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6 Background information

6.1 Multimedia Messaging Services

SMS has been very successful in the GSM second generation system, as all mobiles have supported the application level and it is possible to send to any GSM handset without the need to check for individual support.  This easy to use service for non real-time text transmission between GSM users shall be succeeded to in third generation mobile systems by a non real-time Multimedia Message Service, MMS. The MMS will allow users to send and receive messages exploiting the whole array of media types available today e.g. text, images, audio, video while also making it possible to support new content types as they become popular.

As opposed to SMS, where SMSC is the only SMS specific node, MMS introduce the Multimedia Messaging Service Environment (MMSE) which is a collection of MMS-specific network elements:
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Multimedia technology are rapidly developing allowing new capabilities, such as multimedia messages, games, presentations and services that are now considered to be a part of every day life. Multimedia consists of one or more media elements (such as text, voice, image and video), and it is the combination of these media elements in a ordered synchronised manner that creates a multimedia presentation.

A non-real-time multimedia message as observed by the user is a combination of one or more different media elements in a multimedia presentation, that can be transferred between users without the requirement for the need to be transferred in real-time.  The non-real-time multimedia messaging service shall be capable of supporting current and future multimedia messaging services, and exploit the advances being made in the world multimedia community, with additional mobile requirements.

6.2 Definitions

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

Abstract message: information which is transferred between two MMS entities used to convey an MM and/or associated control information between these two entities

NOTE 1:
The application protocol framework and technical realisation of MMS service features is described in terms of abstract messages in the present document.

Delivery Report: feedback information provided to an originator MMS User Agent by an MMS Relay/Server about the status of the delivery of an MM

External Server: 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

NOTE 2:
An External Server is connected to that MMS Service Provider via non-MMS-specific protocols. 

Forwarding MMS User Agent: 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: 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

MM Delivery: act of a recipient MMS Relay/Server delivering an MM to a recipient MMS User Agent

MM Submission: act of an originator MMS User Agent submitting an MM to the originator MMS Relay/Server

MMSNA: Multimedia Messaging Service Network Architecture encompasses all the various elements that provide a complete MMS to a user
MMSE: collection of MMS-specific network elements under the control of a single administration

MMS Relay/Server: MMS-specific network entity/application that is under the control of an MMS service provider

NOTE 3:
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: application residing on a UE, an MS or an external device that performs MMS-specific operations on a user's behalf

NOTE 4:
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.

Original MM: (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: MMSE associated with the sender of an MM

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

Originator MMS User Agent: 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: MMSE associated with the recipient of an MM

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

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

Reply-MM: the first reply accepted by the recipient MMS Relay/Server (after checking the reply charging limitations, such as the latest time of submission)in case of reply-charging 
Transaction: message pair sent between an MMS User Agent and MMS Relay/Server, or between MMS Relay/Servers

6.3 Abbreviations

For the purposes of the present document, the abbreviations defined in [1] and [2] and the following apply:

CDR
Call Data Record

DNS
Domain Name System

EMA
Electronic Message Association

E-Mail
Electronic Mail

ENUM
Electronic Numbering

FQDN
Fully Qualified Domain Name

GW
Gateway

HTTP
Hypertext Transfer Protocol

IANA
Internet Assigned Numbering Authority

IETF
Internet Engineering Task Force

IMAP4
Internet Message Access Protocol

MIME
Multipurpose Internet Mail Extensions

MM
Multimedia Message


MMS
Multimedia Messaging Service

MMSE
Multimedia Messaging Service Environment

MMSNA
Multimedia Messaging Service Network Architecture

MTA
Mail Transfer Agent

PDU
Protocol Data Unit

POP3
Post Office Protocol Version 3

RADIUS
Remote Authentication Dial In User Service

RDF
Resource Description Format

RFC
Request for Comments

SMIL
Synchronised Multimedia Integration Language

SMTP
Simple Mail Transfer Protocol

UA
User Agent

UAProf
User Agent Profile

URI
Uniform Resource Identifiers

VAS
Value Added Service

VPIM
Voice Profile for Internet Mail

W3C
WWW Consortium

WAP
Wireless Application Protocol

WIM
WAP Identity ModuleError! Hyperlink reference not valid.
WML
Wireless Markup Language

WSP
WAP Session Protocol

WTLS
Wireless Transport Layer Security

6.4 Architecture 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.

6.5 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.

6.6 Interface Reference Points
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MM1: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 information about MMs to the MMS User Agent as part of an MM notification, and to exchange delivery reports between MMS Relay/Server and MMS User Agents.

MM2: not specified yet

MM3: Reference point MM3 is used by the MMS Relay/Server to send Multimedia Messages to and retrieve MMs from servers of external (legacy) messaging systems that are connected to the service provider's MMS Relay/Server.

MM4: Reference point MM4 between MMS Relay/Servers belonging to different MMSEs is used to transfer messages between them.

MM5: Reference point MM5 may be used to provide information to the MMS Relay/Server about the subscriber.

MM6: not specified

MM7: Reference point MM7 is used to transfer MMs from MMS Relay/Server to MMS VAS applications and to transfer MMs from MMS VAS applications to MMS Relay/Server.

6.7 Generic Performance Measurements

For 2G, there is only 2 measurements per SMSC in 32.402: B.7.1.3 and B.7.1.4 :

6.7.1.1.1.1 B.7.1.3
Attempted Mobile Terminating SM Forwarding

A.
This measurement provides the number of short messages forwarding from SMS-GMSC to the service node, MSC or SGSN (these are counted as attempts).

B.
CC.

C.
Transmission of a "MAP_FORWARD_SHORT_MESSAGE" service request (GSM 09.02 [7]).

D.
attMobileTerminatingSMForwardingsXE "attMobileTerminatingSMForwardings".

E.
A single integer value.

F.
SMS Measurement Function.

G.
Valid for circuit  and packet switching.

6.7.1.1.1.2 B.7.1.4
Successful Mobile Terminating SM Forwarding

A.
This measurement provides the number of successful of short Message forwarding from SMS-GMSC to the service node, MSC or SGSN.

B.
CC.

C.
Receipt of a "MAP_FORWARD_SHORT_MESSAGE" service response without a "user error" parameter value (GSM 09.02 [7]).

D.
succMobileTerminatingSMForwardingsXE "succMobileTerminatingSMForwardings".

E.
A single integer value.

F.
SMS Measurement Function.

G.
Valid for circuit and packet switching.

MMS uses a number of technologies to realise the requirements of the stage 1 description (3G TS 22.140) [1]. As far as possible existing protocols (e.g. WAP, SMTP, ESMTP as transfer protocols; lower layers to provide push, pull, notification) and existing message formats (e.g. SMIL, MIME) shall be used for the realisation of the Multimedia Messaging Service.

In order to define generic measurements, 3GPP should specify Performance measurements based on the Reference Points (MM1 to MM7) and not specific to the protocol implemented. So whatever the implementation IP or WAP for exemple, the Reference Point messages are generic and so the measurements will be the same.


[image: image5.wmf]Terminal

Internet

MMS Relay/Server

Intranet

(Enterprize)

E-mail

Server

IP Based Implementation

SMTP

POP3

IMAP4

HTTP

etc

.

SMTP

POP3

IMAP4

HTTP

etc.

SMTP

POP3

IMAP4

HTTP

etc.

IP Based

Gateway

SMTP, POP3, IMAP4, HTTP,

etc.


Here is a protocol stack view to illustrate the IP implementation :
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The most important Reference Point are the reference points MM1 and MM4, they are one of the rare Reference Point at present that have defined messages that can be used to define precise Performance Measurements:
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6.8 Triggering Points

The main interfaces involve in the MMS delivery are the interface MM1 and MM4, we can see in this diagram the exact messages involve in the delivery. Those messages can be used to define Performance Measurement on a MMS Relay/Server basis. 
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 Example Abstract Message Flow

Based on the previous data flow, here are the triggering points that will be used to define Performance Measurements in the following section:

Table 1: 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

Table 2: Abstract messages for forwarding of MM in MMS

Abstract messages
Type
Direction

MM4_forward.REQ
Request
Originator MMS Relay/Server -> recipient MMS Relay/Server

MM4_forward.RES
Response
Recipient MMS Relay/Server -> originator MMS Relay/Server

Table 3: 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

Table 4: 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 Relay/Server -> MMS UA

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

Table 5: Abstract messages for forwarding of MM without prior retrieval

Abstract messages
Type
Direction

MM1_forward.REQ
Request
MMS UA -> MMS Relay/Server

MM1_forward.RES
Response
MMS Relay/Server -> MMS UA

Table 6: abstract message for sending delivery reports in MMS

Abstract Message
Type
Direction

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

Table 7: Abstract messages for routing delivery reports forward in MMS

Abstract Message
Type
Direction

MM4_delivery_report.REQ
Request
Recipient MMS Relay/Server -> originator MMS Relay/Server

MM4_delivery_report.RES
Response
Originator MMS Relay/Server -> recipient MMS Relay/Server

Table 8: 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

Table 9: Abstract messages for sending and receiving read-reply reports in MMS

Abstract messages
Type
Direction

MM4_read_reply.REQ
Request
Recipient MMS Relay/Server -> originator MMS Relay/Server

MM4_read_reply.RES
Response
Originator MMS Relay/Server -> recipient MMS Relay/Server

Those triggering points are used to peg counters on the MMS Relay/Server. Although the MMS Relay/Server Function does not exist yet and is not define as an entity in 3GPP configuration management specifications. So as it is done for SMS Measurement Function, the MMS Relay/Server Function will have to be considered as a new PM object.

Also a new section 7 has to required in order add this measurements because section 4, 5 and 6 are for measurements related to RNC, SGSN and GGSN.

6.9 Sub-counters

The main KQIs that need to be evaluated for MMS are availability, accuracy and speed. This contribution addresses the first two KQI, the speed KQI will require additional measurements based on time to deliver the multimedia messages. Availability and accuracy are a measure of the percentage of request that are successfully served and how complete the response is. The mentionned triggering points enable to define raw number of messages sent and received by the MMS Relay/Server, but is not good enough to gather service quality measurement, because those are only volume measurements. Also Response messages provide an acknowledgement mechanism for the request messages but those response messages can be positive or negative acknowledgement. This information is in the “Request Status code” which is contained by the “Request Status” field in the response messages. So in order to gather service quality measurements, a higher granularity is required for the response messages measurements: sub-counters per request status code. This is for MM1 submission and retrieval as well as every MM4 response messages measurements.

Information on the Request Status from TS 23.140 :

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 Request status text information element the MMS User Agent should bring it to the user's attention. The choice of the language used in the Request status text information element is at the discretion of the MMS service provider.

Information elements in the MM1_submit.RES.

Information element
Presence
Description

Message Type
Mandatory
Identifies this message as MM1_submit.RES.

Transaction ID
Mandatory
The identification of the MM1_submit.REQ/MM1_submit.RES pair.

MMS Version
Mandatory
Identifies the version of the interface supported by the MMS  Relay/Server.

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
Conditional
The identification of the MM if it is accepted by the originator MMS Relay/Server.

Store Status
Conditional
If the Store request was present in MM1_submit.REQ, the status of the store request.

Store Status Text
Optional
The explanatory text corresponding to the Store Status, if present.

Stored Message Reference
Conditional
If the Store request was present in MM1_submit.REQ, the message reference to the newly stored MM.

Example of Request Status Code from TS 23.140

Request-Status-Code
Meaning

Ok


The corresponding request and some or all of its contents were accepted without errors. 

Error-unspecified


An unspecified error occurred during the processing or reception of the corresponding request.

Error-service-denied


The corresponding request was rejected due to failure of authentication or authorisation of the originating MMS Relay/Server.

Error-message-format-corrupt


An inconsistency with the message format was detected when the corresponding request was parsed.

Error-sending-address-unresolved


There were no MMS address (From:, To:, Cc:, Bcc:) in its proper format or none of the addresses belong to the recipient MMS Relay/Server. 

Error-message-not-found
This status code is obsolete 

Error-network-problem


The recipient MMS Relay/Server was not able to accept the corresponding request due to capacity overload.

Error-content-not-accepted


The MM content was not accepted due to size, media type, copyrights or some other reason.

Error-unsupported-message


The recipient MMS Relay/Server does not support the corresponding request abstract message.

7 
Measurements related to the MMS Relay/Server
7.1 MM1 

MM1 is the interface between the MMS Relay/Server and the MMS User Agent, following are the proposed measurements:

7.1.1 Number of Multimedia Messages submit requests received by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) submit requests received by MMS Relay/Server from MMS User Agent on the Reference point MM1.
b) CC.

c) On receipt of a " MM1_submit.REQ " message from MMS User Agent (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM1subREQ
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.1.2 Number of Multimedia Messages submit responses sent by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) submit responses sent by MMS Relay/Server to MMS User Agent on the Reference point MM1. The measurement is pegged by request status code.
b) CC.

c) On transmission of a " MM1_submit.RES " message to MMS User Agent. Each submit responses is added to the relevant measurement according to the request status code. See TS 23.140
d) A single integer value.

e) The measurement name has the form MMS.MM1subRES.Status
where Status identifies the request status code.
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.1.3 Number of Multimedia Messages notification requests sent by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) notification requests sent by MMS Relay/Server to MMS User Agent on the Reference point MM1.
b) CC.

c) On transmission of a " MM1_notification.REQ " message to MMS User Agent (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM1notREQ
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.1.4 Number of Multimedia Messages notification responses received by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) notification responses received by MMS Relay/Server from MMS User Agent on the Reference point MM1.
b) CC.

c) On receipt of a " MM1_notification.RES " message from MMS User Agent (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM1notRES
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.1.5 Number of Multimedia Messages retrieve requests received by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) retrieve requests received by MMS Relay/Server from MMS User Agent on the Reference point MM1.
b) CC.

c) On receipt of a " MM1_retrieve.REQ" message from MMS User Agent (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM1retREQ
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.1.6 Number of Multimedia Messages retrieve responses sent by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) retrieve responses sent by MMS Relay/Server to MMS User Agent on the Reference point MM1. The measurement is pegged by request status code.
b) CC.

c) On transmission of a " MM1_retrieve.RES " message to MMS User Agent. Each retrieve responses is added to the relevant measurement according to the request status code. See TS 23.140
d) A single integer value.

i) The measurement name has the form MMS.MM1retRES Status
where Status identifies the request status code.
e) MMS Relay/Server Function.

f) Valid for packet switching.

g) GSM/UMTS.

7.1.7 Number of Multimedia Messages acknowledgement requests received by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) acknowledgement requests received by MMS Relay/Server from MMS User Agent on the Reference point MM1.
b) CC.

c) On receipt of a " MM1_acknowledgement.REQ" message from MMS User Agent (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM1ackREQ
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.1.8 Number of Multimedia Messages forward requests received by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) forward requests received by MMS Relay/Server from MMS User Agent on the Reference point MM1.
b) CC.

c) On receipt of a " MM1_forward.REQ" message from MMS User Agent (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM1fwdREQ
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.1.9 Number of Multimedia Messages forward responses sent by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) forward responses sent by MMS Relay/Server to MMS User Agent on the Reference point MM1.
b) CC.

c) On transmission of a " MM1_forward.RES" message to MMS User Agent (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM1fwdRES
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.1.10 Number of Multimedia Messages delivery report requests sent by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) delivery report requests sent by MMS Relay/Server to MMS User Agent on the Reference point MM1.
b) CC.

c) On transmission of a " MM1_delivery_report.REQ" message to MMS User Agent (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM1repREQ
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.1.11 Number of Multimedia Messages read reply recipient requests received by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) read reply recipient requests received by MMS Relay/Server to MMS User Agent on the Reference point MM1.
b) CC.

c) On receipt of a " MM1_read_reply_recipient.REQ" message from MMS User Agent (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM1readRecREQ
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.1.12 Number of Multimedia Messages read reply originator requests sent by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) read reply originator requests sent by MMS Relay/Server to MMS User Agent on the Reference point MM1.
b) CC.

c) On transmission of a " MM1_read_reply_originator.REQ" message to MMS User Agent (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM1readOrigREQ
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.2 MM4 

MM4 is the interface between MMS Relay/Servers, following are the proposed measurements:

7.2.1 Number of Multimedia Messages forward requests received by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) forward requests received by MMS Relay/Server from another MMS Relay/Server on the Reference point MM4.
b) CC.

c) On receipt of a " MM4_forward.REQ" message from MMS Relay/Server (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM4fwdREQrec
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.2.2 Number of Multimedia Messages forward requests sent by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) forward requests sent by MMS Relay/Server from another MMS Relay/Server on the Reference point MM4.
b) CC.

c) On transmission of a " MM4_forward.REQ" message to MMS Relay/Server (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM4fwdREQsnt
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.2.3 Number of Multimedia Messages forward responses received by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) forward responses received by MMS Relay/Server from another MMS Relay/Server on the Reference point MM4. The measurement is pegged by request status code.
b) CC.

c) On receipt of a " MM4_forward.RES" message from MMS Relay/Server. Each forward responses is added to the relevant measurement according to the request status code. See TS 23.140
d) A single integer value.

j) The measurement name has the form MMS.MM4fwdRESrec Status
where Status identifies the request status code.
e) MMS Relay/Server Function.

f) Valid for packet switching.

g) GSM/UMTS.

7.2.4 Number of Multimedia Messages forward responses sent by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) forward responses sent by MMS Relay/Server from another MMS Relay/Server on the Reference point MM4. The measurement is pegged by request status code.
b) CC.

c) On transmission of a " MM4_forward.RES " message to MMS Relay/Server. Each forward responses is added to the relevant measurement according to the request status code. See TS 23.140
d) A single integer value.

k) The measurement name has the form MMS.MM4fwdRESsnt Status
where Status identifies the request status code.
e) MMS Relay/Server Function.

f) Valid for packet switching.

g) GSM/UMTS.

7.2.5 Number of Multimedia Messages delivery report requests received by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) delivery report requests received by MMS Relay/Server from another MMS Relay/Server on the Reference point MM4.
b) CC.

c) On receipt of a " MM4_ delivery_report.REQ" message from MMS Relay/Server (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM4repREQrec
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.2.6 Number of Multimedia Messages delivery report requests sent by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) delivery report requests sent by MMS Relay/Server from another MMS Relay/Server on the Reference point MM4.
b) CC.

c) On transmission of a " MM4_ delivery_report.REQ" message to MMS Relay/Server (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM4repREQsnt
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.2.7 Number of Multimedia Messages delivery report responses received by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) delivery report responses received by MMS Relay/Server from another MMS Relay/Server on the Reference point MM4. The measurement is pegged by request status code.
b) CC.

c) On receipt of a " MM4_ delivery_report.RES" message from MMS Relay/Server. Each delivery report responses is added to the relevant measurement according to the request status code. See TS 23.140
d) A single integer value.

l) The measurement name has the form MMS.MM4repRESrec Status
where Status identifies the request status code.
e) MMS Relay/Server Function.

f) Valid for packet switching.

g) GSM/UMTS.

7.2.8 Number of Multimedia Messages delivery report responses sent by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) delivery report responses sent by MMS Relay/Server from another MMS Relay/Server on the Reference point MM4. The measurement is pegged by request status code.
b) CC.

c) On transmission of a " MM4_delivery_report.RES" message to MMS Relay/Server. Each delivery report responses is added to the relevant measurement according to the request status code. See TS 23.140
d) A single integer value.

m) The measurement name has the form MMS.MM4repRESsnt Status
where Status identifies the request status code.
e) MMS Relay/Server Function.

f) Valid for packet switching.

g) GSM/UMTS.

7.2.9 Number of Multimedia Messages read reply requests received by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) read reply requests received by MMS Relay/Server from another MMS Relay/Server on the Reference point MM4.
b) CC.

c) On receipt of a " MM4_ read_reply.REQ" message from MMS Relay/Server (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM4readREQrec
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.2.10 Number of Multimedia Messages read reply requests sent by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) read reply requests sent by MMS Relay/Server from another MMS Relay/Server on the Reference point MM4.
b) CC.

c) On transmission of a " MM4_ read_reply.REQ" message to MMS Relay/Server (TS 23.140).
d) A single integer value.

e) The measurement name has the form MMS.MM4readREQsnt
f) MMS Relay/Server Function.

g) Valid for packet switching.

h) GSM/UMTS.

7.2.11 Number of Multimedia Messages read reply responses received by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) read reply responses received by MMS Relay/Server from another MMS Relay/Server on the Reference point MM4. The measurement is pegged by request status code.
b) CC.

c) On receipt of a " MM4_ read_reply.RES" message from MMS Relay/Server. Each read reply responses is added to the relevant measurement according to the request status code. See TS 23.140
d) A single integer value.

n) The measurement name has the form MMS.MM4readRESrec Status
where Status identifies the request status code.
e) MMS Relay/Server Function.

f) Valid for packet switching.

g) GSM/UMTS.

7.2.12 Number of Multimedia Messages read reply responses sent by MMS Relay/Server

a) This measurement provides the number of Multimedia Messages (MM) read reply responses sent by MMS Relay/Server from another MMS Relay/Server on the Reference point MM4. The measurement is pegged by request status code.
b) CC.

c) On transmission of a " MM4_read_reply.RES " message to MMS Relay/Server. Each read reply responses is added to the relevant measurement according to the request status code. See TS 23.140
d) A single integer value.

o) The measurement name has the form MMS.MM4readRESsnt Status
where Status identifies the request status code.
e) MMS Relay/Server Function.

f) Valid for packet switching.

g) GSM/UMTS.
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