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3
Definitions and Abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply in addition to those defined in 3GPP TR 21.905 [2] and 3GPP TS 22.140 [1]:

Abstract message: The information which is transferred between two MMS entities used to convey an MM and/or associated control information between these two entities. The application protocol framework and technical realisation of MMS service features is described in terms of abstract messages in this specification.

Delivery Report: feedback information provided to an originator MMS User Agent by an MMSE about the status of the delivery of an MM.

External Server: A network entity/application of an external system such as Internet email, unified messaging system or facsimile to which MMs may be sent to and/or from which MMs may be received by an MMS User Agent via an MMS service provider. An External Server is connected to that MMS Service Provider via non-MMS-specific protocols. 
Folder: a named collection of MMs, and possibly sub-folders, within a Mailbox.  While Folders are an optional construct within mailbox implementations, the “Inbox”, is a special-case Folder that is required for Server Mailbox implementations.
Forwarding MMS User Agent: An MMS User Agent that is the intended recipient of an MM, that requests forwarding of the MM for delivery  to other recipient(s) without having to first download the MM.

Forwarded MM: An MM originally sent from a sender to an intended recipient which is then forwarded to other recipient(s) and to which a delivery report and/or read-reply report may refer and which may be subject to further forwarding.
Inbox: a well-known folder within a Server Mailbox into which new, incoming MMs are normally delivered.
Mailbox: An addressable storage place to which messages may be sent and from which messages may be read.  The mailbox may either be contained within a mobile terminal, or within a networked server (the MMS Relay/Server).  See “Server Mailbox” and “Terminal Mailbox” (below).
Message ID: a unique identifier for an MM.  
Message Reference: a globally unique URI that references an MM.
MM Delivery: The act of a recipient MMSE delivering an MM to a recipient MMS User Agent.
MM Structure: The organization, content types and subtypes, and content lengths of the MIME components that comprise an MM and its elements. 

MM Submission: The act of an originator MMS User Agent submitting an MM into the originator MMSE.

MMSE: A collection of MMS-specific elements under the control of a single administration.

MMS Relay/Server: An MMS-specific network entity/application that is under the control of an MMS service provider. An MMS Relay/Server transfers messages, provides operations of the MMS that are specific to or required by the mobile environment and provides (temporary and/or persistent) storage services to the MMS.

MMS User Agent: An application residing on a UE, an MS or an external device that performs MMS-specific operations on a user’s behalf. An MMS User Agent is not considered part of an MMSE.

MMS VAS Applications: Applications providing Value Added Services (e.g. news service or weather forecasts) to MMS users.
MM1: The communication reference point between the MMS User Agent and the MMS Relay/Server.  MM1 is an abstract set of transactions that provide the functions of notification, access, and delivery of MMs, and optional transactions involving mailboxes and folders.

MM2: The communication reference point between the MMS Relay and the MMS Server.  These abstract transactions are not specified for this release of the specification.
MM3: The communication reference point between the MMS Relay and non-MMS messaging services that use standard messaging protocols.  MM3 is specified with abstract transactions that must correspond to existing Internet standard message transport and formatting mechanisms.
MM4: The communication reference point between the MMS Relay and another MMS Relay that is within another MMSE.  These abstract transactions must be realisable using ESMTP [xx] and Internet Message Formats [xx].
MM5: The communication reference point between the MMS Relay and the Home Location Register (HLR) or equivalent server.

MM6: The communication reference point between the MMS Relay and the MMS User Databases.  These abstract transactions fulfil the need for resolving addresses, looking up user preferences, site policies, and other directory-based functions.
MM7: The communication reference point between the MMS Relay and MMS Value Added Services (VAS).  These abstract transactions provide for service discovery and service utilisation.  The technical realisations would be based on existing or new service access protocols.

Original MM: An (initial) MM sent from a sender to a recipient and to which a delivery report and/or a read-reply report and/or a reply-MM may refer and/or which may be subject to being forwarded.

Originator MMSE: An MMSE associated with the sender of an MM.

Originator MMS Relay/Server: An MMS Relay/Server associated with the sender of an MM.

Originator MMS User Agent: An MMS User Agent associated with the sender of an MM.

Read-Reply Report: feedback information to an originator MMS User Agent by a recipient MMS User Agent about the status of handling/rendering of an original MM in a recipient MMS User Agent

Recipient MMSE: An MMSE associated with the recipient of an MM. 

Recipient MMS Relay/Server: An MMS Relay/Server associated with the recipient of an MM. 

Recipient MMS User Agent: An MMS User Agent associated with the recipient of an MM. 

Reply-MM: In case of reply-charging the first reply accepted by the MMSE (after checking the reply charging limitations, such as the latest time of submission) is called a reply-MM.
Server Mailbox: A mailbox located on a network server.  Messages are received and maintained in a per-user mailbox, from which they may be read upon request.
Transaction: A message pair sent between an MMS User Agent and MMS Relay/Server, between MMS Relay/Servers, or between MMS Relay/Servers.
Terminal Mailbox: A mailbox located on the user terminal.  Messages are read from a terminal mailbox by accessing memory or the terminal file system directly.  Messages are pushed to the terminal mailbox using a notification protocol, such as WAP-Push.
…

4
General Architecture

…

4.2
Involved MMS Elements

Figure 2 shows that multimedia messaging may encompass many different network types. The basis of connectivity between these different networks shall be provided by the Internet protocol and its associated set of messaging protocols. This approach enables messaging in 2G and 3G wireless networks to be compatible with messaging systems found on the Internet.
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Figure 2: MMS Architectural Elements

MMSE

The Multimedia Message Service Environment encompasses all the various elements that provide a complete MMS to a user. In the case of roaming the visited network is considered a part of that user's MMSE. However, subscribers to the mobile network B are considered to be a part of a separate MMSE.

MMS Relay/Server

The MMS Relay/Server is responsible for storage and handling of incoming and outgoing messages  and for the transfer of messages between different messaging systems. Depending on the business model, the MMS Relay/Server may be a single logical element or may be separated into MMS Relay and MMS Server elements. These may be distributed across different domains.

The MMS Relay/Server should be able to generate charging data (Call Data Record - CDR) when receiving MMs or when delivering MMs to the MMS User Agent or to another MMSE.
Mailboxes
Messages are generally stored in one of two models, or a combination of them: a “Terminal Mailbox” and a “Server Mailbox”.  A Terminal Mailbox is where the user’s messages and message “state” are contained completely within the terminal, whereas a Server Mailbox is one where the messages and state reside on a networked server and the terminal presents a subset or “view” of them.  In some MMS implementations, messages may reside entirely within a Terminal Mailbox, or entirely within a Server Mailbox, or in a combination of both.
This MMS specification shall define operations on both mailbox models.  A carrier-operator may choose to provide only one model for all subscribers, or may choose to provide either model on a per-subscriber, service-option basis, or a combination of both. 
Terminal Mailboxes

The exact presentation of a terminal mailbox is vendor dependent, and will not be discussed further.
Server Mailboxes

Generally, Server Mailboxes are associated with a given user, contain MMs, their associated information elements and state, and are uniquely identified by one or more addresses.  The exact storage formats of MMs within a Server Mailbox are vendor dependent, but the interfaces and functions of the MMS Relay/Server must be standard in order to provide interoperable universal messaging. Server Mailboxes may provide named Folders as a way of grouping related MMs.  All Server Mailboxes will provide a specially named folder called the “Inbox”, into which new, incoming MMs are placed.
Message State
MMs have associated with them information elements and state.  The state of  an MM currently includes whether or not the MM has been seen, read, flagged (by the User Agent), or marked for deletion.  MMS implementations may provide additional state information not specified here.
Folders 

Some mailbox implementations may support the concept of a “folder”, which are named collections of MMs. All Server Mailbox implementations shall support a specially named folder called the “Inbox”, into which new, incoming MMs are placed.  It is optional whether an MMS implementation supports other folders.  If a Mailbox supports folders, the folder names must be localizable using UTF-8 strings in order that an MMS implementation may be adapted to any locale.
MMS User Databases

This element may be comprised of one or more entities that contain user related information such as subscription and configuration (e.g. user profile, HLR).

MMS User Agent

The MMS User Agent resides on a UE, an MS or on an external device connected to a UE/MS. It is an application layer function that provides the users with the ability to view, compose and handle MMs (e.g. submitting, receiving, deleting of MMs).

MMS VAS Applications

The MMS VAS Applications offer Value Added Services to MMS users. There could be several MMS VAS Applications included in or connected to an MMSE. MMS VAS Applications may be able to generate CDRs.

…

5
Functional Description of Involved MMS Elements

5.1
MMS User Agent

5.1.1
MMS User Agent operations

The MMS User Agent shall provide the following application layer functionalities:-

· the MM presentation;

· the presentation of notifications to the user;

· the retrieval of MMs (initiate MM delivery to the MMS User Agent);

· server mailbox presentation and management.

The MMS User Agent may provide additional application layer functionalities such as:
· the MM composition;
· the MM submission;
· mailbox management, both terminal-based and server-based;

· management of mailbox folders;

· the signing of an MM on an end-user to end-user basis;

· the decryption and encryption of an MM on an end-user to end-user basis;

· all aspects of storing MMs on the terminal and/or USIM;

· the handling of external devices;

· the user profile management.

This optional list of additional functionalities of the MMS User Agent is not exhaustive.

5.1.2
Minimum set of supported formats

Multiple media elements shall be combined into a composite single MM using MIME multipart format as defined in RFC 2046 [6]. The media type of a single MM element shall be identified by its appropriate MIME type whereas the media format shall be indicated by its appropriate MIME subtype.

In order to guarantee a minimum support and compatibility between multimedia messaging capable terminals, the following media formats shall be at least supported.

Minimum set of supported media type Text formats:-

· plain text. Any character encoding (charset) that contains a subset of the logical characters in Unicode [7] shall be used (e.g. US-ASCII [8], ISO-8859-1[9], UTF-8[10], Shift_JIS, etc.).

Unrecognised subtypes of "text" shall be treated as subtype "plain" as long as the MIME implementation knows how to handle the charset. Any other unrecognised subtype and unrecognised charset shall be treated as "application/octet ‑ stream".

In order to guarantee SMS interoperability, SMS 3GPP TS 24.011 [11] RP-DATA RPDU encapsulation defined in subclause 7.3.1 shall be supported. MIME type “application/x‑sms” shall be used for this purpose.

NOTE:
SMS MIME type shall be used as soon as the MIME registration has been completed.

The media type “message/rfc822” must be supported.  MMs that originate from external Internet messaging systems may be of this type, possibly with multipart content of varying types.

Minimum set of supported media formats or codecs for MMS User Agents supporting media type Audio:-

· AMR [12]; organised in the Bitstream Syntax as proposed by the IETF [39]

Minimum set of supported media formats or codecs for MMS User Agents supporting media type Image:-

· Baseline JPEG [17].

To ensure interoperability for the transport of speech, audio and/or video media associated with an MM, the MP4 file format shall be supported. The usage of the MP4 file format shall follow the technical specifications and the implementation guidelines specified in 3GPP TS 26.234 [41].

NOTE:
3GPP TS 26.234 [41] specifies a mechanism for the registration of AMR and H.263 codestreams to be included in MP4 files.

To ensure interoperability with formats widely used e.g. in the internet community the support of the following formats or codecs is suggested:-

Suggested formats or codecs for media type Audio:-

· MP3 [14]

· MIDI [15]

· WAV [16]

Suggested formats or codecs for media type Image:-

· GIF 89a [18].

Suggested formats or codecs for media type Video:-

· MPEG 4 (Visual Simple Profile, Level 1) [19] according to the restrictions specified in 3GPP TS 26.911 [38].

· ITU-T H.263 [20].

· Quicktime [21].

5.2
MMS Relay/Server

The MMS Relay/Server is responsible for storage and notification, reports, and general routing of messages. The MMS Relay/Server may also provide convergence functionality between External Servers and MMS User Agents and thus enable the integration of different server types across different networks. An example can be found in Annex A.

It is possible to separate the MMS Relay/Server element into MMS Relay and MMS Server elements, but an allocation of the MMS Relay/Server functionalities to such elements is not defined in this release.

The MMS Relay/Server is responsible for the following functions:-

· receiving and sending MM;

· enabling/disabling MMS function;

· personalising MMS based on user profile information; 

· MM deletion based on user profile or filtering information;

· media type conversion;

· media format conversion;

· conversion of messages arriving at the MMSE from legacy messaging systems to MM format (e.g. facsimile to MM)

· conversion of MMs leaving the MMSE to legacy messaging systems to the appropriate message format (e.g. MM to internet email)

· message content retrieval;

· MM forwarding;

· screening of MM;

· negotiation of terminal capabilities;

· checking terminal availability;

· MM notification to the MMS User Agent;

· generating delivery reports;

· generating call data records (CDR);

· address translation.

· address hiding

· managing the message properties on servers (e.g. voicemail or email server)  integrated in the MMSE (consistency)

· 
· ensuring that messages are not lost until successfully delivered to another MMSE element

· controlling the reply-charging feature of MMS

· message header, structure, and content retrieval;
· temporary and/or persistent storage of messages within per-subscriber mailboxes, associated with one or more unique addresses, possibly using folders;
· maintenance of message properties or other message state on a per-subscriber basis.
Folders, if supported, are named collections of MMs.  Folder names shall be maintained as UTF-8 strings, to provide for locale-specific encodings.
In some MMS implementations, it may also be possible for folders to contain other folders (nested folders), either for all users or for selected users within a special class of service.  If nested folders are supported, there shall be a standard transactional syntax for the representation of nested folder names.

The presentation of nested folders by the MMS User Agent to the user is independent of the syntax used within the transactions.   Different MMS User Agents may present nested folders differently, but they must use the same standard syntax when communicating with the MMS Relay/Server.
…

6
MMS Service Behaviour Description

…

6.1.2
Reception of a Multimedia Message in the recipient MMSE

Upon reception of an MM the recipient MMSE 

· may verify the MM recipient’s user profile(s)

· shall store the MM at least until 

· the associated time of expiry is reached, 

· the MM is delivered, and the recipient UA has chosen to not retain the MM in a server mailbox.
· the recipient MMS User Agent requests the MM to be routed forward or

· the MM is rejected

The term “associated time of expiry ” refers to either the desired time of expiry set by the originator MMS User Agent or an MMSE time of expiry setting.

· shall generate a notification to the recipient MMS User Agent.

Incoming messages from legacy systems may be expected to be converted to MMs. 

…

6.1.3
Retrieval of a Multimedia Message in the recipient MMSE

The recipient MMS User Agent shall be able to request delivery of an MM from the recipient MMSE based on the information received in the notification.

Upon delivery request the recipient MMSE 

· shall deliver the MM to the recipient MMS User Agent

· may perform data adaptation based on user profile and/or MMS User Agent capabilities 

· shall delete the MM if no Server Mailbox is defined or used, or retain the message if a Server Mailbox is defined and used, and the user has opted for the MM to be retained in the Server Mailbox

· shall not provide the MM originator address to the MM recipient if the originator MMS User Agent requested its address to be hidden from the MM recipient 

· shall provide the MM originator address to the MM recipient if the originator MMS User Agent did not request its address to be hidden from the MM recipient and if the MM originator address is available at the recipient MMSE

· may provide an alias or clarifying text (e.g. “anonymous address” or “unknown address”) in the originator address field instead of providing the originator address to the recipient MMS User Agent, if the originator has requested address hiding or the original message does not contain the originator address 

· shall give an indication to the recipient MMS User Agent that a delivery report is requested if such a delivery report has been requested by the originator MMS User Agent

· shall give an indication to the recipient MMS User Agent that a read-reply report is requested if such a read reply report has been requested by the originator MMS User Agent

· shall indicate the MIME content type of the MM to the recipient MMS User Agent

· shall provide other available message qualifications unaltered to the recipient MMS User Agent

· shall provide the time stamp of the MM unaltered to the recipient MMS User Agent

· shall be responsible for the storage of messages in the network until the recipient MMS User Agent becomes reachable (e.g. user moves back into coverage, switches MMS User Agent on) or until the MM expires.

· may provide the recipient MMS User Agent with a count of the number of times that the particular MM was forwarded, if the MM was forwarded and the counter information is available to the recipient MMSE.

· should provide the recipient MMS User Agent  with a list of addresses of forwarding MMS User Agents for the MM if the MM was forwarded and the address information is available to the recipient MMSE. 

In a response to an MM’s delivery the recipient MMS User Agent may be able to

· request a delivery report not to be generated by the MMSE.

…

6.2
MMSE Addressing responsibilities

Address parsing:

MMS Relay/Server should parse the recipient address field provided by the originator MMS User Agent upon MM submission. If an error is found in the address format, an error indication should be sent back to the MMS User Agent in the submit response.

Locating the recipient:

For each recipient that appears in an MM, the MMS Relay/Server shall be able to resolve whether the recipient belongs to the same MMSE, another MMSE or is not known to belong to any MMSE. If the recipient belongs to the same MMSE, the MMS Relay/Server shall notify the recipient of the new MM as described in subclause 6.1.2. If the recipient appears to belong to another MMSE, the MMS Relay/Server has to locate the external recipient’s MMSE domain. If the recipient is not known to belong to any MMSE, the MMS Relay/Server shall perform the necessary conversion and route forward the message to the recipient.
Associating a mailbox with MMS addresses:
One of the functions of the MMS Relay/Server is to associate a mailbox with a collection of related addresses.   Each mailbox will have associated with it one or more of the following addresses:

· Internet email address (eg: +NNNNNNNNNNN@sample.com or first.last@sample.com)
· E.164 number (+NNNNNNNNNNN)
· Alternate addresses (which may be either RFC822 addresses or E.164 numbers)

There will be one primary address associated with each mailbox that will be used as the unique identifier for that mailbox.
…
7.2
MM1: MMS Relay/Server – MMS User Agent

Reference point MM1 is used to submit Multimedia Messages from MMS User Agent to MMS Relay/Server, to let the MMS User Agent pull MMs from the MMS Relay/Server, let the MMS Relay/Server push MMs to the User Agent as part of an MM notification, and to exchange notifications and delivery reports between MMS Relay/Server and MMS User Agents.  MM1 may also include functions to retrieve and update of MM content and information, perform mailbox and folder management.
Details for implementation of the MM1 transfer protocol using WAP [3] or applications conforming to MExE [4] (e.g. Java and TCP/IP) are elaborated within this specification. The WAP implementation option is described in Annex B.1. Implementations based on applications using MExE may be defined in detail in future releases. Other implementations (e.g. using other standardised Internet protocols) are not defined in this specification in this release.

…

8
MMS Application Protocol Framework and Technical Realisation of MMS Service Features

This subclause defines the application protocol framework and describes the technical realisation of MMS service features in terms of abstract messages. The abstract messages can be categorised into transactions consisting of requests and responses. The labelling of the MMS abstract messages follows these conventions: 

· the transactions between the MMS UA and MMS Relay/Server are prefixed with “MM1”;

· the transactions between the MMS Relay/Servers are prefixed with “MM4”;

· requests are identified with “.REQ” as a suffix;

· responses are identified with the “.RES” suffix.

Each abstract message carries with it certain information elements, which may vary according to the specific message.  All messages shall carry, as information elements, a protocol version and message type, in order that the MMSE components may be able to properly identify and manage the message contents.  
Since it is not a requirement that requests be synchronous (i.e.: multiple responses being received in the same order as their corresponding requests), each request shall be uniquely identified with a transaction identifier, which will be used in the subsequent, corresponding response.  This allows out-of-order responses to be matched correctly with corresponding requests.
Specific information regarding the message encapsulation, including order, possible values, and encoding are beyond the scope of this subclause.  These details will be defined within each MMSE protocol environment.

The mapping of abstract messages to specific protocols is not necessarily a one-to-one relationship. Depending on the MMS Implementation (WAP etc.), one or more abstract messages may be mapped to a single lower layer PDU, and a single abstract message may be mapped to multiple lower layer PDUs, if the information carried in the PDU(s) serve the purpose of required information in the subjected abstract message(s).
In MM1 responses that provide a status information, the status information returned has no correspondence to the Status information returned in MM4 responses; they are independent of each other.

The MM1 response status, which are limited by design to as small a set of values as possible, may correlate to status and errors occurring within the communications protocols underlying the implementation of the MM4 abstract messages.  Similarly, the MM4 status may correlate to those occurring within the communications protocols underlying the implementation of the MM1 abstract messages.  The definition of these correlations is out of scope of this document, and should be provided by the MMS implementations.
The MMS application protocol shall provide means to uniquely identify the version number and message type in each abstract message defined here. The order, possible values and encoding of the information elements for each abstract message are beyond the scope of this subclause, and shall be dictated by the protocol environment.

The following figure shows an example abstract message flow when a multimedia message is sent from an originator MMS User Agent to a recipient MMS User Agent. The scope of this figure is limited to abstract messages on reference points MM1 and MM4 only.

Delivery reports are sent by the recipient MMS Relay/Server. Read-reply reports are sent by the recipient MMS User Agent.
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Figure 6: Example Abstract Message Flow

8.1
Technical realisation of MMS on reference point MM1

Reference point MM1 defines the transactions between the MMS User Agent and the MMS Relay/Server.  These transactions include notifications of new MMs, retrieval of MMs, forwarding of MMs, and delivery and read-reply reporting.  For MMS implementations that support Server Mailboxes, additional transactions are specified that allow information about and parts of MMs to be retrieved, and mailboxes to be accessed and managed.  These Server Mailbox implementations may additionally support mailbox folders, and provide transactions with which they can be accessed and managed.  The following table describes the transaction support dependencies.
Table 1: MM1 Transactions Supported for Mailbox Model
	MMS Mailbox Model
	Basic
	Mailbox
	Folders

	Terminal Mailbox
	√
	No
	No

	Server Mailbox
	√
	√
	No

	Server Mailbox w/Folders
	√
	√
	√


While vendors may always provide additional functionality, not otherwise described within this specification, certain advanced functions related to mailboxes and folders have been available for standards-based Internet messaging for quite some time and should thus be standardized for MMS implementations that support mailboxes and folders.
The basic MM1 transactions that shall be supported, regardless of mailbox model, are:

· Submit an MM for delivery

· Notify an MMS User Agent about a newly arrived MM

· Retrieve an MM (headers, structure, content, in part or fully)
· Forward an MM
· Send a Delivery Report
· Send a Read-Reply Report
If the MMS implementation supports Server Mailboxes, the following MM1 transactions shall be provided:

· View the Inbox (by sender, subject, recipient, date, etc.)

· Delete an MM
· Determine whether a MM should be retained by the server after downloading it
· Update MM information (headers, state, read, unread, etc.)

· Read mailbox information (folder name list, sizes, limits)
· Scroll through message headers in the mailbox
In addition to supporting Server Mailboxes, an MMS implementation may also choose to support “folders” within the mailboxes.  In this case, some standard transactions relating to mailbox folders shall be available:

· File (or refile) an MM into a folder

· Read folder information (MM list, subfolder name list, sizes, limits)

· Search and view a folder (by sender, subject, recipient, date, and body text)

· Create a new folder

· Rename a folder

· Delete a folder

· Purge a folder

Each of the MM1 transactions will be described below, and will state whether it is a “basic”, “mailbox”, or “folder” transaction.
8.1.1
Submission of Multimedia Message

This part of MMS service covers the submission of an MM. For sending purposes a terminal-originated MM shall always be submitted from the originator MMS User Agent to the corresponding MMS Relay/Server. Involved abstract messages are outlined in Table 1 from type and direction points of view.

Table 2: Abstract messages for submission of MM in MMS

	Abstract messages
	Type
	Direction

	MM1_submit.REQ
	Request
	MMS UA -> MMS Relay/Server

	MM1_submit.RES
	Response
	MMS Relay/Server -> MMS UA


The Submit MM transactions shall be supported by all MMS implementations.
8.1.1.1
Normal operation

The originator MMS User Agent shall submit a terminal-originated MM to the originator MMS Relay/Server using the MM1_submit.REQ, which contains MMS control information and the MM content. The MMS Relay/Server shall respond with an MM1_submit.RES, which provides the status of the request. The MM1_submit.RES shall unambiguously refer to the corresponding MM1_submit.REQ.

Support for MM1_submit.REQ is optional for the MMS UA, support for MM1_submit.RES is mandatory for the MMS Relay/Server.

8.1.1.2
Abnormal Operation

In this case the originator MMS Relay/Server shall respond with a MM1_submit.RES encapsulating a status which indicates the reason the multimedia message was not accepted, e.g. no subscription, corrupt message structure, service not available.

If the MMS Relay/Server does not provide the MM1_submit.RES the MMS User Agent should be able to recover.

8.1.1.3
Features

Addressing: One or several MM recipients of a submitted MM shall be indicated in the addressing-relevant information field(s) of the MM1_submit.REQ. The originator of a submitted MM may be indicated in addressing-relevant information field(s) of the MM1_submit.REQ. The originator MMS User Agent may request to hide its identity from the MM recipient.

Time stamping: The originator MMS User Agent may time stamp the MM.

Time constraints: The originator MMS User Agent may also request an earliest desired time of delivery of the MM. The originator MMS User Agent may request a time of expiry for the MM. In case of reply-charging the originator MMS User Agent may also request a deadline for the latest time of submission of reply-MMs granted to the recipient(s).

Reply-Charging: The originator MMS User Agent may indicate that the sender wants to pay for a reply-MM in the MM1_submit.REQ.

Message class, priority and subject: The MM may be qualified further by adding a message class, priority and/or subject to the MM in the MM1_submit.REQ. Additional qualifiers may be added. 

Reporting: The originator MMS User Agent may request a delivery report for the MM. In addition, the originator MMS User Agent may request a read-reply report when the user has viewed the MM. 

Identification: The originator MMS Relay/Server shall always provide a message identification for an MM, which it has accepted for submission in the MM1_submit.RES. In case of reply-charging the MMS User Agent which submits a reply-MM (i.e. the MMS User Agent that received the original MM) shall provide the message-ID of the original MM which it replies to in the MM1_submit.REQ.

Content Type: The MIME type of the multimedia content shall always be identified in the MM1_submit.REQ. 

Content: The originator MMS User Agent may add content in the MM1_submit.REQ.
Transaction ID: The unique identifier for the request/response pair.
Request Status: The originator MMS Relay/Server shall indicate the status of the MM1_submit.REQ in the associated MM1_submit.RES. The reason code given in the status information element of the MM1_submit.RES may be supported with an explanatory text further qualifying the status. If this text is available in the status text information element the MMS User Agent should bring it to the user’s attention. The choice of the language used in the status text information element is at the discretion of the MMS service provider.

8.1.1.4
Information Elements

Table 3: Information elements in the MM1_submit.REQ.

	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 MM’s content.

	Sender address
	Optional
	The address of the MM originator.

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

	Date and time
	Optional
	The time and date of the submission of the MM (time stamp).

	Time of Expiry
	Optional
	The desired time of expiry for the MM or reply-MM.

	Earliest delivery time
	Optional
	The earliest desired time of delivery of the MM to the recipient.

	Delivery report
	Optional
	A request for delivery report.

	Reply-Charging
	Optional
	A request for reply-charging.

	Reply-Deadline
	Optional
	In case of reply-charging the latest time of submission of replies granted to the recipient(s).

	Priority
	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.

	Reply-Charging-ID
	Optional
	In case of reply-charging when the reply-MM is submitted within the MM1_submit.REQ this is the identification of the original MM that is replied to.

	Content
	Optional
	The content of the multimedia message

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


Table 4: Information elements in the MM1_submit.RES.

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Request Status
	Mandatory
	The status of the MM submit request.

	Request Status Text
	Optional
	Description which qualifies the status of the MM submit request.

	Message ID
	Mandatory
	The identification of the MM given to an accepted MM.


8.1.2
Multimedia Message Notification

This part of the MMS service covers the notification about MM from the recipient MMS Relay/Server to the corresponding recipient MMS User Agent and involving abstract messages are outlined in Table 4 from type, and direction points of view.

Table 5: abstract messages for notification of MM in MMS

	Abstract message
	Type
	Direction

	MM1_notification.REQ
	Request
	MMS Relay/Server -> MMS UA 

	MM1_notification.RES
	Response
	MMS UA -> MMS Relay/Server


8.1.2.1
Normal Operation

Upon receiving the MM1_notification.REQ, the recipient MMS User Agent shall respond with the MM1_notification.RES to the recipient MMS Relay/Server to acknowledge the successful reception of the MM1_notification.REQ. 

The MM1_notification.RES shall unambiguously refer to the corresponding MM1_notification.REQ.

8.1.2.2
Abnormal Operation

In this case the MMS UA shall respond with a MM1_notification.RES encapsulating a status which indicates the reason the notification could not be processed. If the MMS UA does not provide the MM1_notification.RES the MMS Relay/Server should be able to retransmit the notification at a later state.

8.1.2.3
Features

Addressing: The MM originator address may be provided to recipient MMS User Agent in the MM1_notification.REQ. 

Time constraints: The recipient MMS User Agent shall be provided a time of expiry of the MM. In case of reply-charging the deadline for the latest time of submission of a reply-MM should be conveyed within the MM1_notification.REQ.

Reply-Charging: In case of reply-charging the MMS Relay/Server may indicate in the MM1_notification.REQ that a reply to the notified original MM is free of charge. 

Message class, message size and subject: The MM shall be qualified further by adding a message class and an approximate size to the MM in the MM1_notification.REQ. The MM may be qualified further by adding a subject to the MM. Additional qualifiers may be added. 

Reporting: If the originator MMS User Agent has requested to have a delivery report, the recipient MMS Relay/Server may convey this information to the recipient MMS User Agent in the MM1_notification.REQ. The recipient MMS User Agent may indicate in the MM1_notification.RES that it would not wish a delivery report to be created. 

Identification: In case of reply-charging when a reply-MM is notified within the MM1_notification.REQ the MMS Relay/Server should convey the identification of the original MM replied to within the same MM1_notification.REQ.

Message Reference: The recipient MMS Relay/Server shall always provide a reference, in the form of a URI, for the MM in the MM1_notification.REQ. 
Transaction ID: The unique identifier for the request/response pair.
MM Status: The recipient MMS User Agent may indicate in the MM1_notification.RES how it intends the MM to be handled, e.g. the immediate rejection of the MM. 

8.1.2.4
Information Elements

Table 6: Information elements in the MM1_notification.REQ.

	Information element
	Presence
	Description

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

	Message size
	Mandatory
	The approximate size of the MM

	Time of expiry
	Mandatory
	The time of expiry for the MM.

	Message Reference
	Mandatory
	a reference, e.g., URI, for the MM

	Subject
	Optional
	The title of the whole MM.

	Sender address
	Optional
	The address of the MM originator.

	Delivery report
	Optional
	Request for delivery report

	Reply-Charging
	Optional
	Information that a reply to this particular original MM is free of charge.

	Reply-Deadline
	Optional
	In case of reply-charging the latest time of submission of a reply granted to the recipient.

	Reply-Charging-ID
	Optional
	The identification of the original MM replied to if this notification indicates a reply-MM.

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


Table 7: Information elements in the MM1_notification.RES. 

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	MM Status
	Optional
	The status of the MM’s retrieval

	Report allowed
	Optional
	Request to allow or disallow the sending of a delivery report to the MM originator


8.1.3
Retrieval of Multimedia Message

This part of MMS service covers the retrieval of an MM. For retrieval purposes an MM shall always be retrieved by the recipient MMS User Agent from the recipient MMS Relay/Server. Involved abstract messages are outlined in Table 7 from type and direction points of view.  

Table 8: Abstract messages for retrieval of MM in MMS

	Abstract messages
	Type
	Direction

	MM1_retrieve.REQ
	Request
	MMS UA -> MMS Relay/Server

	MM1_retrieve.RES
	Response
	MMS UA <- MMS Relay/Server

	MM1_acknowledgement.REQ
	Request
	MMS UA -> MMS Relay/Server


The MM Retrieve transactions shall be supported by all MMS implementations.
8.2.1.1 8.1.3.1
Normal Operation

The recipient MMS User Agent shall issue an MM1_ retrieve.REQ to the recipient MMS Relay/Server to initiate the retrieval process. The MMS Relay/Server shall respond with an MM1_retrieve.RES, which contains MMs control information and the MM content.

After receiving the MM1_retrieve.RES, the recipient MMS User Agent shall send an MM1_acknowledgement.REQ to the corresponding MMS Relay/Server, if requested by the MMS Relay/Server. The MM1_acknowledgement.REQ shall unambiguously refer to the corresponding MM1_retrieve.RES. 

8.2.1.2 8.1.3.2
Abnormal Operation

If the recipient MMS Relay/Server can not process the MM1_retrieve.REQ, for example due to invalid content location or expiration of the message, the recipient MMS Relay/Server shall respond with either an MM1_retrieve.RES or a lower protocol layer error message encapsulating a status which indicates the reason to the MMS User Agent the multimedia message was not delivered.

If the MMS Relay/Server does not provide the MM1_retrieve.RES or the lower protocol layer error message the MMS User Agent should be able to recover.

The errors that have been identified include:

· Mailbox does not exist (invalid mailbox address)

· Message reference does not exist (invalid message reference)

· Invalid element number

· Invalid byte range

· System I/O error during read operation
8.2.1.3 8.1.3.3
Features

Message Reference: The recipient MMS User Agent shall provide a reference URI for the MM in the MM1_retrieve.REQ. 
Request Qualifier: The request may be qualified as a partial retrieval: 

· “headers”: selected message headers may be retrieved,
· “structure”: the MM element structure may be retrieved, 
· “elements”: the partial or complete content of one or more elements of an MM may be retrieved.
In the absence of any qualifier, the default will be to retrieve the entire MM.

The headers retrieval returns all or a selected list of headers from the MM, in RFC822 format.

The “structure” retrieval returns a summary of the MM multipart MIME structure, using syntax defined in IMAP4 [35] for the “FETCH BODYSTRUCTURE” command.

The “elements” retrieval returns one or more elements of an MM.  A list of element numbers are given, with 1 indicating the first element, 2 the second element, etc., and 0 indicating the entire MM itself. A corresponding list of byte ranges may also be supplied with the “elements” retrieval, indicating a partial fetch of the corresponding element(s) content.

Addressing: The MM originator address may be provided to the recipient MMS User Agent in the addressing-relevant information field of MM1_retrieve.RES. The MM originator address shall not be provided to the recipient MMS User Agent if the MM originator has requested her address to be hidden from the MM recipient. One or several address(es) of the MM recipient(s) may be provided to the recipient MMS User Agent in the addressing-relevant information field(s) of the MM1_retrieve.RES.

Time stamping: The MM1_retrieve.RES shall carry the time and date of submission of the MM or the time and date of the forwarding of the MM.

Time constraints: In case of reply-charging the deadline for the latest time of submission of a reply-MM shall be conveyed within the MM1_retrieve.RES.

Message class, priority and subject: Information about class, priority, subject of the MM shall be included in the MM1_retrieve.RES according to their presence and value received at the MMS Relay/Server. Information about additional end-to-end qualifiers of the MM should be included in the MM1_retrieve.RES according to their presence and value received at the MMS Relay/Server.

Reporting: If the originator MMS User Agent has requested to have a read-reply report, the recipient MMS Relay/Server shall convey this information in the MM1_retrieve.RES. If the originator MMS User Agent has requested to have a delivery report, the recipient MMS Relay/Server may convey this information to the recipient MMS User Agent in the MM1_retrieve.RES. If a request for a delivery report is included in the MM1_retrieve.RES the recipient MMS User Agent shall convey the information whether it accepts or denies the sending of a delivery report to the MM originator in MM1_acknowledgement.REQ. If a delivery report is not requested, it is up to the recipient MMS User Agent to include this information in MM1_acknowledgement.REQ or not.

In the case of qualified retrievals, read-reply reports may only be generated for retrievals of actual MM content, and not for retrievals of MM structure or other information.  For partial byte-range retrievals of MM content, a read-reply report may only be generated for the retrieval of the beginning byte range for a given element.  For retrievals of individual MM elements, a read-reply report may be generated for retrievals of each part as determined by the User Agent.

Multiple read-reply reports should not be generated for multiple retrievals of the same MM part or content, which is a possibility for Server Mailboxes.

Reply-Charging: In case of reply-charging the MMS Relay/Server should indicate in the MM1_retrieve.RES that a reply to this particular original MM is free of charge 

Identification: The MMS Relay/Server shall provide a message identification for a message, which it has accepted for delivery in the MM1_retrieve.RES. In case of reply-charging the MMS Relay/Server shall provide the message-ID of the original MM which is replied to in the MM1_retrieve.RES.

Content Type: The type of the MM’s content shall always be identified in the MM1_retrieve.RES.

Content: The content of the multimedia message if added by the originator MMS User Agent of the MM may be conveyed in the MM1_retrieve.RES.

Transaction ID: The unique identifier for the request/response pair.

Status: In case of normal operation the recipient MMS Relay/Server may indicate in the MM1_retrieve.RES that the retrieval of the MM was processed correctly. In case of abnormal operation the recipient MMS Relay/Server shall indicate in the MM1_retrieve.RES the reason why the multimedia message could not be retrieved. The corresponding reason codes should cover application level errors (e.g. ‘the media format could not be converted’, ‘insufficient credit for retrieval’). Lower layer errors may be handled by corresponding protocols.

Status Text: The status text is optional, and may be returned to provide explanatory text corresponding to the Status code.

Forward_Counter: A Counter indicating the number of times the particular MM was forwarded. 

Forwarded_by: The address of the forwarding MMS User Agent. Multiple addresses are possible. In the multiple address case this is a sequential list of the address(es) of the forwarding MMS User Agents who forwarded the same MM.

8.2.1.4 8.1.3.4
Information Elements

Table 9: Information elements in the MM1_retrieve.REQ .

	Information element
	Presence
	Description

	Message Reference 
	Mandatory
	The message reference URI (as received in the MM Notification) of MM to be retrieved.

	Retrieval Qualifier
	Optional
	Qualifies the kind of retrieval: full, headers, structure, or elements.

	Headers List
	Optional
	If Retrieval Qualifier is “headers”, this is a list of headers to retrieve.

	Elements
	Optional
	If Retrieval Qualifier is “elements”, there may be one or more MM element numbers.  The elements are numbered from one (1).  An element number of 0 indicates the entire MM.  Each element number may optionally be further qualified with a byte range: a pair of numbers, indicating relative offset

	Ranges
	Optional
	If Retrieve Qualifier is “Elements”, Ranges is a corresponding list of byte ranges into the selected MM content.  For each element number in the Elements list, there may be a corresponding byte range in the Ranges list.  Each byte range consists of two numbers: a starting byte offset, and an ending byte offset.

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


Table 10: Information elements in the MM1_retrieve.RES .

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Message ID
	Mandatory
	The message ID of the MM.

	Sender address
	Conditional
	The address of the originator of MM unless the originator MMS User Agent has requested her address to be hidden from the MM recipient.

	Content type
	Mandatory
	The content type of the MM’s content.

	Recipient address
	Optional
	The address of the MM recipient. 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 submission of the MM or the time and date of the forwarding of the MM (time stamp)

	Delivery report
	Optional
	A request for delivery report.

	Priority
	Conditional
	The priority (importance) of the message if specified by the originator MMS User Agent..

	Read reply
	Conditional
	A request for read-reply report if the originator MMS User Agent of the MM has requested a read-reply report.

	Subject
	Conditional
	The title of the whole multimedia message if specified by the originator MMS User Agent of the MM.

	Status
	Optional
	The status of the MM retrieve request.

	Status Text
	Optional
	Description which qualifies the status of the MM retrieve request.

	Reply-Charging
	Optional
	Information that a reply to this particular original MM is free of charge.

	Reply-Charging-ID
	Optional
	In case of reply-charging this is the identification of the original MM replied to.

	Reply-Deadline
	Optional
	In case of reply-charging the latest time of submission of a reply granted to the recipient.

	Forward_counter
	Conditional
	A Counter indicating the number of times the particular MM was forwarded.  

	Forwarded_by
	Conditional
	The address of the forwarding MMS User Agent. Multiple addresses are possible. In the multiple address case this is a Sequential list of the address(es) of the forwarding MMS User Agents who forwarded the same MM.

	Content
	Conditional
	The content of the multimedia message if specified by the originator MMS User Agent of the MM. 


Table 11: Information elements in the MM1_acknowledgement.REQ .

	Information element
	Presence
	Description

	Report allowed
	Optional
	Request to allow or disallow the sending of a delivery report to the MM originator


8.1.4 Forwarding of Multimedia Message

This part of the MMS service describes the mechanism by which a forwarding MMS User Agent can request from the corresponding MMS Relay/Server, that an MM for which the MMS User Agent is the intended recipient (and has been notified of the MM) be forwarded to other specified recipient(s) MMS User Agent(s) whose address(es) shall be specified by the forwarding MMS User Agent, without having to first retrieve the MM.  All or part of a multipart MM may be forwarded, and the MMS User Agent may insert additional content to the forwarded MM.  For example, a User Agent may prepend a voice annotation to an audio part of an MM and forward the resulting MM.
For forwarding purposes an MM forward request shall always be requested by the forwarding MMS User Agent of the forwarding MMS Relay/Server. Involved abstract messages are outlined in Table 11 from type and direction points of view.

Table 12: Abstract messages for forwarding of MM without prior retrieval

	Abstract messages
	Type
	Direction

	MM1_forward.REQ
	Request
	MMS UA -> MMS Relay

	MM1_forward.RES
	Response
	MMS Relay -> MMS UA


The MM Forwarding transactions shall be supported by all MMS implementations.
8.1.4.1
Normal operation

The forwarding MMS User Agent shall issue an MM1_forward.REQ to the forwarding MMS Relay/Server, which contains MMS control information. The MMS Relay/Server shall respond with an MM1_forward.RES, which provides the status of the request. The MM1_forward.RES shall unambiguously refer to the corresponding MM1_forward.REQ. Support for MM1_forward.REQ is optional for the MMS User Agent. Support for MM1_forward.RES is optional for the MMS Relay/Server.

8.1.4.2
Abnormal Operation

In this case the MMS Relay/Server shall respond with an MM1_forward.RES encapsulating a status which indicates the reason the request for forwarding was not accepted, e.g. no subscription, service not available, invalid content location, message expired.

If the MMS Relay/Server does not provide the MM1_forward.RES the MMS User Agent should be able to recover.

8.1.4.3
Features

Addressing: One or several recipients of an MM forward request shall be indicated in the addressing-relevant information field(s) of the MM1_forward.REQ. The forwarding MMS User Agent may be indicated in addressing-relevant information field(s) of the MM1_forward.REQ.

Time stamping: The forwarding MMS User Agent may time stamp the MM.

Time constraints: The forwarding MMS User Agent may request an earliest desired time of delivery of the MM. The  forwarding MMS User Agent may request a time of expiry for the MM. 

Reporting: The forwarding MMS User Agent may request a delivery report for the MM. In addition, the forwarding MMS User Agent may request a read-reply report when the user has viewed the MM.

Identification: The MMS Relay/Server of the forwarding MMS User Agent shall always provide a message identification for an MM forward request, which it has accepted for being forwarded in the MM1_forward.RES. 

Message Reference: The forwarding MMS User Agent shall always provide the reference, e.g., URI, for the MM in the MM1_forward.REQ which was provided in MM1_notification.REQ.
Message Elements: A list of numbers that further qualifies the MM elements to be forwarded.  These element numbers are indexes (1, 2, …, N) into the multipart MM; 0 is the entire MM.

Content: the forwarding MMS User Agent may specify additional content, of any supported type, as an annotation, which will be prepended to the resulting, forwarded MM.  If the content is omitted, the MM, or the selected elements, will be forwarded without annotation. 
Transaction ID: The unique identifier for the request/response pair. 

Status: The MMS Relay/Server of the forwarding MMS User Agent shall indicate the status of the MM1_forward.REQ in the MM1_forward.RES. The reason code given in the status information element of the MM1_forward.RES may be supported with an explanatory text further qualifying the status. If this text is available in the status text information element the MMS User Agent should bring it to the user’s attention. The choice of the language used in the status text information element is at the discretion of the MMS service provider.

8.1.4.4
Information Elements

Table 13: Information elements in the MM1_forward.REQ.

	Information element
	Presence
	Description

	Recipient address
	Mandatory
	The address of the recipient  of the forwarded MM. Multiple addresses are possible.

	Forwarding address
	Optional
	The address of the forwarding MMS User Agent.

	Date and time
	Optional
	The time and date of the forwarding of the MM.

	Time of Expiry
	Optional
	The desired time of expiry for the forwarded MM.

	Earliest delivery time
	Optional
	The earliest desired time of delivery of the MM to the recipient.

	Delivery report
	Optional
	A request for delivery report for the forwarded MM.

	Read reply
	Optional
	A request for read reply report.

	Message Reference
	Mandatory
	A reference, e.g., URI, for the MM

	Message Elements
	Optional
	One or more indexes to the elements of the multipart MM that are to be forwarded.  Indexes start at 1; 0 means the entire MM.

	Content
	Optional
	Additional content, of any supported type, that will be prepended to the resulting forwarded MM

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


Table 14: Information elements in the MM1_forward.RES.

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Status
	Mandatory
	The status of the MM Forward request.

	Status Text
	Optional
	Description which qualifies the status of the MM Forward request.

	Message ID
	Mandatory
	The identification of the MM given to an accepted MM.


8.1.5
Delivery Report

This part of MMS service covers the sending of delivery report from originator MMS Relay/Server to the originator MMS User Agent. The involved abstract message is outlined in Table 14 from type and direction points of view.

Table 15: abstract message for sending delivery reports in MMS

	Abstract Message
	Type
	Direction

	MM1_delivery_report.REQ
	Request
	MMS Relay/Server -> MMS UA


The MM Delivery Reporting transactions shall be supported by all MMS implementations.
8.1.5.1
Normal Operation

The originator MMS Relay/Server shall (subject to user, MMS service provider and/or operator preferences) create the MM1_delivery_report.REQ and send it to the originator MMS User Agent when the appropriate information for the creation of a delivery report is available. Support for MM1_delivery_report.REQ is optional for the MMS User Agent but mandatory for the MMS Relay/Server.

8.1.5.2
Abnormal Operation

The MMS protocol framework does not provide mechanisms to cover and handle the unsuccessful delivery of MM1_delivery_report.REQ. The underlying protocols shall provide reliable transport of MM1_delivery_report.REQ.

8.1.5.3
Features

Identification: In the MM1_delivery_report.REQ the MMS Relay/Server shall always provide the original message identification of the MM that the delivery report corresponds to. 
Addressing: The MM recipient address shall be provided to the originator MMS User Agent in the addressing-relevant information field of MM1_delivery_report.REQ. 

Time stamping: The MM1_delivery_report.REQ shall carry the time and date of handling of the MM (e.g. retrieval, expiry, rejection).
Transaction ID: The unique identifier for the request/response pair.
MM Status: The MM1_delivery_report.REQ shall carry the status of the MM delivery, e.g. retrieved, forwarded, rejected, expired or indeterminate. 

8.1.5.4
Information Elements

Table 16: Information elements in the MM1_delivery_report.REQ.

	Information element
	Presence
	Description

	Message ID
	Mandatory
	The identification of the original MM.

	Recipient address
	Mandatory
	The address of the MM recipient of the original MM.

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

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

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


8.1.6
Read-Reply Report

This part of MMS service covers the sending of read-reply report from the recipient MMS User Agent to the recipient MMS Relay/Server and the sending of read-reply report from the originator MMS Relay/Server to the originator MMS User Agent. The involved abstract messages are outlined in Table 16 from type and direction points of view.

Table 17: Abstract messages for sending and receiving read-reply report in MMS

	Abstract messages
	Type
	Direction

	MM1_read_reply_recipient.REQ
	Request
	MMS UA -> MMS Relay/Server

	MM1_read_reply_originator.REQ
	Request
	MMS Relay/Server -> MMS UA


The MM Read-Reply Reporting transactions shall be supported by all MMS implementations.
8.1.6.1
Normal Operation

If a read-reply report is requested for an MM, the recipient MMS User Agent may create the MM1_read_reply_recipient.REQ and send it to the recipient MMS Relay/Server.

The originator MMS Relay/Server shall (subject to user, MMS service provider and/or operator preferences) create the MM1_read_reply_originator.REQ and send it to the originator MMS User Agent when the appropriate information for the creation of a read-reply report is available. 

Support for MM1_read_reply_recipient.REQ and MM1_read_reply_originator.REQ is optional for the MMS User Agent but mandatory for the MMS Relay/Server. 

8.1.6.2
Abnormal Operation

The MMS protocol framework does not provide mechanisms to cover and handle the unsuccessful delivery of MM1_read_reply_recipient.REQ and MM1_read_reply_originator.REQ.

8.1.6.3
Features

Identification: In the MM1_read_reply_recipient.REQ the recipient MMS User Agent shall provide the original message identification of the MM that the read-reply report corresponds to. In the MM1_read_reply_originator.REQ the originator MMS Relay/Server shall provide the original message identification of the MM that the read-reply report corresponds to. 

Addressing: The MM originator address shall be provided in the addressing-relevant information field(s) of MM1_read_reply_recipient.REQ. The MM recipient address shall be provided in the addressing-relevant information field(s) of MM1_read_reply_recipient.REQ. Both, the MM recipient and MM originator addresses shall be provided in the addressing-relevant information field(s) of the MM1_read_reply_originator.REQ. If the MM recipient address is not yet provided in the MM1_read_reply_recipient.REQ the MM1_read_reply_originator.REQ shall carry the MM recipient address set by the recipient MMS Relay/Server. 

Time stamping: The MM1_read_reply_recipient.REQ may carry the time and date of user handling the MM depending on the status of the MM. The MM1_read_reply_originator.REQ shall carry the time-stamp from the corresponding MM1_read_reply_recipient.REQ if provided. If this time-stamp is not yet provided the MM1_read_reply_originator.REQ shall carry the time-stamp set by the recipient MMS Relay/Server. 
Transaction ID: The unique identifier for the request/response pair.

MM Status: Both the MM1_read_reply_recipient.REQ and MM1_read_reply_originator.REQ shall carry the status of the MM retrieval, e.g. read or without being read.

8.1.6.4
Information Elements

Table 18: Information elements in the MM1_read_reply_recipient.REQ.

	Information element
	Presence
	Description

	Recipient address
	Mandatory
	The address of the MM recipient of the original MM, i,e, the originator of the read-reply report.

	Originator address
	Mandatory
	The address of the MM originator of the original MM, i,e, the recipient of the read-reply report.

	Message-ID
	Mandatory
	The message ID of the original MM. 

	Date and Time
	Optional
	Date and time the MM was handled (read, deleted without being read, etc.) (time stamp)

	MM Status
	Mandatory
	Status of the MM, e.g. Read, Deleted without being read

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


Table 19: Information elements in the MM1_read_reply_originator.REQ.

	Information element
	Presence
	Description

	Recipient address
	Mandatory
	The address of the MM recipient of the original MM, i,e, the originator of the read-reply report.

	Originator address
	Mandatory
	The address of the MM originator of the original MM, i,e, the recipient of the read-reply report.

	Message-ID
	Mandatory
	The message ID of the original MM.

	Date and Time
	Mandatory
	Date and time the MM was handled (read, deleted without being read, etc.) (time stamp)

	MM Status
	Mandatory
	Status of the MM, e.g. Read, Deleted without being read

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


8.1.7
Search and View the Inbox (by sender, subject, recipient, date, etc.)
MMS implementations that support Server Mailboxes shall provide a transaction that allows the User Agent to search and view the Inbox by a variety of criteria.  Using the Inbox View request with some selection criteria, the User Agent will be able to conditionally select a set of MMs within the Inbox and obtain a list of references to them, possibly across multiple folders.  By default, without other selection criteria, the View Inbox transactions will return a list of references to newly arrived MMs, if any.

Table 20: Abstract messages for viewing the Inbox with MMS

	Abstract messages
	Type
	Direction

	MM1_inbox_view.REQ
	Request
	MMS UA -> MMS Relay/Server

	MM1_inbox_view.RES
	Request
	MMS UA <- MMS Relay/Server


The View Inbox transactions shall be provided by MMSEs that support folders with the Server Mailbox model.
8.1.7.1
Normal Operations

The MMS User Agent will issue an MM1_inbox_view.REQ message containing the search and view criteria to the MMS Relay/Server. The MMS Relay/Server will respond with an abstract message, MM1_inbox_view.RES, containing the resulting folder view data as the content of the abstract message.  This information shall consist of a listing of the Inbox contents, each item of which will consist of a configurable summary, containing these items:

· If an MM, the MM’s sender, date, subject, recipient list, and flags or icons, or other indicators configured to match the MMs’ content types;
· If a sub-folder, the folder’s name, and the number of items contained within it;
· A URI reference to the item (for both MMs and sub-folders).
The ordering of the items in the list are determined by the view definition, occurring within the MM1_inbox_view.REQ transaction directly, or referenced indirectly by it.
8.1.7.2
Abnormal Operations

Upon an error, the MM1_inbox_view.RES message will contain a Status code indicating the nature of the error.  There may be an additional Status Text element to provide explanatory text.  The errors that have been identified include:

· Mailbox does not exist (invalid mailbox address)
· Unknown view name
· System I/O error during read operation

· Badly formatted transaction

8.1.7.3
Features

Mailbox address: Any of the addresses associated with the mailbox.

View name: If present, this request is for a pre-configured view, referenced by name.  For example, it is expected that each provider will configure the standard “Inbox” view.  If the View name is not present, the remaining information elements (below) are used to construct a dynamic view.
It is not specified in this release how view names are to be pre-configured.  Nor is it given in this specification how an MMS User Agent may discover what view names have been pre-configured.
Sort fields: A list of field names, each with an optional sorting qualifier, that are used to determine the order of the items returned.  The order of the field names determines the precedence for sorting.  The sorting qualifier can be either “up” or “down”, with “up” being the default if not supplied.  Examples of sort field values: “Date:down, Priority, Sender”, “Subject”, “Subject-thread”, etc.

Select fields: A list of selectors, each of which is a field selector or state selector.  A field selector consists of a field name, possibly followed by a comparison operator and a comparison value.   A state selector is one of several defined state keywords.  

Each selector is applied, in order, to determine the items within the named folder to be returned for viewing.  It is not an error if no items are selected, or if all items are selected.
A field selector with no comparison does not cause a selection, but causes the named field to be used for presentation in the results.

A field selector with a comparison and value is used as a test against each MM in the folder.  If the test against the corresponding MM field is successful, the MM is added to the list of MMs to be presented in the resulting view.  For example, if the field selector “Date > ‘last month’” is used, only those MMs with a Date that is greater than the first day of the last month will be selected for viewing.
A state selector is a test against the state of each MM; those MMs that match the state selector are selected for presenting in the resulting view.  For example, a state selector of “Unread” will return only MMs that have not been yet been retrieved (and marked as Read) by the User Agent.

Multiple selectors must all succeed against an MM before it is returned within the view results.
The field names correspond to message header names.

The state keywords that shall be recognized are: Read, Unread, Seen, Unseen, Marked, Unmarked, Deleted, Undeleted.  Others may be defined by each vendor.
The following operators shall be supported: “equals” (“=”) “does not equal” (“!=”), “greater than” (“>”), “greater than or equal” (“>=”), “less than” (“<”), “less than or equal” (“<=”), “matches” (“=~”), “does not match” (“!~”), “contains” (“~~”), “does not contain” (“~!”).  The words and symbols above are not the actual syntax used within a technical implementation; they are specified only for pedagogical purposes (to explain concepts and  usage within examples within this specification).
The values appropriate for each comparison varies with the field.  The Date field may be compared with a date value that can consist of a date string and an offset ([+-] number) in days.  The date strings can be typical date syntax, or keywords: today, tomorrow, yesterday, [this|next|last] [week|month|year|day-of-week].  Examples: last month, last week, next year, next week, today + 3.  Date specifications must be configurable for European (dd/mm/yy) or American format (mm/dd/yy), since they are syntactically indistinguishable for some values.

Folders: a keyword indicating whether or not, and how, folders should be selected.  The values can be: “none”, “top-level”, “nested”, or “all”.  If “none”, no folders will be selected for the view.  If “top-level”, only top-level folders will be selected, even if there are sub-folders.  If “nested”, only sub-folders will be selected for view.  If “all”, both top-level and nested folders will be selected for the view.  If this element is absent, then the default will be “none”.
Range: a range specifier, allowing partial views to be requested for memory-limited devices.  This can be one or two numbers.  The first number is the index of the first item in resulting view to return in the response; the second number is the number of items to return in the view.  If the second number is omitted, the default is to return all remaining items, starting at the first item index.  Examples: “Range: 20,10” (select 10 items starting at item #20; “Range: 50” (select all remaining items starting at item #50).

If a complete view of the mailbox has been selected, including all folders, then it may be appropriate to set a range in order to limit the amount of information transmitted to the mobile device on any given request.

Reference: A URL that is returned with which future equivalent views can be obtained.  The Folder View reference can be bookmarked by the User Agent and later reissued to obtain an equivalent view of the folder (but possibly updated with current changes).  If the implementation does not support Folder View URLs, this element will not be returned.

Content: the message body that contains the requested Inbox view information.  The content-type of this content shall be “text/plain”.  The exact formatting of the message body will be standardized within a technical realization of this transaction.
Transaction ID: The unique identifier for the request/response pair.

Status: This will be the status code for any failures of the MM1_folder_view.REQ command.

Status Text: This may be returned with an error status code to provide additional explanatory text.
8.1.7.4
Information Elements

Table 21: Information elements in the MM1_inbox_view.REQ .

	Information element
	Presence
	Description

	Mailbox address 
	Mandatory
	The mailbox address

	View name
	Optional
	For pre-configured views, this is the view name (e.g.: “Inbox”)

	Sort fields
	Optional
	A list of field names and optional sort qualifiers. E.g.: Date:rev, Priority, Sender.

	Select fields
	Optional
	A list of field names, comparison operators, and comparison values to be used to select MMs to be presented for the view.  E.g.: Date >= last month, Subject = “Urgent”, Unread.

	Folders
	Optional
	A folder selector: can be “top-level”, “nested”, “none”, or “all” indicating which sub-folders should be returned within the view

	Range
	Optional
	One or two numbers, indicating the first item index and number of items that are to be returned of the view response

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


The feature of nested folders is optional for MMS implementations.  For those implementations that do not support nested folders, the Folders request will either generate an error, or be silently ignored.
Table 22: Information elements in the MM1_inbox_view.RES .

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Mailbox address
	Mandatory
	The MMS address of the mailbox for which the following information elements apply

	Folder name
	Mandatory
	The localized name for the “Inbox” folder.

	View name
	Optional
	For pre-configured views, this is the view name (e.g.: “Inbox”)

	Sort fields
	Optional
	A list of field names and optional sort qualifiers. E.g.: Date:rev, Priority, Sender.

	Select fields
	Optional
	A list of selectors: either state or folder selectors.

	Folders
	Optional
	A folder selector: can be “top-level”, “nested”, “none”, or “all” indicating which sub-folders should be returned within the view

	Range
	Optional
	One or two numbers, indicating the first item index and number of items that are to be returned of the view response.

	Reference
	Optional
	The base URL by which this inbox view may be referenced.

	Content
	Optional
	The requested Inbox view information, formatted in a “text/plain” message body.

	Status
	Optional
	If an error occurs, this is a code indicating the exact cause of the error.  For successful responses, the Status may be returned with a corresponding success code.

	Status Text
	Optional
	If an error occurs, this may contain explanatory text that corresponds to the error code.


8.1.8
Delete an MM

The MMSE shall support the capability of an MMS User Agent to request that a given MM be deleted from the storage maintained by the MMS Relay/Server.  For terminal-based mailboxes, the act of retrieving an MM may allow the MM to be implicitly deleted.  For Server Mailboxes, this implicit deletion-upon-retrieval is usually not desirable; therefore an explicit transaction for Server Mailboxes shall be provided.  The conditions of implicit deletions shall be configurable, either on a per-system or per-subscriber basis.
Table 23: Abstract messages for MM deletion in MMS

	Abstract messages
	Type
	Direction

	MM1_delete.REQ
	Request
	MMS User Agent -> MMS Relay/Server

	MM1_delete.RES
	Response
	MMS User Agent <- MMS Relay/Server


The MM Delete transactions shall be provided by MMSEs that support the Server Mailbox model.
8.1.8.1
Normal Operations

The MMS User Agent will issue an MM1_delete.REQ message to the MMS Relay/Server with the unique MM message id.  The MMS Relay/Server will perform the requested deletion and return an MM1_delete.RES response which may contain a successful response code, or shall contain any error status and optional text.

8.1.8.2
Abnormal Operations

If the recipient MMS Relay/Server cannot process the MM1_delete.REQ, the recipient MMS Relay/Server shall respond with an error status in the MM1_delete.RES response message.

The errors that have been identified include:

· Message reference does not exist (invalid message reference)

· Badly formatted transaction

8.1.8.3
Features

Message ID: The unique message identifier for which this transaction pair applies.

Transaction ID: A unique identifier that enables responses to be correctly associated with their corresponding requests.

8.1.8.4
Information Elements

Table 24: Information elements in the MM1_delete.REQ .

	Information element
	Presence
	Description

	Message ID 
	Mandatory
	The unique identifier of the message to be deleted

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


Table 25: Information elements in the MM1_delete.RES .

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Status
	Optional
	The status of the MM deletion request.

	Status Text
	Optional
	Description which qualifies the status of the MM deletion request.


8.1.9
Update MM information (headers, flags, etc.)

The MMS Relay/Server shall support the capability of having selected information elements of an MM updated by the MMS User Agent, possibly indirectly through the MMS Relay. 

Table 26: Abstract messages for MM updates in MMS

	Abstract messages
	Type
	Direction

	MM1_update.REQ
	Request
	MMS User Agent -> MMS Relay/Server

	MM1_update.RES
	Response
	MMS User Agent <- MMS Relay/Server


The MM Update transactions shall be provided by MMSEs that support the Server Mailbox model.
8.1.9.1
Normal Operations

The MMS User Agent will send an MM1_update.REQ containing a message reference and the update information to the MMS Relay/Server. The MMS Relay/Server will perform the requested information element updates and return a MM1_update.RES response which may contain a successful response, or shall contain any error status and optional text.

The MM Message ID may not be updated, but other MM information element may be updated, including the content itself.  In practise, MMSE operators may place additional restrictions on the ability of a User Agent to update certain elements, such as the Sender or information elements related to billing information.  The MMSE implementation shall support the capability of configuring which MM information elements may be updated and which may not be updated.

8.1.9.2
Abnormal Operations

If the recipient MMS Relay/Server cannot process the MM1_update.REQ, for example due to invalid content location or expiration of the message, the recipient MMS Relay/Server shall respond with an error status in the MM1_update.RES response message.

The errors that have been identified include:

· Message reference does not exist (invalid message reference)

· Invalid information element

· Invalid value for information element

· Badly formatted transaction

8.1.9.3
Features

Message ID: The unique message identifier for which this transaction pair applies.

Update element: This is the name of an information element which is to have its value updated.  It is not an error to name a previously unknown field; new fields can be inserted just by naming them on the MM1_update.REQ.  The MMSE shall support a configurable table of information element names that controls which elements may be updated and by whom.  This will allow the MMSE operators to forbid changes to certain pieces of information, such as the “Sender” and “Message Id” fields.

Update value: This is the value to set to the previously named information element.  If a particular information element has some syntax rules, they may be used to validate the update values.  If the Update value is empty, the corresponding value in the MM will be removed.  The special case values of “nil” or “()” will be used to mean no value for the field to be updated.
Transaction ID: A unique identifier that enables responses to be correctly associated with their corresponding requests.

8.1.9.4
Information Elements

Table 27: Information elements in the MM1_update.REQ .

	Information element
	Presence
	Description

	Message ID 
	Mandatory
	The unique identifier of the message

	Update element
	Mandatory
	The name of an attribute to update

	Update value
	Mandatory
	The value to update for the previously named Update element

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


Multiply occurring pairs of “Update element” and “Update value” may occur within the MM1_update.REQ.  It is an error if an “Update element” is not followed with an “Update value”.
Table 28: Information elements in the MM1_update.RES .

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Status
	Optional
	The status code of the MM update request

	Status Text
	Optional
	Explanatory text corresponding to the Status code


8.1.10 Read mailbox information
The MMS Relay/Server shall provide functions with which the MMS User Agent may obtain information about a user’s mailbox.  The transaction flow consists of a request from the MMS User Agent to the MMS Relay/Server, which returns a response.
Table 29: Abstract messages for retrieval of Mailbox Information in MMS

	Abstract messages
	Type
	Direction

	MM1_mbox_info.REQ
	Request
	MMS UA -> MMS Relay/Server

	MM1_mbox_info.RES
	Response
	MMS UA <- MMS Relay/Server


The MM Read Mailbox transactions shall be provided by MMSEs that support the Server Mailbox model.
8.1.10.1 Normal Operations
The MMS User Agent will issue an MM1_mbox_info.REQ message to the MMS Relay/Server. The MMS Relay/Server will respond with an MM1_mbox_info.RES abstract message containing the requested mailbox information.  This information shall consist of one or more of the following items:

· Mailbox addresses: email, E.164, alternates, or all of these

· Folder name list, including top-level, nested, or both
· Total current size of the mailbox in units of messages, bytes, or both
· Limits, if any, on the total size of the mailbox in units of messages, bytes, or both
· The size and any limits of each folder
In response, the MM1_mbox_info.RES message will be sent by the recipient MMS Relay/Server with the requested information, delivered within an abstract message.
8.1.10.2 Abnormal Operations
If the MM1_mbox_info.REQ operation fails, the MM1_mbox_info.RES message shall contain the appropriate error status code, and may also contain corresponding explanatory status text.  The errors that have been identified include:

· Mailbox does not exist
· Badly formatted transaction
· Mailboxes not supported
· System I/O error

8.1.10.3 Features
Address: The MMS address of the mailbox of which information is being requested.  Currently, this will be an RFC822 address or an E.164 number.
Addresses: On request, this indicates if and which addresses of the mailbox are to be returned.  It’s value can be: “email”, “e.164”, “alternates”, or “all”.

In the response, this element contains the list of addresses as requested.

Totals: On request, indicates which kind of mailbox or folder totals are requested.  The value may be: “msgs”, “bytes”, or both.

In the response, this element contains the mailbox totals as requested.  If folder information has also been requested, this element is a list, with the first value being for the mailbox, and the subsequent values applying to corresponding items from the Folders list (see below).

Limits: On request, this element names which mailbox or folder limits are requested.  The value may be “msgs”, “bytes”, or both.

In the response, this element contains the mailbox and folder limits as requested.  When folder limits have been requested, the first numbers will be the mailbox limits, and the subsequent numbers will apply to the corresponding folder names in the Folders list (see below).
Folders: On request, this element names which folder names are being requested.  The value may be “top-level”, “nested”, or “all”.

In the response, this is a list of folder names as requested.  For nested folders, the standard MMS syntax for nested folder names will be “parent/folder”.  In other words, the folder separator will be the forward slash “/”.

When totals or limits have been requested with folders, the totals or limits responses will consist of a list of numbers, the order of which will correspond to the order of the folder names returned on the Folders element.
Transaction ID: The unique identifier for the request/response pair.

Status: The response status code must be set for failures of the MM1_mbox_info.REQ message.  If may be set for successful responses.

Status Text: The status text is optional, and may be returned to provide explanatory text corresponding to the Status code.
8.1.10.4 Information Elements
Table 30: Information elements in the MM1_mbox_info.REQ .

	Information element
	Presence
	Description

	Address 
	Mandatory
	The MMS address of the mailbox of which information is being requested (this will be either an RFC822 address or an E.164 number)

	Addresses
	Optional
	If present, may be “email”, “e164”, “alternates”, or “all”.

	Totals
	Optional
	If present, may be “msgs”, “bytes”, or both to indicate that the current totals (messages and bytes) are requested

	Limits
	Optional
	If present, may be “msgs”, “bytes”, or both to indicate that the current limits (or quotas) in number of messages or bytes are requested.

	Folders
	Optional
	If present, may be “top”, “nested”, or “all” to indicate that the top-level folder names, the nested folder names, or all folder names are requested.

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


Each of the information elements may be given in combination with the others, with the expected results.  For example, if “Totals: msgs” and “Folders: nested” are requested, the response will be a list of all the nested folders and their corresponding totals in number of messages.  If the request contains only the optional “Addresses: e164”, then the response will contain the corresponding primary E.164 phone number for the mailbox.
If none of the optional information elements are present in the request, the default request will consist of “Folders: all” and “Totals: msgs”.
Table 31: Information elements in the MM1_mbox_info.RES .

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Address
	Mandatory
	The MMS address of the mailbox for which the following information elements apply

	Addresses
	Optional
	If the Addresses list was requested, this element contains the responses, as a list

	Totals
	Optional
	The total number of messages, bytes, or both, for the mailbox, depending upon the presence and value of “Totals” in the request.

	Limits
	Optional
	The limits (quota) of the mailbox in messages, bytes, or both, depending upon the presence and value of “Limits” in the request.

	Folders
	Optional
	A list of folder names that correspond to the request value of “Folders”: either the top-level, nested, or all folders.  If Totals and Limits were also given on the request, then each folder name will also have its total and limit values returned in response.

	Status
	Optional
	If an error occurs, this is a code indicating the exact cause of the error.  For successful responses, the Status may be returned with a corresponding success code.

	Status Text
	Optional
	If an error occurs, this may contain explanatory text that corresponds to the error code.


8.1.11
File an MM into a folder

MMS implementations that support Server Mailboxes with folders shall provide a transaction that will allow an existing MM reference to be refiled into a named folder.
The MM File MM into a Folder transactions shall be provided by MMSEs that support folders with the Server Mailbox model.
8.1.11.1
Normal Operations

The MMS User Agent will send an MM1_refile.REQ abstract message containing the mailbox address, message reference, and destination folder name to the MMS Relay/Server.   The MMS Relay/Server will refile the MM as requested and return an MM1_refile.RES message, which may have a successful status, or shall contain an error status code, and optional status text string.

If the destination folder name contains nonexisting parent folders, the parent folders will be created automatically along with the destination folder.
8.1.11.2
Abnormal Operations

If the MM1_refile.REQ operation fails, the MM1_refile.RES message shall contain the appropriate error status code, and may also contain corresponding explanatory status text.  The errors that have been identified include:

· Mailbox does not exist (unknown mailbox address)

· Message does not exist (invalid message reference)
· Badly formatted folder name (invalid folder name)
· Badly formatted transaction

· Mailboxes not supported
· Folders not supported
· System I/O error
8.1.11.3
Features

Mailbox address: Any of the addresses associated with the mailbox.

Message ID: The unique identifier for the MM to be refiled.  

Folder name: The name of the folder, as a UTF-8 string, into which the MM will be refiled.  If nested folders are supported, parent folder names shall be created dynamically.

Transaction ID: The unique identifier for this pair of transactions.

Status: This will be the status code for any failures of the MM1_folder_create.REQ command.

Status Text: This may be returned with an error status code to provide additional explanatory text.
8.1.11.4
Information Elements

Table 32: Information elements in the MM1_refile.REQ .

	Information element
	Presence
	Description

	Mailbox address 
	Mandatory
	The mailbox address

	Message ID
	Mandatory
	The unique identifier for the MM to be refiled.

	Folder name
	Mandatory
	The destination folder name.  This is a UTF-8 string.

	Transaction ID
	Mandatory
	The unique identifier for this transaction


Table 33: Information elements in the MM1_refile.RES .

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Status
	Optional
	If an error occurs, this is a code indicating the exact cause of the error.  For successful responses, the Status may be returned with a corresponding success code.

	Status Text
	Optional
	If an error occurs, this may contain explanatory text that corresponds to the error code.


8.1.12
Read folder information

The MMS Relay/Server shall provide functions with which the MMS User Agent may obtain information about a given folder within a given mailbox.  The transaction flow consists of a request, containing the mailbox address and folder name, from the MMS User Agent to the MMS Relay/Server, which returns a response containing the requested information.
The abstract messages for a folder information request and response are detailed here:
Table 34: Abstract messages for Retrieval of Folder Information in MMS

	Abstract messages
	Type
	Direction

	MM1_folder_info.REQ
	Request
	MMS UA -> MMS Relay/Server

	MM1_folder_info.RES
	Response
	MMS UA <- MMS Relay/Server


The Read Folder Information transactions shall be provided by MMSEs that support folders with the Server Mailbox model.
8.1.12.1 Normal Operations
The MMS User Agent will issue an MM1_folder_info.REQ message to the MMS Relay/Server. The MMS Relay/Server will respond with an abstract message containing the requested folder information.  This information shall consist of one or more of the following items:

· List of MMs

· List of any sub-folder names

· Total current size of the folder in units of messages, bytes, or both

· Limits, if any, on the total size of the folder in units of messages, bytes, or both
8.1.12.2 Abnormal Operations
Upon an error, the MM1_folder_info.RES message will contain a Status code indicating the nature of the error.  There may be an additional Status Text element to provide explanatory text.  The errors that have been identified include:

· Mailbox does not exist (invalid mailbox address)

· Folder does not exist (invalid folder name)

· System I/O error during read operation
· Mailboxes not supported
· Folders not supported
· Badly formatted transaction

8.1.12.3 Features
Address : The MMS address of the mailbox of which folder information is being requested.
Folder name: The folder name for which information is being requested.  This can be a UTF-8 string.
Folders: In the request, this indicates that the list of any subfolder names be returned in the response.

In the response, this is a list of folder names that are contained within the folder.  These folder names shall be represented as UTF-8 strings.
Messages: In the request, this element indicates that the folder’s list of MM ids should be returned in the response.

In the response, this is a list of message references (MM ids) that can be used in conjunction with the Folder reference to create a URI that will reference the specific message.  This may be a simple list of numbers, or it may be a list of complex hash codes.  This specification does not require any particular syntax except that it must be compatible with the URI syntax (i.e.: no special characters).
Totals: In the request, this indicates that the total number of messages, bytes, or both contained by the folder should be returned.  This can be “msgs”, “bytes”, or both.

In the response, this is the number of messages, bytes, or both for the folder, as well as the messages sizes, if “Messages” were also requested.
Limits: In the request, this indicates that the folder’s limits (in messages, bytes, or both) be returned.  Can be “msgs”, “bytes”, or both.

In the response, this is the limits (quota) of the folder in messages, bytes, or both.
Reference: If present on the request, indicates that the folder’s base reference URI be returned in the response.

In the response, this is the folder’s base reference URL, which is site configurable.  It will typically be something like: mms://mms-server.mms-domain/mailbox-path/folder-path.  In creating a message URL with this reference, the message id should be appended to the reference using this syntax: mms://mms-server.mms-domain/mailbox/folder/messageid.  For those MMS implementations that do not support folders, the configurable base reference may have “/folder” omitted, and possibly the “/mailbox” portion as well.
Transaction ID: The unique identifier for the request/response pair.

Status: This will be the status code for any failures of the MM1_folder_info.REQ command.
Status Text: This may be returned with an error status code to provide additional explanatory text.
8.1.12.4
Information Elements

Table 35: Information elements in the MM1_folder_info.REQ .

	Information element
	Presence
	Description

	Address 
	Mandatory
	The MMS address of the mailbox of which information is being requested (this will be either an RFC822 address or an E.164 number)

	Folder name
	Mandatory
	The folder name for which information is being requested.  This can be a UTF-8 string.

	Folders
	Optional
	If present, indicates that the list of subfolders should be returned in the response

	Messages
	Optional
	If present, indicates that the list of messages contained within the folder should be returned.

	Totals
	Optional
	If present, indicates that the current folder totals be returned.  Can be “msgs”, “bytes”, or both.

	Limits
	Optional
	If present, indicates that the folder limits be returned.  Can be “msgs”, “bytes”, or both

	Reference
	Optional
	If present, indicates that the base reference for the folder be returned.  The base reference can be further qualified with additional selectors to address a message within the folder.

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


The feature of nested folders is optional for MMS implementations.  For those implementations that do not support nested folders, the Folders request will be silently ignored.

Table 36: Information elements in the MM1_folder_info.RES .

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Address
	Mandatory
	The MMS address of the mailbox for which the following information elements apply

	Folder name
	Mandatory
	The folder name for which the following information applies

	Folders
	Optional
	The list of sub-folder names that are contained within the folder

	Messages
	Optional
	The list of message ids that are contained within the folder

	Totals
	Optional
	The total number of messages, bytes, or both, for the folder, depending upon the presence and value of “Totals” in the request.

	Limits
	Optional
	The limits (quota) of the folder in messages, bytes, or both, depending upon the presence and value of “Limits” in the request.

	Folders
	Optional
	A list of folder names that correspond to the request value of “Folders”: either the top-level, nested, or all folders.  If Totals and Limits were also given on the request, then each folder name will also have its total and limit values returned in response.

	Reference
	Optional
	The base URL by which the folder (and its messages) may be referenced.

	Status
	Optional
	If an error occurs, this is a code indicating the exact cause of the error.  For successful responses, the Status may be returned with a corresponding success code.

	Status Text
	Optional
	If an error occurs, this may contain explanatory text that corresponds to the error code.


8.1.13
View a folder (by sender, subject, recipient, date, etc.)
For MMS implementations that support mailboxes with folders, the MMS Relay/Server shall support transactions that provide server-generated views of a given folder.  These views may be created dynamically with selectors in the request message, or these views may be defined in advance and selected by name.  For example, an MMS User Agent may issue a request to obtain the standard “Inbox” view, which has been defined to be a presentation of the folder named “Inbox”, where the message summaries are listed in reverse chronological order.  The “View Folder” transaction (given above) may be a special-case application of this more general transaction.
A view is a presentation of a folder, where the messages are filtered by various criteria and presented in a selected order.  The standardization of selectable folder views provides for interoperable and efficient transactions between MMS User Agents and MMS Relay/Servers of varying vendors.
Table 37: Abstract messages for Viewing a Folder in MMS

	Abstract messages
	Type
	Direction

	MM1_folder_view.REQ
	Request
	MMS UA -> MMS Relay/Server

	MM1_folder_view.RES
	Response
	MMS UA <- MMS Relay/Server


The View Folder transactions shall be provided by MMSEs that support folders with the Server Mailbox model.
8.1.13.1
Normal Operations

The MMS User Agent will issue an MM1_folder_view.REQ message containing the view criteria to the MMS Relay/Server. The MMS Relay/Server will respond with an abstract message, MM1_folder_view.RES, containing the resulting folder view data as the content of the abstract message.  This information shall consist of one or more of the following items:

· The name of the folder being viewed, as an UTF-8 string,
· A list of the folder’s contents, each item of which will consist of a configurable summary, containing these items:

· A reference to the item as a URI;

· If a sub-folder, the folder’s name (relative to the folder named on the request), and the number of items contained within it;

· If an MM, the MM’s sender, date, subject, recipient list, and flags or icons configured to match the MMs’ content types.
· The ordering of the items in the list are determined by the view definition, occurring within the MM1_folder_view.REQ transaction directly, or referenced indirectly by it.
8.1.13.2 Abnormal Operations

Upon an error, the MM1_folder_view.RES message will contain a Status code indicating the nature of the error.  There may be an additional Status Text element to provide explanatory text.  The errors that have been identified include:

· Mailbox does not exist (invalid mailbox address)

· Folder does not exist (invalid folder name)

· Unknown view name

· System I/O error during read operation
· Folders not supported
· Badly formatted transaction

8.1.13.3
Features

Mailbox address: Any of the addresses associated with the mailbox.

Folder name: The folder name, as a UTF-8 string, for which the view is to be applied.
View name: If present, this request is for a pre-configured view, referenced by name.  For example, it is expected that each provider will configure the standard “Inbox” view.  If the View name is not present, the remaining information elements are used to construct a dynamic view.
Sort fields: A list of field names, each with an optional sorting qualifier, that are used to determine the order of the items returned.  The order of the field names determines the precedence for sorting.  The sorting qualifier can be either “up” or “down”, with “up” being the default if not supplied.  Examples of sort field values: “Date:down, Priority, Sender”, “Subject”, “Subject-thread”, etc.
Select fields: a list of selectors, each of which consists of a field name, comparison operator, and a comparison value.   Each selector is applied, in order, to determine the items within the named folder to be returned for viewing.  It is not an error if no items are selected, or if all items are selected.

See the “View Inbox” Feature description (above) for more information about the Select fields.
Folders: a keyword indicating whether or not, and how, folders should be selected.  The values can be: “none”, “top-level”, “nested”, or “all”.  If “none”, no folders will be selected for the view.  If “top-level”, only top-level folders will be selected, even if there are sub-folders.  If “nested”, only sub-folders will be selected for view.  If “all”, both top-level and nested folders will be selected for the view.
Range: a range specifier, allowing partial views to be requested for memory-limited devices.  This can be one or two numbers, which are treated as item indexes.  The first number is the index of the first item in resulting view to return in the response; the second number is the number of items to return in the view.  If the second number is omitted, the default is to return all remaining items, starting at the first item index.  Examples: “Range: 20,10” (select 10 items starting at item #20; “Range: 50” (select all remaining items starting at item #50).
If a complete view of the mailbox has been selected, including all folders, then it may be appropriate to set a range in order to limit the amount of information transmitted to the mobile device on any given request.
Reference: A URL that is returned with which future equivalent views can be obtained.  The Folder View reference can be bookmarked by the User Agent and later reissued to obtain an equivalent view of the folder (but possibly updated with current changes).  If the implementation does not support Folder View URLs, this element will not be returned.
Content: the requested items as configured by the view summary returned in the message body, formatted as a “text/plain” object.
Transaction ID: The unique identifier for the request/response pair.

Status: This will be the status code for any failures of the MM1_folder_view.REQ command.

Status Text: This may be returned with an error status code to provide additional explanatory text.

8.1.13.4
Information Elements

Table 38: Information elements in the MM1_folder_view.REQ .

	Information element
	Presence
	Description

	Mailbox address 
	Mandatory
	The mailbox address

	Folder name
	Mandatory
	The folder name for which a view is being requested.  This is a UTF-8 string.

	View name
	Optional
	For pre-configured views, this is the view name (e.g.: “Inbox”)

	Sort fields
	Optional
	A list of field names and optional sort qualifiers. E.g.: Date:rev, Priority, Sender.

	Select fields
	Optional
	A list of selectors: state or field selectors.

	Folders
	Optional
	A folder selector: can be “top-level”, “nested”, “none”, or “all” indicating which sub-folders should be returned within the view

	Range
	Optional
	One or two numbers, indicating the first item index and number of items that are to be returned of the view response

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


The feature of nested folders is optional for MMS implementations.  For those implementations that do not support nested folders, the Folders request will either generate an error, or be silently ignored.
Table 39: Information elements in the MM1_folder_view.RES .

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Mailbox address
	Mandatory
	The MMS address of the mailbox for which the following information elements apply

	Folder name
	Mandatory
	The folder name for which the following information applies

	View name
	Optional
	For pre-configured views, this is the view name (e.g.: “Inbox”)

	Sort fields
	Optional
	A list of field names and optional sort qualifiers. E.g.: Date:rev, Priority, Sender.

	Select fields
	Optional
	A list of selectors: either state or field selectors used to select MMs.

	Folders
	Optional
	A folder selector: can be “top-level”, “nested”, “none”, or “all” indicating which sub-folders should be returned within the view

	Range
	Optional
	One or two numbers, indicating the first item index and number of items that are to be returned of the view response.

	Reference
	Optional
	The base URL by which this folder view may be referenced.

	Content
	Optional
	The requested folder elements, presented in the order determined by the Select fields, formatted in the message body as a “text/plain” object.

	Status
	Optional
	If an error occurs, this is a code indicating the exact cause of the error.  For successful responses, the Status may be returned with a corresponding success code.

	Status Text
	Optional
	If an error occurs, this may contain explanatory text that corresponds to the error code.


8.1.14 Create a new folder
The MMS Relay/Server supports the functionality of creating a folder by name, possibly within the context of another folder (if nested folders are supported).  Folder names are represented in UTF-8 strings, which provides for locale-specific folder names.
Table 40: Abstract messages for Creation of a Folder in MMS

	Abstract messages
	Type
	Direction

	MM1_folder_create.REQ
	Request
	MMS UA -> MMS Relay/Server

	MM1_folder_create.RES
	Response
	MMS UA <- MMS Relay/Server


The Create Folder transactions shall be provided by MMSEs that support folders with the Server Mailbox model.
8.1.14.1 Normal Operations
The MMS User Agent will issue an MM1_folder_create.REQ message containing the folder name to the MMS Relay/Server.  The MMS Relay/Server will respond with an abstract message, MM1_folder_create.RES, containing the resulting status.
8.1.14.2 Abnormal Operations
Upon an error, the MM1_folder_create.RES message will contain a Status code indicating the nature of the error.  There may be an additional Status Text element to provide explanatory text.  The errors that have been identified include:

· Mailbox does not exist (invalid mailbox address)
· Bad folder name (invalid folder name)
· Folders not supported
· Badly formatted transaction
8.1.14.3 Features
Mailbox address: Any of the addresses associated with the mailbox.

Folder name: The folder name, as a UTF-8 string, which is to be created.  If nested folders are supported, parent folder names shall be created dynamically.
Transaction ID: The unique identifier for the request/response pair.

Status: This will be the status code for any failures of the MM1_folder_create.REQ command.

Status Text: This may be returned with an error status code to provide additional explanatory text.
8.1.14.4 Information Elements

Table 41: Information elements in the MM1_folder_create.REQ .

	Information element
	Presence
	Description

	Mailbox address 
	Mandatory
	The mailbox address

	Folder name
	Mandatory
	The folder name that is to be created.  This is a UTF-8 string.

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


Table 42: Information elements in the MM1_folder_create.RES .

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Mailbox address 
	Mandatory
	The mailbox address

	Folder name
	Mandatory
	The folder name for which a view is being requested.  This is a UTF-8 string.

	View name
	Optional
	For pre-configured views, this is the view name (e.g.: “Inbox”)

	Sort fields
	Optional
	A list of field names and optional sort qualifiers. E.g.: Date:rev, Priority, Sender.

	Select fields
	Optional
	A list of field names, comparison operators, and comparison values to be used to select MMs to be presented for the view.  E.g.: Date >= last month, Subject = “Urgent”

	Folders
	Optional
	A folder selector: can be “top-level”, “nested”, “none”, or “all” indicating which sub-folders should be returned within the view

	Range
	Optional
	One or two numbers, indicating the first item index and number of items that are to be returned of the view response


8.1.15 Rename a folder
The MMS Relay/Server shall support the capability of renaming an existing folder name to another name.  If nested folders are supported, and if either the old or new folder name is nested, the effect of the rename is also a move operation.
Table 43: Abstract messages for Renaming a Folder

	Abstract messages
	Type
	Direction

	MM1_folder_rename.REQ
	Request
	MMS UA -> MMS Relay/Server

	MM1_folder_rename.RES
	Response
	MMS UA <- MMS Relay/Server


The Rename Folder transactions shall be provided by MMSEs that support folders with the Server Mailbox model.
8.1.15.1 Normal Operations
The MMS User Agent will issue an MM1_folder_rename.REQ message containing the mailbox address, old folder name and new folder name to the MMS Relay/Server. The MMS Relay/Server will respond with an abstract message, MM1_folder_rename.RES, containing the resulting status.
8.1.15.2 Abnormal Operations
Upon an error, the MM1_folder_rename.RES message will contain a Status code indicating the nature of the error.  There may be an additional Status Text element to provide explanatory text.  The errors that have been identified include:

· Mailbox does not exist (invalid mailbox address)

· Folder name does not exist (invalid old folder name)

· Bad folder name (invalid new folder name)
· Folders not supported
· Badly formatted transaction
8.1.15.3 Features
Mailbox address: Any of the addresses associated with the mailbox.

Old Folder name: The folder name, as a UTF-8 string, which is to be renamed.  
New Folder name: The new name of the folder, as a UTF-8 string.  If nested folders are supported, parent folder names shall be created dynamically.  Further, if the parent folder names of the Old Folder Name and the New Folder Name are not the same, the “rename” has the effect of moving (or refiling) the message.
Transaction ID: The unique identifier for this pair of transactions.
Status: This will be the status code for any failures of the MM1_folder_create.REQ command.

Status Text: This may be returned with an error status code to provide additional explanatory text.

8.1.15.4 Information Elements

Table 44: Information elements in the MM1_folder_rename.REQ .

	Information element
	Presence
	Description

	Mailbox address 
	Mandatory
	The mailbox address

	Old Folder name
	Mandatory
	The folder name that is to be renamed.  This is a UTF-8 string.

	New Folder name
	Mandatory
	The new folder name.  This is a UTF-8 string.

	Transaction ID
	Mandatory
	The unique identifier for this transaction


Table 45: Information elements in the MM1_folder_rename.RES .

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Status
	Optional
	If an error occurs, this is a code indicating the exact cause of the error.  For successful responses, the Status may be returned with a corresponding success code.

	Status Text
	Optional
	If an error occurs, this may contain explanatory text that corresponds to the error code.


8.1.16 Delete a folder
The MMS Relay/Server shall support the capability of deleting a folder, if folders are supported by an implementation.  
Table 46: Abstract messages for Deleting a Folder

	Abstract messages
	Type
	Direction

	MM1_folder_delete.REQ
	Request
	MMS UA -> MMS Relay/Server

	MM1_folder_delete.RES
	Response
	MMS UA <- MMS Relay/Server


The Delete Folder transactions shall be provided by MMSEs that support folders with the Server Mailbox model.
8.1.16.1 Normal Operations

To delete a folder, the MMS User Agent will send an MM1_folder_delete.REQ with the folder name to be deleted, to the MMS Relay/Server. The MMS Relay/Server will respond with an abstract message, MM1_folder_delete.RES, containing the resulting status.

The MM1_folder_delete.RES shall return a Status code if an error occurs, possibly including a Status text containing an explanatory text.  Upon normal operation, a Status code may be returned.
8.1.16.2 Abnormal Operations

Upon an error, the MM1_folder_delete.RES message will contain a Status code indicating the nature of the error.  There may be an additional Status Text element to provide explanatory text.  The errors that have been identified include:

· Mailbox does not exist (invalid mailbox address)

· Folder name does not exist (invalid folder name)
· Folders not supported
· Badly formatted transaction
8.1.16.3 Features

Mailbox address: Any of the addresses associated with the mailbox.

Folder name: The folder name, as a UTF-8 string, which is to be created.  If nested folders are supported, parent folder names shall be created dynamically.
Transaction ID: The unique identifier for the request/response pair.
Status: This will be the status code for any failures of the MM1_folder_create.REQ command.

Status Text: This may be returned with an error status code to provide additional explanatory text.

8.1.16.4 Information Elements

Table 47: Information elements in the MM1_folder_delete.REQ .

	Information element
	Presence
	Description

	Mailbox address 
	Mandatory
	The mailbox address

	Folder name
	Mandatory
	The folder name that is to be deleted.  This is a UTF-8 string.

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


Table 48: Information elements in the MM1_folder_delete.RES .

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Status
	Optional
	If an error occurs, this is a code indicating the exact cause of the error.  For successful responses, the Status may be returned with a corresponding success code.

	Status Text
	Optional
	If an error occurs, this may contain explanatory text that corresponds to the error code.


8.1.17
Purge a folder
The MMSE shall support the capability of removing selected items within a given folder, if the MMSE supports folders in general.  The purge function shall support the removal of deleted MMs, all MMs, within sub-folders or not, or any combination of these.  These transactions support the need for efficient management of folders’ contents from a mobile device.
Table 49: Abstract messages for purging a Folder

	Abstract messages
	Type
	Direction

	MM1_folder_purge.REQ
	Request
	MMS UA -> MMS Relay/Server

	MM1_folder_purge.RES
	Response
	MMS UA <- MMS Relay/Server


The Purge Folder transactions shall be provided by MMSEs that support folders with the Server Mailbox model.
8.1.17.1
Normal Operations

To purge a folder, the MMS User Agent will send an MM1_folder_purge.REQ with the folder name to be purge, and the purge qualifier (ie: what items to purge), to the MMS Relay/Server. The MMS Relay/Server will respond with an abstract message, MM1_folder_purge.RES, containing the resulting status.

The MM1_folder_purge.RES shall return a Status code if an error occurs, possibly including a Status text containing an explanatory text.  Upon normal operation, a Status code may be returned.
8.1.17.2
Abnormal Operations

Upon an error, the MM1_folder_purge.RES message will contain a Status code indicating the nature of the error.  There may be an additional Status Text element to provide explanatory text.  The errors that have been identified include:

· Mailbox does not exist (invalid mailbox address)

· Folder name does not exist (invalid folder name)

· Folders not supported

· Badly formatted transaction
8.1.17.3
Features

Mailbox address: Any of the addresses associated with the mailbox.
Folder name: The folder name, as a UTF-8 string, which is to be purged.
Purge qualifier: a list of keywords indicating exactly how the purge is to be accomplished.  The values may be: “deleted”, “msgs”, “folders”, “top-level”, “nested”, or “all”.  The “deleted” keyword means to purge all MMs that are marked for deletion.  The keyword “msgs” means to delete all messages, whether or not they are marked for deletion. “Folders” means that subfolders should be purged. The “top-level” means to not descend into any sub-folders, if nested folders are supported.  “Nested” means to descend the purge operation into sub-folders.  The keyword “all” means to delete all contents of the folders, including messages and folders.  
Transaction ID: The unique identifier for this pair of transactions.

8.1.17.4
Information Elements

Table 50: Information elements in the MM1_folder_purge.REQ .

	Information element
	Presence
	Description

	Mailbox address 
	Mandatory
	The mailbox address

	Folder name
	Mandatory
	The folder name that is to be purged.  This is a UTF-8 string.

	Purge selector
	Optional
	Indicates what items are to be purged from the folder.  It may be “deleted”, “msgs”, “folders”, or “all”.

	Transaction ID 
	Mandatory
	The unique identifier for this transaction


Table 51: Information elements in the MM1_folder_purge.RES .

	Information element
	Presence
	Description

	Transaction ID 
	Mandatory
	The unique transaction identifier to which this response applies

	Status
	Optional
	If an error occurs, this is a code indicating the exact cause of the error.  For successful responses, the Status may be returned with a corresponding success code.

	Status Text
	Optional
	If an error occurs, this may contain explanatory text that corresponds to the error code.
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