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* * * First Change * * * *
[bookmark: _Toc86042554][bookmark: _Toc86043111][bookmark: _Toc97379620][bookmark: _Toc104710953][bookmark: _Toc114862802]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:
a)	Point-to-Point message;
b)	Application-to-Point message/ Point-to-Application message;
c)	Group message;
d)	Broadcast message.
The MSGin5G 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.
c)	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]). 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. For supporting sending/receiving MSGin5G message for the MSGin5G Client contained in Constrained UE, the transport protocols of MSGin5G-6 interface is also CoAP specified in IETF RFC 7252 [5].
An MSGin5G UE-1 may be Constrained UEs which do not have enough capability to communicate with MSGin5G Server. If allowed by configuration, an Unconstrained UE MSGin5G UE-2 may act as an MSGin5G Gateway UE or an MSGin5G Relay UE 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:
a)	MSGin5G UE registration and de-registration towards the MSGin5G Server;
b)	MSGin5G message delivery and MSGin5G message delivery status report; and
c)	Messaging Topic Subscription.
By means of using the MSGin5G-5 interfaces, the following aspects can be provided:
a)	Constrained UEdevice registration and de-registration towards the MSGin5G Gateway UE; and
b)	The exchanging of message and message delivery status report between Constrained UE and MSGin5G Server by using MSGin5G Gateway UE.
By means of using the MSGin5G-5 and/or MSGin5G-6 interfaces, the following aspects can be provided:
a)	Constrained UEdevice registration and de-registration towards the MSGin5G Server by using MSGin5G Relay UE; and.
b)	The exchanging of MSGin5G message and MSGin5G message delivery status report between Constrained UE and MSGin5G Server by using MSGin5G Relay 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.

* * * Next Change * * * *
[bookmark: _Toc86042559][bookmark: _Toc86043116][bookmark: _Toc97379625][bookmark: _Toc104710958][bookmark: _Toc114862807]6.1	General
In clause 6, the detailed behaviors of the MSGin5G UE, the MSGin5G Server and Constrained UEdevice with/without MSGin5G Client during the MSGin5G procedures are described.
Depending on communication over different MSGin5G interfaces, different MSGin5G procedures are supported as: 
a)	For the communication between the MSGin5G Client of MSGin5G UE and the MSGin5G Server over the MSGin5G-1 interface, the following procedures are involved:
1)	Configuration;
2)	Registration and de-registration;
3)	MSGin5G message delivery including sending and receiving MSGin5G message, aggregated MSGin5G message, MSGin5G message delivery status report and aggregated MSGin5G message delivery status report.
4)	MSGin5G message segment and reassembly; and
5)	Messaging topic subscription.
b)	For the communication between the Constrained UE (without MSGin5G Client) and MSGin5G Gateway UE which is an Unconstrained UE over the MSGin5G-5 interfaces, the following procedures are involved:
1)	Registration and de-registration;
2)	message delivery procedure including sending and receiving message and message delivery status report.
c)	For the communication between the Constrained UE (with MSGin5G Client) and the MSGin5G Relay UE which is an Unconstrained UE over the MSGin5G-6 interfaces, all the procedures listed in bullet a) are supported. The communication between MSGin5G Client of the Constrained UE and the MSGin5G Server re-uses the procedures listed in bullet a). The MSGin5G Relay UE relays the requests and responses as traffic between the MSGin5G Client of the Constrained UE and the MSGin5G Server.
For procedures used for bullet a) and bullet c), CoAP specified in IETF RFC 7252 [5] is used as the basic transport protocol. 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 MSGin5G Server is performed by verifying the UE service ID as specified in Annex Y of TS 33.501 [16].

* * * Next Change * * * *
[bookmark: _Toc86042566][bookmark: _Toc86043123][bookmark: _Toc97379633][bookmark: _Toc104710966][bookmark: _Toc114862815]6.2.2.2	Procedure at Constrained UEdevice with MSGin5G Client
In order to send an MSGin5G UE Configuration request, the Configuration management client function on the Constrained UEdevice with MSGin5G Client shall use the procedures specified in clause 6.2.1.2.
Upon receiving an CoAP 2.05 (Content), 4.03 (Forbidden) or 4.04 (Not found) 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), 4.03 (Forbidden) or 4.04 (Not found) response as specified in clause 6.2.1.2.

* * * Next Change * * * *
[bookmark: _Toc86042575][bookmark: _Toc86043132][bookmark: _Toc97379642][bookmark: _Toc104710975][bookmark: _Toc114862824]6.3.2	Constrained UEdevice registration to use MSGin5G Gateway UE
[bookmark: _Toc86042576][bookmark: _Toc86043133][bookmark: _Toc97379643][bookmark: _Toc104710976][bookmark: _Toc114862825]6.3.2.1	Procedure at Gateway MSGin5G UE
[bookmark: _Toc86042577][bookmark: _Toc86043134][bookmark: _Toc97379644][bookmark: _Toc104710977][bookmark: _Toc114862826][bookmark: _Toc66460301]6.3.2.1.1	Constrained UEdevice registration to use MSGin5G Gateway UE
Upon reception of registration request from the application client on the Constrained UE, the MSGin5G Gateway UE decides whether to accept the registration request based on local condition.
If the registration is accepted by the MSGin5G Gateway UE, the MSGin5G Client on the MSGin5G Gateway UE:
a)	stores Application ID included in the registration request from the Constrained 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 Gateway UE can allocate a specified MAC address or UDP port for exchanging information between the MSGin5G Gateway UE and the Constrained UE. The transport mechanism is based on the legacy transport protocol.
NOTE 2:	The MSGin5G Gateway UE retrieves the transport identifier from the transport layer. The transport identifier can be a Layer-2 ID, e.g. a MAC address, or a Layer-3 ID, e.g. an IP address with a specific UDP port.
b)	allocates a Registration ID for the Constrained UE; and
c)	constructs the registration response and sends it to the application client on the Constrained UE. The registration response shall include:
1)	the Registration Result indicates the registration is accepted by the MSGin5G Gateway UE; and
2)	the Registration ID allocated by the MSGin5G Gateway UE.
If the registration is not accepted by the MSGin5G Gateway UE, the MSGin5G Client on the MSGin5G Gateway 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 Gateway UE; and
b)	the Failure Reason indicating an appropriate reason why the registration request is rejected by the MSGin5G Gateway UE.
[bookmark: _Toc86042578][bookmark: _Toc86043135][bookmark: _Toc97379645][bookmark: _Toc104710978][bookmark: _Toc114862827]6.3.2.1.2	Constrained UEdevice de-registration to use MSGin5G Gateway UE
Upon reception of de-registration request from the application client on the Constrained UE, the MSGin5G Gateway UE:
a)	removes the mapping between Application ID and transport identifier of the UE-2 based on the Registration ID 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 Gateway UE; and
3)	the Failure Reason indicating an appropriate cause indicating why the de-registration request is rejected by the MSGin5G Gateway UE, if the de-registration is not accepted by the MSGin5G Gateway UE.
NOTE:	Based on the connection mode, e.g. L2 connection or L3 connection, the MSGin5G Gateway UE may allocate a specified MAC address or UDP port for exchanging information between the MSGin5G Gateway UE and the Constrained UE. The transport mechanism is based on the legacy transport protocol.
[bookmark: _Toc86042579][bookmark: _Toc86043136][bookmark: _Toc97379646][bookmark: _Toc104710979][bookmark: _Toc114862828]6.3.2.2	Procedure at Constrained UEdevice
[bookmark: _Toc86042580][bookmark: _Toc86043137][bookmark: _Toc97379647][bookmark: _Toc104710980][bookmark: _Toc114862829]6.3.2.2.1	Constrained UEdevice registration to use MSGin5G Gateway UE
In order to register Constrained UE to the MSGin5G Gateway UE, the Application Client on the Constrained UE sends a registration request to the MSGin5G Client on the MSGin5G Gateway UE. The registration request shall include the "Application ID" to indicate the Application Client on the Constrained UE initiating registration.
NOTE:	If a specified MAC address or UDP port is configured for exchanging information between the MSGin5G Gateway UE and the Constrained UE, the Constrained UE shall send the registration request to the specified MAC address or UDP port.
[bookmark: _Toc86042581][bookmark: _Toc86043138][bookmark: _Toc97379648][bookmark: _Toc104710981][bookmark: _Toc114862830]6.3.2.2.2	Constrained UEdevice de-registration to use MSGin5G Gateway UE
In order to de-register Constrained UE to the MSGin5G Gateway UE, the Application Client on the Constrained UE sends a de-registration request to the MSGin5G Client on the MSGin5 Gateway UE. The de-registration request shall include the "Registration ID" which has been allocated by the MSGin5G Gateway UE during the registration procedure.
NOTE:	If a specified MAC address or UDP port is configured for exchanging information between the MSGin5G Gateway UE and the Constrained UE, the Constrained UE shall send the de-registration request to the specified MAC address or UDP port.
[bookmark: _Toc97379649][bookmark: _Toc104710982][bookmark: _Toc114862831]* * * Next Change * * * *
6.3.3	Constrained UEdevice registration to use MSGin5G Relay UE
[bookmark: _Toc97379650][bookmark: _Toc104710983][bookmark: _Toc114862832]6.3.3.1	General
The MSGin5G 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.
[bookmark: _Toc97379651][bookmark: _Toc104710984][bookmark: _Toc114862833]6.3.3.2	Procedure at MSGin5G Relay UE
[bookmark: _Toc97379652][bookmark: _Toc104710985][bookmark: _Toc114862834]6.3.3.2.1	Constrained UEdevice with MSGin5G Client registration via MSGin5G Relay UE
When a CoAP POST request for registration from the MSGin5G Client of the Constrained UE, the MSGin5G Relay UE relays the CoAP POST request as an uplink traffic to the MSGin5G Server.
When the CoAP 2.01 (Created) response or CoAP 2.04 (Change) response returned from the MSGin5G Server, the MSGin5G Relay UE relays the CoAP 2.01 (Created) response or CoAP 2.04 (Change) response as a downlink traffic to Constrained UE.
[bookmark: _Toc97379653][bookmark: _Toc104710986][bookmark: _Toc114862835]6.3.3.2.2	Constrained UEdevice with MSGin5G Client de-registration via MSGin5G Relay UE
When a CoAP POST request for de-registration from the MSGin5G Client of the Constrained UE, the MSGin5G Relay UE relays the CoAP POST request as an uplink traffic to the MSGin5G Server.
When a CoAP 2.04 (Change) response returned from the MSGin5G Server, the MSGin5G Relay UE relays the CoAP 2.04 (Change) response as a downlink traffic to Constrained UE.
[bookmark: _Toc97379654][bookmark: _Toc104710987][bookmark: _Toc114862836]6.3.3.3	Procedure at Constrained UEdevice
[bookmark: _Toc97379655][bookmark: _Toc104710988][bookmark: _Toc114862837]6.3.3.3.1	Constrained UEdevice with MSGin5G Client registration via MSGin5G Relay UE
In order to register Constrained UE to the MSGin5G Server, the MSGin5G Client of Constrained UE sends a CoAP POST request to the MSGin5G Server via the MSGin5G Relay UE. The CoAP POST request is constructed as specified in clause 6.3.1.1.1.
[bookmark: _Toc97379656][bookmark: _Toc104710989][bookmark: _Toc114862838]6.3.3.3.2	Constrained UEdevice with MSGin5G Client de-registration via MSGin5G Relay UE
In order to de-register Constrained UE to the MSGin5G Server, the MSGin5G Client of Constrained UE sends a CoAP POST request to the MSGin5G Server via the MSGin5G Relay UE. The CoAP POST request is constructed as specified in clause 6.3.1.1.2.

* * * Next Change * * * *
[bookmark: _Toc86042608][bookmark: _Toc86043165][bookmark: _Toc97379683][bookmark: _Toc104711020][bookmark: _Toc114862869]6.4.2.3	Procedure at Constrained UEdevice
[bookmark: _Toc86042609][bookmark: _Toc86043166][bookmark: _Toc97379684][bookmark: _Toc104711021][bookmark: _Toc114862870]6.4.2.3.1	Sending of an message via MSGin5G Gateway UE
In order to initiate an MSGin5G message by using the MSGin5G Client in MSGin5G Gateway UE, the Application Client in Constrained UE shall send a request/message to the MSGin5G Client including the following information elements:
[bookmark: _Hlk98163744]a)	the Message Type IE with the value "MESSAGE SENDING REQUEST" indicating the request/message is for initiating a MSGin5G message;
b)	the Message ID IE with the unique identity of this message;
c)	the Target Address IE with the information for MSGin5G Client to generate the Recipient UE/AS/Group Service ID in the MSGin5G message request;
d)	optionally, the Target Type IE indicating the type of the message recipient, with "UE" if the message is sent to a UE, with "AS" if the message is sent to an Application Server, or with "GROUP" if message is sent to a MSGin5G Group;
e)	optionally, the Application ID IE indicating the application(s) for which the payload is intended;
f)	the Payload IE including the application content of the message to send to the recipient; and
g)	optionally, the Delivery Status Required IE with the value "true" if delivery status report is required.
[bookmark: _Toc86042610][bookmark: _Toc86043167][bookmark: _Toc97379685][bookmark: _Toc104711022][bookmark: _Toc114862871]6.4.2.3.2	Sending of an MSGin5G message delivery status report via MSGin5G Gateway UE
In order to sending an message delivery report by using the MSGin5G Client in MSGin5G Gateway UE, the Application Client in Constrained UE shall send a request/response to the MSGin5G Client including the following information elements:
a)	the Message Type IE with the value "DELIVERY REPORT SENDING REQUEST" indicating the request/response is for sending a delivery status report;
b)	the Message ID IE with the unique identity of this message delivery report;
c)	the Reply-to Message ID IE copied from the received message, to indicate the delivery status is for which message; and
d)	the Delivery Status IE with delivery status.
[bookmark: _Toc104711023][bookmark: _Toc114862872]6.4.2.3.3	Sending of a message received response to MSGin5G Gateway UE
Upon received the message request from MSGin5G Client in MSGin5G Gateway UE, the Application Client in the Constrained UE sends a response to the MSGin5G Client, including the following information elements:
a)	the Message Type IE with the value "MESSAGE RECEIVED RESPONSE" indicating the request/message is for initiating a MSGin5G message.
b)	the Result IE indicating success or failure of the message received request; and
c)	optionally, the Failure Reason IE indicating the reason of failure when the Result IE is set to failure.

* * * Next Change * * * *
[bookmark: _Toc97379686][bookmark: _Toc104711024][bookmark: _Toc114862873]6.4.2.4	Procedure at MSGin5G Relay UE
[bookmark: _Toc97379687][bookmark: _Toc104711025][bookmark: _Toc114862874]6.4.2.4.1	Sending of an MSGin5G message to Constrained UEdevice with MSGin5G Client
When the MSGin5G Client-1 on the MSGin5G Relay UE receives a CoAP POST request from UDP port XXX and the recipient's address included in the CoAP Option is set to another MSGin5G Client-2 which has established a connection for One-to-one ProSe Direct Communication with it as specified in 3GPP  TS 23.304[9], the MSGin5G 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 relays the CoAP POST request as a downlink traffic to the MSGin5G Client-2, Otherwise the MSGin5G Client-1 shall discard the CoAP POST request and may send a CoAP 4.04 (Not Found) response to the MSGin5G Server.
Editor's note: The exact UDP port number on which the message is sent, is FFS.
[bookmark: _Toc97379688][bookmark: _Toc104711026][bookmark: _Toc114862875]6.4.2.4.2	Reception of an MSGin5G message from Constrained UEdevice with MSGin5G Client
When the MSGin5G Client on the MSGin5G Relay UE receives a CoAP POST request from UDP port XXX and the recipient's address included in the CoAP Option is set to the MSGin5G Server, the MSGin5G 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 relays the CoAP POST request as a uplink traffic to the MSGin5G Server.
Editor's note: The exact UDP port number on which the message is sent, is FFS.

* * * Next Change * * * *
[bookmark: _Toc97379689][bookmark: _Toc104711027][bookmark: _Toc114862876]6.4.2.5	Procedure at MSGin5G Client in Constrained UEdevice
[bookmark: _Toc97379690][bookmark: _Toc104711028][bookmark: _Toc114862877]6.4.2.5.1	Sending of an MSGin5G message
In order to send an MSGin5G message or MSGin5G message delivery status report, the MSGin5G Client shall use the procedures specified in clause 6.4.1.1.2, 6.4.1.1.3, 6.4.1.1.4 and 6.4.1.1.5.
[bookmark: _Toc97379691][bookmark: _Toc104711029][bookmark: _Toc114862878]6.4.2.5.2	Reception of an MSGin5G message
Upon receiving an CoAP POST request and the recipient's address included in the CoAP Option is set to the MSGin5G Client itself, the MSGin5G Client shall handle the CoAP Post request as specified in clause 6.4.1.1.6, 6.4.1.1.7, 6.4.1.1.8 and 6.4.1.1.9.

* * * Next Change * * * *
[bookmark: _Toc20156398][bookmark: _Toc27501556][bookmark: _Toc36049682][bookmark: _Toc45210448][bookmark: _Toc51861275][bookmark: _Toc59212599][bookmark: _Toc92303499][bookmark: _Toc104711088][bookmark: _Toc114862937][bookmark: _Toc20156399][bookmark: _Toc27501557][bookmark: _Toc36049683][bookmark: _Toc45210449][bookmark: _Toc51861276][bookmark: _Toc59212600][bookmark: _Toc92303500]Annex A	(Informative):	Message formats/protocols used for Constrained UEdevice
[bookmark: _Toc104711089][bookmark: _Toc114862938]A.1	General
The following clauses provide guidance of message formats/protocols which may be used between the Application Client on the constrained UE and the MSGin5G Client on the MSGin5G Gateway UE. 

* * * Next Change * * * *
[bookmark: _Toc104711123][bookmark: _Toc114862972]A.3	Based on CoAP
The following clauses describe example of the MSGin5G Constrained UEdevice message format based on CoAP.
[bookmark: _Hlk100578493]NOTE:	Message format and protocol defined in this clause can be used if the communication between the Constrained UE and the MSGin5G GW UE is not based on PC5 / NR-PC5.
Editor's note:	How CoAP message is routed from constrained UEdevice to MSGin5G UE is FFS.

* * * End of Change * * * *


