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[bookmark: foreword][bookmark: _Toc86043103]
Foreword
[bookmark: spectype3]This Technical Specification 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.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc86042547][bookmark: _Toc86043104]Introduction
[bookmark: scope][bookmark: _Toc86042548][bookmark: _Toc86043105]
1	Scope
The present document specifies protocols for supporting MSGin5G services as specified in 3GPP TS 23.554 [2] for:
1.	communication between the MSGin5G UE and the MSGin5G Server over the MSGin5G-1 interface.
2.	communication between the MSGin5G UE unconstrained device and gateway MSGin5G UE over the MSGin5G-5 and MSGin5G-6 interfaces.
The present specification defines the usage and interactions of the MSGin5G Service with SEAL services.
The present specification defines the usage of the necessary 5GC Network Capabilities, e.g. device triggering.
The present specification also defines the message format, message contents, error handling and system parameters applied by the protocols for the MSGin5G Service.
[bookmark: references][bookmark: _Toc86042549][bookmark: _Toc86043106]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 23.554: "Application architecture for MSGin5G Service; Stage 2;".
[3]	3GPP TS 23.434: "Service Enabler Architecture Layer for Verticals".
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc86042550][bookmark: _Toc86043107]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc86042551][bookmark: _Toc86043108]3.1	Terms
For the purposes of the present document, the terms 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].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc86042552][bookmark: _Toc86043109]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc86042553][bookmark: _Toc86043110]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].
CAPIF	Common API Framework for northbound APIs
[bookmark: OLE_LINK41]MSG-C	MSGin5G Client
MSG-S	MSGin5G Server
NIDD	Non IP Data Delivery
SEAL	Service Enabler Architecture Layer for Verticals

[bookmark: _Toc86042554][bookmark: _Toc86043111]4. General description
The MSGin5G Service (message service for MIoT over 5G System) is basically designed and optimized for massive IoT device communication including thing-to-thing communication and person-to-thing communication. The MSGin5G Service provides messaging communication capability in 5GS including the following message communication models:
1.	Point-to-Point message;
2.	Application-to-Point message/ Point-to-Application message;
3.	Group message;
4,	Broadcast message.
The MSGin5G Service support the message exchanging between the following UE types: 
1.	MSGin5G UE: 
1)	light weight constrained devices (e.g. sensors, actuators) and
2)	unconstrained devices with advanced capabilities (e.g. washing machine, micro-ovens) 
2.	Legacy 3GPP UE
3.	Non-3GPP UE
The MSGin5G Client contained in the MSGin5G UE communicates with the MSGin5G Server over the MSGin5G-1 interface (see 3GPP TS 23.554 [2]). An MSGin5G UE-1 may be constrained devices which do not have enough capability to communicate with MSGin5G Server. If allowed by configuration, an unconstrained device MSGin5G UE-2 may act as a UE Message Gateway to MSGin5G UE-1. In this scenario, the MSGin5G UE-1 communicates with the MSGin5G UE-2 over the MSGin5G-5 and/or MSGin5G-6 interfaces (see 3GPP TS 23.554 [2]).
Additionally, the MSGin5G Client(s) may interacts with SEAL Clients over the SEAL-C reference point specified for each SEAL service as specified in 3GPP TS 23.434 [3]. The MSGin5G Server(s) may interacts with SEAL Servers over the SEAL-S reference point specified for each SEAL service as specified in 3GPP TS 23.434 [3]. 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 [3]. 
By means of using the MSGin5G-1 interface, the following aspects can be provided:
1.	MSGin5G UE registration and de-registration towards the MSGin5G Server;
2.	MSGin5G message delivery and MSGin5G message delivery status report;
3.	Messaging Topic Subscription;
4.	Usage of Network Capabilities, e.g. UE reachability status monitoring and device triggering.
By means of using the MSGin5G-5 and/or MSGin5G-6 interfaces, the following aspects can be provided:
1.	Constrained device registration and de-registration towards the MSGin5G Server by using gateway MSGin5G UE;
2.	The exchanging of MSGin5G message and MSGin5G message delivery status report between constrained device and MSGin5G Server by using gateway MSGin5G UE.
[bookmark: _Toc25305665][bookmark: _Toc26190241][bookmark: _Toc26190834][bookmark: _Toc34062138][bookmark: _Toc34394579][bookmark: _Toc45274383][bookmark: _Toc51932922][bookmark: _Toc58513649][bookmark: _Toc59205301][bookmark: _Toc86042555][bookmark: _Toc86043112]5	Functional entities
[bookmark: _Toc86042556][bookmark: _Toc86043113]5.1	MSGin5G Client
An MSGin5G Client acts as client-side functionality for MSGin5G UE configuration, registration and message delivery.
The functionalities of MSGin5G Client include:
-	Supporting registration to an MSGin5G Server;
-	Supporting configuration required to use MSGin5G Service;
-	Constructing MSGin5G message when requested by an Application Client;
-	Delivering MSGin5G message payload to the targeted Application Client; and
-	Exchanging MSGin5G messages with an MSGin5G Server.
[bookmark: _Toc86042557][bookmark: _Toc86043114]5.2	MSGin5G Server
An MSGin5G Server functional entity provides server-side functionality for configuration, registration and message delivery.
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]The following functionalities of MSGin5G Server need to be considered in current document:
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]-	Exchanging MSGin5G messages with MSGin5G Client;
[bookmark: OLE_LINK71][bookmark: OLE_LINK75]-	Routing MSGin5G messages based on UE Service ID;
-	Supporting transport level protocol selection and conversion for exchanging MSGin5G messages with MSGin5G UE;
-	To resolve the MSGin5G Group Service ID to determine the members of the Group specified in 3GPP TS 23.434 [3];
-	Supporting MSGin5G message segmentation according to service provider's policy;
-	Supporting MSGin5G UE configuration procedures as specified in TS 23.434 [3] 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 MSGin5G UE information related to the MSGin5G Service, such as MSGin5G Client availability.
[bookmark: clause4][bookmark: _Toc86042558][bookmark: _Toc86043115]6	MSGin5G Procedures
[bookmark: _Toc86042559][bookmark: _Toc86043116]6.1	General
Heading styles are included in the 3GPP TS Template and are used as follows:
[bookmark: _Toc86042560][bookmark: _Toc86043117]6.2	Configuration
[bookmark: _Toc86042561][bookmark: _Toc86043118]6.2.1	MSGin5G UE Configuration
This clause covers the procedures in MSGin5G-1.
[bookmark: _Toc86042562][bookmark: _Toc86043119]6.2.1.1	Procedure at MSGin5G Client

[bookmark: _Toc86042563][bookmark: _Toc86043120]6.2.1.2	Procedure at MSGin5G Server

[bookmark: _Toc86042564][bookmark: _Toc86043121]6.2.2	Constrained device Configuration
This clause covers the procedures in MSGin5G-5 and/or MSGin5G-6. 
[bookmark: _Toc86042565][bookmark: _Toc86043122]6.2.2.1	Procedure at Gateway MSGin5G UE

[bookmark: _Toc86042566][bookmark: _Toc86043123]6.2.2.2	Procedure at Constrained device

[bookmark: _Toc86042567][bookmark: _Toc86043124]6.3	Registration
Authentication procedures may be added to this clause. 
[bookmark: _Toc86042568][bookmark: _Toc86043125]6.3.1	MSGin5G UE Registration
This clause covers the procedures in MSGin5G-1. 
[bookmark: _Toc86042569][bookmark: _Toc86043126]6.3.1.1	Procedure at MSGin5G Client
[bookmark: _Toc86042570][bookmark: _Toc86043127]6.3.1.1.1	MSGin5G UE registration

[bookmark: _Toc86042571][bookmark: _Toc86043128]6.3.1.1.2	MSGin5G UE de-registration

[bookmark: _Toc86042572][bookmark: _Toc86043129]6.3.1.2	Procedure at MSGin5G Server
[bookmark: _Toc86042573][bookmark: _Toc86043130]6.3.1.2.1	MSGin5G UE registration

[bookmark: _Toc86042574][bookmark: _Toc86043131]6.3.1.2.2	MSGin5G UE de-registration

[bookmark: _Toc86042575][bookmark: _Toc86043132]6.3.2	Constrained device registration to use gateway MSGin5G UE
This clause covers the procedures in MSGin5G-5 and/or MSGin5G-6. 
[bookmark: _Toc86042576][bookmark: _Toc86043133]6.3.2.1	Procedure at Gateway MSGin5G UE
[bookmark: _Toc86042577][bookmark: _Toc86043134][bookmark: _Toc66460301]6.3.2.1.1	Constrained device registration to use gateway MSGin5G UE

[bookmark: _Toc86042578][bookmark: _Toc86043135]6.3.2.1.2	Constrained device de-registration to use gateway UE

[bookmark: _Toc86042579][bookmark: _Toc86043136]6.3.2.1	Procedure at Constrained device
[bookmark: _Toc86042580][bookmark: _Toc86043137]6.3.2.1.1	Constrained device registration to use gateway MSGin5G UE

[bookmark: _Toc86042581][bookmark: _Toc86043138]6.3.2.1.2	Constrained device de-registration to use gateway UE



[bookmark: _Toc86042582][bookmark: _Toc86043139]6.4	MSGin5G Message delivery 
All of the messaging scenarios, i.e. Point-to-Point message, Application-to-Point message/ Point-to-Application message, Group message and Broadcast message, are included in this clause. 
[bookmark: _Toc86042583][bookmark: _Toc86043140]6.4.1	Procedures between MSGin5G UE and MSGin5G Server
This clause covers the procedures in MSGin5G-1.
[bookmark: _Toc86042584][bookmark: _Toc86043141]6.4.1.1	Procedure at MSGin5G Client
[bookmark: _Toc86042585][bookmark: _Toc86043142]6.4.1.1.1	General

[bookmark: _Toc86042586][bookmark: _Toc86043143]6.4.1.1.2	Sending of an MSGin5G message

[bookmark: _Toc86042587][bookmark: _Toc86043144]6.4.1.1.3	Sending of a aggregated MSGin5G message 

[bookmark: _Toc86042588][bookmark: _Toc86043145]6.4.1.1.4	Sending of an MSGin5G delivery status report

[bookmark: _Toc86042589][bookmark: _Toc86043146]6.4.1.1.5	Sending of a aggregated MSGin5G delivery status report

[bookmark: _Toc86042590][bookmark: _Toc86043147]6.4.1.1.6	Reception of an MSGin5G message

[bookmark: _Toc86042591][bookmark: _Toc86043148]6.4.1.1.7	Reception of a aggregated MSGin5G message

[bookmark: _Toc86042592][bookmark: _Toc86043149]6.4.1.1.8	Reception of an MSGin5G delivery status report

[bookmark: _Toc86042593][bookmark: _Toc86043150]6.4.1.1.9	Reception of a aggregated MSGin5G delivery status report


[bookmark: _Toc86042594][bookmark: _Toc86043151]6.4.1.2	Procedure at MSGin5G Server
[bookmark: _Toc86042595][bookmark: _Toc86043152]6.4.1.2.1	General

[bookmark: _Toc86042596][bookmark: _Toc86043153]6.4.1.2.2	Reception of an MSGin5G message

[bookmark: _Toc86042597][bookmark: _Toc86043154]6.4.1.2.3	Reception of an aggregated MSGin5G message

[bookmark: _Toc86042598][bookmark: _Toc86043155]6.4.1.2.4	Reception of an MSGin5G delivery status report

[bookmark: _Toc86042599][bookmark: _Toc86043156]6.4.1.2.5	Reception of an aggregated MSGin5G delivery status report


[bookmark: _Toc86042600][bookmark: _Toc86043157]6.4.1.2.6	Sending of an MSGin5G message

[bookmark: _Toc86042601][bookmark: _Toc86043158]6.4.1.2.7	Sending of an aggregated MSGin5G message 

[bookmark: _Toc86042602][bookmark: _Toc86043159]6.4.1.2.8	Sending of an MSGin5G delivery status report

[bookmark: _Toc86042603][bookmark: _Toc86043160]6.4.1.2.9	Sending of a aggregated MSGin5G delivery status report


[bookmark: _Toc86042604][bookmark: _Toc86043161]6.4.2	Procedures between Constrained device and gateway MSGin5G UE
This clause covers the procedures in MSGin5G-5 and/or MSGin5G-6.

[bookmark: _Toc86042605][bookmark: _Toc86043162]6.4.2.1	Procedure at Gateway MSGin5G UE
[bookmark: _Toc86042606][bookmark: _Toc86043163]6.4.2.1.1	Sending of an MSGin5G message to Constrained device

[bookmark: _Toc86042607][bookmark: _Toc86043164]6.4.2.1.2	Reception of an MSGin5G message from Constrained device

[bookmark: _Toc86042608][bookmark: _Toc86043165]6.4.2.2	Procedure at Constrained device
[bookmark: _Toc86042609][bookmark: _Toc86043166]6.4.2.2.1	Sending of an MSGin5G message to Gateway MSGin5G UE

[bookmark: _Toc86042610][bookmark: _Toc86043167]6.4.2.2.2	Reception of an MSGin5G message from Gateway MSGin5G UE


[bookmark: _Toc86042611][bookmark: _Toc86043168]6.5	MSGin5G Message Segmentation and Reassembly
[bookmark: _Toc86042612][bookmark: _Toc86043169]6.5.1	Procedure at MSGin5G Client

[bookmark: _Toc86042613][bookmark: _Toc86043170]6.5. 2	Procedure at MSGin5G Server


[bookmark: _Toc86042614][bookmark: _Toc86043171]6.6	Messaging Topic Subscription
This clause covers the procedures in MSGin5G-1.
[bookmark: _Toc86042615][bookmark: _Toc86043172]6.6.1	Procedure at MSGin5G Client

[bookmark: _Toc86042616][bookmark: _Toc86043173]6.6.2	Procedure at MSGin5G Server

[bookmark: _Toc86042617][bookmark: _Toc86043174]6.7	Usage of Network Capabilities
This clause covers the procedures in MSGin5G-1.
[bookmark: _Toc86042618][bookmark: _Toc86043175]6.7.1	General
.
[bookmark: _Toc81869059][bookmark: _Toc81956970][bookmark: _Toc86042619][bookmark: _Toc86043176]6.7.2	UE reachability status monitoring
[bookmark: _Toc86042620][bookmark: _Toc86043177]6.7.2.1	Procedure at MSGin5G Client

[bookmark: _Toc86042621][bookmark: _Toc86043178]6.7.2.2	Procedure at MSGin5G Server

[bookmark: _Toc86042622][bookmark: _Toc86043179]6.7.3	MSGin5G device triggering
[bookmark: _Toc86042623][bookmark: _Toc86043180]6.7.3.1	Procedure at MSGin5G Client

[bookmark: _Toc86042624][bookmark: _Toc86043181]6.7.3.2	Procedure at MSGin5G Server

[bookmark: _Toc86042625][bookmark: _Toc86043182]6.8	Usage of SEAL
This clause covers the procedures in MSGin5G-1.
[bookmark: _Toc86042626][bookmark: _Toc86043183]6.8.1	General
.
[bookmark: _Toc86042627][bookmark: _Toc86043184]6.8.2	Configuration management service
[bookmark: _Toc86042628][bookmark: _Toc86043185]6.8.2.1	Procedure at MSGin5G Client

[bookmark: _Toc86042629][bookmark: _Toc86043186]6.8.2.2	Procedure at MSGin5G Server

[bookmark: _Toc86042630][bookmark: _Toc86043187]6.8.3	Group management service
[bookmark: _Toc86042631][bookmark: _Toc86043188]6.8.3.1	Procedure at MSGin5G Client

[bookmark: _Toc86042632][bookmark: _Toc86043189]6.8.3.2	Procedure at MSGin5G Server
[bookmark: _Toc502244459][bookmark: _Toc27581264][bookmark: _Toc45189028][bookmark: _Toc51947716][bookmark: _Toc75495666][bookmark: _Toc86042633][bookmark: _Toc86043190]7	Coding
[bookmark: _Toc502244460][bookmark: _Toc27581265][bookmark: _Toc45189029][bookmark: _Toc51947717][bookmark: _Toc75495667][bookmark: _Toc86042634][bookmark: _Toc86043191]7.1	General

[bookmark: _Toc86042635][bookmark: _Toc86043192]7.2	MSGin5G message structure
Editor's note: whether more clauses are needed to be added is FFS based on the protocol selection.
[bookmark: _Toc86042636][bookmark: _Toc86043193]Annex A (informative):
Change history
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