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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
Polyphonic Melody Format as defined in annex E.

0x0C..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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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.13
Polyphonic Melody
A polyphonic melody is composed of a header (Octets 8..9, see section E.13.1) and a data part (Octets 10..n, see section E.13.2). The format is 16-bit aligned.
E.13.1 Polyphonic melody header
E.13.1.1 Description
The header is structured as follows:

Octet 8


Absolute Time Base (integer representation , msb)
Octet 9
Bit 6,7 
Absolute Time Base (integer representation, lsb) 
Bit 0..5
Profile



000000


Basic profile



000001..111111
reserved for future use.
The unit for the Absolute Time Base is 5 milli-seconds.
E.13.1.2 Basic Profile

The set of instruction of the basic profile is a subset of any further profile. The basic profile understands the minimal set of instruction indicated in the following table: 

Basic Profile Set

Note

Program change

Volume

Delay

Relative delay

RTB definition

The content creators shall not expect that the terminal equipement supporting the Basic Profile can play more than 6 notes of polyphony. If more notes are presented, the terminal equipment is free to implement any note stealing strategy.
E.13.2 Polyphonic melody data
E.13.2.1 Description
The polyphonic melody data is a sequence of 2-octet and 4-octet commands. The sequence is composed of one or more of the following commands:
Bits 3 2 1 0
Meaning

0000
Note

0001
Program change

0010
Volume

0011
Delay

0100
Relative delay

0101
RTB definition

0110 … 1111
reserved

The command type is identified by Bits 3..0 of the first octet of each command. The command has a length of 2 octets if Bit 4 is set to 0, otherwise the command is an extended command of length 4 octets. The SME shall skip the command if the command type is reserved or if a reserved value has been used in the command parameters. The number of octets to skip for a unknown command is made according to Bit 4.

Bit 4
Number of octets to skip

0
2 octets

1
4 octets

The structure of each command type is defined in the following sections.

The Real Time Base (RTB) defines the time base for playing notes and applying relative delay commands. The RTB can be redefined anytime in the melody data with the execution of another RTB definition command.

Delay commands use the Absolute Time Base (ATB) time base.

Relative delay commands use the (RTB x ATB) time base.

Note commands use the (RTB x ATB) time base.
The play of the melody should stop when all commands have been executed and once the last delay period is over.
E.13.2.2 Note command
The extended note command (Bit 4 set to 1) is used to play a note on a particular channel. The extended note command is a 4-octet field structured as follows:

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0


















Note number
Channel
Size(1)
Command (0000)

Running time
Note velocity

Where:

Command


Note Command identified by the binary value 0000.
Size




Size is 1 meaning a 4-octet command.
Channel
Channel on which the note is to be played (16 logical channels available).

Note number
Note to be played. Definition is the same as the one in the MIDI format [38] (Middle C of an 88 note piano-style keyboard has a reference value of 60).

Note velocity
Volume of the note to be played. Definition is the same as in the MIDI format [38], except that the range is reduced to 0-63. 0 is a reserved value. Value 1 represents the minimum velocity value whereas value 63 represents the maximum velocity value.
Running time
Duration of the sustain period of the note. This running time applies only to instruments supporting a sustain state. The length of time is calculated by multiplying the Running time by the RTB by the ATB.

If several Note commands are contiguous in the melody, without any insertion of a Delay command (or Extended Delay or Relative delay commands), then the contiguous notes shall be played simultaneoulsy in polyphony.
The short note command (Bit 4 set to 0) is used to play a note on a particular channel. The short note command is a 2-octet field structured as follows:

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0


















Note number
Channel
size(0)
Command (0000)

The octet fields (note number and channel) must be interpreted as for the extended note. The running time and the note velocity of the short note are set to the ones of the last extended note that occured in the melody on the same channel. If no extended note occured before the occurence of a short note then the running time is set to 1 and the velocity is set to 63.
E.13.2.3 Program Change command

As in MIDI, this command is used to assign a particular instrument to a specific channel. The instrument is defined by an instrument number and an ambience.
This command shall be immediately executed. It has no user perceptible running time. This command should not affect notes already being played on the specified channel. 
The instrument associated to a channel can be re-assigned anytime by executing another Program Change command. The default instrument associated to a channel is a piano (ambiance classic). The Program Change command is a two octet field structured as follows:

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0


















Instrument number
Ambience
Channel
size(0)
Command (0001)

Where:

Command


Program Change Command identified by the binary value 0001
Size




Size is 0 meaning a 2-octet command.
Channel



Channel number, from 0 to 15. 






Channel 9 is dedicated to the set of drum instruments (drumkit).






For the drumkit, the effective instrument number is made according to the note number as in [39].
Ambience


Sound variation, from 0 to 7 as defined in the table below. 

Ambience
Type

0
Classic (default)

1
Rock

2
Pop

3
Techno

4
Disco

5
Jazz

6
Folk

7
Reserved

Instrument number

instrument number to be associated to this channel as defined in the following table.

Equivalent GM [39]
instrument number
Instrument number
Instrument description

1..8
0
Piano

9..16
1
Chromatic percussion

17..24
2
Organ

25..32
3
Guitar

33..40
4
Bass

41..48
5
Strings (violin, harp,etc)

49..56
6
Ensemble (orchestral, chorus)

57..64
7
Brass

65..72
8
Reed (Saxophone, clarinet, etc)

73..80
9
Pipe (flute, etc)

81..88
10
Lead Synthesiser (solo type)

89..96
11
Synthesiser pad (orchestral)

97..104
12
Synthesiser effect (special effects)

105..112
13
Ethnic (sitar, banjo, etc)

113..120
14
Percussive

121..128
15
Sounds effects (telephone, explosion,etc)

This field shall be ignored when reassigning the drumkit (channel 9).
The program change command (0001) with bit 4 set to 1 is a reserved command and shall be skipped.
E.13.2.4 Volume command

This command is used to set a volume level on a specific channel. 128 different volume levels can be associated to a channel.

The initial volume value is 127 and can be changed with the Volume command. The application of the  volume command is performed according to [38].
This command shall be immediately executed. This command should affect future note as well as notes already being played. It has no user perceptible running time.

The Volume command is a 2-octet field structured as follows:

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0


















Volume
Channel
size(0)
Command (0010)

Where:

Command


Volume Command identified by the binary value 0010.
Size




Size is 0 meaning a 2-octet command.
Channel



Channel number, from 0 to 15.
Volume
specifies the volume value to be applied to this channel. Binary value 0000000 is for muting the designated channel and binary value 1111111 is for the maximum volume. Intermediaries volume values are linearly interpolated from the silence and maximal volume value supported by the ME.
The volume command (0010) with bit 4 set to 1 is a reserved command and shall be skipped.
E.13.2.5 RTB definition command

This command defines or redefines the Relative Time Base (RTB). Upon execution of the RTB command, the new RTB value is used by all concerned subsequent commands (Note and Relative delay commands) until a new RTB command execution. This command should not affect notes already being played.
The initial value of the RTB is 1. The RTB command is a two octet field structured as follows:

15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0


















RTB Value
size(0)
Command (0101)

Where:

Command

RTB Command identified by the binary value 0101.
Size



Size is 0 meaning a 2-octet command.
RTB Value

Value for the RTB from the range 1…2047 (integer representation). Value 0 is reserved.
The RTB definition command (0101) with bit 4 set to 1 is a reserved command and shall be skipped.
E.13.2.6 Delay command

This command is used to delay the execution of the next command(s).

When the short delay command is executed, some other commands may already be under execution. The execution of the short delay command does not stop the execution of these commands. The short delay command (Bit 4 set to 0) is a two octet field structured as follows:
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Wait Delay
size(0)
Command (0011)

Where:

Command


Delay Command identified by the binary value 0011
Size




Size is 0 meaning a 2-octet command.
Wait Delay
Time period to wait before executing next command (integer representation). The delay to wait is calculated by multiplying the Wait Delay by the ATB.
As for the short delay command, the extended delay command (Bit 4 set to 1) is used to delay the execution of  the next command(s).

The Extended Delay command is a 4-octet field structured as follows:
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Wait Delay (LSB)
Size(1)
Command (0011)

Wait Delay (MSB)

Where:

Command


Extended Delay command identified by the binary value 0011
Size




Size is 1 meaning a 4-octet command.
Wait Delay
Time period to wait before executing next commands (integer representation). The delay to wait is calculated by multiplying the Wait Delay by the ATB.
E.13.2.7 Relative delay command

This command is used to delay the execution of the next command(s).

It works like the Delay command except that it is based on ATB x RTB (the Delay and Extended Delay are based on ATB only).

This command is used for special sound events (like silences)  that need to be played on exactly the same relative time base (RTB). This command may also be used for being synchronized with a specific tempo set by a RTB definition command. The relative delay command is a two octet field structured as follows:
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Wait Delay
size(0)
Command (0100)

Where:

Command

Relative delay Command identified by the binary value 0100.

Size



Size is 0 meaning a 2-octet command.
Wait Delay
Time period to wait (integer representation). The delay to wait is calculated by multiplying the Wait Delay by the ATB by the RTB.
The command (0100) with bit 4 set to 1 is a reserved command and shall be skipped.
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