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1. Introduction

This document describes MMS Application Protocol Framework. As agreed in the last 3GPP T2 SWG3 MMS ad-hoc meeting, the framework is kept free from any underlying session or transport level protocol here in this document. The document proposes technical realisation of MMS service in the interface between MMS User Agent and MMS Relay. The description is in terms of flow of primitives, protocol operation, and features and information elements of primitives.

It is proposed that this document is accepted as a baseline towards the technical realisation of MMS service in 23.140.

2. Technical realisation of MMS SERVICE

2.1 Sending of Multimedia Message

This part of MMS service covers the sending of MM from the originating MMS User Agent to the corresponding MMS Relay and involving primitives are outlined in Table 1 from type, reference point and direction point of views.

Primitives
Type
Reference Point
Direction

MM_send.REQ
Request
MM1
MMS UA -> MMS Relay

MM_send.RES
Response
MM1
MMS Relay -> MMS UA

Table 1: Primitives for sending of MM in MMS

2.1.1 Successful Protocol operation

The originating MMS User Agent sends the MM to the MMS Relay using the MM_send.REQ primitive, which contains MM headers and the whole multimedia content. The MMS Relay responds with a MM_send.RES primitive, which indicates that the received MM is valid, and can be routed forward. The protocol operation is mandatory in the MMS Relay and optional in the MMS User Agent.

2.1.2  Unsuccessful Protocol Operation

In this case the MMS relay responds with a MM_send.RES indicating that the multimedia message was not valid. It has to be stated what the reason for the failure is, e.g. no subscription, corrupt message structure, service not available.

2.1.3 Abnormal Condition

In the case the MM_send.REQ is not followed by a MM_send.RES from the originating MMS User Agent point of view there should be a timeout mechanism in the User Agent to release terminal and network resources after an appropriate time.

2.1.4 Features

Addressing: The information element provides the recipient address as mandatory information element. The message may be addressed to multiple recipients in different network domains. The originator address is optional, since the MMS Relay cannot rely on the configurable address in the originating terminal. The MMS service does not require that the originating MS knows its address for multimedia messaging purposes. The originating MMS User Agent may request to hide its identity from the recipient. If the originator does not request this, the MMS Relay may insert the MSISDN or, if available, the email address associated with the MSISDN. However, it is up to the MMS service provider to decide whether the address is actually hidden or not. The originator address must be in a form that allows the recipient to reply to the message.

Time stamping: The originating MMS User Agent or the MMS Relay shall time stamp the message. The time zone of the time stamp is based on the location of the originator's MMS Relay or the originator itself. The MMS Relay may change the time stamp of the originating MMS User Agent. The protocols may allow carrying the time zone information to the recipient. The originating MMS User Agent need not be aware of current time and date.

Time constraints: The originating MMS User Agent may request a validity period or time of expiry for the message and the MMS Server must respect the constraint if requested. The originating User Agent may also request an earliest desired time of delivery but the MMS Relay and Server may ignore this if they do not provide such feature.

Qualification: The message may be qualified further by adding a message class, priority and subject to the MM. The message class is used to separate messages between personal communication and commercial or informational communication or automatically generated messages. The priority indicates the importance of the message. The subject may be provided as a title covering the whole message. The MMS Relay and Server may use the qualifiers, for instance, to provide an expedited message service or to reject advertisements (maybe not mandatory but a least recommended) The recipient MMS User Agent may ignore these qualifications. Additional qualifiers may be added at the cost of non-interoperable service. 
Reporting: The originating MMS User Agent may request a delivery report for the MM. If requested, the MMS Relay must send a delivery report when the MM has been delivered or delivery fails, unless the recipient has explicitly denied the delivery report. In addition, the originating MMS User Agent may request a read-reply report when the user has viewed the MM. This function is optional at the recipient terminal.

Identification: The MMS Relay shall always provide a message identification for a MM, which it has accepted for delivery. This ID is used to match the delivery report and other such tracing functions. The ID provided to the originator shall be unique only according to the needs of the MMS relay and the network infrastructure.

Content: The type of the multimedia content shall always be identified.

In addition to the features above, it may be necessary in some protocol environments to identify separately the send-reply transaction.

The MMS protocol shall provide unique means to identify the current version in the particular protocol environment to support backward compatibility. 
2.1.5 Information Elements

Information element
Presence
Description

Recipient address
Mandatory
The address of the recipient MMS User Agent. Multiple addresses are possible.

Content type
Mandatory
The content type of the multimedia content.

Sender address
Optional
The address of the originating MMS User Agent.

Message class
Optional
The class of the MM (e.g., personal, advertisement, information service)

Date and time
Optional
The time and date of the sending.

Validity period
Optional
The validity period or time of validity for the MM.

Delivery report
Optional
A request for delivery report.

Delivery time
Optional
An indication of the earliest desired time of delivery of the message to the recipient.

Prorate
Optional
The priority (importance) of the message.

Sender visibility
Optional
A request to show or hide the sender's identity when the message is delivered to the recipient.

Read reply
Optional
A request for read reply report.

Subject
Optional
The title of the whole multimedia message.

Table 2. Information elements in the MM_send.REQ primitive headers.

Information element
Presence
Description

Status
Mandatory
The status of the message delivery request.

Message ID
Optional
The message ID of the message given to accepted message.

Table 3. Information elements in the MM_send.RES primitive headers.

The order, possible values and encoding of the information elements will be dictated by the protocol environment.

2.2 Multimedia Message Notification

This part of MMS service covers the notification about MM from the recipient MMS Relay to the corresponding MMS User Agent and involving primitives are outlined in Table 4 from type, reference point and direction point of views.

Primtives
Type
Reference Point
Direction

MM_notification.REQ
Request
MM1
MMS UA -> MMS Relay

MM_notification.RES
Response
MM1
MMS Relay -> MMS UA

Table 4: Primitives for notificaiton of MM in MMS

2.2.1 Successful Protocol Operation

When the MMS Relay and Server have received a multimedia message to be delivered to the recipient MMS User Agent, the MMS Relay sends the MM_notification.REQ to the recipient. Upon receiving the MM_notification.REQ, the recipient User Agent may decide to:

1) Retrieve the MM immediately without user intervention. In this case, the recipient User Agent commences the retrieval protocol operation and subsequently sends the MM_notification.RES to the MMS relay to acknowledge the successful retrieval of the MM.

2) Request a deferred delivery of multimedia message by sending MM_notification.RES with appropriate request to the MMS Relay.

3) Immediately reject the MM by sending MM_notification.RES with appropriate request to the MMS Relay.

2.2.2 Unsuccessful Protocol Operation

The MM_notification.REQ message may indicate a multimedia message, which the recipient MMS User Agent cannot handle, for instance, due to size constraints. In these cases, the User Agent shall immediately reject the MM (case 3).

2.2.3 Abnormal Condition

The MMS protocol framework does not provide mechanisms to cover and handle the unsuccessful delivery of MM_notification.RES. The underlying protocols must provide reliable transport of MM_notification.RES message.

2.2.4 Features

Addressing: The originator address shall be provided to recipient MMS User Agent in the notification unless the originator has requested hiding of identity and the network supports the request and agrees to hide it. The originator address must be in a form that allows the recipient to reply to the message.

Time constraints: The recipient MMS User Agent shall be provided a time of expiry in the server to assist the User Agent to request for deferred delivery.

Qualification: From the message qualifications, the message class and approximate size of message shall be delivered to the recipient MMS User Agent in the notification. If the originating MMS User Agent already sends the message class value, the value shall be delivered. Otherwise, the MMS Relay shall add appropriate value. The MMS Relay shall calculate the message size.

Reporting: The recipient MMS User Agent may deny the requested delivery report. The MMS Relay shall not send the denied delivery report, except in case of expired message.

Content: The location of the content shall be unambiguously identified in the notification. The location shall be valid throughout the message expiry period.

Status: The recipient MMS User Agent shall indicate the status of the retrieval. This status shall indicate that the message has been retrieved successfully or alternative operation is needed, such as immediate reject.

In addition to the features above, it may be necessary in some protocol environments to identify separately the notification-reply transaction.

2.2.5 Information Elements

Information element
Presence
Description

Message class
Mandatory
The class of the MM (e.g., personal, advertisement, information service)

Message size
Mandatory
The approximate size of the MM

Time of expiry
Mandatory
The validity period or time of validity for the message.

Content location
Mandatory
A request for delivery report.

Subject
Optional
The title of the whole multimedia message.

Sender address
Optional
The address of the originating MMS User Agent.

Table 5. Information elements in the MM_notification.REQ primitive headers.

Information element
Presence
Description

Status
Mandatory
The status of the message retrieval

Report allowed
Optional
The acceptance or denial of delivery report

Table 6. Information elements in the MM_notification.RES primitive headers.

2.3 Retrieval of Multimedia Message

After the recipient MMS User Agent knows from MM_notification.REQ that a multimedia message is waiting to be retrieved by the User Agent, it can either retrieve the message immediately (case 1) or retrieve it later on (case 2). The User Agent can reject the retrieval of the message as well (case 3). The immediate retrieval (case 1) of the multimedia message shall be mandatory feature of the User Agent and the MMS relay / server. The deferred delivery (case 2) and reject (case 3) shall be optional features of the User Agent but mandatory for the MMS relay / server. Case 1 and 2 are similar in terms of all primitives, features and information elements. Both the cases are described in this section, while case 3 is covered in section 2.2. 
In case of deferred delivery, the MMS server shall retain the message until it expires or until the recipient MS acknowledges the multimedia message with MM_acknowledgement.REQ primitive, whichever occurs first.

This part of MMS service covers the retrieval of MM from MMS Relay to the recipient MMS User Agent and involving primitives are outlined in Table 7 from type, reference point and direction point of views.

Primitives
Type
Reference Point
Direction

MM_pull.REQ
Request
MM1
MMS UA -> MMS Relay

MM_pull.RES
Response
MM1
MMS Relay -> MMS UA

MM_acknowledgemet.REQ
Response
MM1
MMS UA -> MMS Relay

Table 7: Primitives for retrieval of MM in MMS

2.3.1 Successful Protocol Operation

The recipient MMS User Agent issues MM_pull.REQ primitive to the corresponding MMS relay to initiate the retrieval process. The MMS relay responds with MM_pull.RES primitive, which contains MM headers and the whole multimedia content. After receiving the MM_pull.RES, the recipient User Agent will send either MM_notification.RES (immediate retrieval) or MM_acknowledgement.REQ (deferred retrieval) to the MMS Relay.

2.3.2 Unsuccessful Protocol Operation

If the MMS relay can not process the MM_pull.REQ, for example due to invalid content location or expiration of the message, the relay will immediately reject the primitive. The reason of rejection may be indicated in response primitive depending on the requirement of protocol used.

2.3.3 Abnormal Protocol Operation

In case a MM_pull.RES does not follow the MM_pull.REQ from the recipient MMS User Agent point of view, there should be a timeout mechanism in the User Agent to release terminal and network resources after an appropriate time. In case of immediate retrieval, if MM_notification.RES does not follow the MM_pull.RES, the MMS Server stores the MM till MM_notification.RES is received or time is expired. In case of deferred delivery, the server waits till the MM_acknowledgement.REQ is received or time is expired before deleting the MM.

2.3.4 Features

Content location: The location of the content, to be retrieved, shall be unambiguously identified in the MM_pull.REQ. The location shall be valid throughout the message expiry period or till the successful retrieval of the content.

Addressing: The originator address shall be provided to recipient MMS User Agent in the MM_pull.RES unless the originator has requested hiding of identity and the network supports the request and agrees to hide it. The originator address must be in a form that allows the recipient to reply to the message. One or several address(es) of the recipient MMS User Agent(s) should be provided to recipient MMS User Agent in the MM_pull.RES primitive. Inclusion of recipient address(es) is according to the decision of service provider.   

Time stamping: The MM_pull.RES shall carry the time and date of sending the MM.

Qualifications: Information about class, priority and subject of the MM shall be included in the MM_pull.RES, if they are present in the corresponding MM_send.REQ primitive. These qualifications of MM are described in the section defining Sending of MMs.

Reporting: The originator of MM may be acknowledged about MM with two different reports – delivery report and read-report. If the originator requests to have a read-reply report, the MMS Relay shall mention it in MM_pull.RES. If the originator requests to have a delivery report, the Relay may mention it in MM_pull.RES. The recipient MMS User agent assumes no as default intention, if information about corresponding report is not available in the primitive. The recipient MMS User Agent shall accept or deny the delivery of delivery report to the originator in MM_acknowledgement.REQ, if request for a delivery report is included in MM_pull.RES. If not requested, it is upto the recipient MMS User Agent if to include it in MM_acknowledgement.REQ or not.

Identification: The MMS relay shall provide a message identification for a message, which it has accepted for delivery. This ID is used to match the delivery report, read-report and other such tracing functions. The ID provided to the recipient MMS User Agent shall be unique only according to the needs of the MMS relay and the network infrastructure.

Content: The type of the content of MM shall be included in the MM_pull.RES.

In addition to the features above, it may be necessary in some protocol environments to identify separately the retrieval-reply transaction.

The MMS protocol shall provide unique means to identify the current version in the particular protocol environment to support backward compatibility.

2.3.5 Information Elements

Information element
Presence
Description

Content Location
Mandatory
Location of the content of the MM to be retrieved.

Table 8. Information elements in the MM_pull.REQ primitive headers.

Information element
Presence
Description

Message Identifier
Optional
End-to-end identifier of the MM

Sender address
Optional
The address of the originator of MM.

Content type
Mandatory
The content type of the multimedia content.

Recipient address
Optional
The address of the recipient MMS User Agent. Multiple addresses are possible.

Message class
Optional
The class of the message (e.g., personal, advertisement, information service)

Date and time
Mandatory
The  time and date of the sending of the MM

Delivery report
Optional
A request for delivery report.

Priority
Optional
The priority (importance) of the message.

Read reply
Optional
A request for read reply report.

Subject
Optional
The title of the whole multimedia message.

Table 9. Information elements in the MM_pull.RES primitive headers.

Information element
Presence
Description

Report allowed
Optional
Acceptance or denial of delivery report to the originator MMS User Agent

Table 10. Information elements in the MM_acknowledgement.REQ primitive headers.

2.4 Delivery Report

This part of MMS service covers the sending of delivery report from MMS Relay to the originator MMS User Agent and involving primitive is outlined in Table 11 from type, reference point and direction point of views.

Primtives
Type
Reference Point
Direction

MM_report.IND
Indication
MM1
MMS Relay -> MMS UA

Table 11: Primitives for sending delivery report in MMS

2.4.1 Successful Protocol Operation

The originating MMS User Agent may request a delivery report, which indicates either successful or unsuccessful delivery of multimedia message to the recipient. If requested, MMS relay shall create the MM_report.IND primitive and send it to the originating User Agent. The support for delivery report is optional in the MMS User Agent.

The originating User Agent may match the delivery report to the sent message by retaining the message ID of the sent message and comparing it to the received delivery report. In case of multiple recipients, it is necessary to retain the recipient addresses as well.

2.4.2  Unsuccessful Protocol Operation

None.

2.4.3 Abnormal Condition

The MMS protocol framework does not provide mechanisms to cover and handle the unsuccessful delivery of MM_report.IND. The underlying protocols must provide reliable transport of MM_report.RES message.

2.4.4 Features

Addressing: The MM_report.IND shall contain address of the recipient MMS User Agent. 

Time stamping: The MM_report.IND shall carry the time and date of handling the MM depending on the status of retrieval of the MM. If the MM was retrieved, the feature shall indicate date and time of retrieving the MM. If the MM was not retrieved – rejected or expired, the feature shall indicate date and time of rejection and expiration of the MM respectively.

Status: The MM_report.IND shall carry the status of the MM retrieval, e.g. retrieved, rejected or expired.

2.4.5 Information Elements

Information element
Presence
Description

Recipient address
Mandatory
The address of the recipient MMS User Agent.

Event Date
Mandatory
Date and time the MM was handled (retrieved, expired, rejected, etc.)

Status
Mandatory
Status of the MM, e.g. retrieved, expired, rejected

Table 12. Information elements in the MM_report.IND primitive headers.

2.5 Read-Reply Report

The Read-Reply feature allows the sender to know when the recipient MMS User Agent has viewed the multimedia message. The originating User Agent may request a Read-Reply report. When the recipient User Agent has viewed the multimedia message, it may create a read-reply report if the originating User Agent has requested it. This is an optional feature in the User Agent.

For a read-reply report the receiving User Agent creates a new multimedia message and adds whatever content found necessary (such as text "your message x has been viewed by..") to the message .This message is then delivered to the originator as normal multimedia message, except that the message class information element shall indicate an automatically created message.

The recipient User Agent shall not request delivery report or read-reply for the read-reply multimedia message.

The sending and retrieval of read-reply message is handled similarly than ordinary multimedia message with the same information elements.
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