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General Architecture

4.1
Overview
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Figure 1: General view of MMS provision within the different networks

Figure 1 shows a generalised view of the Multimedia Messaging Service architecture. It shall combine different networks and network types and shall integrate messaging systems already existent within these networks. The terminal operates with the Multimedia Messaging Service Environment, MMSE. This environment may comprise 2G and 3G networks, 3G networks with islands of coverage within a 2G network and roamed networks. The MMSE provides all the necessary service elements, e.g. delivery, storage and notification functionality. These service elements may be located within one network or distributed across several networks or network types.

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

MMSNA

The Multimedia Messaging Service Network Architecture encompasses all the various elements that provide a complete MMS to a user (including interworking between service providers). 

MMSE 
The MMSE is a collection of MMS-specific network elements under the control of a single administration. In the case of roaming the visited network is considered a part of that user's MMSE. However, subscribers to another service provider 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 from or when delivering MMs to another element of the MMSNA.

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.

4.3
Addressing

MMS shall support the use of E-Mail addresses (RFC 822) [5] or MSISDN (E.164) or both to address the recipient of an MM. MMS may support the use of service provider specific addresses to address the recipient of an MM. In the case of E-Mail addresses standard internet message routing should be used.

The usage of MSISDN for addressing a recipient in a different MMS service provider's domain shall be possible. For that the need of MSISDN translation to a routable address has been identified. Service provider specific addresses may be used to e.g. deliver messages to MMS VAS Application within one MMSE. 

MMS connectivity across different networks (MMSEs) is provided based on Internet protocols. According to this approach, each MMSE should be assigned a unique domain name (e.g. mms.operatora.net). 

MMS recipient addresses provided by an MMS User Agent may be in a format of an RFC 822 routable address, e.g. E-Mail address, or other formats, such as E.164 or service provider specific addresses. In those cases where a non-routable address is used to specify a recipient and the recipient belongs to another MMSE or the recipient is outside of any MMSE, it is required to translate the address to an RFC 822 routable address format. It is the sender MMS Relay/Server's responsibility to make this mapping before routing forward the message to the recipient's MMS Relay/Server. 

The mapping to the correct recipient's MMS Relay/Server domain name is described in section 7.2.1 and is based on ENUM [55] (an IETF global numbering proposal).. As an interim solution until the deployment of a global ENUM based solution, it is expected that MMS service providers or network operators may use solutions for their particular needs which may include static tables or other look-up methods. One such look up method that is based on MSISDN to IMSI look up is described in Annex F.
MMS shall support address hiding i.e. anonymous messages where the sender's address is not shown to the recipient MMS User Agent. If the peer entity is not known to be an MMS Relay/Server the originator MMS Relay/Server shall not provide the originator address. If the peer entity is known to be an MMS Relay/Server, both the originator address and request of address hiding shall be forwarded to the recipient MMS Relay/Server. The recipient MMS Relay/Server is responsible not to show the originator address to the recipient MMS User Agent. 

7.2
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 7.1.2. 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.

7.2.1
Address Formats on MM4

Resolving the recipient’s MMSE IP address:

For those recipients that appear in an MM and belong to an external MMSE, the originator MMS Relay/Server has to send the message to the recipient’s MMS Relay/Server using the protocol described in subclause 7.7. The MMS Relay/Server has to resolve the recipient’s MMS Relay/Server domain name to an IP address, e.g. using DNS, based on the recipient’s address. The mapping for the recipient’s address in case of MSISDN (E.164) addressing to the recipient's MMS Relay/Server if the MM recipient belongs to another MMSE is based on ENUM [55]. The recipient MSISDN address is converted to a subdomain by putting dots (“.”) between each digit and reversing the order of the digits as specified in [55]. The resulting subdomain is converted to a FQDN by appending an appropriate string. The specific string depends on the administrative control of the global numbering proposal (e.g. append the string ".e164.arpa", “.e164.gsm.org, etc. to the end). As an interim solution until the deployment of a global ENUM based solution, it is expected that MMS service providers or network operators may use solutions for their particular needs, which may include static tables or other look-up methods. One such look up method that is based on MSISDN to IMSI look up is described in Annex F.
NAPTR MMS Resource Record (RR)

The key fields in the NAPTR RR are Domain, TTL, Class, Type, Order, Preference, Flags, Service, Regexp and Replacement and they are specified in [54] and [55].

In particular for MMS Service = “mms+E2U” and Regexp = "!^.*$!mms:addr-spec!" where addr-spec formatting rules are specified in RFC 2822 [5].
Re-formatting the sender’s and recipient’s address to FQDN format

When delivering a message from an MMSE to another MMSE, both the sender and the recipient addresses shall be extended to include the FQDN to enable transport over SMTP. This FQDN format shall be used in the MM4 reference point. It is required that FQDN format address is used in “MAIL FROM: and “RCPT TO:” commands in SMTP, it is not necessary that the originator’s and recipient’s addresses in RFC 822 “From:” or “To:”–fields are re-formatted to FQDN format.


The encoding of FQDN addressing is defined in Subclause 8.4.5.1.
7.2.2
Address Formats on MM1

The MMS addressing model on MM1 contains three addresses: the address of the MMS Relay/Server, the address of the recipient and the address of the originator. The address of the MMS Relay/Server shall be the URI of the MMS Relay/Server given by the MMS service provider. Thus, the URI needs to be configurable in the MMS User Agent.

The originator’s and the recipient’s address could be either a user’s address or a user’s terminal address. For this release the user’s terminal addresses (e.g. terminal IP addresses) are not supported. The MMS User Agent’s responsibility is to format these addresses before it submits the message to the originator MMS Relay/Server.

The reference point MM1 should support E.164 (MSISDN) and/or RFC822 addressing, and it should support a way to indicate the used address type to enable future extension. The encoding of the addressing is up to the corresponding implementation.

E.g. the originator MMS User Agent may specify each of the address fields in one of the following formats:

1) RFC 822 address (FQDN) ["/TYPE= rfc822"]
2) +E.164 ["/TYPE= PLMN"] as [[CC] + NC] + SN
3) Other "/TYPE= "
The "/TYPE= " field specifies the address type. When E.164 or RFC822 formats are used the type is optional.  The "/TYPE= " convention provides flexibility for future enhancements. 
Annex F (Normative): Recipient MSISDN address resolution based on IMSI.
As an interim recipient address resolution until the availability of a global ENUM based solution the following functionality is specified:

For those recipients MSISDN addresses that appear in an MM and belong to an external MMSE, the originator MMS Relay/Server has to translate them to a routable RFC 2822 [5] address that will be used in the “RCPT TO” SMTP subsequent commands.
 Recipient MSISDN address resolution procedure:

1. The originator MMS Relay/Server determines (possibly via a User DB look up) that the recipient MSISDN address belongs to an external MMSE.

2. The originator MMS Relay/Server will interrogate the recipient HLR for the associated IMSI by invoking a standard GSM-MAP operation such as SRI_for_SM or Send_IMSI as described in [56].
3. In case of a successful interrogation the originator MMS Relay/Server will determine the MCC and MNC and look up for a matching entry in an IMSI table. The IMSI table maintains the associations of MCC + MNC ( MMSE FQDN. Subsequently the originator MMS Relay/Server will be able to resolve (e.g. using standard DNS) the MMSE FQDN to an IP address for establishing the SMTP (MM4) session.
4. If the recipient MSISDN is not known to belong to any MMSE (Not an IMSI entry, GSM-MAP error, etc.), the MMS Relay/Server shall perform the necessary conversion and route forward the message to the recipient.
The following figure provides an example message flow diagram:
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Figure F.1: Message flow of the recipient MSISDN address resolution based on IMSI.
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