input device, for example, “I am Tom, I want to use this bike to go to the X Street.”

2) The shared bike records the voice, and transfer the voice message to the server in the network.

3) The Server receives the voice message and through the voice analysis recognizes that it is Tom and that he wants to use the shared bike, and the server sends a message to the bike to unlock the bike. The server may also send another voice message to the bike, for example, “the bike is unlocked”, “this bike is broken, please choose another one”, etc.

4) The bike is unlocked and sends a message to the Server to report the result. The bike may play the voice message received from the server.
5.1.4
Post-conditions
5.1.5
Potential Impacts or Interactions with Existing Services/Features
5.1.6
Potential Requirements

The 5GMSG Service shall support UE sending and receiving messages with end-to-end (i.e. UE-to-UE) delay less than [500] ms.

The 3GPP system shall support light weight communication for 5GMSG Service.

The 3GPP network shall be able to support high density of UEs to sending and receiving messages.
The 5GMSG Service shall support UE sending and receiving messages which encapsulate voice with end-to-end (i.e. UE-to-UE) delay less than [500] ms.
5.2
Monitoring data reporting
5.2.1
Description

In environmental monitoring, the outdoor monitoring devices with sensors are powered by charges. The devices send messages to the server to report the monitoring data collected by the sensors periodically (e.g. every one hour). There are no terminating messages for such devices.

To minimize the resource usage, a monitoring device does not need to be always online for 5GMSG service; instead it connects to 5GMSG service only when it needs to send a message.  

5.2.2
Pre-conditions
The monitoring devices are equipped with 5GMSG communication model.
5.2.3
Service Flows
The device sends a message to the server to report the monitoring data collected by the sensor every hour. 

5.2.4
Post-conditions
5.2.5
Potential Impacts or Interactions with Existing Services/Features

5.2.6
Potential Requirements

The 5G system shall minimize resource usage for periodical (e.g. every hour) 5GMSG communication originating from UEs.
5.3
Unified remote control of intelligent terminal 
5.3.1
Description

There are many kinds of MIoT devices in the family, including electrical products, communications products. Usually their operations are very simple and require only simple messages. For example, in the cold winter, Ryder want to open the air conditioner ahead of time, or turn off some dangerous electrical equipment remotely when he forgot. These are some PTP operations. But now it's hard to control multiple devices with one app.
5.3.2
Pre-conditions

· A terminal sends instructions and a terminal receives instructions are needed. 
· And the terminal that receives instructions is the terminal of MIoT, which can be any terminal product. 
· The terminal A sends instructions can be any kind of portable mobile terminal, like Mobile phone, watch, pad, which may be MIoT terminal or not. 

· Terminal receives instructions may under WLAN, blue tooth, or attach to MIoT network.

· Terminal A may attach to macro network as well as MIoT network.
· A MSG proxy/Gateway, in the network provides access to different MIoT terminal devices for different access.
5.3.3
Service Flows





Terminal A is for initiating instruction. The acceptance of the terminal B is an air conditioner from company 1. Terminal C is an oven from company 2. Terminal D is a washing machine from company 3. B, C, D are machine equipments of different access.
· Terminal A send power on instructions to B, C or D through MSG proxy/Gateway in the 5G network. The instructions are 5G message services.

· Terminal B, C and D may access the 5G network by WLAN with HTTP and other light weight technology. The MSG proxy/Gateway need to convert different popular access popular technology into unified MSG service. Then terminal B, C and D may receive instructions from the terminal A forwarded from the 5G network MSG proxy/Gateway.

· B, C or D power on immediately after receiving instructions and begin to work.

· Terminal A send shut down instructions to B, C or D in the same way.

· B, C or D shut down immediately after receiving instructions and stop to work.

5.3.4
Post-conditions

Terminal A can control devices of different accesses in the house by macro network, regardless of moving to any place.

5.3.5
Potential Impacts or Interactions with Existing Services/Features
Operators currently support IMS networks that can send messages to control. But the IMS protocol is huge and the process is complex. MIoT terminal vendors are hard to embed IMS in lower cost terminal devices. Therefore, a relatively simple mechanism is needed to control access and security of the terminals, which may offer even faster, lighter, and easier.

5.3.6
[Potential] Requirements

The 5GMSG service shall support UE to send and receive messages with a 5GMSG progy/gateway in the network side.
NOTE: The connection between the UE and the 5GMSG proxy/gateway can be 3GPP or non-3GPP access (e.g. WLAN, etc.)
Editor’s Note: The definition of 5GMSG proxy/gateway is TBD.
5.4
Remote control based on attribute file
5.4.1
Description

In residential buildings, some electrical devices contain relatively advanced functions. For example, some electrical equipment can set the turn-on time. Others need some diverse attributes. For instance, Ryder needs to set his air conditioner to cool the room before he go back home in the hot summer. Ryder need his multifunctional electric rice cooker to stew soup.
5.4.2
Pre-conditions

· A terminal sends instructions and a terminal receives instructions are needed. 
· And the terminal that receives instructions is the terminal of MIoT, which can be any terminal product. 
· The terminal A sends instructions can be any kind of portable mobile terminal, like Mobile phone, watch, pad, which may be MIoT terminal or not. 

· Terminal receives instructions may under WLAN and attach to MIoT network.

· Terminal A may attach to macro network as well as MIoT network.

5.4.3
Service Flows

Terminal A is for initiating instruction. The acceptance of the terminal B is an air conditioner. Terminal C is rice cooker. B and C are different manufacturers of equipment.
· Terminal A sends power on instruction with an attribute file of “heat” to B.

· B power on immediately after receiving instructions and begin to heat.

· Terminal A sends power on instruction with an attribute file of “stew soup” and “time” to C.

· C power on according to the attribute file “time” ,after receiving instructions and execute the procedure of cook soup.
5.4.4
Post-conditions

Terminal B and C can be executed according to the attribute file carried in the instruction from terminal A.
5.4.5
Potential Impacts or Interactions with Existing Services/Features
None identified.
5.4.6
[Potential] Requirements

The 5GMSG service shall support UE sending and receiving messages with end-to-end (i.e. UE-to-UE) latency less than [500]ms.
5.5
Remote control based on status interactive
5.5.1
Description

Residence MIoT scenarios need to extract some of the current running status from the electrical device. The extracted information can include text, video, or images. For example, Ryder want to obtain the temperature and humidity in his home monitor. Or he may extract images or video from his home security system.
5.5.2
Pre-conditions

· A terminal sends instructions and a terminal receives instructions are needed. 
· And the terminal that receives instructions is the terminal of MIoT, which can be any terminal product. 
· The terminal A sends instructions can be any kind of portable mobile terminal, like Mobile phone, watch, pad, which may be MIoT terminal or not. 

· Terminal receives instructions may under WLAN and attach to MIoT network.

· Terminal A may attach to macro network as well as MIoT network.

5.5.3
Service Flows

Terminal A is for initiating instruction. The acceptance of the terminal B is a camera. Terminal C is a rice cooker. B and C are different manufacturers of equipment, and working under the control of terminal A.

· Terminal A send requirement instruction to B with an attribute file of “images” to check the status.

· B immediately returns the current picture in the monitoring range, after receiving instructions. When the received attribute file is “video”, a piece of current monitoring video will be fed back.

· Terminal A send requirement instruction to C with an attribute file of “time and temperature” to check the status.

· C immediately returns the current running status, including running time and temperature, after receiving instructions.

5.5.4
Post-conditions

Terminal B and C returns the corresponding information of running status according to the attribute file carried in the requirement instruction from terminal A.
5.5.5
Potential Impacts or Interactions with Existing Services/Features
None identified.
5.5.6
[Potential] Requirements

The 5GMSG service shall support UE sending and receiving messages of text, image or video with a full message end-to-end (i.e. UE-to-UE) latency less than [1000]ms. 

Editor’s Note: It is FFS what is the size of these messages.

6
Considerations
6.1
Considerations on charging
[Editor’s note: Text to be provided.]
6.2
Considerations on security

[Editor’s note: Text to be provided.]
7
Consolidated potential requirements
7.1
5G message service requirements

[Editor’s note: Text to be provided.]
7.2
5G system requirements 
[Editor’s note: Text to be provided.]

8
Gap analysis
[Editor’s note: have gap analysis between the new requirements of message communication for MIoT and the existing operator’s message services/3GPP network capabilities.]

9
Conclusion and recommendations
[Editor’s note: Text to be provided.]  
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