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3.10
Enhanced Messaging Service

The Enhanced Messaging Service (EMS) is based upon the standard SMS, but with formatting added to the text. The formatting may permit the message to contain animations, pictures, melodies, formatted text, line drawings, vCard and vCalendar objects. Objects may be mixed together into one message. This section overviews the supported features. The coding mechanisms and formats are specified in subclause 9.2.3.24.10

The following sub sections describe a number of features of EMS. The data formats in the features below shall be supported (ie the UE shall behave in a predictable manner when receiving such data) but the features are supported subject to the capabilities of the UE. However, it is highly recommended that all of these features are implemented otherwise interoperability problems at the application level may result.

3.10.1
Text formatting

The following text formatting features are supported:

Alignment

-
Left

-
Centre

· Right

· Default (Language dependent)

Font size

-
Normal

-
Large

-
Small

Style 

-
Normal

-
Bold

-
Italic

-
Underlined

· Strikethrough

· Text Colour

· Text Background Colour

3.10.2
Pictures

Basic Pictures

It is possible to include either a small (16*16 pixels), large (32*32 pixels) or pictures of variable size. These pictures have neither animation nor grey scale; they are plain black and white. All pictures are user defined.

Extended Pictures

It is possible to include extended pictures. These pictures may be black and white, greyscale or colour bit maps. The picture size is a maximum of 255 x 255 pixels.  These pictures may be transmitted in a compressed form.

3.10.3
Animations

Predefined

There are number of predefined animations. These animations are not sent as animation over the air interface, only the identification of them. As soon as the position of the animation in the SM data is reached, the animation corresponding to the received number shall be displayed in a manner which is manufacturer specific.

User Defined

The user-defined animations consist of 4 pictures and there are two different sizes of these animations. The picture size of the small animations are 8*8 pixels and the large 16*16 pixels. These animations are sent over the air interface.

Extended Animations

It is possible to include extended animations. These may be black and white, greyscale or colour bit maps. The maximum size of a single animated frame is 255 x 255 pixels. The repetition of these animations may be controlled by the originator. These animations may be transmitted in a compressed form.

3.10.4
Sound

Predefined

There are a number of predefined sounds. These sounds are not transferred over the air interface, only the identification of them. There are 10 different sounds that can be added in the message, and as soon as the sound mark is in focus (on the display), the sound will be played. 

User Defined

The sender can define own melodies according to the iMelody format [33]. These melodies are transferred in the SM and can take up to 128 bytes.

Extended Sounds

Monophonic melodies may be transferred using the iMelody format [33]. These may be transmitted in a compressed form.

3.10.5
vCard and vCalendar

A message may contain vCard and vCalendar objects as specified in [36][37]. These may be transmitted in a compressed form.
3.10.6
Line Drawing

Line drawings are stroke/vector based and scalable. There are two types of line drawing objects: character size line drawing (or handwritten character) and large line drawing. A character size line drawing / handwritten character has the same height of normal characters but with variable width. They can be edited in the same way as standard text. Large line drawing occupies more display space. Actual size of a large line drawing depends on MMI implementation on terminals.
9.2.3.24.10.1.11
Extended Object

The Extended Object allows an extended code range for format types. The Extended Object may extend across segment boundaries of a concatenated short message. Octets 1 through 7 of the first Extended Object IE shall be contained in a single segment. A single segment may include one or more Extended Object IEs.

If multiple SMs are concatenated and at least one of them contains an Extended Object information element, then concatenation of the SMs shall be done using the 'Concatenated short messages, 16-bit reference number', verses the 'Concatenated short messages, 8-bit reference number' information element. The re-assembly of the Extended Object segments shall be done according to the sequence number of the associated Concatenation IE.

One or more Extended Objects may be compressed using a compression algorithm as indicated in the Compression Control IE (see section 9.2.3.24.10.1.13).

An SME implementing the Extended Object IE shall be capable of interpreting an uncompressed concatenated message composed of at least min_eo_msg short messages which have been received. According to current content provider requirements and handset manufacturer constraints, variable min_eo_msg is set to 8.

The first Extended Object IE of an Extended Object contains a reference number, length, control data, type and position. The subsequent Extended Object IEs shall only contain Extended Object data as illustrated in Figure 9.2.24.10.11.

The IE length is variable.

Octet 1
Extended Object reference number
a modulo 256 counter indicating the reference number for the Extended Object. Two different Extended Objects in a single concatenated message shall have different reference numbers.

Octet 2..3
Extended Object length in number of octets (integer representation) as shown in Figure 9.2.3.24.10.1.11.

Octet 4 
Control data
 
Bit 0
Object distribution

0 Object may be forwarded

1 Object shall not be forwarded by SMS

Bit 1
User Prompt Indicator

0
Object shall be handled normally
1
Object shall be handled as a User Prompt (see 9.2.3.24.10.1.10)

Bit 2..7
reserved

Any reserved values shall be set to 0.

Octet 5
Extended Object Type
This octet indicates the format of the Extended Object from the table below.
If the value is reserved or if the associated format is not supported then the receiving entity shall ignore the Extend Object.

	Format Type
	Format Description

	0x00
	Predefined sound as defined in annex E.

	0x01
	Imelody as defined in annex E.

	0x02
	Black and white bitmap as defined in annex E.

	0x03
	2-bit greyscale bitmap as defined in annex E.

	0x04
	6-bit colour bitmap as defined in annex E.

	0x05
	Predefined animation as defined in annex E.

	0x06
	Black and white bitmap animation as defined in annex E.

	0x07
	2-bit greyscale bitmap animation as defined in annex E.

	0x08
	6-bit colour bitmap animation as defined in annex E.

	0x09
	vCard as defined in annex E. 

	0x0A
	Vcalendar as defined in annex E.

	0x0B
	Character size line drawing as defined in annex E

	0X0C
	Large line drawing as defined in annex E.

	0x0D..0xFF
	Reserved


Octet 6..7
Extended Object Position (integer representation)
The Extended Object Position indicates the absolute character position within the message text after which the object shall be played or displayed. The absolute character position relates to the entire text within the concatenated message, the first character is numbered character 1.

If more than one Extended Object is located at the same position then they may be played or displayed in sequence or simultaneously. 

Octet 8..n
Extended Object Data
This sequence of octets is structured as illustrated in the figure below and defined annex E.   This figure illustrates the construction of a number of SMs containing a large Extended Object which crosses a SM boundary and is encoded into 2 SM TPDUs.  The figure illustrates only the User Data field of the SM (TPDUs). For a description of concatenation of SM refer to Figures 9.2.3.24 (a, b and c)
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Figure 9.2.3.24.10.1.11

Annex E (normative):
Extended Object Format Type

E.1
Predefined Sound

The predefined sound as integrated in the Extended Object IE is structured as follows:

Octet 8
Sound number as defined in table of section 9.2.3.24.10.3.1.

E.2
iMelody

An iMelody object [33] can be integrated in an Extended Object IE with the following structure:

Octet 8..n
iMelody object coded according to the iMelody format [33].

E.3

Black and white bitmap

The user-defined black and white bitmap as integrated in the Extended Object IE is structured as follows:

Octet 8
Horizontal dimension of picture
This octet shall contain the horizontal number of pixels 

Octet 9
Vertical dimension of picture
This octet shall contain the vertical number of pixels.

Octet 10..n
Picture data, pixel by pixel from top left to bottom right. The picture data is encoded as a continuous sequence of bits. There shall be no fill bits at the end of each row of data, Fill bits may only be used in the last octet of the picture data if needed. The fill bits in the last octet shall be ignored. Within each octet the MSB represents the leftmost pixel. . 

The colour values are encoded as follows

Bit Value

Colour
0


White
1


Black

E.4
2-bit greyscale bitmap

The user-defined 2-bit greyscale bitmap as integrated in the Extended Object IE is structured as follows:

Octet 8
Horizontal dimension of picture
This octet shall contain the horizontal number of pixels 

Octet 9
Vertical dimension of picture
This octet shall contain the vertical number of pixels.

Octet 10..n
Picture data, pixel by pixel from top left to bottom right. The picture data is encoded as a continuous sequence of bits. There shall be no fill bits at the end of each row of data, Fill bits may only be used in the last octet of the picture data. The fill bits in the last octet shall be ignored.The pair of bits at the MSB represents the leftmost pixel of the four defined in an octet. 

The colour values are encoded as follows

Bit Value


Colour
00



Black
01



Dark Grey
10



Light Grey
11



White

E.5
6-bit colour bitmap

The user-defined 6-bit colour bitmap as integrated in the Extended Object IE is structured as follows:

Octet 8
Horizontal dimension of picture
This octet shall contain the horizontal number of pixels 

Octet 9
Vertical dimension of picture
This octet shall contain the vertical number of pixels.

Octet 10..n

Picture data, pixel by pixel from top left to bottom right. The picture data is encoded as a continuous sequence of bits. There shall be no fill bits at the end of each row of data, Fill bits may only be used in the last octet of the picture data. The fill bits in the last octet shall be ignored.

Each pixel colour is represented by 6-bits of data, giving a total of 64 colours. (2 bits of data define the levels of each red, green and blue). The overall pixel colour is a composite of the three RGB values. 

The first pair of bits of picture data define the level of red of the topmost, leftmost pixel, the next pair of bits the level of green for this pixel, and the third pair the level of blue for the pixel. The first bit of a pair defining a colour level is the MSB. This is illustrated below.

	Octet 1

	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	Bit 0

	MSB Red

Pixel 1
	LSB Red
Pixel 1
	MSB Green

Pixel 1
	LSB Green

Pixel 1
	MSB Blue
Pixel 1
	LSB Blue
Pixel 1
	MSB Red
Pixel 2
	LSB Red

Pixel 2


	Octet 2

	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	Bit 0

	MSB Green

Pixel 2
	LSB Green

Pixel 2
	MSB Blue
Pixel 2
	LSB Blue
Pixel 2
	MSB Red
Pixel 3
	LSB Red

Pixel 3
	MSB Green

Pixel 3
	LSB Green

Pixel 3


E.6
Predefined animation

The predefined animation as integrated in the Extended Object IE is structured as follows:

Octet 8
Animation number as defined in table of section 9.2.3.24.10.3.3.

E.7
Black and white bitmap animation

The user-black and white animation is integrated in the Extended Object IE is structured as follows:

Octet 8
Horizontal dimension of picture
This octet shall contain the horizontal number of  pixels 

Octet 9
Vertical dimension of picture.
This octet shall contain the vertical number of pixels.

Octet 10
The number of frames in the animation

Octet 11
Animation control byte 

	Bits
	Meaning

	7 – 4
	Frame display.  The value (in tenths of a second) that is requested between each frame:  0000 1 tenth  (i.e. 0.1s)  1111 16 tenths (i.e. 1.6 s) 

	3 – 0
	Repeat value.  The requested number of repetitions of the animation:  0000 Unlimited repetition  0001 1 repetition  1111 15 repetitions 


Octet 12..n
Contains a series of bitstreams encoding 1 bit pixel depth bitmaps as defined in F.3.  If a frame in the animation would require fill bits (as described in F.3) these shall be contained at the end of the frame such that the bit-stream for the next frame begins on an octet boundary.

E.8
2-bit greyscale bitmap animation

The user-black and white animation is integrated in the Extended Object IE is structured as follows:

Octet 8
Horizontal dimension of picture
This octet shall contain the horizontal number of  pixels .

Octet 9
Vertical dimension of picture.
This octet shall contain the vertical number of pixels.

Octet 10
The number of frames in the animation

Octet 11
Animation control byte 

	Bits
	Meaning

	7 – 4
	Frame display.  The value (in tenths of a second) that is requested between each frame:  0000 1 tenth  (i.e. 0.1s)  1111 16 tenths (i.e. 1.6 s) 

	3 – 0
	Repeat value.  The requested number of repetitions of the animation:  0000 Unlimited repetition  0001 1 repetition  1111 15 repetitions 


Octet 12..n
Contains a series of bitstreams encoding 2 bit pixel depth bitmaps as defined in F.4.  If a frame in the animation would require fill bits (as described in F.4) these shall be contained at the end of the frame such that the bit-stream for the next frame begins on an octet boundary.

E.9
6-bit colour bitmap animation

The user-black and white animation is integrated in the Extended Object IE is structured as follows:

Octet 8
Horizontal dimension of picture
This octet shall contain the horizontal number of  pixels 

Octet 9
Vertical dimension of picture.
This octet shall contain the vertical number of pixels.

Octet 10
The number of frames in the animation

Octet 11
Animation control byte 

	Bits
	Meaning

	7 – 4
	Frame display.  The value (in tenths of a second) that is requested between each frame:  0000 1 tenth  (i.e. 0.1s)  1111 16 tenths (i.e. 1.6 s) 

	3 – 0
	Repeat value.  The requested number of repetitions of the animation:  0000 Unlimited repetition  0001 1 repetition  1111 15 repetitions 


Octet 12..n
Contains a series of bitstreams encoding 6 bit pixel depth bitmaps as defined in F.5.  If a frame in the animation would require fill bits (as described in F.5) these shall be contained at the end of the frame such that the bit-stream for the next frame begins on an octet boundary.

E.10
vCard

A vCard object [36] can be integrated in a Extended Object IE with the following structure:

Octet 8..n
vCard object as defined in [36]. The UTF-8 encoding is used instead of the default 7-bit ASCII. For certain vCard properties, other encoding can be used by setting the CHARSET property parameter to the appropriate character set.

E.11
vCalendar

A vCalendar object [37] can be integrated in a Extended Object IE with the following structure:

Octet 8..n
vCalendar object as defined in [37]. The UTF-8 encoding is used instead of the default 7-bit ASCII. For certain vCalendar properties, other encoding can be used by setting the CHARSET property parameter to the appropriate character set.

E.12
Character Size Line Drawing
The character size line drawing object as integrated in the Extended Object IE is structured as follows:

Octet 8..n
character size line drawing bit stream
The unused bits in the last octet will be filled with 0
The height of a character size line drawing should be scaled to the same height of other SM text. The width can range from 0.5 to 6 times of the height.

Character size drawings are black and white, and without any line width definition.
The detailed data format and attributes of character size line drawing are defined in the data format document [38]

E.13
Large Line Drawing
The large line drawing object as integrated in the Extended Object IE is structured as follows:
Octet 8..n
large line drawing data bit stream
The unused bits in the last octet will be filled with 0

The aspect ratio of the drawing is determined by the drawing tool or composer and stored in the data. Possible aspect ratios include 1:1, 4:3 and 16:9 for both portrait and landscape.
There are two types of large line drawings

· Basic Large Line Drawing

· Extended Large Line Drawing
Basic Large Line Drawing is black and white and without any additional attributes.

Extended Large Line Drawing may have the following attributes:
Drawing Attributes
· Background color: 64 colors
Element Attributes

· Color: 64 colors available

· Line width: 4 levels

· Line style: 4 types (solid, dash/dot, double, wave)

· Block: a closed block with filled color
· Shadow: it should be displayed with a shadow
· Blinking: it should be blinking when displayed
Extended Large Line Drawing also includes the following shapes as elements:

· Dot

· Oval (including circle)

· Rectangle (including square)

· Rounded rectangle

· Triangle

· Polygon

· Grid

Compatibility between Basic Large Line Drawing and Extended Large Line Drawing
When an Extended large Line Drawing sent to a Basic Large Line Drawing terminal, the drawing should be displayed black and white
The detailed data format and attributes of character size line drawing are defined in the data format document [38]
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