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* * * First Change * * * *
[bookmark: _Toc154588392][bookmark: _Toc86042586][bookmark: _Toc97379661][bookmark: _Toc86043143][bookmark: _Toc104710994]6.4.1.1.2	Sending of an MSGin5G message
In order to send an MSGin5G message, the MSGin5G Client shall compare the size of the received message from the Application Client to the maximum allowed MSGin5G message segmentation size. If the size exceeds, the MSGin5G Client shall segment the MSGin5G message into a set of segmented MSGin5G messages such that each segmented MSGin5G message can fit within the maximum allowed MSGin5G message segmentation size. For each segmented MSGin5G message, the steps listed below shall be processed individually.
The MSGin5G Client shall send the MSGin5G message in a CoAP POST request message according to procedures specified in IETF RFC 7252 [5]. In the CoAP POST request message, The MSGin5G Client:
a)	shall set the "T" field in the CoAP header to 0 if delivery status report from the recipient is requested, i.e. indicates that this message is the type of Confirmable, to ensure the application layer delivery status report;
b)	shall include the MSGin5G Server address in a CoAP Option, e.g. if the MSGin5G Server address is a URI, includes a Uri-Path Option with the value of the URI;
c)	shall set the CoAP Content-Format to "50", i.e. application/json;
d)	shall include the information elements specified in 3GPP TS 23.554 [2] in the CoAP payload encoded in JSON format as specified in clause 7.3.4:
1)	shall include an "MSGin5G service identifier" element to indicate that this CoAP POST request message is used for MSGin5G service;
2)	shall include a "Message Type" element and set it to "MSG" to indicate that this CoAP POST request message is used for MSGin5G message;
3)	shall include an "Originating UE Service ID" element set to the UE which requests the sending of the MSGin5G message;
4)	shall include a "Recipient UE Service ID/AS Service ID" element if the recipient is an MSGin5G UE/Non-MSGin5G UE or Application Server;
5)	shall include a "Group Service ID" element if the recipient is an MSGin5G Group;
6)	shall include a "Broadcast Area ID" element if the message needs to be broadcast;
7)	shall include a "Messaging Topic" element if this message will be distributed based on message topicMessaging Topic. This element shall not present in other message scenarios;
NOTE:	In an MSGin5G Message request, only one of these IEs listed from step 4) to step 6) shall be included.
8)	may include one or more "Application ID" elements to indicate the application(s) for which the payload is(are) intended;
9)	shall include a "Message ID" which is globally unique within the MSGin5G service to identify this specific MSGin5G message;
10)	may include a "Delivery status required" element if delivery acknowledgement from the recipient is requested;
11)	may include a "Priority type" element to indicate the application priority level requested for this message;
12)	may include a "Message is segmented" element with a "true" value to indicate that this message is part of a segmented message;
13)if "Message is segmented" element with a "true" value is included, shall include a "Segmentation set identifier" element to indicate that this segmented message is associated within a set of segmented messages. All segmented messages associated with the same MSGin5G message shall be assigned the same unique identifier;
14)	if "Message is segmented" element with a "true" value is included and this message is the first segment of the set of segmented messages, shall include a "Total number of message segments" element to indicate the total number of segments for the MSGin5G message;
15)	if "Message is segmented" element with a "true" value is included, shall include a "Message segment number" element to indicate the number of each segmented message within a set of segmented messages;
16)	if "Message is segmented" element with a "true" value is included and this message is the last segment of the set of segmented messages, shall include a "Last segment flag" element to indicate that this segmented message is the last segment in the set of segmented messages;
17)shall include a "Store and forward flag" element to indicate whether store and forward services are requested for this message;
18)	if store and forward services are requested, may include a "Store and forward parameters" element to carry the parameters used by MSGin5G Server for providing store and forward services. The "Store and forward parameters":
i)	may include a "Message expiration time" element to indicate the message expiration time used for providing store and forward services if the destination is not available for communications; and
ii)	may include an "Application specific store and forward information" element to carry the information used by MSGin5G Server for handling store and forward, e.g. a delivery time/date; and
19)	may include a "Payload" element which carries the application payload that is transferred by the MSGin5G Service in the CoAP payload and located it after the elements listed from step 1) to 19); The content of "Payload" element is transparent to the MSGin5G Service; and
e)	if needed, i.e. a message segment recovery request is received, acts as Message Sender to perform the procedures in clause 6.5.1.1.
* * * Next Change * * * *
[bookmark: _Toc97379670][bookmark: _Toc86043152][bookmark: _Toc154588401][bookmark: _Toc86042595][bookmark: _Toc104711003]6.4.1.2.1	General
An MSGin5G Server provides server-side functionality of messages delivery among MSGin5G UE, Application Server and Message Gateway. A messages delivery procedure in the MSGin5G Server can be divided to origination and termination procedures.
The origination procedure may consist:
a)	the reception of messages at the MSGin5G Server;
b)	the related authentication and authorization of the message on the MSGin5G Server; and
c)	the possible message response to the sender.
NOTE:	If the message is received from the other MSGin5G Server in the same service domain, the step b) above may be skipped.
When the MSGin5G Server receives message from MSGin5G UE, the reception procedures is specified in clause 6.4.1.2.2, 6.4.1.2.3, 6.4.1.2.4 and 6.4.1.2.5. When the MSGin5G Server receives message from Application Server, Message Gateway or another MSGin5G Server, the reception procedure is specified in 3GPP TS 29.538 [7].
The termination procedure consists the MSGin5G Server delivery of a message.
Before the MSGin5G Server delivers a message, the MSGin5G Server shall analysis the communication model of the message by analysis the Service ID of the recipient in the message, then generates a new message based on the received message and send it to the recipient:
a)	if a "Recipient UE Service ID" element is included, this message is a Point-to-Point message or an Application-to-Point message. The MSGin5G Server analyzes the URI:
1)	if the URI points to an MSGin5G Client served by this MSGin5G Server, the MSGin5G Server send the MSGin5G message to the MSGin5G Client via MSGin5G-1 reference point as specified in clause 6.4.1.2.6, 6.4.1.2.7, 6.4.1.2.8 or 6.4.1.2.9; or
2)	if the URI points to a Message Gateway served by this MSGin5G Server, the MSGin5G Server sends the message to the Message Gateway via MSGin5G-2 or MSGin5G-4 reference point as specified in 3GPP TS 29.538 [7];
3)	if the URI points to a MSGin5G Client or Message Gateway served by another MSGin5G Server, the MSGin5G Server sends the message to the other MSGin5G Server which serves the MSGin5G Client or Message Gateway via MSGin5G-8 reference point as specified in 3GPP TS 29.538 [7];
NOTE:	The analysis procedure is implementation specific, e.g. by querying the DNS or local database, and is out of scope of the present document.
b)	if a "Recipient AS Service ID" element is included, this message is a Point-to-Application message. The MSGin5G Server analysis the URI:
1)	 if the URI points to an Application Server served by this MSGin5G Server, the MSGin5G Server sends the message to the Application Server via MSGin5G-3 reference point as specified in 3GPP TS 29.538 [7];
2)	 if the URI points to an Application Server served by another MSGin5G Server, the MSGin5G Server sends the message to the MSGin5G Server which serves the Application Server via MSGin5G-8 reference point as specified in 3GPP TS 29.538 [7];
c)	if a "Group Service ID" element is included, this message is a Group message. The MSGin5G Server obtains the group members by checking the group profile with the "Group Service ID". For each group member, the MSGin5G Server analyzes its UE Service ID and sends the message to it as specified in step a);
d)	if a "Broadcast Area ID" element is included, this message is a Broadcast message. The MSGin5G Server forwards the Broadcast message request to the CBCF (as specified in 3GPP TS 23.041 [21]) via the Broadcast Message Gateway and MSGin5G-7 reference point based on the Broadcast Area ID as specified in 3GPP TS 29.538 [7]; and
e)	if a "Messaging Topic" element is included, this message is needed to be distributed based on message topicMessaging Topic. The MSGin5G Server obtains the subscribers of the Messaging Topic by checking the related subscription. The subscriber of the Messaging Topic can be MSGin5G UE, Application Server or Message Gateway (on behalf of non-MSGin5G UE). For each subscriber, the MSGin5G Server analyzes its Service ID and sends the message to it as specified in step a) or b).
* * * Next Change * * * *
[bookmark: _Toc154588406][bookmark: _Toc86043157][bookmark: _Toc86042600][bookmark: _Toc97379675][bookmark: _Toc104711008]6.4.1.2.6	Sending of an MSGin5G message
In order to deliver the MSGin5G message, the MSGin5G Server executes the messages termination procedure. The MSGin5G Server shall determine the communication model of the message as specified in clause 6.4.1.2.1. 
If the MSGin5G Server determines to deliver the MSGin5G message to an MSGin5G UE served by itself as specified in clause 6.4.1.2.1, the MSGin5G Server shall check the registration information of the recipient MSGin5G Client in MSGin5G UE, if the MSGin5G UE state is "registered" for the MSGin5G service the MSGin5G Server will start the delivery procedure. 
If the MSGin5G UE provides the "communication availability" information during the registration, the MSGin5G Server will schedule the message delivery based on this information, e.g. delivers the MSGin5G message in the delivery window based on the specific application-level schedule/periodicity. The MSGin5G Server can also use UE reachability status monitoring specified in 3GPP TS 29.538 [7] to determine whether the recipient is available. If the recipient is available, the MSGin5G Server tries to deliver the MSGin5G message to the MSGin5G UE.
In order to deliver the MSGin5G message, the MSGin5G Server shall send the MSGin5G message in an new CoAP message according to procedures specified in IETF RFC 7252 [5] via MSGin5G-1 reference point. The sending of the CoAP message shall follow the procedures below:
a)	the MSGin5G Server shall set the "T" field in the CoAP header to 0 if delivery status report from the recipient is requested, i.e. indicate that this message is the type of Confirmable, to ensure the application layer delivery status report;
b)	the MSGin5G Server shall set the CoAP Content-Format to "50", i.e. application/json;
c)	the MSGin5G Server shall remove any "Priority type" element, "Store and forward flag" and related "Store and forward parameters" elements from the CoAP payload of the received message. If "Message is segmented" and related elements is included in the received message, the MSGin5G Server shall handle the message as specified in clause 6.5.3;
d)	based on the communication model, the MSGin5G Server shall generate the new CoAP message as specified below:
1)	if the Service ID of the recipient points to an MSGin5G Client, the MSGin5G Server:
i)	shall include the recipient MSGin5G Client address in an CoAP Option, e.g. if the MSGin5G Client address is a URI, include a Uri-Path Option with the value of the URI; and
ii)	shall copy other elements in the CoAP payload of the received message to the new CoAP POST request;
2)	if the Service ID of the recipient points to an Application Server or a Message Gateway, the MSGin5G Server shall follow the procedure specified in 3GPP TS 29.538 [7];
3)	if the MSGin5G message is a Group message, the MSGin5G Server:
i)	shall obtain the group members by checking the group profile with the "Group Service ID" element included in the received MSGin5G message; and
ii)	for each group member which is an MSGin5G UE, include its CoAP address got from the recipient MSGin5G UE registration specified in clause 6.3.1.2 in an CoAP Option, e.g. if the recipient client's address is a URI, includes a Uri-Path Option with the value of the URI. The MSGin5G Server shall add the "Recipient UE Service ID" element and set the value of it to the UE Service ID. The MSGin5G Server shall also copy other elements in the CoAP payload of the received message to the new CoAP POST request;
4)	if the MSGin5G message is needed to be distributed based on message topicMessaging Topic, the MSGin5G Server:
i)	shall obtain the UE Service ID/AS Service ID of the subscribers by checking the subscription with this Messaging Topic; and
ii)	for each subscriber which is an MSGin5G UE, include its CoAP address got from the recipient MSGin5G UE registration specified in clause 6.3.1.2 in an CoAP Option, e.g. if the recipient client's address is a URI, includes a Uri-Path Option with the value of the URI. The MSGin5G Server shall add the "Recipient UE Service ID" element and set the value of it to the UE Service ID. The MSGin5G Server shall also copy other elements in the payload of the received message to the new CoAP 2.05 response; and
5)	if the MSGin5G message is a broadcast message, the MSGin5G Server shall forward the Broadcast message request to the CBCF (as specified in 3GPP TS 23.041 [21]) via the Broadcast Message Gateway as specified in 3GPP TS 29.538 [7]; and
e)	before sending the new CoAP message generated in step d), the MSGin5G Server shall compare the size of the new CoAP message to the maximum allowed MSGin5G message segmentation size. If the size exceeds, the MSGin5G Server shall segment the MSGin5G message into a set of segmented MSGin5G messages such that each segmented MSGin5G message can fit within the maximum allowed MSGin5G message segmentation size. For each segmented MSGin5G message, the MSGin5G Server:
1)	shall include a "Message is segmented" element with a "true" value to indicate that this message is part of a segmented message;
2)	shall include a "Segmentation set identifier" element to indicate that this segmented message is associated within a set of segmented messages. The same unique identifier is assigned to all segmented messages associated with the same MSGin5G message;
3)	shall include a "Total number of message segments" element in the first segment of the MSGin5G message to indicate the total number of segments for the MSGin5G message;
4) shall include a "Message segment number" element to indicate segmented message number of each segmented message within the set of segmented messages; and
5)	shall include a "Last segment flag" element in the last segment in the set of segmented messages;
If the MSGin5G UE state is "not registered", based on local implementation, the MSGin5G Server may try to inform the MSGin5G UE via the device triggering procedure as specified in 3GPP TS 29.538 [7] about an incoming message and the MSGin5G UE needs to register and receive the message.
The MSGin5G Server checks the availability of recipient by checking the UE registration status. The MSGin5G Server may also use UE reachability status monitoring specified in 3GPP TS 29.538 [7] to determine whether the recipient is available. If the recipient is available, the MSGin5G Server send the new CoAP message generated as above to the recipient. If the recipient is unavailable, the MSGin5G Server checks whether a "Store and forward flag" element indicates that "Store and forward" service is requested for this MSGin5G message:
a1)	if the "Store and forward flag" element indicates that "Store and forward" service is not requested, the MSGin5G Server discards the message or local implementation may apply. The MSGin5G Server may send a message response as specified in clause 6.4.1.2.2 which includes delivery status information in the "Delivery Status" element, e.g., that the message was discarded; and
b1)	if the "Store and forward flag" element indicates that "Store and forward" service is requested, the MSGin5G Server stores the message temporarily and waits for the next delivery opportunity until the expiration time of this message which is included in the "Message expiration time" element in the "Store and forward parameters"  element passed. The delivery opportunity may be known by the MSGin5G Server by the registration of recipient MSGin5G Client or by obtaining the information from the "Store and forward parameters" element, e.g.from the "Application specific store and forward information" element. The MSGin5G Server may send a message response as specified in clause 6.4.1.2.2 which includes store and forward status information in the "Delivery Status" element, e.g., the delivery had been deferred; and
c1)	when the delivery opportunity comes, the MSGin5G Server attempts delivery of the new CoAP message to the recipient. If the UE delivery opportunity does not come until the expiration time of this message which is included in the "Message expiration time" element in the "Store and forward parameters" element passed, the MSGin5G Server attempts delivery of the new CoAP message at the message expiration time, e.g. try to inform the MSGin5G UE via the device triggering procedure as specified in 3GPP TS 29.538 [7], and if the delivery is still failed, the stored message is discarded. The MSGin5G Server may send a message response as specified in clause 6.4.1.2.2 which includes store and forward status information the "Delivery Status" element, e.g., that the message was discarded.
* * * Next Change * * * *
[bookmark: _Toc154588444][bookmark: _Toc97379708][bookmark: _Toc104711046]6.6.1	General
As specified in 3GPP TS 23.554 [2], an MSGin5G Client may subscribe one or more Messaging Topics on the MSGin5G Server.
The message topicMessaging Topic subscription and unsubscription are based on the CoAP Observe method as specified in IETF RFC 7641 [4], the MSGin5G Client acts as an observer, the MSGin5G Server acts as a CoAP Server, the message topicMessaging Topic is a resource to observe.
* * * Next Change * * * *
[bookmark: _Toc104711048][bookmark: _Toc154588446][bookmark: _Toc97379710]6.6.2.1	Messaging Topic Subscription
Upon receiving a request to subscribe a message topicMessaging Topic from an Application Client, MSGin5G Client shall send a CoAP GET request, as specified in IETF RFC 7641 [4], to the MSGin5G Server. In the CoAP GET request, the MSGin5G Client:
a)	shall set the "T" field in the CoAP header to the value "0" to indicate this request is the type of Confirmable;
b)	shall include the MSGin5G Server address in the Option header and set the Option header to a corresponding value, e.g. if the MSGin5G Server address is a URI, the Uri-Path Option is set to the value of such URI;
c)	shall include the message topicMessaging topic name in the Uri-Path Option (e.g. "\top");
d)	shall include the Observe Option with the value "0" which indicates the request is for observing a resource, i.e. for subscribing a message topicMessaging Topic;
e)	shall include the Content-Format Option with the value "50" which indicate the format of the CoAP payload is "application/json" as specified in RFC 7252 [5]; and
f)	shall include the CoAP Payload in JSON format, including the following information elements as specified in clause 8.8.1 of 3GPP TS 23.554 [2]:
1)	an "Originating UE Service ID" element set to the MSGin5G UE which requests the message topicMessaging Topic subscription; and
2)	optionally, an "Expiration time" element which indicates the expiration time of the message topicMessaging Topic subscription.
The corresponding JSON Schema used in step g) is defined in clause 7.3.5.1.
* * * Next Change * * * *
[bookmark: _Toc154588447][bookmark: _Toc97379711][bookmark: _Toc104711049]6.6.2.2	Messaging Topic Unsubscription
If the MSGin5G Client needs to unsubscribe a message topicMessaging Topic, as specified in RFC 7641 [4], the MSGin5G Client shall send a CoAP GET request to MSGin5G Server. In the request, the MSGin5G Client:
a)	shall set the "T" field in the CoAP header to the value "0" to indicate this request is the type of Confirmable;
b)	shall include the MSGin5G Server address in the Option header and set the Option header to a corresponding value, e.g. if the MSGin5G Server address is a URI, the Uri-Path Option is set to the value of such URI;
c)	shall include the message topicMessaging Topic name in the Uri-Path Option (e.g. "\top");
d)	shall include the Observe Option with the value "1" which indicates the observer request to cancel the previous resource observation, i.e. the MSGin5G Client requests to unsubscribe the message topicMessaging Topic;
e)	shall include the Content-Format Option with the value "50" which indicate the format of the CoAP payload is "application/json" as specified in RFC 7252 [5]; and
e)	shall include the CoAP Payload in JSON format and an "Originating UE Service ID" element indicating the MSGin5G UE which requests the message topicMessaging Topic unsubscription shall be included in the CoAP Payload.
The corresponding JSON Schema used in step g) is defined in 7.3.5.2.
* * * Next Change * * * *
[bookmark: _Toc86042616][bookmark: _Toc97379712][bookmark: _Toc154588448][bookmark: _Toc86043173][bookmark: _Toc104711050]6.6.3	Procedures at MSGin5G Server
The MSGin5G Server should support parsing CoAP request as specified in RFC 7252 [5] and RFC 7641 [4].
Upon receiving a CoAP GET request from MSGin5G Client, the MSGin5G Server shall parse the CoAP headers, Options and Payload in the request to get:
a)	the value of Observe Option;
b)	the message topicMessaging Topic from the Uri-Path Option;
c)	the Originating UE Service ID from the Payload; and
d)	the Expiration time from the Payload if exists in the Payload.
[bookmark: _Toc97379713][bookmark: _Toc104711051][bookmark: _Toc154588449]6.6.3.1	Messaging Topic Subscription
If the Observe Option is included in the CoAP GET request with a value "0" as specified in RFC 7641 [4], the MSGin5G Server shall:
a)	if the message topicMessaging Topic does not exist, create the message topicMessaging Topic;
b)	if the Originating UE Service ID is not in the list of the subscribers of the message topicMessaging Topic, add the Originating UE Service ID to the list of the subscribers of the topic, and record its expiration time if exists;
c)	if an entry with a matching Originating UE Service ID is already present in the list of the subscribers of the message topicMessaging Topic, updates the expiration time of the subscription of this UE; and
d)	send a CoAP Notifications with a 2.05 (Content) response code to the MSGin5G Client and with CoAP Payload in JSON format, including the following information elements as specified in clause 8.8.1 of 3GPP TS 23.554 [2]:
1)	a "subscription status" element set to indicate whether the subscription was successfully added or deleted on the MSGin5G Server; and
2)	optionally, an "Expiration time" element set to indicate the expiration time of the message topicMessaging Topic subscription.
The MSGin5G Server shall remove the Originating UE Service ID from list of the subscribers of the message topicMessaging Topic when the expiration time reached.
[bookmark: _Toc97379714][bookmark: _Toc104711052][bookmark: _Toc154588450]6.6.3.2	Messaging Topic Unsubscription
If the Observe Option is included in the received CoAP GET request with a value "1" as specified in RFC 7461 [4], the MSGin5G Server shall handle the CoAP GET request according to procedures specified in IETF RFC 7252 [5] with the clarifications listed below:
a)	if the message topicMessaging Topic exists, the MSGin5G Server shall remove the Originating UE Service ID from list of the subscribers of the message topicMessaging Topic; and
b)	the MSGin5G Server sends a CoAP Notifications with a 2.05 (Content) response code to the MSGin5G Client, and with CoAP Payload in JSON format. A "subscription status" element set to indicate whether the subscription was successfully added or deleted on the MSGin5G Server shall be included in this CoAP Payload as specified in clause 8.8.3 of 3GPP TS 23.554 [2].

* * * Next Change * * * *
[bookmark: _Toc154588484][bookmark: _Toc97379745][bookmark: _Toc104711083]7.3.5.1	Message topicMessaging Topic subscription structure
The schema is based on JSON Schema Draft-07 [8]. For reducing the overhead of the message used in MSGin5G service, the properties are defined as shorten form and the relationship between the properties and IEs used in clause 6.6 are described in the description of the properties, The JSON schema is defined below:

{
  "$schema": "http://json-schema.org/draft-07/schema#",
  "$id": "http://www.3gpp.org/MSGin5G/Message_Topic_Subscription_schema",
  "title": "Message_Topic_Subscription",
  "type":"object",
  "properties": {
    "oriAddr": {
      "type": "object",
      "properties": {
        "oriAddrType": {
          "enum": [
            "UE"
          ]
        },
        "addr": {
          "type": "string"
        }
      },
      "description": "Refer to Originating UE Service ID"
    },
    "expireTime": {
      "type": "string",
      "format": "date-time",
      "description": "Refer to message topicMessaging Topic subscripition expiration time"
    },
    "required": ["oriAddr"]
  }
}

[bookmark: _Toc104711084][bookmark: _Toc154588485][bookmark: _Toc94127906][bookmark: _Toc97379746]7.3.5.2	Message topicMessaging Topic unsubscription structure
The schema is based on JSON Schema Draft-07 [8]. For reducing the overhead of the message used in MSGin5G service, the properties are defined as shorten form and the relationship between the properties and IEs used in clause 6.6 are described in the description of the properties, The JSON schema is defined below:

{
  "$schema": "http://json-schema.org/draft-07/schema#",
  "$id": "http://www.3gpp.org/MSGin5G/Message_Topic_Unsubscription_schema",
  "title": "Message_Topic_Unsubscription",
  "type":"object",
  "properties": {
    "oriAddr": {
      "type": "object",
      "properties": {
        "oriAddrType": {
          "enum": [
            "UE"
          ]
        },
        "addr": {
          "type": "string"
        }
      },
      "description": "Refer to Originating UE Service ID"
    },
    "required": ["oriAddr"]
  }
}


