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1. Abbreviations

HTTP

Hypertext Transfer Protocol

IANA

Internet Assigned Numbers Authority

MIME

Multipurpose Internet Mail Extensions

MMS

Multimedia Messaging Service

PDU

Protocol Data Unit

URL

Uniform Resource Locator

WAP

Wireless Application Protocol

WIM

Wireless Identity Module

WSP

Wireless Session Protocol

WTLS

Wireless Transport Layer Security

2. Introduction

Multimedia Messaging Service (MMS) is a non-realtime messaging service, which allows the exchange of multimedia content. The Release 1999 has been a co-operation between WAP Forum and 3GPP TSG T2. The Release 1999 specification of MMS is defined in specifications 22.140 and 23.140 and the relevant WAP specifications.

The technical specifications in WAP Forum have been developed as a combination of internet-style email messaging and the short message service available today in GSM networks. The purpose of this input paper is to present the MMS technical solution according to WAP specifications and allow the delegates to evaluate and comment this work and prepare the MMS release 2000 development.

3. Application Protocol Model

The application protocol model for the multimedia messaging service consists of the following PDUs (protocol data units):

M.Send.req
The multimedia message that is sent from originating terminal to MMS relay/server.

M-Send.conf
The response to the sent multimedia message

M-Notification.ind
The notification message to the recipient terminal

M-NotifyResp.ind
The response message to the notification message

M-Retrieve.conf
The multimedia message that is sent from server to the recipient terminal

M-Acknowledge.req
The acknowledge message of the deferred multimedia message delivery

M-Delivery.ind
The delivery report of the multimedia message

Figure 1 describes the flow diagram of protocol operations. These operations are described in detail in the following chapters.
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Figure 1. Flow diagram of the MMS application protocol.

3.1 Sending of Multimedia Message

The originating terminal sends the multimedia message to the MMS relay using the M-Send.req PDU which contains the whole multimedia content in a MIME-encoded message structure. The MMS relay access point is configured in the originating terminal. The multimedia message can be sent to one or multiple recipients. The PDU includes addressing that covers the following formats: MSISDN, Internet email, Ipv4 and Ipv6. The selection of the address format is done at the originating terminal.

The MMS relay responds with a M-Send.conf reply, which indicates if the received multimedia message is valid, and can be routed forward.

While sending the multimedia message, the sender may request that the sender's identity be hidden from the recipient. This identity is present in the message, but it would be omitted when the message is transferred from the MMS relay/server to the recipient. Based on MMS relay/server configuration and other requirements, the MMS relay/server may still retain the sender's identity even if hiding is requested.

3.2 Multimedia Message Notification and Retrieval

When the MMS relay / server has received a multimedia message to be delivered to a terminal, it sends the M-Notification.ind PDU to the recipient terminal. The receiving terminal may decide to retrieve it immediately (left diagram in Figure 1), to delay the retrieval (right diagram in Figure 1) or to reject it immediately without receiving it.

The recipient terminal must respond to the notification with the M-NotifyResp.ind PDU. This can be done after immediate retrieval, in which case the status is 'Retrieved' or before retrieval in which case the status can be either 'Deferred' to request a deferred delivery, or 'Reject', to reject the message without retrieval.

In case of 'Retrieved' status the MMS relay/server expects that the message has been retrieved successfully and it may immediately delete it and create delivery report indicating delivered message if requested and allowed. In case of 'Reject' the MMS relay/server may immediately delete the message and create delivery report indicating rejected message if report is requested and allowed.

In case of 'Deferred' status the MMS relay/server is responsible of retaining the message in the store for further retrieval until the message is expired as indicated in the notification message. The message may be retrieved multiple times during the expiry period. When the message is no more needed the recipient terminal issues the M-Acknowledge.ind PDU to indicate that the terminal has retrieved the message and storing is no more needed, if the server has requested acknowledge. The MMS relay/server may then delete the message and create delivery report if requested and allowed.

The retrieval is requested by issuing WSP GET (HTTP 1.1 GET) method directly without specific PDU. The MMS relay/server responds with the M-Retrieve.conf PDU containing the multimedia message.

3.3 Delivery Report and Read-Reply

The originating terminal may request in the sent multimedia message that a delivery report is sent when the message is delivered to the recipient terminal or when the delivery fails. This delivery report indicates either successful delivery, rejection of message or expiration and the date/time the event occurred. This feature resembles the delivery report in the short message service.

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

An additional feature compared to the delivery report in existing short message service is the possibility of the recipient terminal to deny the delivery report. This adds additional privacy to the service. The delivery report, if requested, will be sent, however, in the case of expired message.

The Read-Reply feature allows the sender to know when the recipient has viewed the multimedia message. When the viewing has been done, the recipient creates automatically a new multimedia message marked as Read-Reply message (Message-class = Auto) and adds whatever content found necessary (such as text "your message x has been viewed by.."). This message is then delivered to the originator as normal multimedia message.

4. PDUs and Fields

The MMS message structure is based on the internet email message structure including MIME-structure. Overview of this structure is depicted in Figure 2. The content type is still subject for IANA registration. The MMS headers consists of fields that are needed to qualify and address the message to be delivered and the message body consists of presentation and multimedia content.
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Figure 2. Overview of the MMS message structure.

The following chapters describe shortly the fields and their use in the multimedia messaging service. Some of the fields described are optional, some mandatory.

4.1 Common Fields

Each message has two fields at the beginning of the message:

Message-Type
Defines the type of the following message.

MMS-Version
Defines the MMS specification version the MMS message follows. The current version is 1.0.

In addition, those messages that are part of request-reply transaction, contain the field:

Transaction-ID
Indentifies the request-reply transaction. The requestor may use this field to facilitate protocol implementation.

The above-mentioned three fields have definite order, whereas the other fields may be in arbitrary order, except that content-type must be at the end of the headers.

4.2 Sending of Multimedia Message

The multimedia message is sent using the M-Send.req PDU. In addition to the common fields, the PDU has the following additional fields:

Date
The sending date/time of the multimedia message.

From
The originator address of the multimedia message

To
The recipient address. There is a possibility to add multiple addresses.

Cc
The address of the Cc recipient. There is a possibility to add multiple addresses.

Bcc
The address of the Bcc recipient. Multiple addresses may be used.

Subject
The subject of the multimedia message.

Message-Class
The message class (personal, advertisement, etc).

Expiry
The expiration period or time for the message.

Delivery-Time
The earliest desired time of delivery for the message.

Priority
The message priority (low, normal, high)

Sender-Visibility
The visibility of the sender's identity at the recipient.

Delivery-Report
The request for delivery report

Read-Reply
The request for read-reply multimedia message.

Content-Type
The content type of the following multimedia content.

The MIME structure of the presentation and multimedia content follows the Content-Type field.

The MMS relay/server responds using the M-Send.conf PDU. The PDU has the following additional fields:

Response-Status
The receiving status from the MMS relay/server

Message-ID
The message-ID to be used to match the delivery report.

4.3 Multimedia Message Notification

The MMS relay/server notifies the recipient terminal of the new multimedia message using M-Notification.ind PDU. In addition to the common fields, the PDU contains the following additional fields:

From
The originator address of the multimedia message

Message-Class
The message class (personal, advertisement, etc)

Message-Size
The approximate message size in octets

Expiry
The extimated time the message is still kept in server awaiting retrieval

Content-Location
The URL of the multimedia message.

The recipient terminal responds to the notification using M-NotifyResp.ind PDU with the following additional fields:

Status
The requested status of the message, e.g. retrieved, deferred, rejected.

Report-Allowed
Indicates if the recipient allows or denies the delivery report.

4.4 Retrieval of Multimedia Message

The retrieval request is done in WAP WSP using GET method (HTTP 1.1). This method has no user data but it contains only the content-location URL. Should a PDU be needed for the retrieval request, the following additional fields would be needed in addition to the common fields:

Content-Location
The URL of the multimedia message

The retrieval response message (M-Retrieve.conf) consists of the following additional fields:

Message-ID
The message ID of the message.

Date
The sending date/time of the multimedia message.

From
The originator address of the multimedia message

To
The recipient address

Cc
The address of the Cc recipient

Subject
The subject of the multimedia message

Message-Class
The message class (personal, advertisement, etc)

Priority
The message priority (low, normal, high)

Delivery-Report
The request for delivery report

Read-Reply
The request for read-reply multimedia message

Content-Type
The content type of the following content

The MIME structure of the presentation and multimedia content follows the Content-Type field.

4.5 Delivery Acknowledgement

In case of deferred delivery of multimedia message, a M-Acknowledge.ind PDU must be issued to indicate that message is no more needed if the server has requested acknowledge. It contains the following additional fields:

Report-Allowed
Indicates if the recipient allows or denies the delivery report.

4.6 Delivery Report

The delivery report (M-Delivery.ind) PDU indicates to the recipient the status of delivery for the message, such as delivered, rejected or expired. In addition to the common fields, it contains the following additional fields:

Message-ID
The message ID of the sent message.

To
The recipient of the sent message.

Date
The date/time of handling of the message.

Status
The status of the message.

4.7 Multimedia Message: Encoding Example

In the WAP specifications, the multimedia message is encoded using WSP binary encoding techniques which results in a small message size to optimise the use of air-interface. However, the MMS message can be encoded using text-based encoding, originating from internet email as well. The availability of text-based encoding is especially important when implementing interworking with Internet Email.

The following example illustrates a textual multimedia message when sent from terminal:

X-Mms-Message-Type: 128

X-Mms-Transaction-ID: 10

X-Mms-Version: 1.0

X-Mms-Message-Class: Personal

X-Mms-Expiry: 36000

X-Mms-Priority: Normal

X-Mms-Sender-Visibility: Show

X-Mms-Delivery-Report: Yes

From: matti.salmi@nokia.com

To: tetsuro.tachizawa@nokia.com

Date: Wed, 14 Jun 2000 20:12:19 +0100

Subject: A multimedia message

Mime-Version: 1.0

Content-Type: multipart/related; boundary="------_=_NextPart_000_"

   start="<1725787>";type=text/smil

------_=_NextPart_000_

Content-Type: image/jpeg; name="holiday.jpg"

Content-Transfer-Encoding: base64

Content-ID: <1725786>

------_=_NextPart_000_

Content-Type: application/smil; name="mms-presentation.smi";charset=utf-8

Content-Transfer-Encoding: quoted-printable

Content-ID: <1725787>

------_=_NextPart_000_

Content-Type: audio/wav; name="recording.wav"

Content-Transfer-Encoding: base64

Content-ID: <1725788>

------_=_NextPart_000_--

The response (M-Send.conf) could be for example:

X-Mms-Message-Type: 129

X-Mms-Transaction-ID: 10

X-Mms-Version: 1.0

X-Mms-Response-Status: 128

Message-ID: 802568FF.0007A98C.00@server.nokia.com

5. Relationship between WAP and IP-PROTOCOLS

The technical MMS WAP specifications rely on the WSP (Wireless Session Protocol), UAProf and Push specifications to define the multimedia messaging service. In addition, WAP security tools (WTLS, WIM) may be used to provide a secure MMS service with authentication. The MMS WAP specifications refer also to several RFCs, most notably the RFC822 (email) and RFC2045-7 (MIME).

The WSP originates from HTTP 1.1 and contains basically most of the same methods and options. The MMS use of WSP has been specified so that WSP and HTTP both contain the same methods and options. Similarly the WAP capability negotiation mechanism (UAProf) originates from the CC-PP capability negotiation mechanism in internet.

The WAP push has no direct, simple equivalent in the internet-world. Technically, there are several alternatives to implement push-style services (use of SMS as bearer, use of network originated PDP context activation in GPRS), but there is no application level definition for push.

6. Future Development of MMS Application Protocol Model

The multimedia messaging service defined in 3GPP and WAP specification is the first phase of multimedia messaging service. Certainly, further development of the service features is needed.

One of the most important service features is the streaming of multimedia content while sending and receiving the message. This requirement for this feature comes from the inherently limited amount of storage space in terminal compared to the size of the multimedia content in general. The feature must be developed, however, keeping the messaging aspects of MMS in mind.

The SIM/USIM aspects of multimedia messaging service provide increased value to the MMS service. Although the storage of multimedia messages themselves to the SIM/USIM may prove impractical, the storage of MMS notifications may be needed. An example of a use case: when mobile receives MMS notification of a multimedia message which it cannot present, it can be transferred via SIM/USIM to another mobile for retrieval.

Some smaller development could be the addition of multimedia content information to the MMS notification and a forward message feature without reception.
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