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Introduction

This CR to 3GPP TS 23.040 proposes to include two new Information Elements for EMS. These IEs allow to include large objects in EMS messages (GIF and JPEG images, vCard and vCalendar objects, etc.).
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9.2.3.24 TP-User Data (TP-UD)

...
The Information Element Identifier octet shall be coded as follows:

VALUE (hex)
MEANING

00
Concatenated short messages, 8-bit reference number

01
Special SMS Message Indication

02
Reserved

03
Value not used to avoid misinterpretation as <LF> character

04
Application port addressing scheme, 8 bit address

05
Application port addressing scheme, 16 bit address

06
SMSC Control Parameters

07
UDH Source Indicator 

08
Concatenated short message, 16-bit reference number

09
Wireless Control Message Protocol

0A
Text Formatting

0B
Predefined Sound

0C
User Defined Sound (iMelody max 128 bytes)

0D
Predefined Animation

0E
Large Animation (16*16 times 4 = 32*4 =128 bytes)

0F
Small Animation (8*8 times 4 = 8*4 =32 bytes)

10
Large Picture (32*32 = 128 bytes)

11
Small Picture (16*16 = 32 bytes)

12
Variable Picture

13
User prompt indicator

14
Non-reusable large object

15
Reusable large object

16
Additional large object segment

17
Reused large object

18
Limited use large object

19-1F
Reserved for future EMS features (see subclause 3.10)

20
RFC 822 E-Mail Header

21-6F
Reserved for future use

70 – 7F
(U)SIM Toolkit Security Headers 

80 – 9F
SME to SME specific use

A0 – BF
Reserved for future use

C0 – DF
SC specific use

E0 – FF
Reserved for future use

A receiving entity shall ignore (i.e. skip over and commence processing at the next information element) any information element where the IEI is Reserved or not supported. The receiving entity calculates the start of the next information element by looking at the length of the current information element and skipping that number of octets.

The SM itself may be coded as 7, 8 or 16 bit data.

If 7 bit data is used and the TP‑UD‑Header does not finish on a septet boundary then fill bits are inserted after the last Information Element Data octet up to the next septet boundary so that there is an integral number of septets for the entire TP‑UD header. This is to ensure that the SM itself starts on an septet boundary so that an earlier Phase mobile shall be capable of displaying the SM itself although the TP‑UD Header in the TP‑UD field may not be understood.

It is optional to make the first character of the SM itself a Carriage Return character encoded according to the default 7 bit alphabet so that earlier Phase mobiles, which do not understand the TP‑UD‑Header, shall over‑write the displayed TP‑UD‑Header with the SM itself.

If 16 bit (USC2) data is used then padding octets are not necessary. The SM itself shall start on an octet boundary.

If 8 bit data is used then padding is not necessary. An earlier Phase mobile shall be able to display the SM itself although the TP‑UD header may not be understood.

It is also possible for mobiles not wishing to support the TP‑UD header to check the value of the TP‑UDHI bit in the SMS‑Deliver PDU and the first octet of the TP‑UD field and skip to the start of the SM and ignore the TP‑UD header.

...

9.2.3.24.10.1.10
Non-reusable large Object
This facility is used to include the first part of a large object or the entire large object itself in a short message. If the large object fits into several short messages then the concatenation IE shall be used. The re-assembly of the large object segment shall be done according to the sequence number of the associated concatenation IE.
The IE length is variable.
Octet 1
large object format

This octet informs on the format of the large object from the following table:
VALUE (hex)
00...7F
MEANING
Non reusable objects

00
User defined sound (iMelody)
Octet 2 indicates in the short message data part the instant after which the sound shall be played.

Octet 3..n represent the user defined sound and is coded according to the iMelody format [33].

01
User defined black and white picture
Octet 2 of the IED represents the position in the text where the picture shall be displayed. 
Octet 3..n represent the user defined black and white picture and is coded according to subclause 9.2.3.24.10.1.9

02
User defined 8-bit greyscale picture
Octet 2 of the IED represents the position in the text where the picture shall be displayed. 
Octet 3..n represent the user defined picture. User defined 8-bit greyscale pictures are coded according to subclause [tbd].

03
User defined 16-bit greyscale picture
Octet 2 of the IED represents the position in the text where the picture shall be displayed. 
Octet 3..n represent the user defined picture. User defined 16-bit greyscale pictures are coded according to subclause [tbd].

04
User defined colour picture

Octet 2 of the IED represents the position in the text where the picture shall be displayed. 
Octet 3..n represent the user defined picture. User defined colour pictures are coded according to subclause [tbd].

05
vCalendar object – UCS2 (16 bits) encoding
Octet 2 of the IED represents the position in the text where the object shall be displayed. 
Octet 3..n represent the vCalendar object. vCalendar objects are coded according to the vCalendar format [33].

06
vCard object – UCS2 (16 bits) encoding
Octet 2 of the IED represents the position in the text where the object shall be displayed. 
Octet 3..n represent the vCard object. Following octets represent the user defined picture. vCard objects are coded according to the vCard format [33].

07
vCalendar object – ASCII (8 bits) encoding
Octet 2 of the IED represents the position in the text where the object shall be displayed.
Octet 3..n represent the vCalendar object. vCalendar objects are coded according to the vCalendar format [33].

08
vCard object – ASCII (8 bit) encoding
Octet 2 of the IED represents the position in the text where the object shall be displayed. 

Octet 3..n represent the vCard object. vCard objects are coded according to the vCard format [33].

09
GIF image
Octet 2 of the IED represents the position in the text where the picture shall be displayed. 
Octet 3..n represent the GIF picture. GIF images are coded according to the GIF format [35].

0A
JPEG image
Octet 2 of the IED represents the position in the text where the picture shall be displayed. 
Octets 3..n represent the JPEG picture. JPEG images are coded according to the JPEG format [36].

0B...FF
reserved

If the value is reserved then the receiving entity shall ignore the whole Information Element and associated Information Elements (additional large object segments).
9.2.3.24.10.1.11
Reusable large Object

This facility is used to include the first part of a large object or the entire large object itself in a short message. If the large object fits into several short messages then the concatenation IE shall be used. The re-assembly of the large object segment shall be done according to the sequence number of the associated concatenation IE.

The IE length is variable.

Octet 1
large object format

This octet informs on the format of the large object from the following table:

VALUE (hex)

00...7F
MEANING

Reusable objects

00
User defined sound (iMelody)

Octet 2 indicates in the short message data part the instant after which the sound shall be played.

Octet 3 is a modulo 256 counter indicating the reference number for the reusable large object.
Octet 4..n represent the user defined sound and is coded according to the iMelody format [33].

01
User defined black and white picture
Octet 2 of the IED represents the position in the text where the picture shall be displayed. 
Octet 3 is a modulo 256 counter indicating the reference number for the reusable large object.
Octet 4..n represent the user defined black and white picture and is coded according to subclause 9.2.3.24.10.1.9

02
User defined 8-bit greyscale picture

Octet 2 of the IED represents the position in the text where the picture shall be displayed. 
Octet 3 is a modulo 256 counter indicating the reference number for the reusable large object.
Octet 4..n represent the user defined picture. User defined 8-bit greyscale pictures are coded according to subclause [tbd].

03
User defined 16-bit greyscale picture

Octet 2 of the IED represents the position in the text where the picture shall be displayed. 
Octet 3 is a modulo 256 counter indicating the reference number for the reusable large object.
Octet 4..n represent the user defined picture. User defined 16-bit greyscale pictures are coded according to subclause [tbd].

04
User defined colour picture

Octet 2 of the IED represents the position in the text where the picture shall be displayed. 
Octet 3 is a modulo 256 counter indicating the reference number for the reusable large object.
Octet 4..n represent the user defined picture. User defined colour pictures are coded according to subclause [tbd].

05
vCalendar object – UCS2 (16 bits) encoding

Octet 2 of the IED represents the position in the text where the object shall be displayed. 
Octet 3 is a modulo 256 counter indicating the reference number for the reusable large object.
Octet 4..n represent the vCalendar object. vCalendar objects are coded according to the vCalendar format [33].

06
vCard object – UCS2 (16 bits) encoding

Octet 2 of the IED represents the position in the text where the object shall be displayed. 
Octet 3 is a modulo 256 counter indicating the reference number for the reusable large object.
Octet 4..n represent the vCard object. Following octets represent the user defined picture. vCard objects are coded according to the vCard format [33].

07
vCalendar object – ASCII (8 bits) encoding

Octet 2 of the IED represents the position in the text where the object shall be displayed.
Octet 3 is a modulo 256 counter indicating the reference number for the reusable large object.
Octet 4..n represent the vCalendar object. vCalendar objects are coded according to the vCalendar format [33].

08
vCard object – ASCII (8 bit) encoding

Octet 2 of the IED represents the position in the text where the object shall be displayed. 
Octet 3 is a modulo 256 counter indicating the reference number for the reusable large object.
Octet 4..n represent the vCard object. vCard objects are coded according to the vCard format [33].

09
GIF image

Octet 2 of the IED represents the position in the text where the picture shall be displayed. 
Octet 3 is a modulo 256 counter indicating the reference number for the reusable large object.
Octet 4..n represent the GIF picture. GIF images are coded according to the GIF format [35].

0A
JPEG image

Octet 2 of the IED represents the position in the text where the picture shall be displayed. 
Octet 3 is a modulo 256 counter indicating the reference number for the reusable large object.
Octets 4..n represent the JPEG picture. JPEG images are coded according to the JPEG format [36].

0B...FF
reserved

If the value is reserved then the receiving entity shall ignore the whole Information Element and associated Information Elements (additional large object segments).

9.2.3.24.10.1.12
Additional Large Object Segment
This facility is used to include an additional large object segment for a large object (reusable or non-reusable).

The IE length is variable.

Octet 1..n

These octets shall contain a segment of a large object.
9.2.3.24.10.1.13 Reused Large Object
This facility is used to reuse a reusable large object which has been incorporated in the same message.
Octet 1 represents a re-usable large object reference.
Octet 2 indicates in the short message data part the instant after which the reusable large object shall be played or displayed.
9.2.3.24.10.1.14 Limited use large object

This facility is used to include the first part of a large object or the entire large object itself in a short message. If the large object fits into several short messages then the concatenation IE shall be used. The re-assembly of the large object segment shall be done according to the sequence number of the associated concatenation IE.

The IE length is variable.

Octet 1
Limited use indication



Bit 0

forwarding indication







0 
large object may be forwarded without restriction

1 large object shall not be forwarded *
Any unused bit of octet 1 shall be set to 0
* If possible, the ME should at least indicates to the user that the limited use large object shall not be forwarded. Any other means for controlling the user actions is a manufacturer specific matter.
Octet 2
large object format

This octet informs on the format of the large object from the following table:

VALUE (hex)

00...7F
MEANING

Non reusable objects

00
User defined sound (iMelody)

Octet 3 indicates in the short message data part the instant after which the sound shall be played.

Octet 4..n represent the user defined sound and is coded according to the iMelody format [33].

01
User defined black and white picture
Octet 3 of the IED represents the position in the text where the picture shall be displayed. 

Octet 4..n represent the user defined black and white picture and is coded according to subclause 9.2.3.24.10.1.9

02
User defined 8-bit greyscale picture

Octet 3 of the IED represents the position in the text where the picture shall be displayed. 

Octet 4..n represent the user defined picture. User defined 8-bit greyscale pictures are coded according to subclause [tbd].

03
User defined 16-bit greyscale picture

Octet 3 of the IED represents the position in the text where the picture shall be displayed. 

Octet 4..n represent the user defined picture. User defined 16-bit greyscale pictures are coded according to subclause [tbd].

04
User defined colour picture

Octet 3 of the IED represents the position in the text where the picture shall be displayed. 

Octet 4..n represent the user defined picture. User defined colour pictures are coded according to subclause [tbd].

05
VCalendar object – UCS2 (16 bits) encoding

Octet 3 of the IED represents the position in the text where the object shall be displayed. 

Octet 4..n represent the vCalendar object. vCalendar objects are coded according to the vCalendar format [33].

06
vCard object – UCS2 (16 bits) encoding

Octet 3 of the IED represents the position in the text where the object shall be displayed. 

Octet 4..n represent the vCard object. Following octets represent the user defined picture. vCard objects are coded according to the vCard format [33].

07
VCalendar object – ASCII (8 bits) encoding

Octet 3 of the IED represents the position in the text where the object shall be displayed.

Octet 4..n represent the vCalendar object. vCalendar objects are coded according to the vCalendar format [33].

08
vCard object – ASCII (8 bit) encoding

Octet 3 of the IED represents the position in the text where the object shall be displayed. 

Octet 4..n represent the vCard object. vCard objects are coded according to the vCard format [33].

09
GIF image

Octet 3 of the IED represents the position in the text where the picture shall be displayed. 

Octet 4..n represent the GIF picture. GIF images are coded according to the GIF format [35].

0A
JPEG image

Octet 3 of the IED represents the position in the text where the picture shall be displayed. 

Octets 4..n represent the JPEG picture. JPEG images are coded according to the JPEG format [36].

0B...FF
Reserved

If the value is reserved then the receiving entity shall ignore the whole Information Element and associated Information Elements (additional large object segments).

...
9.2.3.24.10.1.9
Variable Picture

The Information‑Element‑Data octet(s) shall be coded as follows:

Octet 1
position indicating in the SM data the instant the picture shall be displayed in the SM data 


(refer subclause 9.2.3.24.10.1.7).

Octet 2
Horizontal dimension of the picture.


This octet shall contain the horizontal number of 8 pixels i.e. this value shall be multiplied by 8 to get the whole number of horizontal pixels.

Octet 3
Vertical dimension of the picture.


This octet shall contain the vertical number of pixels.

Octet 4-n
Protocol Data Unit as described in subclause 9.2.3.24.10.3.2.


This octet(s) shall contain a Variable Picture line by line from top left to bottom right.

The values of the horizontal and vertical dimensions must be chosen properly by the sending entity. If the picture is not segmented in a large object and if the calculated size of this IE exceeds the limits of a single SM or segment it shall be discarded by the receiving entity.
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