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Foreword

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 thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented 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 isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult 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 aresult 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 aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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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
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.
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1 Scope

The present document specifies the protocol aspects for supporting M SGin5G 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 Application Client and the MSGin5G Client over the MSGin5G-5 interfaces; and

3. communication between the MSGin5G Client residing on the Constrained UE and the M SGin5G Gateway
Client over the M SGin5G-6 interfaces.

The present specification defines the usage and interactions of the MSGin5G Service with SEAL services.

The present specification also defines the message format, message contents, error handling and system parameters
applied by the protocols for the MSGin5G Service.

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 aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM 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 MSGIin5G Service; Stage 2;".

[3] 3GPP TS 23.434: " Service Enabler Architecture Layer for Verticals'.

[4] IETF RFC 7641: "Observing Resources in the Constrained Application Protocol (CoAP)".

[5] IETF RFC 7252: "The Constrained Application Protocol (CoAP)".

[6] 3GPP TS 24.546: " Configuration management - Service Enabler Architecture Layer for Verticals
(SEAL); Protocol specification”.

[7] 3GPP TS 29.538: "Enabling MSGin5G Service; Application Programming Interfaces (API)
specification; Stage 3".

[8] JSON Schema: " JSON Schema Draft-07", http://json-schema.org/specification.html

[9] 3GPP TS 23.304: "Proximity based Services (ProSe) in the 5G System (5GS)".

[10] 3GPP TS 24.544: "Group Management - Service Enabler Architecture Layer for Verticals

(SEAL); Protocol specification".

[11] 3GPP TS 24.545: "L ocation Management - Service Enabler Architecture Layer for Verticals
(SEAL); Protocol specification”.

[12] 3GPP TS 24.546: "Configuration Management - Service Enabler Architecture Layer for Verticals
(SEAL); Protocol specification"”.

[13] 3GPP TS 24.547: "ldentity Management - Service Enabler Architecture Layer for Verticals
(SEAL); Protocol specification"”.
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[14] 3GPP TS 24.548: "Network Resource Management - Service Enabler Architecture Layer for
Verticals (SEAL); Protocol specification”.
[15] 3GPP TS 24.007: "Mobile radio interface signalling layer 3; General Aspects’.
[16] 3GPP TS 33.501: "Security architecture and procedures for 5G system".
[17] 3GPP TS 23.502: " Procedures for the 5G System; Stage 2"
[18] 3GPP TS 23.003: "Numbering, addressing and identification".
[19] IETF RFC 9562: "Universally Unique | Dentifiers (UUIDs)".
[20] 3GPP TS 29.641: "3GPP registry for Service Names and Port Numbers'.
[21] 3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".
[22] 3GPP TS 23.433: "Service Enabler Architecture Layer for Verticals (SEAL); Data Delivery
enabler for vertical applications’'.
[23] 3GPP TS 24.543: "Data Delivery Management - Service Enabler Architecture Layer for Verticals
(SEAL); Protocol specification”.
[24] 3GPP TS 33.535: "Authentication and Key Management for Applications (AKMA)
based on 3GPP credentialsin the 5G System (5GS)".
3 Definitions of terms, symbols and abbreviations
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 sameterm, if any, in 3GPP TR 21.905 [1].

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.554 [2] apply:

Application Client

Broadcast Area

M essaging Topic

M SGin5G Client

M SGin5G Gateway Client
M SGin5G Gateway UE

M SGin5G Group

M SGin5G Service

M SGin5G Server

M SGin5G UE
Non-3GPP UE

Non-M SGin5G UE

Constrained UE
Controlling AS

3.2

Symbols

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

<symbol>

<Explanation>
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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].

AF Application Function
AS Application Server
CAPIF Common API Framework for northbound APIs
CoAP Constrained Application Protocol
NIDD Non IP Data Delivery
SCEF Service Capability Exposure Function
SCS Service Capability Server
SEAL Service Enabler Architecture Layer for Verticals
SEALDD SEAL Data Delivery
SDDM SEAL Data Delivery Management
SDDM-C SEAL Data Delivery Management Client
SDDM-S SEAL Data Delivery Management Server
4 General description

The MSGIin5G Service (message service for MI0T over 5G System) is basically designed and optimized for massive
loT 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:

a) Point-to-Point message;
b) Application-to-Point message/ Point-to-Application message;
¢) Group message; and
d) Broadcast message.
The MSGIin5G Service support the message exchanging between the following UE types:
a) MSGin5G UE:
1) light weight Constrained UEs (e.g. sensors, actuators) and
2) Unconstrained UEs with advanced capabilities (e.g. washing machine, micro-ovens);
b) Legacy 3GPP UE; and
¢) Non-3GPP UE.

MSGIin5G Service aso provides the following capabilities to enhance the message delivery for all message
communication models:

- MSGIin5G Store and Forward;

- Message delivery based on Messaging Topic;

- Message Aggregation;

- Message Segmentation and Reassembly; and

- Usage of Network Capabilitiesincluding UE reachability status monitoring and M SGin5G device triggering.

The MSGIn5G Client contained in the MSGIin5G UE communicates with the MSGIin5G Server over the MSGin5G-1
reference point (see 3GPP TS 23.554 [2]). CoAP specified in IETF RFC 7252 [5] is used as the basic transport protocol
of MSGin5G service in this reference point and shall be supported by the MSGin5G Client and MSGin5G Server.

An MSGIin5G Client may reside in a Constrained UE which cannot connect to the 3GPP network directly for message
exchange with MSGIin5G Server (e.g. the Constrained UE is out of 3GPP RAN coverage, with or without authorization
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to use UE-to-Network relay). If allowed by configuration, the MSGIin5G Client residing in a Constrained UE can use
the options listed below to communi cate with the MSGIin5G Server:

- the MSGIin5G Client residing in a Constrained UE uses another UE as UE-to-Network relay. In this scenario, the
M SGin5G Client residing on the Constrained UE communicates with the M SGin5G Server over the MSGin5G-1
reference point (see 3GPP TS 23.554 [2]); or

- the MSGIin5G Client residing in a Constrained UE interacts with an MSGin5G Gateway UE which supports
MSGin5G Gateway Client. The MSGin5G Gateway UE provides access to multiple Constrained UES to connect
to the 3GPP network for MSGin5G services. In this scenario, the MSGin5G Client residing in the Constrained
UE communicates with the MSGin5G Gateway Client residing on the MSGin5G Gateway UE over the
M SGin5G-6 reference point (see 3GPP TS 23.554 [2]) for sending and receiving MSGin5G messages. The
transport protocols of M SGin5G-6 reference point is also based on CoAP specified in IETF RFC 7252 [5].

An Application Client may reside on the same UE with the MSGin5G Client or reside on adifferent UE. The
Application Client communicates with the M SGin5G Client over the M SGin5G-5 reference point (see
3GPP TS 23.554 [2]).

Additionally, the MSGin5G Client(s) may interact 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 interact 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]. SEAL Clientsresiding in Constrained UEs communicate with
the SEAL Client(s) residing on the unconstrained UE acting as arelay or the MSGin5G Gateway UE via SEAL-PC5
reference as specified in 3GPP TS 23.434 [3].

By means of using the M SGin5G-1 reference point, the following aspects can be provided:

a) MSGIn5G UE registration and de-registration towards the M SGin5G Server;

b) MSGin5G message delivery and M SGin5G message delivery status report;

¢) Messaging Topic Subscription and Unsubscription; and

d) MSGin5G UE bulk registration and bulk de-registration towards the MSGin5G Server.
By means of using the M SGin5G-5 reference point, the following aspects can be provided:

a) Application Client registration and de-registration towards the M SGin5GClient;

b) The exchanging of message and message delivery status report between the Application Client and the
MSGIin5G Server by using M SGin5G Client; and

c) Application Client informing MSGin5G Client to update the stored message.
By means of using M SGin5G-6 reference point, the following aspects can be provided:
a) Constrained UE registration and de-registration towards the MSGin5G Server by using M SGin5G Gateway UE;

b) The exchanging of MSGin5G message and M SGin5G message delivery status report between Constrained UE
and MSGin5G Server by using MSGin5G Gateway UE; and

¢) The bulk registration and de-registration procedures from multiple Constrained UES towards the M SGin5G
Server by using MSGin5G Gateway UE.

The necessary 5GC Network Capabilities, e.g. device triggering, may be used in MSGin5G Service as specified in
3GPP TS 23.554 [2]. The device trigger is delivered to the MSGin5G Client via SCEF/NEF and the Core Network as
specified in 3GPP TS 23.502 [17] and is out of scope of this document.

The authentication between the MSGin5G Client and the MSGin5G Server shall be based on DTLS with AKMA as
specified in Annex C of 3GPP TS 33.535 [24].
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5 Functional entities

5.1 MSGIin5G Client

51.1 General functionalities of MSGIn5G Client

An MSGIin5G Client acts as client-side functionality for MSGin5G UE configuration, registration and message
delivery.

The functionalities of M SGin5G Client include;
a) supporting registration to an MSGin5G Server;
b) supporting configuration required to use MSGin5G Service;
¢) constructing MSGin5G message when:
1) reguested by an Application Client resides on the same M SGin5G UE or;
2) requested by the Application Client resides on another UE without MSGin5G Client;
d) delivering MSGin5G message payload to the targeted Application Client;
1) directly when the Application Client resides on the same MSGin5G UE or;

2) over MSGIin5G-5 reference point when the Application Client resides on another UE without M SGin5G
Client by acting as a gateway;

€) exchanging MSGin5G messages with an MSGin5G Server; and

f) supporting MSGin5G message aggregation and segmentation according to service provider's palicy.

5.1.2 MSGIn5G Gateway Client

An MSGin5G Gateway Client isan MSGin5G Client which supports MSGin5G Gateway service functionality in
additional to the MSGin5G Client functionalities specified in clause 5.1.1. It enables constrained devicesto obtain
services from the MSGIin5G Server when communications via ProSe UE-to-Network Relay are not or cannot be
supported.

The MSGIin5G Gateway service functionality in the MSGin5G Gateway Client supports the bulk configuration and bulk
(de-)registration for the MSGIin5G Client residing on the Constrained UE, e.g. checking whether bulk
configuration/bulk (de-)registration can be used, holding the (de-)registration request from MSGin5G Client residing on
the constrained device, construction of the bulk (de-)registration request and splits of the MSGIin5G UE bulk
(de-)registration response, etc.

5.2 MSGIn5G Server

An MSGIin5G Server functional entity provides server-side functionality for configuration, registration and message
delivery.

The following functionalities of MSGIin5G Server need to be considered in current document:
a) exchanging MSGin5G messages with MSGin5G Client;
b) routing MSGin5G messages based on UE Service ID;

C) supporting transport level protocol selection and conversion for exchanging M SGin5G messages with M SGin5G
UE;

d) to resolve the MSGin5G Group Service ID to determine the members of the Group specified in
3GPP TS 23.434[3];
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€)

f)

9)

supporting M SGin5G message aggregation and segmentation according to service provider's policy;

supporting MSGin5G UE configuration procedures as specified in 3GPP TS 23.434 [3] and 3GPP TS 24.546 [6]
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 M SGin5G UE information related to the MSGin5G Service, such as MSGin5G Client availability.

6

6.1

MSGIn5G Procedures

General

In clause 6, the detailed behaviors of the MSGin5G UE, the MSGin5G Server and Constrained UE during the
MSGin5G procedures are described.

Depending on communication over different MSGIin5G interfaces, different MSGin5G procedures are supported as:

a)

b)

c)

For the communication between the M SGin5G Client on M SGin5G UE and the MSGIin5G Server over the
MSGin5G-1 interface, the following procedures are involved:

1) Configuration, including bulk configuration;
2) Registration and de-registration, including bulk registration and bulk de-registration;

3) MSGin5G message delivery including sending and receiving M SGin5G message, aggregated M SGin5G
message, M SGin5G message delivery status report and aggregated M SGin5G message delivery status report.

4) MSGin5G message segment and reassembly; and
5) Messaging topic subscription.

For the communication between the Application Client(may resides on the same UE with the MSGin5G Client
or reside on a different UE) and the MSGin5G Client on MSGin5G UE over the M SGin5G-5 interfaces, the
following procedures are involved:

1) Application Registration;

2) Message delivery information including construct MSGin5G message information, route information and
notifications information; and

3) Application Client informing MSGin5G Client to update the stored message.

For the communication between the Constrained UE and the MSGin5G Gateway UE over the M SGin5G-6
interfaces, the following procedures are involved:

1) Bulk configuration;
2) Bulk registration and de-registration; and

3) Registration to gateway services.

The constrained UE which does not connect to the 3GPP network directly could exchange messages with MSGin5G
Server using a Relay UE.

For procedures used for bullet @) and bullet ¢), CoAP specified in IETF RFC 7252 [5] is used as the basic transport
protocol. The messages defined for bullet a) and bullet ¢) use CoAP requests/responses as specified in
IETF RFC 7252 [5]. Thefield in the headers of the CoOAP messages in clause 6 are set as following:

a)

The"T" field in the header of CoAP request to indicate whether acknowledgement is required. Thusif it needs a
CoAP response (e.g. CoAP 2.01 (Created) response or CoAP 2.04 (Change) response) for a CoAP request, the
"T" field in the header of CoOAP request is set to "0" and the "T" field in the hearder of the CoOAP response is set
to"2". The "Message ID" field in the header of COAP response is set to the same value with that of the
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corresponding CoAP request. The "Token" fieldsin the header of CoAP response should be set to the same value
with that of the corresponding CoAP request.

b) If aCoAP request is generated to match another COAP request, the "Token" field in the header of the CoAP
request is set to the same value with that of the matched CoAP request.

For procedures used for bullet b), guidance on definitions of the message format and information elements are described
in Annex A.

The authorization of MSGin5G Client by the MSGIin5G Server is performed by verifying the UE service ID as specified
in Annex Y of TS 33.501 [16].

6.2 Configuration

6.2.1 MSGIn5G UE Configuration

6.2.1.1 General

MSGin5G UE Configuration is based on the configuration management functionality specified in TS 23.434 [3] and
TS 24.546 [6].

6.2.1.2 Procedure at MSGIn5G Client

The MSGIin5G UE should support the configuration management client functionality as specified in
3GPP TS 24.546 [6]. The configuration management client functionality may be collocated with MSGin5G Client or it
can be separated with MSGin5G Client as per 3GPP TS 23.554 [2].

If the configuration management client functionality is not collocated with the MSGin5G Client, the MSGin5G Client
should use SEAL-C interface to interact with configuration management client functionality for MSGin5G UE
configuration.

The MSGIin5G UE configuration procedures at the configuration management client functionality are based on the
proceduresin clause 6.2.3.3 of 3GPP TS 24.546 [6], in the procedures:

a) the configuration management client functionality on the MSGin5G UE acts as SCM-C;
b) the configuration management server functionality at the server-side acts as SCM-S;

c) shall set the Option header to the CoAP URI identifying the user profile document to be retrieved according to
the resource API definition in Annex C.3.1 of 3GPP TS 24.546 [6],

1) the"apiRoot" is set to the URI of the configuration management server functionality at the server-side;
2) the"valServiceld" is set to the unique service identifier of MSGin5G service; and

3) the configuration management client functionality shall make a GET request for the UE Configurations as
described in Annex C.3.1.2.2.3.1 of 3GPP TS 24.546 [6] and shall set applicable query parameters defined in
table C.3.1.2.2.3.1-1 of 3GPP TS 24.546 [6] with the clarification listed below.

i) theue-uriissettothe MSGIin5G UE ID as specified in 3GPP TS 23.554 [2]

ii) the ue-vendor and/or the ue-type parameter are set to the MSGIin5G UE information as specified in
3GPP TS 23.554 [2] if included.

Upon receiving the requested M SGin5G UE configuration data included in the CoAP 2.05 (Content) response, the
configuration management client functionality shall submit the configuration datato MSGin5G Client by SEAL-C
interface if it is not collocated with the MSGIin5G Client. The MSGin5G Client shall store the configuration data,
including MSGin5G UE Service ID, the address of MSGin5G Server and other available MSGIin5G Service specific
information.

The corresponding JSSON Schema used in step c) is defined in 7.3.2.1.
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6.2.1.3 Procedure at MSGIin5G Server

The configuration management server functionality as specified in 3GPP TS 24.546 [6] may be collocated with
MSGIin5G Server or it can be separated with MSGin5G Server as per 3GPP TS 23.554 [2].

The MSGIin5G UE configuration procedures at the configuration management server functionality are based on the
proceduresin clause 6.2.3.4 of 3GPP TS 24.546 [6]. In the procedures, the configuration management server function
actsas SCM-S.

6.2.2 Constrained UE configuration to use Relay UE

6.2.2.1 Procedure at Relay UE

The Relay UE acts as either 5G ProSe Layer-2 and Layer-3 UE-to-Network Relay entity as specified in 3GPP
TS 23.304 [9] and relaysthe COAP GET request/response as traffic between the configuration management client
functionality and the configuration management server functionality.

6.2.2.2 Procedure at Constrained UE

In order to send an MSGin5G UE Configuration request, the configuration management client functionality on the
Constrained UE shall use the procedures specified in clause 6.2.1.2.

Upon receiving an CoAP 2.05 (Content) response and the recipient's address included in the CoAP Option is set to the
MSGin5G Client itself, the MSGin5G Client shall handle the CoAP 2.05 (Content) response as specified in
clause 6.2.1.2.

6.2.3 Constrained UE configuration via MSGIn5G Gateway UE

6.2.3.1 General

If multiple configuration requests from one or more the MSGIin5G Clients on the Constrained UESs are received by the
MSGin5G Gateway UE, the MSGIin5G Gateway UE may constuct a bulk configuration request based on the service
policy to the MSGIn5G Server. Upon receiving the bulk configuration response from the M SGin5G Server, the
MSGin5G Gateway UE splits the bulk configuration response into multiple individual configuration responses and
notifies the MSGin5G Clients on the Constrained UES separately and may include protocol conversion between JSON
and XML on the MSGin5G Gateway UE.

6.2.3.2 Procedure at Constrained UE

6.2.3.2.1 Configuration initiated by Constrained UE

In order to get the MSGin5G Service configuration information, the MSGin5G Client on the Constrain UE which has
established a connection for One-to-one ProSe Direct Communication as specified in 3GPP TS 23.304[9] shall send a
CoAP GET request to the MSGin5G Gateway Client on MSGin5G Gateway UE. In the COAP GET request, the
MSGin5G Client on the Constrain UE:

a) shall set the Option header to the CoAP URI identifying the user profile document to be retrieved according to
the resource API definition in clause C.3.1 of 3GPP TS 24.546 [6]:

1) the"apiRoot" is set to the URI of the MSGIin5G Gateway side;
2) the"valServiceld" is set to the unique service identifier of M SGin5G service; and

3) the MSGIn5G Client on the Constrain UE shall generate a GET request for the UE Configurations as
described in Annex C.3.1.2.2.3.1 of 3GPP TS 24.546 [6] and shall set applicable query parameters defined in
table C.3.1.2.2.3.1-1 of 3GPP TS 24.546 [6] with the clarification listed below:

i) theue-uriissettothe MSGIin5G UE ID as specified in 3GPP TS 23.554 [2]; and
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ii) optionally, the ue-vendor or the ue-type parameter or both are set to the MSGin5G UE information as
specified in 3GPP TS 23.554 [2].

Upon receiving the requested M SGin5G UE configuration data included in thed CoAP 2.05 (Content) response, the
MSGin5G Client on the Constrain UE shall store the configuration data, including MSGin5G UE Service ID, the
address of MSGIin5G Server and other available MSGIin5G Service specific information.

6.2.3.3 Procedure at MSGIn5G Gateway UE

6.2.3.3.1 Reception of the Configuration Request from Constrained UE

Upon reception of a CoAP GET request where the CoAP URI of the request identifies the UE Configurations resource
as described in clause C.3.1.2.2.3.1 of 3GPP TS 24.546 [ 6], the MSGin5G Gateway UE shall decide whether to use
bulk configuration based on the service policy as:

a) if the MSGIn5G Gateway UE decides not to use bulk configuration based on the service policy, the MSGin5G
Gateway UE shall forward the CoAP GET request to the MSGin5G Server without any change; and

b) if the MSGin5G Gateway UE decides to use bulk configuration based on the service policy, the MSGin5G
Gateway Client on MSGin5G Gateway UE:

1) shall store or cache the whole CoAP GET request;
2) shall generate a CoAP 2.05 (Content) response including:

i) the"Content-Format" element with "50" to indicate the format of the CoAP payload is "application/json”;
and

ii) the"CoAP payload" element with "Maximum configuration time" to indicate the expected time when the
Configuration Response can be received; and

3) may start atimer associated with the "M SGin5G UE ID". The expiration of the timer is set to the value of the
"Maximum configuration time" element.

The MSGIin5G Gateway UE may start atimer for periodic bulk configuration based on implementation, e.g. when the
first configuration request for which the M SGin5G Gateway UE decided to use bulk configuration received from the
constrained UE.

NOTE: How to decide that bulk configuration is used isimplementation specific and outside the scope of the
present document.

6.2.3.3.2 Sending the Bulk Configuration Request to MSGIn5G Server

The MSGIin5G Gateway UE should support the configuration management client functionality as specified in
3GPP TS 23.546 [6]. The configuration management client functionality may be collocated with MSGin5G Gateway
Client or it may be separated from M SGin5G Gateway Client as per 3GPP TS 23.554 [2].

If the configuration management client functionality is not collocated with the MSGin5G Gateway Client, the
MSGin5G Gateway Client should use SEAL-C interface to interact with configuration management client functionality.

Based on implementation, upon:
a) expiry of one or more timers of Maximum configuration time response to Constrain UE;
b) expiry of the timer for periodic bulk configuration; or
c) excess of the maximum number of MSGin5G UE configuration requests from constrained UEs,

the configuration management client functionality may initiate a CoAP GET request to the MSGIin5G Server including
cached or stored configuration requests which need to be bulk handled based on the proceduresin clause 6.2.3.3 of
3GPP TS 24.546 [6]. In the procedures:

a) the configuration management client functionality on the MSGin5G UE acts as SCM-C;

b) the configuration management server functionality at the server-side acts as SCM-S;
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c) the"Content-Format" element shall be set to "50" to indicate the format of the CoAP payload is
"application/json”; and

d) the Option header shall be set to the COAP URI identifying the user profile document to be retrieved according
to the resource API definitionin Annex C.3.1 of 3GPP TS 24.546 [6]:

1) the"apiRoot" is set to the URI of the configuration management server functionality at the server-side; and
2) the"valServiceld" is set to the unique service identifier of M SGin5G service; and
€) thefollowing information elementsin the CoAP payload encoded in JSON format shall be included:

1) the"Bulk configuration flag" element to indicate that this CoOAP GET request is used for bulk configuration;
and

2) the"List of MSGin5G UE IDs" element to include one or more MSGin5G UE ID from the cached/stored
configuration requests from the constrained UES.

6.2.3.3.3 Reception of the bulk Configuration Response from MSGIin5G Server

Upon receiving the requested MSGin5G UE configuration data, the configuration management client functionality shall
submit the configuration datato MSGin5G Gateway Client by SEAL-C interface if it is not collocated with the
MSGin5G Client. The MSGin5G Gateway Client in MSGin5G Gateway UE:

a) shall split content of the "List of MSGIin5G UE configuration information” element into multiple individual
configuration information; and

b) shall generate one or more CoAP 2.05 (Content) response as configuration responses to constrained UE(S)
separately based on the cached CoAP GET requests associated with the MSGin5G UE ID. Each CoAP 2.05
(Content) response includes:

1) the CoAP "Message ID" element and the "Token" element with the same values in the CoOAP GET request
for configuration from the constrained UE; and

2) the"Content-Format" element with "50" to indicate the format of the CoAP payload is "application/json" and
the CoAP payload including the elements as specified in clause 6.2.3.4.
6.2.3.4 Procedure at MSGIn5G Server

6.2.3.4.1 Reception of the bulk Configuration Request from MSGIin5G Gateway UE

Upon reception of a CoAP GET request where the CoAP URI of the request identifies the UE Configurations resource
asdescribed in clause C.3.1.2.2.3.1 of 3GPP TS 23.546 [ 6], the configuration management server functionality shall
follow the proceduresin clause 6.2.3.4 of 3GPP TS 24.546 [6] with the clarification listed below:

a) the configuration management server functionality shall return a 2.05 (Content) response, in addition to the
information elements listed in clause 6.2.1.3 of the present document, the response also includes the list of
M SGin5G UE configuration information found based on the list of MSGin5G UE IDs received from the CoAP
GET request payload, each M SGin5G UE configuration information:

1) shal include the "UE Service ID" element assigned to the requesting constrain UE;

2) shall include the "M SGin5G Server address' element to indicate the MSGin5G Server which servesthis
constrain UE; and

3) may include the "M SGin5G Service specific information” element to indicate the specific information of the
MSGin5G Service.
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6.3 Registration

6.3.0 General

Registration procedure is used to register the MSGin5G Client on the MSGin5G UE to the MSGin5G Server to use
MSGin5G Services. Deregistration procedure is used to deregister the MSGin5G Client on the MSGin5G UE to the
MSGin5G Server to not use MSGIin5G Services.

For the MSGIin5G Client on the MSGIin5G UE deciding to initiate a registration procedure or a deregistration procedure
to the MSGIn5G Server, the procedures are specified in clause 6.3.1 and clause 6.3.3.

In case of the Application Client not residing in the MSGin5G UE with the MSGin5G Client, the Application Client
initiates a registration to, or deregistration from, MSGin5G Client on MSGin5G UE as specified in clause 6.3.2.

For the MSGIin5G Client residing in the constrained UE deciding to initiate a registration procedure or a deregistration
procedure to the MSGin5G Server viaan MSGin5G Gateway Client, the procedures are specified in clause 6.3.4 and
clause 6.3.5. Before the MSGin5G Gateway Client decides to bulk the registration or deregistration from the M SGin5G
Client residing in the constrained UE as specified in subclause 6.3.4.3.1, the MSGin5G Client residing in the
constrained UE shall register to the gateway service to the MSGin5G Gateway Client on the MSGin5G Gateway UE as
specified in clause 6.3.5.

The MSGIn5G Client residing in the constrained UE decides how to register to the MSGin5G Server based on the UE
policy. Based on the decision, different reference points, i.e. the MSGin5G-1 reference point or the MSGin5G-6
reference point, and different constructures of the registration request or deregistration request will be invoked.

6.3.1 MSGIn5G UE Registration
6.3.1.1 Procedure at MSGIn5G Client

6.3.1.1.1 MSGIn5G UE registration

After the UE Service ID is configured to the MSGin5G UE, in order to register MSGin5G UE to the MSGIin5G Server,
the MSGIin5G Client shall send a CoAP POST request to the MSGin5G Server according to procedures specified in
IETF RFC 7252 [5]. In this CoOAP POST request, the MSGin5G Client:

a) shall setthe"T" field in the CoAP header to O to indicate acknowledge message required;

b) shall include the MSGIin5G Server address in the Option header of the CoOAP POST request and set the Option
header to a corresponding value, e.g. if the MSGIin5G Server addressis a URI, the Uri-Path Option is set to the
value of such URI;

¢) shall set the "Content-Format" element to "50" to indicate the format of the CoAP payload is "application/json”;
and

d) shall include the following information elementsin the CoAP payload encoded in JSON format as specified in
clause 7.3.3.1:

1) the"MSGIn5G service identifier" element to indicate that this COoAP POST request is used for MSGin5G
service;

2) the"Message Type" element with a"REG" value to indicate that this COAP POST request is used for
registration;

3) the"UE Service ID" element to indicate the MSGin5G UE initiating registration procedure; and

4) optionaly, the "MSGIn5G Client Profile" element to include a set of parameters describing the MSGin5G
Client. This element may include the "M SGin5G Client Triggering Information” element, the "M SGin5G
Client Communication Availability" element and "M SGin5G Client Supported MSGin5G Segment Size":

i) The"MSGIn5G Client Triggering Information™ element shall include:
- the"MSGIin5G UE ID" element to indicate the MSGin5G UE hosting the MSGin5G Client; and
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- either:

- a"MSGIin5G Client Port" element to indicate the port number that the M SGin5G Client listens on
for device triggers from the MSGin5G Server; or

- a"MSGIn5G Client Ports' element to indicate a List of port numbers that the M SGin5G Client
listens on for device triggers from the MSGin5G Server and protocol (e.g., SMS, NIDD, etc.)
associated with each port number; and

ii) the"MSGIin5G Client Communication Availability" element informs the MSGin5G Server whether the
client has a specific application-level schedule/periodicity to its MSGin5G communications, which may
be used in conjunction with UE reachability monitoring to determine whether and when M SGin5G
communications are attempted. This element:

- shdll include the " Scheduled communication time" element to indicate the time when the UE becomes
available for communication;

- shall include the "Communication duration time" element to indicate the duration time of periodic
communication;

- may include the "Periodic communication indicator" element to identify whether the client
communicates periodically or not;

- may include the "Periodic communication interval" element to indicate the interval Time of periodic
communication if "Periodic communication indicator" element isincluded;

- may include the "Data size indication” element to indicate the expected data size to be exchanged
during the communication duration; and

- may include the " Store and forward option" element to indicate the UE does not request store and
forward services for incoming MSGin5G requests.

iii) The "M SGin5G Client Supported MSGin5G Segment Size" element is used to indicate the maximum size
of the payload of MSGin5G message supported by MSGin5G Client. The maximum value of this |E shall
not exceed 2048 bytes.

6.3.1.1.2 MSGIn5G UE de-registration

The MSGIn5G Client initiates a CoAP POST request to de-register from the MSGin5G Server. In this CoOAP POST
request, the MSGin5G Client:

a)

b)

d)

shall set the"T" field in the CoAP header to 0 to indicate acknowledge message required,;

shall include the MSGIin5G Server address in the Option header of the CoAP POST request and set the Option
header to a corresponding value, e.g. if the MSGIin5G Server addressis a URI, the Uri-Path Option is set to the
value of such URI;

shall set the "Content-Format" element to "50" to indicate the format of the CoAP payload is "application/json”;
and

shall include the following information elements encoded in JSON format as specified in clause 7.3.3.2:

1) the"MSGIn5G service identifier" element to indicate that this CoOAP POST request is used for MSGin5G
service;

2) the"Message Type" element with a"DEREG" value to indicate that the COAP POST request is used for de-
registration; and

3) the"UE Service ID" element to indicate the MSGin5G UE initiating de-registration procedure.
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6.3.1.2 Procedure at MSGIin5G Server

6.3.1.2.1 MSGIn5G UE registration

Upon reception of the COAP POST request containing M SGin5G service identifier indicating that the received request
isfor MSGIin5G service and Message Type indicating that the received request isfor registration, the M SGin5G Server
shall verify the UE service ID. After a successful verification, the MSGin5G Server:

a) shall store the UE Service ID and the MSGin5G Client Profile information included in the received CoAP POST
request; and

b) shall generate a CoAP 2.01 (Created) response or CoAP 2.04 (Change) response including the following
parameters:

1) the CoAP "Message ID" element and the "Token" element with the same values with those in the CoAP
POST request for registration; and

2) the"Content-Format" element with "50" to indicate the format of the COAP payload is "application/json” and
the CoAP payload encoded in JSON format as specified in clause 7.3.3.1 including:

i) the"UE Service ID" element to indicate the MSGin5G UE initiating registration procedure;
ii) the"Registration result” element to indicate whether the registration is success or failure;

iii) optionally, the "Registration expiration time" element to indicate the expiration time of the registration.
This element is present only when the value of the "Registration result” element is set to success; and

iv) the "Failure Cause" element to indicate reason for failure. This element shall only present if the value of
"Registration result" shows that the registration is failed.

6.3.1.2.2 MSGIn5G UE de-registration

Upon reception of the COAP POST request containing M SGin5G service identifier indicating that the received request
isfor MSGin5G service and Message Type indicating that the received request is for deregistration from an MSGin5G
UE, the MSGin5G Server shall verify the UE service ID. After a successful verification, the MSGIin5G Server:

a) shall delete the registration information of the MSGin5G UE and any applicable MSGin5G Client Profile
information that it has stored; and

b) shall generate a CoAP 2.04 (Change) response including the following parameters:

1) the CoAP "Message ID" element and the "Token" element with the same values with those in the CoAP
POST request for deregistration;

2) optionally, the MSGin5G Client addressin the Option header of the CoAP response and set the Option
header to a corresponding value, if it is provided in the payload of CoOAP POST request; and

3) the"Content-Format" element with "50" to indicate the format of the CoAP payload is "application/json" and
the CoAP payload encoded in JSON format as specified in clause 7.3.3.2 including:

i) the"UE Service D" element to indicate the MSGin5G UE initiating de-registration procedure;
ii) the"De-registration result" element to indicate whether the registration is success or failure; and

iii) the "Failure Cause" element to indicate reason for failure. This element shall only present if the value of
"De-registration result" shows that the de-registration is failed.
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6.3.2  Application Client registration to MSGin5GClient on MSGIn5G UE

6.3.2.1 Procedure at MSGIn5G Client on MSGIn5G UE
6.3.2.1.1 Application Client on non-MSGin5G UE registration to MSGIin5G Client on
MSGin5G UE

Upon reception of registration regquest from the application client on the non-M SGin5G UE, the MSGin5G Client on the
M SGin5G UE decides whether to accept the registration request based on local condition.

If the registration is accepted by the MSGin5G Client on the MSGin5G UE, the MSGin5G Client on the MSGin5G UE:

a) stores Application ID included in the registration request from the Application Client on the non-M SGin5G UE
and the mapping between the transport identifier and the Application ID;

NOTE 1: Based on the connection mode, e.g. L2 connection or L3 connection, the MSGin5G UE can allocate a
specified MAC address or UDP port for exchanging information between the MSGin5G Client on the
MSGin5G UE and the Application Client on the non-M SGin5G UE. The transport mechanism is based
on the legacy transport protocol.

NOTE 2: The MSGin5G Client on the MSGin5G UE retrieves the transport identifier from the transport layer. The
transport identifier can be aLayer-2 1D, e.g. aMAC address, or aLayer-3 1D, e.g. an IP addresswith a
specific UDP port.

b) allocates a Registration ID for the Application Client on the non-M SGin5G UE; and

c) constructs the registration response and sends it to the application client on the non-M SGin5G UE. The
registration response shall include;

1) the Registration Result indicates the registration is accepted by the MSGin5G Client on the MSGin5G UE;
and

2) the Registration ID allocated by the MSGin5G Client on the MSGin5G UE.

If the registration is not accepted by the M SGin5G Client on the MSGin5G UE, the MSGin5G Client on the MSGin5G
UE constructs the registration response and sends it to the application client on the Constrained UE. The registration
response shall include;

a) the Registration Result indicating the registration is not accepted by the MSGin5G Client on the MSGin5G UE;
and

b) the Failure Reason indicating an appropriate reason why the registration request is rejected by the MSGIin5G
Client on the MSGin5G UE.
6.3.2.1.2 Application Client on non-MSGin5G UE de-registration to MSGIn5G Client on
MSGin5G UE

Upon reception of de-registration request from the Application Client on the non-M SGin5G UE, the MSGin5G Client
on the MSGin5G UE:

a) removes the mapping between Application ID and transport identifier of the Application Client on the non-
M SGin5G UE based on the Registration 1D included in the de-registration request; and

b) constructs the de-registration response including:
1) the De-registration Result indicating whether the de-registration is accepted or not;

2) the Registration ID included in the de-registration request, if the de-registration is accepted by the MSGin5G
Client on the MSGin5G UE; and

3) the Failure Reason indicating an appropriate cause indicating why the de-registration request is rejected by
the MSGIin5G Client on the MSGin5G UE, if the de-registration is not accepted by the MSGin5G Client on
the MSGIin5G UE.
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NOTE: Based on the connection mode, e.g. L2 connection or L3 connection, the MSGin5G Client on the
MSGin5G UE may allocate a specified MAC address or UDP port for exchanging information between
the MSGIin5G Client on the M SGin5G UE and the Application Client on the non-M SGin5G UE. The
transport mechanism is based on the legacy transport protocol.

6.3.2.2 Procedure at Application Client on non-MSGin5G UE
6.3.2.2.1 Application Client on non-MSGin5G UE registration to MSGIn5G Client on
MSGin5G UE

In order to register Application Client on the non-M SGin5G UE to the MSGin5G Client on the M SGin5G UE, the
Application Client on the non-M SGin5G UE sends a registration request to the MSGin5G Client on the MSGin5G UE.
The registration request shall include the " Application ID" to indicate the Application Client on the non-M SGin5G UE
initiating registration.

NOTE: If aspecified MAC address or UDP port is configured for exchanging information between the M SGin5G
Client on MSGIin5G UE and the Application Client on the non-M SGin5G UE, the Application Client on
the non-M SGin5G UE shall send the registration request to the specified MAC address or UDP port.

6.3.2.2.2 Application Client on non-MSGin5G UE de-registration to MSGIn5G Client on
MSGin5G UE

In order to de-register Application Client on the non-M SGin5G UE to the MSGin5G Client on MSGin5G UE, the
Application Client on the non-M SGin5G UE sends a de-registration request to the MSGin5G Client on the MSGin5
Client on the MSGin5G UE. The de-registration request shall include the "Registration ID" which has been allocated by
the MSGIin5G Client on the M SGin5G UE during the registration procedure.

NOTE: If aspecified MAC address or UDP port is configured for exchanging information between the M SGin5G
Client on the MSGin5G UE and the Application Client on the non-M SGin5G UE, the Constrained UE
shall send the de-registration request to the specified MAC address or UDP port.

6.3.3 Constrained UE registration to Relay UE

6.3.3.1 General

The Relay UE acts as either 5G ProSe Layer-2 or Layer-3 UE-to-Network Relay entity as specified in
3GPP TS 23.304 [9] and relays the CoAP POST request/response as traffic between the MSGin5G Server and the
Constrained UE.

6.3.3.2 void

6.3.3.2.1 void

6.3.3.2.2 void

6.3.3.3 Procedure at Constrained UE

6.3.3.3.1 Constrained UE registration via Relay UE

In order to register Constrained UE to the MSGin5G Server, the MSGin5G Client on Constrained UE sends a CoAP
POST request to the MSGin5G Server viathe Relay UE. The CoAP POST request is constructed as specified in
clause 6.3.1.1.1.

6.3.3.3.2 Constrained UE de-registration via Relay UE

In order to de-register Constrained UE to the MSGin5G Server, the MSGin5G Client on Constrained UE sends a CoAP
POST request to the MSGIin5G Server viathe Relay UE. The CoAP POST request is constructed as specified in
clause 6.3.1.1.2.
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6.3.4 Constrained UE registration via MSGIn5G Gateway Client

6.34.1 General

If multiple registration requests from one or more the M SGin5G Clients on the Constrained UESs are received, the
MSGin5G Gateway Client constructs a bulk registration/de-registration request to the M SGin5G Server and sends a
response to each Constrained UE separately. Upon receiving the bulk registration response from the MSGin5G Server,
the MSGin5G Gateway Client splits the bulk registration response into multiple individual registration responses and
notifies the MSGin5G Clients on the Constrained UES separately.

6.3.4.2 Procedure at Constrained UE

6.3.4.2.1 Registration initiated by Constrained UE

After the UE Service ID is configured to the MSGin5G UE, in order to register MSGin5G UE to the MSGin5G Server,
the MSGIin5G Client on the Constrained UE shall send a CoAP POST request to the MSGin5G Server. If the
registration request is allowed to delay for bulk registration initiated by the MSGin5G Gateway Client, in the CoAP
POST request, the MSGin5G Client on the Constrained UE:

a) shall setthe"T" field in the CoAP header to O to indicate acknowledge message required;

b) shall include the MSGIin5G Server address in the Option header of the CoOAP POST request and set the Option
header to a corresponding value, e.g. if the MSGIin5G Server addressis a URI, the Uri-Path Option is set to the
value of such URI;

c) shall set the " Content-Format" element to "50" to indicate the format of the CoAP payload is "application/json”;
and

d) shall include the following information elements in the CoAP payload encoded in JSON format:

1) the"MSGIn5G service identifier" element to indicate that this COAP POST request is used for MSGin5G
service;

2) the"Message Type" element with a"REG" value to indicate that this CoAP POST request is used for
registration;

3) the"UE Service ID" element to indicate the MSGin5G UE initiating registration procedure;

€) optionaly, the "Registration urgent degree” element with a"false” value to indicate that this registration is not
urgent;

f) optionally, the "MSGin5G Client Profile" element to include a set of parameters describing the MSGin5G Client.
This element may include the "M SGin5G Client Triggering Information" element and the "M SGin5G Client
Communication Availability" element:

i) The"MSGIn5G Client Triggering Information" element shall include:
- the"MSGIin5G UE ID" element to indicate the MSGin5G UE hosting the MSGin5G Client; and
- dther:

- a"MSGIin5G Client Port" element to indicate the port number that the M SGin5G Client listens on
for device triggers from the M SGin5G Server;or

- a"MSGIin5G Client Ports' element to indicate aList of port numbers that the MSGin5G Client
listens on for device triggers from the MSGin5G Server and protocol (e.g., SMS, NIDD, etc.)
associated with each port number; and

ii) the"MSGIin5G Client Communication Availability" element informsthe MSGin5G Server whether the
client has a specific application-level schedule/periodicity to its MSGin5G communications, which may
be used in conjunction with UE reachability monitoring to determine whether and when M SGin5G
communications are attempted. This element:

ETSI



3GPP TS 24.538 version 19.3.0 Release 19 26 ETSI TS 124 538 V19.3.0 (2026-01)
- shall include the " Scheduled communication time" element to indicate the time when the UE becomes
available for communication;

- shal include the "Communication duration time" element to indicate the duration time of periodic
communication;

- may include the "Periodic communication indicator" element to identify whether the client
communicates periodically or not;

- may include the "Periodic communication interval" element to indicate the interval Time of periodic
communication if "Periodic communication indicator" element isincluded;

- may include the "Data size indication” element to indicate the expected data size to be exchanged
during the communication duration; and

- may include the " Store and forward option" element to indicate the UE does not request store and
forward services for incoming MSGin5G requests; and

0) optionaly, the "Registration request expiration time" element to indicate the maximum validity time of the
registration request; and

h) optionally, the "waitTime" element to indicate the time the MSGin5G Gateway Client can wait with sending
the (bulk-)registration request to the MSGin5G Server.
6.3.4.2.2 De-registration initiated by Constrained UE

The MSGin5G Client on the Constrained UE initiates a CoAP POST reguest to de-register from the MSGin5G Server.
If the de-registration request is allowed to delay for bulk de-registration initiated by the MSGin5G Gateway UE, in the
CoAP POST request, the MSGin5G Client on the Constrained UE:

a) shall set the"T" field in the CoAP header to 0 to indicate acknowledge message required;

b) shall include the MSGIin5G Server address in the Option header of the CoOAP POST request and set the Option
header to a corresponding value, e.g. if the MSGIin5G Server addressis a URI, the Uri-Path Option is set to the
value of such URI;

c) shall set the "Content-Format" element to "50" to indicate the format of the CoAP payload is "application/json”;
and

d) shall include the following information elements encoded in JISON format as specified in clause 7.3.3.2:

1) the"MSGIn5G service identifier" element to indicate that this COAP POST request is used for MSGin5G
service;

2) the"Message Type" element with a"DEREG" value to indicate that the CoAP POST request is used for de-
registration;

3) the"UE Service ID" element to indicate the M SGin5G UE initiating de-registration procedure;

4) optionaly, the "De-registration urgent degree" element with a'false” value to indicate that this registration is
not urgent; and

5) optionally, the "De-registration request expiration time" element to indicate the maximum processing time of
the registration request allowed.

6.3.4.2.3 Reception of the Registration Response from MSGin5G Gateway Client

Upon reception of the COAP POST request containing the M SGin5G service identifier indicating that the received
regquest is for MSGIin5G service and Message Type indicating that the received request is for registration response, the
Constrained UE shall generate CoAP 2.04 (Change) response including the CoAP "Message ID" element and the
"Token" element with the same values with those in the CoAP POST request for registration response.

ETSI



3GPP TS 24.538 version 19.3.0 Release 19 27 ETSI TS 124 538 V19.3.0 (2026-01)

6.3.4.2.4 Reception of the De-registration Response from MSGIin5G Gateway Client

Upon reception of the COAP POST request containing the M SGin5G service identifier indicating that the received
request is for MSGIn5G service and Message Type indicating that the received request is for de-registration response,
the Constrained UE shall generate CoAP 2.04 (Change) response including the CoAP "Message ID" element and the
"Token" element with the same values with those in the CoAP POST request for de-registration response.

6.3.4.3 Procedure at MSGIn5G Gateway Client

6.3.4.3.1 Reception of the Registration Request from Constrained UE

Upon reception of the COAP POST request containing M SGin5G service identifier indicating that the received request
isfor MSGIin5G service and Message Type indicating that the received request is for registration, the M SGin5G
Gateway Client shall check the value of the "Registration urgent degree" element included in the CoAP POST request
as.

a) if the "Registration urgent degree" element with a"true" value isincluded, the MSGin5G Gateway Client shall
forwards the CoAP POST request to the MSGIin5G Server without any change.

b) if the "Registration urgent degree" element with a"false" value isincluded, the MSGin5G Gateway Client:
1) shall store or cache the whole CoAP POST request;

2) shall generate a CoAP 2.01 (Created) response or CoAP 2.04 (Change) response to nofity the MSGin5G
Client on the Constrained UE that the registration request is buffered for bulk registration procedure and the
CoAP response includes:

i) the CoAP "Message ID" element and the "Token" element with the same values with those in the CoAP
POST request for registration; and

ii) the"Content-Format" element with "50" to indicate the format of the CoAP payload is "application/json”
. The CoAP payload shall include the "UE Service ID" element to indicate the Constrained UE initiating
registration procedure. The CoAP payload may include the "Expected registration time" element to
indicate the expected time when the Registration Response can be received; and

3) may start atimer associated with the "UE Service ID". If the "Registration request expiration time" element
isincluded in the CoAP request from the Constrained UE, the expiration of the timer is set to the value of the
"Registration request expiration time" element. Else, the MSGIin5G Gateway Client determines whether to
start atimer and the value of the timer based on implementation.

The MSGin5G Gateway Client may start atimer for periodic bulk registration based on implementation, e.g. when the
first registration request from the constrained UE the "false" value of the "Registration urgent degree” element.

6.3.4.3.2 Sending the Bulk Registration Request to MSGIin5G Server
Based on implementation, upon:
a) expiry of one or more timers started in 2) above;
b) expiry of the timer for periodic bulk registration; or
c) excess of the maximum number of MSGIin5G UE registration requests from constrained UES,

the MSGIin5G Gateway Client may initiate a CoAP POST request to the MSGin5G Server including all cached/stored
MSGin5G UE registration requests from the constrained UES. In this CoAP POST request, the MSGin5G Client in the
MSGin5G Gateway Client:

a) shall set the"T" field in the CoAP header to 0 to indicate acknowledge message required;

b) shall include the MSGIin5G Server address in the Option header of the CoOAP POST request and set the Option
header to a corresponding value, e.g. if the MSGIin5G Server addressis a URI, the Uri-Path Option is set to the
value of such URI;
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c) shall set the "Content-Format" element to "50" to indicate the format of the CoAP payload is "application/json”;
and

d) shall include the following information elements in the CoAP payload encoded in JSON format as specified in
clause 7.3.3.x:

1) the"MSGIin5G serviceidentifier" element to indicate that this CoAP POST request is used for MSGin5G
service;

2) the"Message Type" element with a"BREG" value to indicate that this CoAP POST request is used for bulk
registration;

3) the"UE Service ID" element to indicate the M SGin5G UE initiating bulk registration procedure;

4) the "Number of individual MSGin5G UE registration requests’ element to indicate the total number of
MSGin5G UE registration reguests which are bulked in this CoAP request; and

5) the"List of individual M SGin5G UE registration request” element to include one or more elements as
specified in bullet d) of 6.3.1.1.1.

NOTE: TheMSGin5G Gateway Client should consider the value of the "Registration request expiration time"
element in the individual MSGin5G UE registration request from multiple constrained UEs to avoid
failure of registration.

6.3.4.3.3 Reception of the Bulk Registration Response from MSGIn5G Server

Upon reception of the CoAP 2.01 (Created) response or CoAP 2.04 (Change) response for the CoAP POST message for
bulk registration from the MSGIin5G Server , the MSGin5G Gateway Client:

a) shall split content of the "List of individual MSGin5G UE registration response” element into multiple individual
registration responses;

b) shall generate one or more CoAP POST requests as registration responses to constrained UE(S) separately based
on the cached the CoAP POST requests associated with the UE Service ID included in the individual registration
responses. Each CoAP POST request includes:

1) the"Token" element with the same valuesin the CoOAP POST request for registration request from the
constrained UE; and

2) the"Content-Format" element with "50" to indicate the format of the CoAP payload is "application/json" and
the CoAP payload including:

i) the"MSGIn5G service identifier" element to indicate that this COAP POST request is used for MSGin5G
service;

ii) the"Message Type" element with a"REGRESP" value to indicate that this CoOAP POST reguest is used
as aregistration response;

iii) the"UE Service ID" element to indicate the constrained UE initiating registration procedure;
iv) the "Registration result" element to indicate whether the registration is success or failure;

v) optionally, the "Failure Cause" element to indicate reason for failure. This element shall be only present if
the value of "Registration result" shows that the registration is failed; and

vi) optionally, the "Registration expiration time" element to indicate the expiration time of the registration.
This element is present only when the value of the "Registration result” element is set to success.

6.3.4.3.4 Reception of the De-registration Request from Constrained UE

Upon reception of the CoAP POST request containing MSGin5G service identifier indicating that the received request
isfor MSGIin5G service and Message Type indicating that the received request is for de-registration, the M SGin5G
Gateway UE shall check the value of the "Registration urgent degree” element included in the COAP POST request as:
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a) if the "de-registration urgent degree" element with a'true” value isincluded, the M SGin5G Gateway UE shall
forwards the CoAP POST request to the MSGIin5G Server without any change.
b) if the"De-registration urgent degree" element with a"false" value isincluded, the MSGin5G Gateway UE:
1) shall store or cache the whole CoAP POST request;

2) shall generate a CoAP 2.04 (Change) response to nofity the MSGin5G Client on the Constrained UE that the
de-registration request is buffered for bulk de-registration procedure and the CoAP response includes:

i) the CoOAP "Message ID" element and the "Token" element with the same values with those in the CoAP
POST request for registration;

ii) the"Content-Format" element with "50" to indicate the format of the CoAP payload is "application/json"
and the CoAP payload encoded in JSON format as specified in clause 7.3.3.2 including the "UE Service
ID" element to indicate the M SGin5G UE initiating de-registration procedure and optionally the
"Expected registration time" element to indicate the expected time when the De-registration Response can
be received; and

3) may start atimer associated with the "UE Service ID". If the "De-registration request expiration time"
element isincluded in the CoAP request from the Constrained UE, the expiration of the timer is set to the
value of the "de-registration request expiration time" element. Else, the MSGIin5G Gateway UE determines
whether to start atimer and the value of the timer based on implementation.

6.3.4.3.5 Sending the Bulk De-registration Request to MSGIn5G Server
Based on implementation, upon:

a) expiry of one or more timers started in subclause 6.3.x.b.4;

b) expiry of the timer for periodic bulk de-registration; or

c) excess of the maximum number of MSGIin5G UE de-registration requests from constrained UES,

the MSGIin5G Gateway UE may initiate a CoAP POST request to the MSGin5G Server including all cached/stored
MSGIin5G UE de-registration requests from the constrained UES. In this COAP POST request, the MSGin5G Client in
the MSGin5G Gateway UE:

a) shall set the"T" field in the CoAP header to 0 to indicate acknowledge message required;

b) shall include the MSGIin5G Server address in the Option header of the CoOAP POST request and set the Option
header to a corresponding value, e.g. if the MSGIin5G Server addressis a URI, the Uri-Path Option is set to the
value of such URI;

c) shall set the "Content-Format" element to "50" to indicate the format of the CoAP payload is "application/json”;
and

d) shall include the following information elements encoded in JSON format as specified in clause 7.3.3.7:

1) the"MSGIn5G service identifier" element to indicate that this COAP POST request is used for MSGin5G
service;

2) the"Message Type" element with a"BDEREG" value to indicate that the CoOAP POST request is used for
bulk de-registration;

3) the"UE Service ID" element to indicate the M SGin5G UE initiating de-registration procedure;

4) the"Number of individual MSGIin5G UE de-registration requests’ element to indicate the total number of
MSGin5G UE de-registration requests which are bulked in this CoAP request; and

5) the"List of individual M SGin5G UE de-registration request” element to include one or more elements as
specified in bullet d) of 6.3.1.1.2.

NOTE: TheMSGin5G Gateway UE should consider the value of the "De-registration request expiration time"
element in the individual MSGin5G UE de-registration request from multiple constrained UEs to avoid
failure of de-registration.
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6.3.4.3.6 Reception of the Bulk De-registration Response from MSGIn5G Server

Upon reception of the CoAP 2.04 (Change) response for the CoAP POST message for bulk de-registration from the
MSGIin5G Server , the MSGin5G Gateway UE:

a) shall split content of the "List of individual M SGin5G UE de-registration response” element into multiple
individual de-registration responses,

b) shall generate one or more CoAP POST requests as de-registration responses to constrained UE(s) separately
based on the cached the CoAP POST requests associated with the UE Service ID included in the individual
registration responses. Each CoAP POST request includes:

1) the"Token" element with the same valuesin the CoOAP POST request for de-registration request from the
constrained UE; and

2) the"Content-Format" element with "50" to indicate the format of the CoAP payload is "application/json” and
the CoAP payload including:

i) the"MSGIin5G serviceidentifier" element to indicate that this CoAP POST request is used for MSGin5G
service;

ii) the"Message Type" element with a"DEREGRESP" value to indicate that this COAP POST request is
used as a de-registration response;

iii) the "UE Service ID" element to indicate the constrained UE initiating de-registration procedure;
iv) the "De-registration result" element to indicate whether the de-registration is success or failure; and

v) the"Failure Cause" element to indicate reason for failure. This element shall be only present if the value
of "De-registration result” shows that the de-registration is failed.

6.3.4.4 Procedure at MSGIin5G Server

6.3.4.4.1 Reception of the Bulk Registration Request from MSGin5G Gateway Client

Upon reception of the CoAP POST reguest containing MSGin5G service identifier indicating that the received request
isfor MSGIin5G service and Message Type indicating that the received request is for bulk registration, the MSGin5G
Server shall verify each UE service ID in theindividual MSGin5G UE registration request included in the "List of

individual MSGin5G UE registration request” element of the CoOAP POST request. For each successful verification, the
MSGin5G Server:

a) shall store the UE Service ID and the MSGin5G Client Profile information included in the individual M SGin5G
UE registration request; and

b) shall generate a CoAP 2.01 (Created) response or CoAP 2.04 (Change) response including the following
parameters:

1) the CoAP "Message ID" element and the "Token" element with the same values with those in the CoAP
POST request for bulk registration; and

2) the"Content-Format" element with "50" to indicate the format of the CoAP payload is "application/json" and
the CoAP payload including:

i) the"Number of individual MSGIin5G UE registration responses' element to indicate total number of
MSGin5G UE registration responses which are bulked in this response; and

ii) the"List of individual MSGin5G UE registration response” element to include one or more elements as
specified in bullet 2) of 6.3.1.2.1.

6.3.4.4.2 Reception of the Bulk De-registration Request from MSGIn5G Client

Upon reception of the CoAP POST reguest containing MSGin5G service identifier indicating that the received request
isfor MSGIn5G service and Message Type indicating that the received request isfor bulk de-registration, the MSGin5G
Server shall verify each UE service ID in the individual M SGin5G UE de-registration request included in the "List of
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individual MSGin5G UE de-registration request” element of the CoOAP POST request. For each successful verification,
the MSGin5G Server:

a) shall delete the UE Service ID and the MSGin5G Client Profile information included in the individual MSGin5G
UE registration request; and

b) shall generate a CoAP 2.04 (Change) response including the following parameters:

1) the CoAP "Message ID" element and the "Token" element with the same values with those in the CoAP
POST request for bulk de-registration; and

2) the"Content-Format" element with "50" to indicate the format of the CoAP payload is "application/json” and
the CoAP payload including:

i) the"Number of individual MSGin5G UE registration responses' element to indicate total number of
MSGin5G UE de-registration responses which are bulked in this response; and

ii) the"List of individual MSGin5G UE de-registration response” element to include one or more elements
as specified in bullet 2) of 6.3.1.2.2.
6.3.5 Constrained UE Registration to MSGIin5G Gateway UE

6.35.1 General

When the constrained UE with MSGin5G Client selects the MSGin5G Gateway UE, the MSGin5G Client on the
MSGIin5G UE will initiate the registration procedure to register the gateway service to the MSGin5G Gateway Client on
the MSGin5G Gateway UE.

6.3.5.2 Procedure on MSGIn5G Gateway UE

6.3.5.2.1 Constrained UE Registration to MSGIn5G Gateway UE

Upon reception of the COAP POST request containing M SGin5G service identifier indicating that the received request
isfor MSGIin5G service and Message Type indicating that the received request is use to register to the gateway service,
the MSGin5G Gateway Client on the MSGin5G Gateway UE:

a) shall check whether the M SGin5G UE identified by the UE service ID and MSGin5G UE ID, if available, is
authorized to use the gateway service or not; and

b) shall generate a CoAP 2.01 (Create) response or CoAP 2.04 (Change) response including the following
parameters:

1) the CoAP "Message ID" element and the "Token" element with the same values with those in the CoAP
POST request for registration; and

2) the"Content-Format" element with "50" to indicate the format of the COAP payload is "application/json” and
the CoAP payload encoded in JISON format as specified in clause 7.3.3.3 including:

i) the"UE Service ID" element to indicate the MSGin5G UE initiating registration procedure;
ii) the"Registration result” element to indicate whether the registration is success or failure;

iii) optionally, the "Accepted timetill" element to indicate the time when constrained device is alowed to use
the gateway servi