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9.2.3.24
TP‑User Data (TP‑UD)

The length of the TP-User-Data field is defined in the PDU’s of the SM-TL (see subclause 9.2.2).

The TP‑User‑Data field may comprise just the short message itself or a Header in addition to the short message depending upon the setting of TP‑UDHI.

Where the TP‑UDHI value is set to 0 the TP‑User‑Data field comprises the short message only, where the user data can be 7 bit (default alphabet) data, 8 bit data, or 16 bit (UCS2 [24]) data.

Where the TP‑UDHI value is set to 1 the first octets of the TP‑User‑Data field contains a Header in the following order starting at the first octet of the TP‑User‑Data field.

Irrespective of whether any part of the User Data Header is ignored or discarded, the MS shall always store the entire TPDU exactly as received.

FIELD






LENGTH

Length of User Data Header



1 octet


Information‑Element‑Identifier "A"


1 octet


Length of Information‑Element "A"

1 octet


Information‑Element "A" Data


1 to "n" octets


Information‑Element‑Identifier "B"


1 octet


Length of Information‑Element "B"

1 octet


Information‑Element "B" Data


1 to "n" octets


Information‑Element‑Identifier "n"


1 octet


Length of Information‑Element "n"


1 octet


Information‑Element "n" Data


1 to "n" octets

The diagram below shows the layout of the TP-User-Data-Length and the TP-User-Data for uncompressed GSM 7 bit default alphabet data. The UDHL field is the first octet of the TP-User-Data content of the Short Message.
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Figure 9.2.3.24 (a) 

The diagram below shows the layout of the TP-User-Data-Length and the TP-User-Data for uncompressed 8 bit data or uncompressed UCS2 data. The UDHL field is the first octet of the TP-User-Data content of the Short Message.
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Figure 9.2.3.24 (b)

The diagram below shows the layout of the TP-User-Data-Length and the TP-User-Data for compressed GSM 7 bit default alphabet data, compressed 8 bit data or compressed UCS2 data. The UDHL field is the first octet of the TP‑User-Data content of the Short Message.
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Figure 9.2.3.24 (c)

The definition of the TP‑User‑Data‑Length field which immediately precedes the "Length of User Data Header" is unchanged and shall therefore be the total length of the TP‑User‑Data field including the Header, if present. (see 9.2.3.16)

The "Length‑of‑Information‑Element" fields shall be the integer representation of the number of octets within its associated "Information‑Element‑Data" field which follows and shall not include itself in its count value.

The "Length‑of‑User‑Data‑Header" field shall be the integer representation of the number of octets within the "User‑Data‑Header" information fields which follow and shall not include itself in its count or any fill bits which may be present (see text below).

Information Elements may appear in any order and need not necessarily follow the order used in the present document.

In the case where there are no multiple instances of any Information Element type: If Information Elements are duplicated (either with the same or different content), within one single SM or within one segment of a concatenated message then the contents of the last occurrence of the Information Element shall be used.

In the case where there are multiple instances of any Information Element type: If certain types of Information Elements are duplicated (either with the same or different content) within one single SM or within one segment of a concatenated message and there is a contradiction in meaning (e.g. more than one Special Message Indication for voice) or there is a contradiction of Information Element types (e.g. an 8bit port address and a 16bit port address), then the contents of the last occurrence of the Information Element shall be used. Other types of Information Elements may occur more than once when there is additional information of the same type to be conveyed. The individual specifications for each Information Element will state if multiple use is permitted and in such a case will also indicate the maximum number of occurrences within one User Data Header.

If the length of the User Data Header overall is such that there appear to be too few or too many octets in the final Information Element then the whole User Data Header shall be ignored.

If any reserved values are received within the content of any Information Element then that part of the Information Element shall be ignored.

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
	Extended Object

	15
	Reused Extended Object

	16
	Compression Control

	17
	Object Distribution Indicator

	18-1E
	Reserved for future EMS features (see subclause 3.10)

	1F
	EMS Capability Indicator

	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.

.

.

.

………………………………………………………………….

9.2.3.24.10.1.13
Compression Control

This information element is used to indicate a compressed bytestream containing one or more Extended Objects. The compressed bytestream may extend across sequential short messages within a concatenated short message as illustrated by Figure 9.2.24.10.1.13 The first Compression Control IE of a compressed bytestream contains one octet of Compression Information and a 2-octet length field. 

The SME shall support decompression if the Extended Object IE is implemented. An SME implementing the Extending Object IE shall be capable of decompressing a received stream for which the original uncompressed information fits into 1 to min_eo_msg messages. An SME may be capable of decompressing a received stream for which the original uncompressed information fits into more than min_eo_msg short messages. Variable min_eo_msg is defined in section 9.2.3.24.10.1.11.

The IE length is variable.
Octet 1
Compression information

Bits 0..3 represent the compression algorithm and bits 4..7 represent compression algorithm specific parameters.

Bit 0..3 

Compression algorithm
0000               RFC 1951 compression [35].
0000


 LZSS Compression [35] using the implementation described in annex E.12:
Bits 4..7
Window size factor n (integer representation).  Window size in octets = (n+1)* 64.

Bits 4..7
Set 0 for LZSS implementation given in Annex E.12 no additional parameters required.

0001..1111

reserved for future use; reserved bits shall be transmitted 0.



Bit 4..7
reserved

Octets 2..3

Length of the compressed bytestream in octets (integer representation)
The length indicates the length of the bytestream that may extend across several compression control IEs.

Octets 4..n 

Compressed data may contain one or more compressed Extended Objects.  Figure 9.2.3.24.10.1.13 is an example and illustrates the assembly of a series of SM TPDUs from a sequence of concatenated and compressed extended objects.  Each Extended Object is preceded by its IEI (Extended Object or Reused Extended Object).  A series of  Extended Objects is then compressed into a single buffer and this is split into several SM TPDUs as illustrated.
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Annex E (normative)
Extended Object Format Type

………………………………………………………………….
E.12 LZSS compression implementation

Octets 8..n
EMS Extended Objects shall be LZSS compressed [35] using the representation described below:


The implementation of LZSS is straightforward.  A pointer into the uncompressed data is moved forward along the buffer one byte at a time.  At each point a look ahead routine searches for byte sequence matches (moving forward from the current byte) that have been previously encountered in the input data (searching back up to a maximum read back window).  Where these matches can be made a substitution token is written to the output buffer rather than the litteral string and the input data pointer is moved along the buffer to the byte following the match.  Where an efficient match cannot be made one or more litteral bytes may be written following a litteral string identifier.  

Decompression is a reversal of this process.





Uncompressed byte sequence representation.

An uncompressed sequence of bytes (litteral string) in the compressed buffer shall be identified by a 1 byte header followed by the litteral string. 
Byte 0


 Litteral String Identifier.






Bit 0 

(litteral-string-identifier) shall be set 1.

Bits 1..7
Shall indicate the length (L) of the litteral string (up to 127 bytes).  Bit 1 shall be  the most significant bit.





Bytes  ..(1 – L+1) A sequence of L bytes (the litteral string).




Compressed sequence token representation
A compressed sequence shall be indicated by a fixed 2 byte sequence (token) as follows.  The token indicates that a bytes sequence (reading forward form the current position in the uncompressed buffer) matches a previously encountered byte sequence in the uncompressed buffer.  The token shall represent this matching sequence using a sequence match length and a backward offset to the original sequence.







Bit 0

(compressed-token-identifier) shall be set 0.

Bits 1..6
6 bits: shall indicate the length of the repeated byte sequence in the uncompressed buffer (a maximum of 63 bytes).  Bit 1 shall be the most significant bit.

Bits 7..15
9 bits: shall indicate the position of the first byte of the original byte sequence reading backward from the current position in the uncompressed data (a maximum of 511 bytes).  Bit 7 shall be the most significant bit.
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