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1 Scope

used for Man Machmelnterface (MMI) (8GTS TSGSM—@Q%O 2. O30|2|)

The specification for the Data Circuit terminating Equipment/Data Terminal Equipment (DCE/DTE) interface (3G TS
GSM 07:0527.005 [8]) will also use the codes specified herein for the transfer of SMS data to an external terminal.

2 Normative references

The following documents contain provisions which, through reference in thistext, constitute provisions of the present
document.

References are either specific (identified by date of publication, edition nhumber, version number, etc.) or
non-specific.

For a specific reference, subsequent revisions do not apply.
For a non-specific reference, the latest version applies.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same

number.

[1] GSM 01.04: "Digital cellular telecommunication system (Phase 2+); Abbreviations and acronyms”.

[2] GSM3G TS02:30 22.030: "Digital-celtulartelecommunication-system-(Phase 2+)-Man-Machine |
Interface (MMI) of the Mobile Station (MS)".

[3] GSM3G TS 03:9023.090: "Digital-celtular telecommunication-system-{Phase 2+):-Unstructured

Supplementary Service Data (USSD) - Stage 2Unstructured-supplementary-services-operation—

Stage2".

[4] GSM3G TS 03:423.040: "Digital-celtulartelecommunication-system-(Phase 2+)-Technical
realization of the Short Message Service (SMS) Peint-to-Point-(PR)".

[5] GSM3G TS 03:423.041: "Bigital-celtular telecommunication-system-(Phase2+); Technical
realization of the Cell- Broadcast Service (-CBS).Shert-Message Service Cell-Broadeast

[6] GSM3G TS 04:1124.011: "Digi jeati
{PP) Short Message Service (SM S) support on moblle rad|o mterfac

[7] GSM3G TS 04:1224.012: "Digital-cetlular telecommunication-system {Phase 2+); Short-Message
Service Cell-Broadeast {SMSCB)-Cell Broadcast Service- (-CBS) support on the mobile radio
interface"

[8] GSM3G TS 0740527.005: "Digital-cellulartelecommunication-system-(Phase 2+); Use of Data |
Terminal Equipment - Data Circuit terminating Equipment (DTE - DCE) interface for Short
Message Service (SMS) and Cell Broadcast Service (CBS)".

[10] I SO/IEC10646: "Universal Multiple-Octet Coded Character Set (UCS)”; UCS2, 16 bit coding.
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[171] GSM3G TS 04.9024.090: "Digital-cellulartelecommunication-system-(Phase 2+);-Unstructured
Supplementary Service Data (USSD) - Stage 3Unstructured-Ssupplementary-Sservices-operation—

[12] SO 639 “Code for the representation of names of languages”
[13] GSM3G TS 03:423.042: "Digital-cellular-telecommunication-system-(Phase 2+)-Compression

algorithm for text messaging services’.

[14] 3G TR 25.990: "V ocabulary"
[15] "Wireless Datagram Protocol Specification”, Wireless Application Protocol Forum Ltd.
3 Abbreviations

Abbreviations used in this TS are listed in GSM TR 01.04-[1] and 3G TR 25.990 [14].
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4 SMS Data Coding Scheme

The TP-Data-Coding-Scheme field, defined in GSM3G TS 03.423.040 [4], indicates the data coding scheme of the
TP-UD field, and may indicate a message class. Any reserved codings shall be assumed to be the GSM 7 bit default
alphabet (the same as codepoint 00000000) by areceiving entity. The octet is used according to a coding group which is
indicated in bits 7..4. The octet is then coded as follows:

Coding Group Bits Use of bits 3..0
7.4
00xx General Data Coding indication

Bits 5..0 indicate the following-::

Bit 5, if set to O, indicates the text is uncompressed
Bit 5, if set to 1, indicates the text is compressed using the GSM-standard compression

algorithm_defined in —{see-GSM-FS-3G TS 63-423.042 [13]}

Bit 4, if set to O, indicates that bits 1 to O are reserved and have no message class
meaning

Bit 4, if set to 1, indicates that bits 1 to O have a message class meaning-::

Bit1l BitO Message Class

0O_ O0__ ClassO0

0__ 1__ Class 1 -Default meaning: ME-specific.

1__ 0_ Class2 SIMU)SIM specific message

1_ 1__ Class3 Default meaning: TE specific (see GSM-F+S-3G TS
04:0527.005 [8])

Bits 3 and 2 indicate the alphabet being used, as follows :
Bit3 Bit2 Alphabet:

0 0 GSM 7 bit dBefault alphabet
0O__ 1__ 8bitdata

1_  0_ UCS2 (16bit) [10]

1 1__  Reserved

NOTE: The special case of bits 7..0 being 0000 0000 indicates the GSM 7 bit dBefault
aAlphabet asin-Phase-2with no message class

0100..1011 Reserved coding groups

1100 Message Waiting Indication Group: Discard Message

Bits 3..0 are coded exactly the same as Group 1101, however with bits 7..4 set to 1100 the
mobile may discard the contents of the message, and only present the indication to the
user.

(continued)
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Coding Group Bits Use of bits 3..0
7.4
1101 Message Waiting Indication Group: Store Message

This Group allows an indication to be provided to the user about the status of types of
message waiting on systems connected to the GSM/-UMTS PLMN. The mobile may
present this indication as an icon on the screen, or other MMI indication. The mobile may
take note of the Origination Address for messages in this group and group 1100. For each
indication supported, the mobile may provide storage for the Origination Address which is
to control the mobile indicator.
Text included in the user data is coded in the_GSM 7 bit dBefault aAlphabet.
Where a message is received with bits 7..4 set to 1101, the mobile shall store the text of
the SMS message in addition to setting the indication.

Bits 3 indicates Indication Sense:

Bit 3
0 Set Indication Inactive
1 Set Indication Active

Bit 2 is reserved, and setto 0

Bit1 BitO Indication Type:
0 0___Voicemail Message Waiting
1 Fax Message Waiting
___ Electronic Mail Message Waiting
____ Other Message Waiting*

0
10
1 1
* Mobile manufacturers may implement the “Other Message Waiting” indication as an
additional indication without specifying the meaning. The meaning of this indication is
intended to be standardized in the future, so Operators should not make use of this
indication until the standard for this indication is finalized.

1110 Message Waiting Indication Group: Store Message

The coding of bits 3..0 and functionality of this feature are the same as for the Message
Waiting Indication Group above, (bits 7..4 set to 1101) with the exception that the text
included in the user data is coded in the uncompressed UCS2 alphabet.

1111 Data coding/message class
Bit 3 is reserved, set to 0.

Bit2 Message coding:
0 GSM 7 bit Bdefault alphabet
1 8-bit data

Bitl BitO Message Class:

0 0 ClassO

0 1 Class1 default meaning: ME-specific.

1 0 Class2 SIMU)SIM-specific message.

1 1 Class3 default meaning: TE specific (see 3GES2Z005GSM-FS3G TS
04:0527.005 [8])

GSM 7 bit Bdefault alphabet indicates that the TP-UD is coded from the GSM 7-hit default alphabet givenin

subclause 6.2.1. When this alphabet is used, the characters of the message are packed in octets as shown in

subclause 6.1.2.1.1, and the message can consist of up to 160 characters. The GSM 7 bit default alphabet shall be
supported by all MSs and SCs offering the service. If the GSM 7 hit default a phabet extension mechanism is used then
the number of displayable characters will reduce by one for every instance where the GSM 7 bit default al phabet
extension table is used 8-bit data indicates that the TP-UD has user-defined coding, and the message can consist of up to
140 octets.

UCS2 alphabet indicates that the TP-UD has a UCS2 [10] coded message, and the message can consist of up to 140
octets, i.e. up to 70 UCS2 characters. The General notes specified in subclause 6.1.1 override any contrary specification
in UCS2, so for example even in UCS2 a <CR> character will cause the MS to return to the beginning of the current line
and overwrite any existing text with the characters which follow the <CR>.
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When a message is compressed, the TP-UD consists of the GSM 7 bit default al phabet or UCS2 a phabet compressed |
message, and the compressed message itself can consist of up to 140 octetsin total.

When a mobile terminated message is class 0 and the M S has the capability of displaying short messages, the M S shall
display the message immediately and send an acknowledgement to the SC when the message has successfully reached
the M Sirrespective of whether there is memory available in the SIM(U)SIM or ME. The message shall not be
automatically stored in the SH(U)SIM or ME.

The ME may make provision through MMI for the user to selectively prevent the message from being displayed
immediately.

If the ME is incapable of displaying short messages or if the immediate display of the message has been disabled
through MM 1 then the ME shall treat the short message as though there was no message class, i.e. it will ignore bits 0
and 1 in the TP-DCS and normal rules for memory capacity exceeded shall apply.

When a mobile terminated message is Class 1, the M S shall send an acknowledgement to the SC when the message has
successfully reached the MS and can be stored. The M S shall normally store the message in the ME by default, if that is
possible, but otherwise the message may be stored elsewhere, e.g. in the SHM(U)SIM. The user may be able to override |
the default meaning and select their own routing.

When a mobile terminated message is Class 2 (SHM(U)SIM -specific), an phase2{ertater) M S shall ensure that the
message has been transferred to the SMS datafield in the SIM(U)SIM before sending an acknowledgement to the SC.
The MS shall return a"protocol error, unspecified" error message (see GSM-FS3G TS 024.011 [6]) if the short message
cannot be stored in the SIM(U)SIM and there is other short message storage available at the MS. If all the short message
storage at the MSis dready in use, the MS shall return "memory capacity exceeded". $begin$(Secure SMS)$-This
behaviour appliesin all cases except for an phase2+ M S supporting SHM(U)SIM Application Toolkit when the Protocol
Identifier (TP-PID) of the mobile terminated message is set to "SH(U)SIM Data download" (see GSM3G TS

03.423.040 [14][4])-$end$(Secure SMS)$.

When a mobile terminated message is Class 3, the MS shall send an acknowledgement to the SC when the message has
successfully reached the MS and can be stored, irrespectively of whether the M S supports an SMSinterface to a TE, and
without waiting for the message to be transferred to the TE. Thus the acknowledgement to the SC of a TE-specific
message does not imply that the message has reached the TE. Class 3 messages shall normally be transferred to the TE
when the TE requests " TE-specific" messages (see GSM-FS3G TS 640527.005 [8]). The user may be able to override |
the default meaning and select their own routing.

The message class codes may also be used for maobile originated messages, to provide an indication to the destination
SME of how the message was handled at the MS.

The MSwill not interpret reserved or unsupported values but shall store them as received. The SC may reject messages
with a Data Coding Scheme containing a reserved value or one which is not supported.
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5 Cell Breadeast CBS Data Coding Scheme

The Cell BroadeastCBS Data Coding Scheme indicates the intended handling of the message at the MS, the
alphabet/coding, and the language (when applicable). Any reserved codings shall be assumed to be the GSM 7 bit
default aphabet (the same as codepoint 00001111) by areceiving entity. The octet is used according to a coding group
which isindicated in bits 7..4. The octet is then coded as follows:

Coding Group

Bits Use of bits 3..0
7.4
0000 Language using the GSM 7 bit default alphabet

Bits 3..0 indicate the language:
0000 German
0001 English
0010 Italian
0011 French
0100 Spanish
0101 Dutch
0110 Swedish
0111 Danish
1000 Portuguese
1001 Finnish
1010 Norwegian
1011 Greek
1100 Turkish

1101 Hungarian
1110 -Polish
1111 Language unspecified
0001 0000 GSM 7 bit dBefault alphabet; message preceded by language indication.

The first 3 characters of the message are a two-character representation of the
language encoded according to 1ISO 639 [12], followed by a CR character. The
CR character is then followed by 90 characters of text. i

0001 UCS2; message preceded by language indication

The message starts with a two 7-bit default alphabet character representation of
the language encoded according to 1ISO 639 [12]. This is padded to the octet
boundary with two bits set to 0 and then followed by 40 characters of UCS2-
encoded message.

An MS not supporting UCS2 coding will present the two character language identifier
followed by improperly interpreted user data.

0010..1111 Reserved fer European languages

0010.. 0000 Czech
0001 Hebrew
0010 Arabic
0011 Russian..

0100—..1111 —Reserved for other -Llanguages using the GSM 7 bit default alphabet, with
unspecified handling at the MS

0011 0000..1111 Reserved for other -lLanguages using the GSM 7 bit default
alphabet, with unspecified handling at the MS

(continued)
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(concluded)

01xx General Data Coding indication
Bits 5..0 indicate the following:

Bit 5, if set to 0, indicates the text is uncompressed
Bit 5, if set to 1, indicates the text is compressed using the GSM-standard compressionng
algorithm_defined in -—{see-GSM-FS3G TS 03-423.042 042 [13]}

Bit 4, if set to 0, indicates that bits 1 to O are reserved and have no message class meaning
Bit 4, if set to 1, indicates that bits 1 to 0 have a message class meaning:

Bitl BitO Message Class:

00 Class 0

01 Class 1 Default meaning: ME-specific.

10 Class 2 SIM(U)SIM specific message.

11 Class 3 Default meaning: TE-specific (see GSM-FS3G TS 07-:0527.005 [8])

Bits 3 and 2 indicate the alphabet being used, as follows:
Bit3 Bit2 Alphabet:

00 GSM 7 bit dBefault alphabet

01 8 bit data

10 USC2 (16 bit) [10]

11 Reserved
1000..1101 Reserved coding groups
1110 Defined by the WAP Forum [15]
1111 Data coding / message handling

Bit 3 is reserved, set to 0.

Bit 2 Message coding:

0 GSM 7 bit dBefault alphabet
1 8 bit data

Bitl Bit0O Message Class:
00 No message class.

01 Class 1 user defined.

10 Class 2 user defined.

11 Class 3

default meaning: TE specific
(see GSMFS3G TS3G TS 8+06527.005 [8])

These codings may also be used for USSDUnstructured-SS-Data and MM /display purposes.

SeeGSM3G TS 24.09004-90 [11] for specific coding values applicable to USSDUnstructured-SS-Batafor MS
originated USSD messages and M S terminated USSD messages. USSD messages using the default al phabet are coded
with the GSM 7-bit default al phabet given in subclause 6.2.1. The message can then consist of up to 182 user characters.

Cell Broadcast messages using the default alphabet are coded with the GSM 7-bit default alphabet given in
subclause 6.2.1. The message then consists of 93 user characters.

If the GSM 7 bit default alphabet extension mechanism is used then the number of displayable characters will reduce by
one for every instance where the GSM 7 bit default alphabet extension table is usedCell Broadcast messages using 8-bit
data have user-defined coding, and will be 82 octets in length.

UCS2 aphabet indicates that the message is coded in UCS2 [10]. The General notes specified in subclause 6.1.1
override any contrary specificationin UCS2, so for example even in UCS2 a <CR> character will cause the MSto
return to the beginning of the current line and overwrite any existing text with the characters which follow the <CR>.
Messages encoded in UCS2 consist of 41 characters.

Class 1 and Class 2 messages may be routed by the ME to user-defined destinations, but the user may override any
default meaning and select their own routing.

Class 3 messages will normally be selected for transfer to a TE, in cases where a ME supports an SMS/CBS interface to
aTE, and the TE requests "TE-specific" cell broadcast messages (see GSM3G TSS 67:0527.005 [8]). The user may be
able to override the default meaning and select their own routing.
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6

6.1

6.1.1

Individual parameters

General principles

General notes

Except where otherwise indicated, the following shall apply to all aphabet tables:

1
2

6.1.2
6.1.2.1

6.1.2.1.1

The characters marked "1)" are not used but are displayed as a space.

The characters of this set, when displayed, should approximate to the appearance of the relevant
characters specified in SO 1073 and the relevant national standards.

Control characters:
Code Meaning

LF  Linefeed: Any characters following LF which are to be displayed shall be presented as
the next line of the message, commencing with the first character position.

CR  Carriage return: Any characters following CR which are to be displayed shall be presented as
the current line of the message, commencing with the first character position.

SP  Space character.

The display of characters within a message is achieved by taking each character in turn and placing it in
the next available space from left to right and top to bottom.

Character packing

SMS-Peint-te-Peint Packing

Packing of 7-bit characters

If a character number a is noted in the following way:

b7 b6 b5 b4 b3 b2 bl
aaabacadaeaf ag

The packing of the 7-bitscharactersin octetsis done by completing the octets with zeros on the left.

For examples, packing: a

- one character in one octet:

bits number:

76 543210
0 la1lb 1c 1d 1le 1f 1g

- two charactersin two octets:

bits number:

76543210
2g 1a 1b 1c 1d 1e 1f 1g
0 0 2a2b2c 2d 2e 2f

- three charactersin three octets:

ETSI
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- bits number:

76543210
2g la 1b 1c 1d 1e 1f 1g
3f 3g 2a 2b 2c 2d 2e 2f
0 0 0 3a3b3cad3e

- seven charactersin seven octets:
- bits number:

76543210
2g la 1b 1c 1d 1e 1f 1g
3f 3g 2a 2b 2c 2d 2e 2f
de 4f 4g 3a 3b 3c 3d 3e
5d 5e 5f 5g 4a 4b 4c 4d
6¢c 6d 6e 6f 6g 5a 5b 5c
7b 7c 7d 7e 7f 79 6a 6b
000O0OOOTO O 7a

- eight charactersin seven octets:
- bits number:

76543210

2g la 1b 1c 1d 1e 1f 1g
3f 3g 2a 2b 2c 2d 2e 2f
de 4f 4g 3a 3b 3c 3d 3e
5d 5e 5f 5g 4a 4b 4c 4d
6¢c 6d 6e 6f 6g 5a 5b 5c
7b 7c 7d 7e 7f 79 6a 6b
8a 8b 8c 8d 8e 8f 8g 7a

The bit number zero is always transmitted first.

Therefore, in 140 octets, it is possible to pack (140x8)/7=160 characters.
6.1.2.2 CBS SMS-Cell Breadeast Packing

6.1.2.2.1 Packing of 7-bit characters
If a character number a is noted in the following way:

b7 b6 b5 b4 b3 b2 bl
aaabac adae af ag

the packing of the 7-bits charactersin octetsis done as follows:
bit number

76543210

ETSI
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octet number

29 la 1b 1c 1d 1e 1f 1g
3f 3g 2a 2b 2c 2d 2e 2f
4de 4f 4g 3a 3b 3c 3d 3e
5d 5e 5f 5g 4a 4b 4c 4d
6c 6d 6e 6f 6g 5a 5b 5c
7b 7c 7d 7e 7f 7g 6a 6b
8a 8b 8c 8d 8e 8f 8g 7a
10g 9a 9b 9c 9d 9e 9of 9g

O~NO O, WN P

81 93d 93e 93f93g 92a 92b 92c 92
82 0 0 0 0 0 93a 93b 93c

The bit number zero is always transmitted first.

Therefore, in 82 octets, it is possible to pack (82x8)/7 = 93.7, that is 93 characters. The 5 remaining bits are set to zero
as stated above.

6.1.2.3 USSD packing

6.1.2.3.1 Packing of 7 bit characters
If acharacter number a is noted in the following way:

b7 b6 b5 b4 b3 b2 bl
aaabac adaeaf ag
The packing of the 7-bit charactersin octets is done by completing the octets with zeros on the | eft.

For example, packing: a
- one character in one octet:

- bits number:

- two charactersin two octets:
- bits number:

76543210
2g la 1b 1c 1d 1e 1f 1g
0 0 2a2b2c 2d 2e 2f

- three charactersin three octets:
- bits number:

76543210
2g la 1b 1c 1d 1e 1f 1g
3f 3g 2a 2b 2c 2d 2e 2f
0 0 0 3a3b3cad3e
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- siX charactersin six octets:
- bits number:

76543210
2g la 1b 1c 1d 1le 1f 1g
3f 3g 2a 2b 2c 2d 2e 2f
4de 4f 4g 3a 3b 3c 3d 3e
5d 5e 5f 5g 4a 4b 4c 4d
6¢c 6d 6e 6f 6g 5a 5b 5¢
0 0O0OO0OOO 6aé6b

- seven charactersin seven octets:
- bits number:

76543210
2g la 1b 1c 1d 1le 1f 1g
3f 3g 2a 2b 2c 2d 2e 2f
4de 4f 4g 3a 3b 3c 3d 3e
5d 5e 5f 5g 4a 4b 4c 4d
6¢c 6d 6e 6f 6g 5a 5b 5¢
7b 7c 7d 7e 7f 7g 6a 6b
0001101 7a

The bit number zero is always transmitted first.
- eight charactersin seven octets:
- bits number:

76543210

2g la 1b 1c 1d 1e 1f 1g
3f 3g 2a 2b 2c 2d 2e 2f
de 4f 4g 3a 3b 3c 3d 3e
5d 5e 5f 5g 4a 4b 4c 4d
6¢c 6d 6e 6f 6g 5a 5b 5c
7b 7c 7d 7e 7f 79 6a 6b
8a 8b 8c 8d 8e 8f 8g 7a

- nine charactersin eight octets:
- bits number:

76543210

2g la 1b 1c 1d 1e 1f 1g
3f 3g 2a 2b 2c 2d 2e 2f
de 4f 4g 3a 3b 3c 3d 3e
5d 5e 5f 5g 4a 4b 4c 4d
6¢c 6d 6e 6f 6g 5a 5b 5c
7b 7c 7d 7e 7f 7g 6a 6b
8a 8b 8c 8d 8e 8f 8g 7a
0 9a 9b 9c 9d 9e 9f 9g

ETSI



Error! No text of specified style in document. 13 Error! No text of specified style in document.

- fifteen charactersin fourteen octets:
- bits number:

76543210

2g la 1b 1c 1d 1le 1f 1g

3f 3g 2a 2b 2c 2d 2e 2f

4de 4f 4g 3a 3b 3c 3d 3e

5d 5e 5f 5g 4a 4b 4c 4d

6¢c 6d 6e 6f 6g 5a 5b 5¢

7b 7c 7d 7e 7f 7g 6a 6b

8a 8b 8c 8d 8e 8f 8g 7a

10g 9a 9b 9c 9d 9e 9f 9g

11f11g 10a 10b 10c 10d 10e 10f
12e 12f12g 1la 11b 11c 11d 1le
13d 13e 13f13g 12a 12b 12c 12
1l4c 14d 14e 14f14g 13a 13b 13c
15b 15c 15d 15e 15f15g 14a 14b
0001101 15

- sixteen characters in fourteen octets:
- bits number:

76543210

2g la 1b 1c 1d 1le 1f 1g

3f 3g 2a 2b 2c 2d 2e 2f

4de 4f 4g 3a 3b 3c 3d 3e

5d 5e 5f 5g 4a 4b 4c 4d

6¢c 6d 6e 6f 69 5a 5b 5¢

7b 7c 7d 7e 7f 7g 6a 6b

8a 8b 8c 8d 8e 8f 8g 7a

10g 9a 9b 9c 9d 9e 9f 9g

11f11g 10a 10b 10c 10d 10e 10f
12e 12f12g 1la 11b 11c 11d 1le
13d 13e 13f13g 12a 12b 12c 12
1l4c 14d 14e 14f14g 13a 13b 13c
15b 15c 15d 15e 15f15g 14a 14b
16a 16b 16¢c 16d 16e 16f16g 15a

The bit number zero is always transmitted first.

Therefore, in 160 octets, is it possible to pack (160*8)/7 = 182.8, that is 182 characters. The remaining 6 bits are set to
zero as stated above.

Packing of 7 bit charactersin USSD stringsis done in the same way as for SMS (subclause 7.1.2.1).The character
stream is bit padded to octet boundary with binary zeroes as shown above.

If the total number of charactersto be sent equals (8n-1) where n=1,2,3 etc. then there are 7 spare bits at the end of the
message. To avoid the situation where the receiving entity confuses 7 binary zero pad bits as the @ character, the
carriage return or <CR> character (defined in subclause 7.1.1) shall be used for padding in this situation, just as for Cell
Broadcast.

If <CR> isintended to be the last character and the message (including the wanted <CR>) ends on an octet boundary,
then another <CR> must be added together with a padding bit 0. The receiving entity will perform the carriage return
function twice, but thiswill not result in misoperation as the definition of <CR> in subclause 7.1.1 isidentical to the
definition of <CR><CR>.

The receiving entity shall remove the final <CR> character where the message ends on an octet boundary with <CR> as
the last character.
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6.2 Alphabet tables

This section provides tables for all the alphabets to be supported by SMS, CBS and USSD. The GSM 7 bit default
alphabet is mandatory. Additional alphabets are optional. Irrespective of support of an individual aphabet, aMS shall
have the ability to store a short message coded in any alphabet on the SIM(U)SIM.

6.2.1 GSM 7 bit Default Alphabet Befault-alphabet

Bits per character: 7

CBS/USSD pad character: CR

Character table:

b7 o| O 0 0 1 1 1 1

b6 o| O 1 1 0 0 1 1

b5 0| 1 0 1 0 1 0 1
ba | b3 | b2 | bl 0| 1 2 3 4 5 6 7
0 0 0 0 0 @| D|SP| O i P é p
0 0 0 1 1 £ _ ! 1 A Q a q
0 0 1 0 2 $ F " 2 B R b r
0 0 1 1 3 ¥ G # 3 C S c s
0 1 0 0 4 e L o 4 D T d t
0 1 0 1 5 é W | % | 5 E U e u
0 1 1 0 6 V| P & 6 F v f v
0 1 1 1 7 i Y ' 7 G W | g W
1 0 0 0 8 0 S ( 8 H X h X
1 0 0 1 9 C Q ) 9 I Y [ y
1 0 1 0 | 10 | LF | X * J Z i z
1 0 1 1 |11 | @ | 1) + ; K A k a
1 1 0 0 |12 | @ £ |, < L o) | o
1 1 0 1 13 | CR| & | - = M N m fi
1 1 1 0 14 A R . > N U n U
1 1 1 1 15 a E / ? O 8§ 0 a

1) This code is an escape to an extension of the GSM 7 bit default alphabet table. A receiving entity which does not
understand the meaning of this escape mechanism shall display it as a space character.

ETSI
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6.2.1.1 GSM 7_bit default alphabet extension table

b7 0 0 0 0 1 1 1 1
b6 0 0 1 1 0 0 1 1
b5 0 1 0 1 0 1 0 1

ba | b3 | b2 | bl 0 1 2 3 4 5 6 7

0 0 0 0 0 |

0 0 0 1 1

0 0 1 0 2

0 0 1 1 3

0 1 0 0 4 A

0 1 0 1 5 2)

0 1 1 0 6

0 1 1 1 7

1 0 0 0 8 {

1 0 0 1 9 }

1 0 1 0 10 | 3)

1 0 1 1 | 11 1)

1 1 0 0 | 12 [

1 1 0 1 13 ~

1 1 1 0 | 14 ]

1 1 1 1 15 \

In the event that an MS receives a code where a symbol is not represented in the above table then the MS shall display
the character shown in the main GSM 7 bit default Z-bit alphabet table in section 6.2.1

1) This code value is reserved for the extension to another extension table. On receipt of this code, a receiving
entity shall display a space until another extension table is defined.

2) This code represents the EURO currency symbol. The code value is that used for the character ‘e’. Therefore
a receiving entity which is incapable of displaying the EURO currency symbol will display the character ‘e’
instead.

3) This code is defined as a Page Break character and may be used for example in compressed CBS

messages. Any mobile which does not understand the GSM 7 bit default alphabet table extension mechanism
will treat this character as Line Feed

ETSI
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6.2.2 8 bit data
8 bit datais user defined
Padding: CR in the case of an 8 bit character set

Otherwise - user defined

Character table: User Specific
6.2.3 UCS2
Bits per character: 16

CBS/USSD pad character: CR
Character table: ISO/IEC10646 [10]

ETSI
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Foreword

This Technical Specification has been produced by the 3GPP.

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of this TS, it will be re-released by the TSG with an identifying
change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 Indicates TSG approved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates,
etc.

z thethird digit isincremented when editoria only changes have been incorporated in the specification;

3GPP
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1 Scope

The present document describes arange of alternative interfaces which may be utilised by Short Message Service Centre
(SMSC), and Short Message Entity (SME), developers for the connection of SMEs to SMSCs.

The purpose of the present document is to provide a single document within which the various proprietary SMSC to
SME interface standards may be accommodated as optional implementations.

As stated in 3G TS 23.040GSM-03:40 [1], the functionality of the SMSC is outside of the scope of the 3GPPGSM
Technical Specifications. As aresult, no standardised interfaces have been specified for the connection of SMEs to the
SMSC. In the absence of a prevailing standard, SC (Service Centre), devel opers have devised their own protocols which
have not necessarlly been based on any eX|st|ng standards and are therefore largely mcompatl ble with one ancther. th—has

This document by referring to the various de-facto protocol
various-de facto-protocols; will limit the further proliferation of proprietary standards and will benefit new SC/SME

developers who may then adopt one or more of the existing protocols outlined in the present document.

This document does not provide recommendations, as to the preferred protocol implementation as all are regarded as
being of equal merit. SC/SME implementors should therefore adopt the protocol most suited to their particular
implementation, application or market.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

References are either specific (identified by date of publication, edition humber, version number, etc.) or
non-specific.

For a specific reference, subsequent revisions do not apply.
For anon-specific reference, the latest version applies.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

[1] 3G TS 23.040 GSM-03:40.“Digital-cellulartelecommunications system-{Phase 2+)-Technical
realization of the Short Message Service (SMS) Peint-to-Poinrt-(PP)".

3GPP
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B SMPPApplications Guide:- Version-2.0-Aldiscon-Limited:
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The proprietary SC to SME interface protocols specifications are listed eontained-in-the-annexes-are as follows:

3.1ARREA: Short M essage Peer to Peer (SMPP) Interface Specification
(Addissen-Logicatnrformation-Systems)
Specification available from :- www.smpp.org/docs
3.2Annex-B: Short M essage Service Centr e exter nal machineinterface
(Computer Management Group)
Specification available from:- _http//www.cmgtelecom.com
3.3Annex-C: SM SC to SME Interface Specification (Nokia Cellular Systems)
Specification available from:- No details available
3.4AnnexD: SM SC Open Interface Specification (SEMA Group)
Specification available from:- semagroup.com/mé& t/telecoms.htm
3.5ARREXE:

SM SC Computer Access Service And Protocol Manual (Ericsson)

Specification available from:- Ericsson Compitex AB, Telephone number +46 31 7099000

NOTE: 3GPPETSI take no responsibility for the viability of any of the optional SC to SME interface protocols
referred to eentained in the annexes. Enquires relating to their technical content should be made directly
to the editing authority for each specification.

3GPP
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* Messages (to MS)

e Status Query (Opt) ﬁ
* Acks

ESME-001 (e.g. MB)

ESME-002 (e.g. VPS)

SMSC

* Messages (to ESME)

— * Query Reply’
ESME-003 (e.g. MB) « Registered Receipt
* Acks

3GPP
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Network User
Request/Response (i.e. SMSC, VPS, MB)
Primitives
¢ A
y

Indi cat_i or_ll_Confi rm
Network Provider (e.g. X.25) Primitives

3GPP
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ESME SMSC
submit_sm (1) -
- submit sm_resp(1)
deliver_sm(1) >
< deliver sm resp (1)
< submit_sm (2)
submit_sm_resp(2) >
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ESME
AN v

virtual connections \

Communications
Provider
e.g. X.25, TCP/IP

AN
) - ~
SMSC Application SMSC Application
(bound as Transmitter) (bound as Receiver)
SMSC Kernel
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ESME

SME Agent ‘

ESME |« \A <+“—> SMSC

ESME
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/Il_%CL)i SMSC PLMN

X.25
X.29

leased line
dial-up
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Parameter

NRPE

RAd:s

OAdC

AC

MF

M=%

MT=2:

—NMsg String-of-char o Numeriemessage:

MT=3:

—AMsg String-of-char o Alphanumeric-message:

MT=4:

—NB String-of-aum—char M No-—of-bits-in-TFransparan-Data-(FB)-message-

—FMsg String-of-char- o TD-message-encoded-intolA5-characters.

MF=5:

—PNC CharHerchart o Definition-of-the PNCfrom-which-the-standard-text-shall
be-chosen—CharH represenats-PNC-H:-charF
represents PNC-I

—Ne String-of-aum—char o Standard-textlistnumberreguested-by-the-calling-party-

—LST String-ofrum-—char o Legitimisation-code-forstandard-text:

3GPP
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Bb Char't’ o Deferred-delivery-regquest
DDbT 10-num-—char o Deferred-delivery-time DBMMYYHHmm
VP 10-num-—char o Validity-period BBMMYYHHmm:
- t _ 2) - ) -
characters:
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Member Length

Rsn 3

BSCGFs 12

MF 1

Mf=2:

NMsg 640

MF=3:

AMsg 640

Mf=4:

NB 4

FMsg 149

MMS 1

PR 1

PBCs 2

MCLs 1

RPI 1

CPg 1

RPLy 1

REST %

RES2 X

RES3 %

RES4 X

RESS %

_ fied
A-generic ADT-forthe EMI-respenseis-defined-asfellows:

Member—TFype
s I
ified \/alidi od

SM——System-Message

Member—Type
- I
ified \/alid od

SM——System-Message

3GPP
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Member Presence Meaning

AdC M Address-coderecipientforthe SM

OAdE M Address-code-originator

AC - Authentication-code-originator

NReg - Netification-Reguest

NAdC - Netification-Address

NF - Notifieation-Type

NRIB - NetificationPID-value

LRy - LastResortAddressreguest

LRAd - LastResert-Address

LPIB - ERAD-PIB-value

bb - Deferred Delivery-requested

BbF - Deferred-delivery-time-in-DBMMYYHHEmmM

VP o Valdity-period-in- DDMMYYHHmm

RPID - Replace Pib-value-reservediorfuture-use}

SEFS M Service-Centre-Time-Stamp-in DBMMYYHHmmss-

Dst - Delivery-status

Rsh - Reasen-cede

BSCEFS - Delivery-time-stamp-in-DBMMY-YHHmmss:

MEF M MessageFype-

MF=2:

NMsg &) Numeric- message:

MF=3:

AMsg o Alphanumericmessage:

MF=4:

NB M Ne—ofbits-inFransparantData{FD)-message-

FMsg o FB-message-encoded-into-tAb-characters:

MMS o More-Messages-to-Send-{1o-the same- SME)

PR - {reservedHorPriority-Reguested)

BCs o Bata-Cedingscheme

MCLs o Message-class—See-GSM-03-38-Shall-be-supphed-when-MT=4-
discarded-otherwise-

RPI - {reservedforReply-Path)

CSPRg - {reservedior Code Page}

RPLy - {reservedfor-Reph-type)

3GPP




3G TS 23.039 version 3.0.0 52 3G TS 23.039 V3.0.0 (1999-07)

3GPP




3G TS 23.039 version 3.0.0 53 3G TS 23.039 V3.0.0 (1999-07)

Member Presence |Meaning

AdS M Address-coderecipientiorthe-SM

OAdC M Address-code-originator

AC o Adthentication-code-originater

NRg - Notification-Reguest

NAdS - Netification-Address

NT - Netification-Type

NPIB - NetificationPHD-value

LRg - Last Resort-Addressrequest

ERAd - LastResert-Address

LPID - LRAD-PID-value

Bb - Deferred-Delivery-reguested

BbF - Deferred-delivery-time-in- BBMMY-YHHmm

VP - Validin-perieeHr-BBMMYYHHmm

RPID - Replace Pib-value{reserved-forfuture-use)

SCEFS - Service-CentreFime-Stampin-DBMMY-YHHmmss-

Dst - Delivery status

Rsh - Reasen-code

BSCFs - Delivery-time-stamp-in- DBMMY-YHHmmss-

MF - Message-TFype-

MT=2:

—NMsg - Numeric-message:

MT=3:

—AMsg - Alphanumericmessage:

MT=4:

—NB - No-—of-bits-in-TransparantData-(FB)-message-

—FMsg - FD-message-encodedintolAS characters:

MMS - Mere-Messages-to-Send-{to-the same-SME)

PR - {reserved-for-Priority Requested)

BEs - Pata-Coding-scheme

MCLs - Message-class—See-GSM-03.38-Shall-be-supplied-when
MT=4discarded-otherwise-

RPI - {reserved-forReply-Path)

GPRg - freserved-for-CodePage)

RPLy - {reserved-forRephy-type)
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SME SMSC
SME SMSC
—<—ack
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bit positions

7 4 3 o
byte O IDENTIFIER most
signi-
byte 1 TYPE z ficant
bits of
LENGTHF
byte 2 LENGTH OF VALUE IN BYTES (= n)
byte 3
PARAMETER VALUE
(n bytes)
byte n + 2

Total length of parameter = n + 3 bytes.

: 4 L hebi | i
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SME SMSC
invoke (Submit SM) )
( result
k invoke (Status Report)
result )
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SME SMSC

invoke (Delete SM)

>

result

<

invoke (Status Report)

result

3GPP
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D33 Procedure for Replacement of an-SM

SME SMSC

invoke (Replace SM)

result

A

invoke (Status Report)

A

result

invoke (Status Report)

result
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SME SMSC

invoke (Delete All SMs)

result

A

invoke (Status Report)

A

result

invoke (Status Report)

result

3GPP
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94

invoke (Enquire SM)

SMSC
API

result

SME

invoke (Cancel SM)

SMSC

result
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SME SMSC
invoke (Alert SME Req)
( result
k invoke (Alert SME)
result )

SME SMSC

invoke (Deliver SM)

result

>
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SME SMSC

invoke (Retrieve Req)

result

<

J( invoke (SM, SR or Alert SME)

result

3GPP
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SME SMSC

‘ invoke (Get Version)

result
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result
- 8
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Stationary Network GSM Network
N
Submission Delivery
SMT MS
— “‘> “%> —
SMT SMS-¢ MS
| — |
) : i SR
SMT Delivery Submission MS
—
B
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SMS-C
Message

Kernel

Computer Interactive PLMN
Access Unit Terminal Access Unit
Access Unit
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External Computer

Computer
Access
Protocol

SMS-C

Computer ] ( Message ]

Access Unit Kernel

3GPP




3G TS 23.039 version 3.0.0

3G TS 23.039 V3.0.0 (1999-07)

User System

Connect

SMS-C

OpenRspPDU
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User System SMS-C

SubmitReqPDU

SubmitRspPDU

User System SMS-C

RetrieveReqPDU

RetrieveRspPDU

3GPP




3G TS 23.039 version 3.0.0

E3.5  Delete- Short Message

User System

DeleteReqPDU
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SMS-C

DeleteRspPDU

User System

CloseReqPDU

SMS-C

Disconnect

3GPP




3G TS 23.039 version 3.0.0 123 3G TS 23.039 V3.0.0 (1999-07)

3GPP




3G TS 23.039 version 3.0.0

124 3G TS 23.039 V3.0.0 (1999-07)

User System

Connect

SMS-C

OpenReqPDU

OpenRspPDU

SubmitReqPDU

RetrieveReqPDU

RetrieveRspPDU(No Msg)

CloseReqPDU

Disconnect
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Foreword

This Technical Specification has been produced by the 3GPP.

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of this TS, it will be re-released by the TSG with an identifying
change of release date and an increase in version number as follows:

Version x.y.z
where:
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 Indicates TSG approved document under change control.

y thesecond digit isincremented for all changes of substance, i.e. technical enhancements, corrections, updates,
etc.

z thethird digit isincremented when editorial only changes have been incorporated in the specification;

Introduction

The Peint-te-Point Short Message Service (SMS) provides a means of sending messages of limited size to and from
GSMGSM/UMTS mobhiles. The provision of SM'S makes use of a Service Centre, which acts as a store and forward
centre for short messages. Thus aGSMGSM/UMTS PLMN needs to support the transfer of short messages between
Service Centres and mabiles.

: . - Mobile originated
meeseges witishall be transported from an MS to a Serwce Centre These may be destl ned for other mobile users, or for
subscribers on afixed network. Maobile terminated messages wittshall be transported from a Service Centre to an MS.
These may be input to the Service Centre by other mobile users (via a mobile originated short message) or by avariety
of other sources, e.g. speech, telex, or facsimile.
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1 Scope

This Technical Specification (+S) describes the peint-to-peint Short Message Service (SMS) foref-the-GSM/UMTS
networks.PLMN-system: It defines:

- the services and service elements;
- the network architecture;
- the Service Centre functionality;
- the MSC functionality (with regard to the SMS);
- the SGSN functionality (with regard to the SMS);
- therouting requirements;
- the protocols and protocol layering;
for the Teleservices Short Message Service 21-and-22, as specified in the GSM TS 02.03 [2] and 3G TS 22.105 [32]-

The use of radio resources for the transfer of short messages between the MS and the MSC or the SGSN is described in
GSM-04-113G TS 24.011 [13] "Peint-te-Point Short Message Service Support on Mobile Radio Interface”, and is dealt
with in that specification.

The network aspects of Short Message Service provision are outside the scope of this specification (i.e. the provision of
network connectivity between the PLMN subsystems). There is no technical restriction within this specification for the
transfer of short messages between different PLMN's. Any such restriction islikely to be subject to commercial
arrangements and PLMN operators must make their own provision for interworking or for preventing interworking with
other PLMN'’s as they seefit.

The required and assumed network service offered to the higher layers is defined in this specification.

23.041 [10]

2 Normative references

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

References are either specific (identified by date of publication, edition number, version number, etc.) or non-
specific.

For a specific reference, subsequent revisions do not apply.
For a non-specific reference, the latest version applies.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

For this Release 1998 document, references to GSM documents are for Release 1998 versions (version 7.x.y).

[1] GSM _01.04: "Digital cellular telecommunication system (Phase 2+); Abbreviations and
acronyms".

[2] GSM 02.03: "Digital cellular telecommunication system (Phase 2+); Teleservices supported by a
GSM Public Land Mobile Network (PLMN)".

[3] GSM-3G TS 022.004: "DBigital-cettular telecommunication-system-(Phase 2+);-General on

supplementary services'.
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(4]

(5]
(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

(14]

[15]

[16]

(17]
(18]

[19]

[20]

[21]
[22]

(23]
[24]

[25]

3G TS GSM 202.041: "Digital-cellular-telecommunication-system-(Phase 2+); Operator
determined barring".

GSM 03.02: "Digital cellular telecommunication system (Phase 2+); Network architecture"

3G TSGSM 023.0008: "Digital-celtular-telecommunication-system-(Phase-2+)-Organi zation of

subscriber data’

3G TSGSM 203.011: "Bigital-cetular-telecommunication-system-(Phase 2+);-Technical realization
of supplementary services - General Aspects'.

GSM-3G TS 023.015: "Digita-celtular-telecommunication-system-{Phase 2+);-Technical
realisation of Operator Determined Barring (ODB)Fechnical-realization-of operator-determined
barring'”.

GSM-03:383G TS 23.038: "Digital-cellular-telecommunication-system-(Phase 2+):-Al phabets and

language-specific information".

GSM-03:443G TS 23.041: "Digital-cellulartelecommunication-system-(Phase 2+)-Technical
realization of Shert-Message-Service-Cell Broadcast_Service (SMSCBYS)".

GSM 03.47 (ETR 354): "Digital cellular telecommunication system; Example protocol stacks for
interconnecting Service Centre(s) (SC) and Mobile-services Switching Centre(s) (MSC)".

GSM 04.08: "Digital cellular telecommunication system (Phase 2); Mobile radio interface layer 3
specification”.

GSM-04.113G TS 24.011: "Digital cellular telecommunication system {Phase2+);Point-to-Point
{PP) Short Message Service (SMS) support on mobile radio interface"

GSM-0£053G TS 27.005: "Digital cellular telecommunication system (Phase2+); Use of Data
Terminal Equipment - Data Circuit terminating Equipment (DTE - DCE) interface for Short
Message Service (SMS) and Cell Broadcast Service (CBS)".

GSM-09:023G TS 29.002: "Digital cellular telecommunication system-(Phase2+); Mobile
Application Part (MAP) specification".

GSM 11.11: "Digital cellular telecommunication system (Phase 2+); Specification of the
Subscriber Identity Module - Mobile Equipment (SIM-- ME) interface”

CCITT Recommendation E.164 (Blue Book): "Numbering plan for the ISDN era’

CCITT Recommendation E.163 (Blue Book): "Numbering plan for the international telephone
service".

CCITT Recommendation Q.771: "Specifications of Signalling System No.7; Functional
description of transaction capabilities’.

CCITT Recommendation T.100 (Blue Book): "International information exchange for interactive
videotex".

CCITT Recommendation T.101 (Blue Book): "International interworking for videotex services'.

CCITT Recommendation X.121 (Blue Book): "International numbering plan for public data
networks".

CCITT Recommendation X.400 (Blue Book): "M essage handling system and service overview".

|SO/IEC10646, "Universal Multiple-Octet Coded Character Set (USC); UCS2, 16 hit coding".

GSM-3G TS 022.022: "Digital-celtular-telecommunication-system-{Phase-2+);-Personalisation of
GSM ME Mobile functionality specification - Stage 1Persenalization-ef-GSM-Meobile Equipment
MBE)-Mebiefunctionality-specitication”.
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[26] GSM-03:423G TS 23.042: "Digital cellular telecommunication system {Phase2+)}; Compression |
Algorithm for Text Messaging Services’

[27] GSM-03:603G TS 23.060: "Digita cellular telecommunications system {Phase2+)}; General Packet |
Radio Service (GPRS); Service description; Stage 2".

[28] GSM 03.48: "Digital cellular telecommunications system (Phase 2+); Security Mechanisms for the
SIM application toolkit; Stage 2"

[29] 3G TR 25.990: "UMTS Vocabulary".

[30] 3G TS 31.102: "Characteristics of the USIM application”

[31] 3G TS 31.101: "UICC — Terminal interface; Physical and logical characteristics'

[32] 3G TS 22.105: "Services and Service Capabilites'

2.1 Definitions and abbreviations

terminology as defined in 3G TR 25.990 [29
active M S: A switched-on mobile station with a SIM / UICC see 3G TS 31.101 [31] module attached.

alert-SC: Service element provided by a GSMGSM/UMTS PLMN to inform an SC which has previously initiated
unsuccessful short message delivery attempt(s) to a specific MS, that the MS is now recognized by the PLMN to have
recovered operation.

statusreport: SC informing the originating M S of the outcome of a short message submitted to an SME.

Gateway M SC For Short Message Service (SMS-GM SC): A function of an MSC capable of receiving a short
message from an SC, interrogating an HLR for routing information and SMS info, and delivering the short message to
the VM SC or the SGSN of the recipient MS.

Interworking M SC For Short Message Service (SMS-IWMSC): A function of an MSC capable of receiving a short
message from within the PLMN and submitting it to the recipient SC.

M essages-Waiting (MW): Service element that makes a PLMN store information (M essages-Waiting-Indication),
listing those SCs that have made unsuccessful short message delivery attemptsto MSsin that PLMN.

M essages-Waiting-Indication (MWI1): Datato be stored in the HLR and VLR with which an MS is associated,
indicating that there is one or more messages waiting in a set of SCsto be delivered to the MS (due to unsuccessful
delivery attempt(s)).

M essages-Waiting-Data (MWD): A part of the MWI to be stored in the HLR. MWD consists of an address list of the
SCs which have messages waiting to be delivered to the MS.

M obile-services Switching Centre (M SC): The Mobile-services Switching Centre is an exchange which performs
switching functions for mobile stations located in a geographical area designated as the MSC area.

M obile-Station-M emor y-Capacity-Exceeded-Flag (M CEF): A part of the MWI to be stored in the HLR. MCEF isa
Boolean parameter indicating if the address list of MWD contains one or more entries because an attempt to deliver a
short message to an M S has failed with a cause of MS Memory Capacity Exceeded.
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M obile-Station-Not-Reachable-Flag (M NRF): The part of the MWI to be stored in the VLR and the HLR. MNRF isa
Boolean parameter indicating if the address list of MWD contains one or more entries because an attempt to deliver a
short message to an M S has failed with a cause of Absent Subscriber.

M obile-station-Not-Reachable-for-GPRS (MNRG): The part of the MWI to be stored in the SGSN and the HLR.
MNRG is aBoolean parameter indicating if the address list of MWD contains one or more entries because an attempt to
deliver a short message to an M S has failed with a cause of Absent Subscriber.

M obile-Station-Not-Reachable-Reason (MNRR): The part of the MWI in the HL R which stores the reason for an MS
being absent when an attempt to deliver a short message to an M Sfails at the MSC with a cause of Absent Subscriber.

More-Messages-To-Send (MM S): Information element offering an M S receiving a short message from an SC the
information whether there are still more messages waiting to be sent from that SC to the MS. The TP-MMS element
(conveyed in the Transfer layer) is copied into the RP-MM S element (conveyed in the Relay layer). It is possible with
Phase 2 and later versions of MAP (GSM-FS3G TS 09:0229.002 [15]) for the RP-MMS element to keep an SM
transaction open between the GMSC and the MS in the case where there are more-messages-to-send. Earlier versions of
MAP will-support the transport of the TP-MMS element.

priority: Service element enabling the SC or SME to request a short message delivery attempt to an M S irrespective of
whether or not the MS has been identified as temporarily absent.

protocol-identifier: Information element by which the originator of a short message (either an SC or an MS) may refer
to a higher layer protocol.

reply path procedure: A mechanism which allows an SME to request that an SC should be permitted to handle areply
sent in response to a message previously sent from that SME to another SME. This may happen even though the SC may
be unknown to the SME which received the initial message.

report: Response from either the network or the recipient upon a short message being sent from either an SC or an MS.
A report may be adelivery report, which confirms the delivery of the short message to the recipient, or it may be a
failure report, which informs the originator that the short message was never delivered and the reason why.

When issued by the Service Centre, the delivery report confirms the reception of the Short Message by the SC,
and not the delivery of the Short Message to the SME.

When issued by the Mobile Station, the delivery report confirms the reception of the Short Message by the
Mobile Station, and not the delivery of the Short Message to the user.

replace short message type: A range of valuesin the Protocol Identifier which allows an indication to be sent with a
short message (MT or MO) that the short message is of a particular type alowing the receiving MS or the SC to replace
an existing message of the same type held in the SC, the ME or on the SIM / UICC, provided it comes:

- inMT cases. from the same SC and originating address;
- inMO cases: from the same MS.

Service Centre (SC): Function responsible for the relaying and store-and-forwarding of a short message between an
SME and an MS. The SC is not a part of the GSMGSM/UMTS PLMN, however MSC and SC may be integrated.

Serving GPRS Support Node (SGSN): The Serving GPRS Support Node is an exchange which performs packet
switching functions for mobile stations located in a geographical area designated as the SGSN area.

short message: Information that may be conveyed by means of the Short Message Service described in this
specification.

Short Message Entity (SME): An entity which may send or receive Short Messages. The SME may be located in a
fixed network, an MS, or an SC.

SMS-STATUS-REPORT: Short message transfer protocol data unit informing the receiving MS of the status of a
mobile originated short message previously submitted by the MS, i.e. whether the SC was able to forward the message
or not, or whether the message was stored in the SC for later delivery.
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SMS-COMMAND: Short message transfer protocol data unit which enables an MS to invoke an operation at the SC.
An MS may then, for example, delete a short message, cancel a TP-Status-Report--Request, enquire about the status of
a short message or request another function to be performed by the SC.

The type of operation isindicated by the TP-Command-Type and the particular SM to operate on isindicated by the
TP-Message-Number and the TP-Destination-Address. Receipt of an SMS-COMMAND is confirmed by an RP-ACK or
RP-ERROR. In the case of certain SMS-COMMANDSs, an SMS-STATUS-REPORT may be sent, where the outcome of
the SMS-COMMAND is passed in its TP-Status field.

SMS-DELIVER: Short message transfer protocol data unit containing user data (the short message), being sent from an
SCtoan MS.

SMS-SUBMIT: Short message transfer protocol data unit containing user data (the short message), being sent from an
MSto an SC.

Service-Centre-Time-Stamp (SCTS): Information element offering the recipient of a short message the information of
when the message arrived at the SM-TL entity of the SC. The time of arrival comprises the year, month, day, hour,
minute, second and time zone.

Validity-Period (VP): Information element enabling the originator M S to indicate the time period during which the
originator considers the short message to be valid.

2.2.2 Abbreviations

For the purposes of this TS, the following abbreviations apply

ACSE Association Control Service Element

E.163 CCITT Rec. E.163 (Blue Book)

E.164 CCITT Rec. E.164 (Blue Book)

SM MT Short Message Mobile Terminated Peint-to-Point
SM MO Short Message Mobile Originated Peint-to-Point
SM-AL Short Message Application Layer

SM-TL Short Message Transfer Layer

SM-RL Short Message Relay Layer

SM-LL Short Message Lower Layers

SM-TP Short Message Transfer Layer Protocol

SM-RP Short Message Relay Layer Protocol

SM-TS Short Message Transfer Service

SM-RS Short Message Relay Service

T.100 CCITT Rec. T.100 (Blue Book)

T.101 CCITT Rec. T.101 (Blue Book)

TPDU Transfer protocol data unit

X.121 CCITT Rec. X.121 (Blue Book)

X.400 CCITT Rec. X.400 (Blue Book)

In addition to those above, definitions used in this TS arelisted in GSM_T

01.04[1]./ 3G TR 25.990 [29]

3 Services and service elements

The SM'S provides a means to transfer short messages between a GSMGSM/UMTS MS and an SME viaan SC. The SC
serves as an interworking and relaying function of the message transfer between the MS and the SME.

This specification describes only the short message peint-to-point services between the MS and SC. It may, however,
refer to possible higher layer applications.
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3.1 Basic services

The Sshort Mmessage peint-te-peint Sservices comprise two basic services:
SM MT (Short Message Mobile Terminated Point-te-Point);
SM MO (Short Message Mobile Originated Point-to-Point).

SM MT denotes the capability of the GSMGSM/UMTS system to transfer a short message submitted from the SC to one
MS, and to provide information about the delivery of the short message either by a delivery report or afailure report
with a specific mechanism for later delivery; see figure 03-40/1.

SM MO denotes the capability of the GSMGSM/UMTS system to transfer a short message submitted by the MSto one
SME viaan SC, and to provide information about the delivery of the short message either by adelivery report or a
failure report. The message must include the address of that SME to which the SC shall eventually attempt to relay the
short message; see figure 03-46/2.

The text messages to be transferred by means of the SM MT or SM MO contain up to 140 octets.

Short message delivery

SC MS
<

Report

Figure 83-40/1: The Short Message Service mobile terminated.poinrt-to-peint

Short message submission

sc < MS

Report
Figure 63-40/2: The Short Message Service mobile originated . peint-to-point

An active MS shall be able to receive a short message TPDU (SMS-DELIVER) at any time, independently of whether

or not there is a speech or data call in progress. A report wiltshall always be returned to the SC; either confirming that |
the M S has received the short message, or informing the SC that it was impossible to deliver the short message TPDU to
the MS, including the reason why.

An active MS shall be able to submit a short message TPDU (SMS-SUBMIT) at any time, independently of whether or

not there is a speech or data call in progress. A report wiltshall always be returned to the MS; either confirming that the |
SC has received the short message TPDU, or informing the M S that it was impossible to deliver the short message

TPDU to the SC, including the reason why.

NOTE: When the transmission or reception of a short message coincide with a change of stateinthe MS, i.e. from
busy toidle or fromidle to busy, or during a handover, the short message transfer might be aborted.
Itisalso possible for two short messages to be received in sequence having the same originating address
and identification, i.e. message reference number (MO) or SC Timestamp (MT). Such a situation may be
due to errors at the RP or CP layers (e.g. during inter MSC handover) where it may be a duplicated
message or otherwise it may be avalid new message.
The receiving entity should therefore make provision to check other parameters contained in the short
message to decide whether the second short message is to be discarded.
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3.2 Short Message Service elements
The SM'S comprises 7 elements particular to the submission and reception of messages:

Validity-Period;
Service-Centre-Time-Stamp;
Protocol-Identifier;
More-Messages-to-Send;
Priority;

Messages-Waiting;
Alert-SC.

3.2.1  Validity-Period

The Validity-Period is the information element which gives an MS submitting an SMS-SUBMIT to the SC the
possibility to include a specific time period value in the short message (TP-Validity-Period field, see clause 9). The
TP-Validity-Period parameter value indicates the time period for which the short message is valid, i.e. for how long the
SC shall guarantee its existence in the SC memory before delivery to the recipient has been carried out.

3.2.2 Service-Centre-Time-Stamp

The Service-Centre-Time-Stamp is the information element by which the SC informs the recipient MS about the time of
arrival of the short message at the SM-TL entity of the SC. The time value isincluded in every SMS-DELIVER
(TP-Service-Centre-Time-Stamp field, see clause 9) being delivered to the MS.

3.2.3 Protocol-ldentifier

The Protocol-Identifier is the information element by which the SM-TL either refers to the higher layer protocol being
used, or indicates interworking with a certain type of telematic device.

The Protocol-ldentifier information element makes use of a particular field in the message types SMS-SUBMIT, SMS
SUBMIT-REPORT for RP-ACK, SMS-DELIVER DELIVER, SMS-DELIVER-REPORT for RP-ACK,
SMS_STATUS REPORT and SMS-COMMAND TP-Protocol-Identifier (TP-PID).

3.2.4 More-Messages-to-Send

The More-Messages-to-Send is the information element by which the SC informs the M S that there is one or more
messages waiting in that SC to be delivered to the MS. The More-M essages-to-Send information element makes use of a
Boolean parameter in the message SMS-DELIVER, TP-More-Messages-to-Send (TP-MMYS).

3.25 Delivery of Priority and non-Priority Messages

Priority isthe information element provided by an SC or SME to indicate to the PLMN whether or not amessageisa
priority message.

Delivery of anon-priority message wittshall not be attempted if the MS has been identified as temporarily absent (see
subclause 3.2.6).

Delivery of anon-priority message witishall be attempted if the M'S has not been identified as temporarily absent
irrespective of whether the M S has been identified as having no free memory capacity (see subclause 3.2.6).

Delivery of a priority message witshall be attempted irrespective of whether or not the M S has been identified as
temporarily absent, or having no free memory capacity.
3.2.6 Messages-Waiting

The Messages-Waiting is the service element that enables the PLMN to provide the HLR, SGSN and VLR with which
the recipient MS is associated with the information that there is a message in the originating SC waiting to be delivered
to the MS. The service element is only used in case of previous unsuccessful delivery attempt(s) due to temporarily
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absent mobile or MS memory capacity exceeded. Thisinformation, denoted the M essages-Waiting-Indication (MWI1),
consists of Messages-Waiting-Data (MWD), ), the Mobile-station-Not-Reachable-for-GPRS (MNRG), the

M obile-Station-Not-Reachable-Flag (MNRF), the Mobile-Not-Reachable-Reason (MNRR) and the

M obile-Station-Memory-Capacity-Exceeded-Flag (M CEF) located in the HLR; the Mobile-station-Not Reachable-for-
GPRS (MNRG) located in the SGSN, and the Mobile-Station-Not-Reachable-Flag (MNRF) located in the VLR.

figure ©3:46/3 shows an example.

HLR;
MWD:
MSlsdn-Alert SC address 1 SC address2 SC addressn
MNRF MCEF MNRG MNRR
VLR; SGSN;
MNRG
MNRF

Figure 63-406/3: Example of how information on one MS can be put in relation to SC(s)
in order to fulfil the requirement of Alert-SC mechanism

The MWD shall contain alist of addresses (SC-Addr) of SCswhich have made previous unsuccessful delivery attempts
of amessage (see clause 5). In order to be able to send alert messages to every SC which has made unsuccessful delivery
attemptsto an MS, the HLR shall store the M SIsdn-Alert (see subclause 3.2.7) together with references to the SC
addresses. The requirements placed upon the HLR are specified in GSM TS 03.08 [6]. The description of how the HLR
is provided with SC and M S address information is given in GSM-09:023G TS 29.002 [15].

The Mobile-Station-Memory-Capacity-Exceeded-Flag (M CEF) within the HLR is a Boolean parameter with the value
TRUE an attempt to deliver a short message to an M S has failed with a cause of MS Memory Capacity Exceeded, and

with the value FAL SE otherwise.

The Mobile-station-Not Reachable-for-GPRS (MNRG) within the HLR and the SGSN is a Boolean parameter with the
value TRUE when an attempt to deliver a short message to an M S has failed with a cause of Absent Subscriber, and with
the value FAL SE otherwise (except as described in note 1 below).

The Mobile-Station-Not-Reachable-Flag (MNRF) within the HLR and the VLR is a Boolean parameter with the value
TRUE when the list MWD contains one or more list elements because an attempt to deliver a short messageto an MS
has failed with a cause of Absent Subscriber, and with the value FAL SE otherwise.

The Mobile-Station-Not-Reachable-Reason (MNRR) within the HLR stores the reason for the M S being absent when an
attempt to deliver a short message to an MSfails at the MSC, SGSN or both with the cause Absent Subscriber. The HLR
updates the MNRR with the reason for absence when an absent subscriber diagnostic information is received from the
GMSC and the MNRF, MNRG or both are set. The HLR clears the MNRR when the MNRF and MNRG are cleared. If
the MNRF is set due to afailure at the M SC with cause Absent Subscriber and information pertaining to the absence of
the MSis not available from the GM SC, the MNRR willshall remain in a cleared state. Also, if the MNRG is set due to
afailure at the SGSN with cause Absent Subscriber and information pertaining to the absence of the MS is not available
from the GMSC, the MNRR wiHshall remain in a cleared state. The MNRR shall either be in a cleared state or contain

one of the following reasons:

No Paging Response via the M SC,;

No Paging Response viathe SGSN;
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IMS| Detached;
GPRS Detached.

NOTE 1: The MNRG can also be set in the HLR and in the SGSN after an unsuccessful attempt to invoke the
network requested PDP-Context Activation procedure. In this case, no SC address is stored in MWD list
(see FS-GSM-03:603G TS 23.060 [27] ).

NOTE 2: When a short message delivery attempt fails at the HLR due to Roaming being Restricted, the MS being
deregistered in HLR or the M S being Purged the absent subscriber diagnostic reason is returned to the SC,
however the reason is not stored in the MNRR.

The MWD, MCEF, MNRR, MNRG and MNRF are updated in the following way:

1a8) When a mobile terminated short message delivery fails due to the MS being temporarily absent (i.e. either IMSI
DETACH flag is set or there is no response from the M S to a paging request viathe MSC), the SC addressis
inserted into the MWD list (if it is not already present), the MNRF is set (if it is not already set) and the MNRR
viathe MSC is updated (if the information is available), as described in clause 10.

1b) When a mobile terminated short message delivery fails due to the MS being temporarily absent (i.e. either GPRS
DETACH flag is set or there is no response from the M S to a paging request via the SGSN), the SC addressis
inserted into the MWD list (if it is not already present), the MNRG is set (if it is not already set) and the MNRR
viathe SGSN is updated (if the information is available), as described in clause 10.

1c) When a mobile terminated short message delivery fails due to the MS memory capacity viathe MSC being
exceeded, the SC address isinserted into the MWD list (if it is not already present) ,the MCEF is set (if it is not
already set), the MNRF is cleared and the MNRR viathe MSC is updated as described in clause 10.

1d) When a mobile terminated short message delivery fails due to the MS memory capacity viathe SGSN being
exceeded, the SC addressis inserted into the MWD list (if it is not already present), the MCEF is set (if it is not
already set), the MNRG is cleared and the MNRR via the SGSN is updated as described in clause 10.

1le) If the MSIsdn used by the SC to address the recipient M S for alerting purposes is different from the
MSlsdn-Alert of the MS (see subclause 3.2.7), the HLR returns the M Slsdn-Alert to the SC within the failure
report, see "1c Failure report" in figures 03:40/15 and /16.

2a) When either the HLR or VLR detects that the M S (with a non-empty MWD and the MCEF clear in the HLR and
the MNRF set in the VLR) has recovered operation (e.g. has responded to a paging request over MSC), the HLR
directly or on request of the VLR wiHshall invoke operations to alert the SCs within the MWD (see |
subclause 3.2.7 and clause 10). Once the Alert SC operations have been invoked, the MNRF and MNRR viathe
MSC are cleared. After each SC is alerted by the HLR, the address for that SC is deleted from the MWD. If the
MCEF is set in the HLR, the HLR clears the MNRF and MNRR viathe M SC, but does not invoke operations to
alert the SCs within the MWD and data are not cleared from the MWD.

2b)When either the HLR or SGSN detects that the M S (with a non-empty MWD and the MCEF clear in the HLR
and the MNRG set in the SGSN) has recovered operation (e.g. has responded to a paging request viathe SGSN),
the HLR directly or on request of the SGSN willshall invoke operations to alert the SCs within the MWD (see |
subclause 3.2.7 and clause 10). Once the Alert SC operations have been invoked, the MNRG and MNRR viathe
SGSN are cleared. After each SC isaerted by the HLR, the address for that SC is deleted from the MWD. If the
MCEF isset in the HLR, the HLR clears the MNRG and MNRR via the SGSN, but does not invoke operations to
alert the SCs within the MWD and data are not cleared from the MWD.

2c) When the HLR receives (viathe MSC and the VLR) a notification that the M S (with a non-empty MWD and the
MCEF set in the HLR) has memory capacity available to receive one or more short messages, the HLR wiHshall |
invoke operations to alert the SCs within the MWD (see subclause 3.2.7 and clause 10). Once the Alert SC
operations have been invoked, the MNRF is cleared in the VLR and the MCEF, MNRF and MNRR viathe MSC
are cleared in the HLR. After each SC is derted by the HLR, the address for that SC is deleted from the MWD.

2d) When the HL R receives (viathe SGSN) a notification that the M S (with a non-empty MWD and the MCEF set in
the HLR) has memory capacity available to receive one or more short messages, the HLR witshall invoke
operationsto alert the SCs within the MWD (see subclause 3.2.7 and clause 10). Once the Alert SC operations
have been invoked, the MNRG is cleared in the SGSN and the MCEF, MNRG and MNRR viathe SGSN are
cleared in the HLR. After each SC is aderted by the HLR, the address for that SC is deleted from the MWD.
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2e) When the HLR receives from the SMS-GM SC a notification that a short message has been successfully delivered
from an SC to an MS viathe MSC for which the MCEF is set and the MWD are not empty, the HLR wiHshall |
invoke operations to alert other SCswithin the MWD (see subclause 3.2.7 and clause 10). Once the Alert SC
operations have been invoked, the MCEF, MNRF and MNRR viathe MSC are cleared in the HLR. After each
SC is alerted by the HLR, the address for that SC is deleted from the MWD. The SC which successfully delivered
the message is also deleted from the MWD, if present.

2f) When the HLR receives from the SMS-GM SC a natification that a short message has been successfully delivered
from an SC to an M S viathe SGSN for which the MCEF is set and the MWD are not empty, the HLR witishall |
invoke operations to alert other SCs within the MWD (see subclause 3.2.7 and clause 10). Once the Alert SC
operations have been invoked, the MCEF, MNRG and MNRR viathe SGSN are cleared in the HLR. After each
SCisaderted by the HLR, the address for that SC is deleted from the MWD. The SC which successfully delivered
the message is a so deleted from the MWD, if present.

29) When the HLR receives (viathe MSC and the VLR, or the SGSN) a natification that the MS has memory
capacity available to receive one or more short messages but the MCEF is not set and the MWD are empty, the
HLR acknowledges the notification but does not alert any service centre.

NOTE 1: TheHLR can bein asituation where the MWD list is empty but where either MNRF or MNRG (with the
related MNRR) is still set. This enables the HLR to return the correct address (MSC or SGSN address) at
the next Send Routing Information Request from the SMS-GM SC.

NOTE 2: If the SMSdelivery failed on first attempt viathe MSC or the SGSN (see cases 1afor IMSI Detach and 1b
for GPRS Detach), and is successful on the second attempt (see cases 2e and 2f), the SC address shall not be
inserted into the MWD list

3.2.7 Alert-SC

The Alert-SC is the service element, which may be provided by some GSMGSM/UMTS PLMNSs, to inform the SC that |
anMS

1) towhich adelivery attempt has failed because the M S is not reachable or because the MS memory capacity was
exceeded;

and
2) whichisnow recognized by the PLMN:
a) to have resumed operation (e.g. to have responded to a paging request); or
b) to have memory newly available (which implies that the mobile is reachable).

is again ready to receive one or more short messages. The SC may - on reception of an Alert-SC - initiate the delivery
attempt procedure for the queued messages destined for thisMS.

To each M S there may be allocated several M Slsdns. When the HLR isto alert an SC that an MSis again attainable it
willshall use a specific MSIsdn value for this purpose; in this specification called M Slsdn-Alert.

NOTE: Repeated delivery attempts from the SC may be of two types:

i) A repeated delivery attempt because the SC has been informed that the MS is active and available to
receive short messages.

ii) Anautonomous repeated delivery attempt by the SC.

The application of these two optionsis defined by the providers of the SC and the network.

3.2.8 Options concerning MNRG, MNRF, MNRR, MCEF and MWD

Setting the M obile-Station-Not-Reachable-Flag (MNRF) in the VLR is mandatory. Setting the M obile-station-Not-
Reachable-for-GPRS (MNRG) in the SGSN is mandatory. It is mandatory for the VLR or the SGSN to send the "M S
Reachable" message (see clause 10) to the HLR when the M S has been detected as becoming active and then to clear
MNRF in the VLR or the MNRG in SGSN.
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The Messages-Waiting-Data (MWD), the M obile-Station-Not-Reachable-Flag (MNRF), the M obile-station-Not-
Reachable-for-GPRS (MNRG), the Mobile-Station-Not-Reachable-Reason (MNRR) and the

M obile-Station-Memory-Capacity-Exceeded-Flag (M CEF)) within the HLR are optional, but if one isimplemented all
must be implemented (except MNRG if the HLR does not support GPRS). This islinked to the transmission of the
"Alert SC" message.

The following describes what happens when a delivery fails.
Case 1: MWD, MNRF, MNRG, MNRR and MCEF are implemented in the HLR

In the case of adelivery failure (to an MS) with cause Absent Subscriber, the SMS-GM SC requests the HLR to
add, if needed, anew entry in the MWD with cause Absent Subscriber. This new entry contains the SC address.
The HLR setsits copy of the MNRF, MNRG or both and updates the MNRR (if the information is available).
The SCis notified of the failure, the reason for the MS being absent and also of the MWD setting in the HLR
within the Report message (see clause 10).

In the case of adelivery failure (to an MS) with cause Mobile Station Memory Capacity Exceeded viathe SGSN
or the MSC, the SMS-GM SC requests the HLR to add, if needed, a new entry in the MWD with cause Maobile
Station Memory Capacity Exceeded. This new entry contains the SC address. The HLR sets the MCEF and reset
MNRF or MNRG. The SC is notified of the failure and also of the MWD setting in the HLR within the Report
message (see clause 10).

If the HLR indicates that it is able to store the SC address, then the SC witishall receive an Alert SC message
when the MS becomes active.

If the HLR indicates that it is unable to store the SC address (e.g. because MWD isfull), then the only way to
ensure delivery isfor the SC to try to retransmit the message periodically.

When the HLR receives the MS Reachable message, if the MCEF is clear it sends an Alert SC message to the
concerned SC, updates MWD and clears MNREF (if the MSis reachable viathe MSC) or MNRG (if the MSis
reachable via the SGSN).

When the HLR receives the MS Memory Capacity Available message, it sends an Alert SC message to the
concerned SC, updates MWD, clears the MCEF and clears MNRF (if the MSis reachable via the MSC) or
MNRG (if the MSisreachable viathe SGSN).

Case 2: MWD, MNRF, MNRG, MNRR and MCEF are not implemented in the HLR

In the case of adelivery failure, the SC is notified that the HLR is unable to store its address in the MWD. In case
of adelivery failure (to aMS) with cause Absent Subscriber, the SC is notified of the reason for the MS being
absent (if the information is available). The SC must retransmit the short message periodically in order to ensure
delivery.

The HLR discards the MS Reachable message received from the VLR or SGSN without any failure or error
report.

The HLR discards the MS Memory Capacity Available message received from the MS viathe MSC and the VLR
or SGSN without any failure or error report.

3.2.9 Status report capabilities

The SMS aso offers to the SC the capabilities of informing the MS of the status of a previously sent mobile originated
short message. The status of the message can be:

- Successfully delivered to the SME;

- The SC was not able to forward the message to the SME. The reason can be an error of permanent or temporary
nature. Permanent errors can be e.g. validity period expired, invalid SME address. Errors of temporary nature can
be e.g. SC-SME connection being down, SME temporarily unavailable.

Thisis achieved by the SC returning a status report TPDU (SMS-STATUS-REPORT) to the originating MS when the
SC has concluded the status of the short message. The status report may be initiated by a status report request within the
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mobile originated short message. The status report TPDU is treated as an SMS-DELIVER TPDU by the SC when it
comes to delivery procedures e.g. the alerting mechanism.

The SC may aso return to anon-MS SME the status of a mobile terminated short message. Thisis however outside the
scope of this specification.

The status report capabilities of the SMS are optional, i.e. the choice of whether to offer status report or not is left to the
SC operator.

For reasons of resilience and/or load sharing architecture of SMSC' s by network operators, the SMSC address (the RP-
OA) used by the SMSC to send the Status Report to the M'S cannot be guaranteed to be the same SMSC address (RP-
DA) used by the MS to submit the SM to which the Status Report refers. Where an MS wishes to implement a check that
these addresses correlate, a means of disabling the correlation check shall be provided at the MS through MMI.

3.2.10 Reply Path

Reply Path specified in this specification provides away of both requesting and indicating a service centre's
commitment to deliver areply from the replying M S to the originating SME.

Annex D deals with MS procedures, which in general are outside the scope of GSMGSM/UMTS specifications.
However, for advanced use of the SMS, including both application level protocols and human responses, it is of vital
importance to guarantee that a reply-supporting MSis able to reply on every SM, to every SME capable of receiving
such reply short messages.

3.3 Unsuccessful short message TPDU transfer SC -> MS

Unsuccessful message transfer SC -> M S may be caused by avariety of different errors. The description of the
occurrence of the different errors and how to handle and transfer the error indications is given in GSM 04.08 [12],
GSM-04-113G TS 24.011 [13] and GSM-09:023G TS 29.002 [15].

The different error indications which the SMS-GM SC shall be capable of returning to the SC following an unsuccessful
short message TPDU transfer SC -> MS, are given in table 03:40/1. In some cases, additional diaghostic information
may be provided.

3.3.1 Errors occurring during transfer of TPDU to MS

These errors are generally due to barring or unsupported servicein the PLMN or MS. An error indication is returned to
the SC from the SMS-GM SC, but further diagnostic information from the MSwitishall not be available.

3.3.2 Errors occurring after TPDU arrives at MS

These errors may occur due to the MS not supporting optional short message service features, or in connection with a
short message application. An error indication shall be returned to the SC from the SMS-GMSC. Additionally, a TPDU
(SMS-DELIVER-REPORT) containing diagnostic information may be conveyed from the M S to the originating SC,
transparently through the PLMN, by means defined in GSM-04-113G TS 24.011 [13] and GSM-09-023G TS 29.002
[15]. The sending of the diagnostic information is optional at the MS, but when it is sent, the PLMN shall convey the
information to the SC, and the SC shall support reception of the information.
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Table 83-406/1: Error indications related to mobile terminated short message transfer which may be
transferred to the originating SC.

Error indication S+ Meaning
Unknown subscriber P The PLMN rejects the short message TPDU because thereis not allocated an IMSI
or adirectory number for the mobile subscriber in the HLR (see GSM-09.023G TS
29.002[15]).
Teleservice not provisioned P The PLMN rejects the short message TPDU because the recipient MS has no SMS
subscription (see GSM-09:023G TS 29.002 [15]).
Call barred T The PLMN rejects the short message TPDU due to barring of the MS (see

GSM-09:023G TS 29.002 [15], description of the Barring supplementary service,

3GGSM TS 202.004 [3] and 3GGSM TS 203.011[7]), description of Call barred due
to Unauthorised Message Originator, GSM-09:023G TS 29.002 [15], and description
of Operator Determined Barring, GSM-3G_TS 202.041 [4] and GSM3G TS 023.015

[8]).

Facility not supported T The VPLMN rejects the short message TPDU due to no provision of the SMSin the
VPLMN (see GSM-09:023G TS 29.002 [15]).

Absent subscriber T The PLMN rejects the short message TPDU because

- there was no paging response viathe SGSN, MSC or both; (see GSM 04.08
[12] & GMS3G TS 09-6229.002 [15])

- the IMSI GPRS or both records are marked detached (see GSM-09.023G TS
29.002 [15]),

- the MS is subject to roaming restrictions (see "Roaming not allowed",
GSM-09.023G TS 29.002 [15]).

- deregistered in the HLR. The HLR does not have an MSC, SGSN or both
numbers stored for the target M S, (see GSM-09-023G TS 29.002 [15])

- Unidentified subscriber (see GSM-09:023G TS 29.002 [15])

- MS purged, (see GMS3G TS 09.6229.002 [15])

(The reasons for absence are assigned integer values in table 83-406/1a. The
appropriate integer value is sent with the absent subscriber error indication as
defined in GSM-09:023G TS 29.002 [15])

MSbusy for MT SMS T The PLMN rejects the short message TPDU because of congestion encountered at
the visited MSC or the SGSN. Possible reasons include any of the following events
in progress:

- short message delivery from another SC;

- IMSI or GPRS detach

- Location Update or Inter SGSN Routing Area Update;

- paging;

- emergency call;

- call setup.
SMS lower layers capabilities [T The PLMN rejects the short message TPDU due to MS not being able to support the
not provisioned Short Message Service.

The short message transfer attempt is rejected either due to information contained in
the class-mark, or the MSC not being able to establish connection at SAPI = 3 (see
GSM 04.08 [12] and GSM-09-623G TS 29.002 [15]).

Errorin MS T The PLMN rejects the short message TPDU due to an error occurring withinthe MS
at reception of a short message, e.g. lack of free memory capacity or protocol error.

Illegal Subscriber P The PLMN rejects the short message TPDU because the M S failed authentication

Illegal Equipment P The PLMN rejects the short message TPDU because the IMEI of the MS was
black-listed in the EIR

System failure T The PLMN rejects the short message TPDU due to network or protocol failure
others than those listed above (see GSM-09:023G TS 29.002 [15])

Memory Capacity Exceeded T The MS rejects the short message since it has no memory capacity available to store
the message

1) : Status (Permanent or Temporary)

The relation between the two sets of error indicationsis given in the table 83-406/1. Each error is classified as either
"Temporary" or "Permanent". This classification gives an indication of whether or not it is probable that the MS
becomes attainable within a reasonable period, and so provides the recommended action to be taken by the SC, i.e.
either to store the message for later transfer, or to discard it.

3GPP



3G TS 23.040 version 3.23.0

Table 83-40/1a: Assignment of values to reasons for absence ( values must be in the range of 0 to
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255, see GSM-09:023G TS 29.002 [15])

Values Reason for absence

0 - N0 paging response via the MSC

1 - IMSI detached

2 - roaming restriction

3 - deregistered in the HLR for non
GPRS

4 - MS purged for non GPRS

5 - NO paging response via the
SGSN

6 - GPRS detached

7 - deregistered in the HLR for
GPRS

8 - MS purged for GPRS

9 - Unidentified subscriber via the
MSC

10 - Unidentified subscriber via the

SGSN

All 'non GPRS’ reasons (except for roaming restriction) can be combined with all

"GPRS’ reasons and vice-versa

All other integer values are reserved.

Unsuccessful short message TPDU transfer MS -> SC

The error indications related to mobile originated short message transfer which may be transferred to the originating MS
are given in GSM-04-113G TS 24.011 [13]. In some cases, additional diagnostic information may be provided.

3.4.1

Errors occurring during transfer of TPDU to SC

These errors are generally due to barring or unsupported service in the PLMN. An error indication is returned to the MS
from the MSC or the SGSN, but further diagnostic information from the SC witishall not be available.

3.4.2

Errors occurring after TPDU arrives at SC

These errors may occur due to the SC not supporting optional short message service features, or in connection with a
short message application. An error indication shall be returned to the M S from the MSC or from the SGSN.
Additionally, aTPDU (SMS-SUBMIT-REPORT) containing diagnostic information may be conveyed from the SC to
the originating M S, transparently through the PLMN, as defined in GSM-09:023G TS 29.002 [15] and GSM-04-113G
TS24.011 [13]. The sending of the diagnostic information is optional at the SC, but when it is sent, the PLMN shall
convey the information to the MS, and the MS shall support reception of the information.

NOTE:

3.5

The SMS-SUBMIT-REPORT is part of the negative acknowledgement to the mobile originated short
message, and is not part of the status report capabilities described in subclause 3.2.9.

Use of Supplementary Services in combination with the
Short Message Service

Only a sub-set of the Supplementary Services defined in GSM-3G TS 022.004 [3]and GSM3G TS 203.011[7] may be
used in combination with the Short Message Service. This sub-set comprises the following Supplementary Services:

All the 5 Barring services
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3.6 Applicability of Operator Determined Barring to the Short
Message Service

The network feature Operator Determined Barring (see GSM-3G TS 202.041 [4] ) appliesto the Short Message
Service.

If a short message fails due to operator determined barring then an appropriate error cause is returned to the originator.

3.7 Multiple short message transfer

To avoid the need for amobile to be paged, authenticated etc. for each message waiting in the Service Centre, the SC
may indicate to the SMS-GM SC that there are more messages to send. When thisindication is given, MAP procedures
are invoked such that thisindication is passed to the VM SC, and the VM SC does not release the MS until all short
messages waiting in the SC have been transferred.

3.8 SMS and Internet Electronic Mail interworking

The interworking between Internet electronic mail and SMSis offered in both directions which enables new and old
mobiles to send/receive Internet electronic mailsvia SMS. The interworking is according to the following procedures:

- An SM S message which is required to interwork with Internet email may have its TP-PID value set for Internet
electronic mail;

- Either single or concatenated SM S can be used to transport the email;
- Concatenation may be achieved by the TPUDH mechanism or text-based means described below;
- Email ccfields are not supported;
- Where multiple fields are present, additional spaces may be inserted by the sender to improve presentation of the
message. Spaces may hot be inserted into the actual email address (e.g. user@domainl.domain2).
3.8.1 Basic Format
The basic format for transferring email in either direction consists of the following:
MT SMS:
[<from-address><space>]<message>
MO SMS:
[<to-address><space>] <message>
where [] denote optional fields and <> delimit fields.
The to-address or from address may take the form
user@domainl.domain2
or
User Name <user@domainl.domain2>
In the latter case the angle brackets <> are part of the address and are actually transmitted.

Depending on the nature of the gateway, the destination/origination address is either derived from the content of the
SMSTP-OA or TP-DA field, or the TP-OA/TP-DA field contains a generic gateway address and the to/from addressis
added at the beginning as shown above.

Multiple addresses may be identified in MO messages by separating each address by a commallike this:
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address],address?,address3<space><message>

It is optional for the receiving gateway to support this. If the receiving gateway does not support multiple messages then
it shall reject the origina message by returning an appropriate error in atext message.

3.8.2  Optional Fields

The following further optional fields are supported. An email <-> SMS gateway may insert additional spacesinthe MT
message for presentation to the user, and must accept additional spaces in the MO message from the user.

3.8.2.1 Subject

The subject is placed between the address and the message, delimited by round brackets () or preceded by ##, for
example:

[<to-address>](<subject>)<message>
or
[<to-address>]|##<subject>#<message>

An MO message may contain either format. An MT message may contain either format. Developers must ensure that
both forms are supported for full compatibility.

3.8.2.2 Real Name

The Real Name field contains the real name of the sender and is used only in MO messages. The SC or email gateway
willshall generate an email message according to standard email procedures containing Real Name
<user@domainl.domain2> (the angle brackets being part of the address and hence transmitted). If a subject isto be
included with the Real Name then only the ## prefix is used.

The syntax is:

[<to-address>]#<real -name>[##<subject>]#<message>

3.8.2.3 Optional Control Flag

An optional control flag may be added to the start of the message in MO messages only. This consists of asingle
character <CF> following a# symbol asfollows:

[#<CF>#][ <to-address>] <space><message>

This may also be used in combination with the above fields. It isintended for use where a particular SC or email
gateway specific function is required to be invoked. For example, the control flag #A# might add a particular
(pre-stored) signature to the end of the message or #R# might change the from-address to a pre-stored value or #5#
might add the text "Please phone me at the office". All of these functions are open for definition by Service Centre or
email gateway operators.

3.8.3  Text concatenation

If the GSM-binary concatenation preteeel mechanism described in 9.2.3.24.1 is not supported by the transmitting or
receiving entity, the following textual concatenation mechanism may be used. The first message is ended with a+ sign,
and each subsequent message start and end with + signs until the final message which starts with a + sign but does not
end with a+ sign.

<messagel>+
+<message2>+
+<message3>
Any header fields placed on the front of an MO or MT message are not added to the second and subsequent messages.
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This provides a simple mechanism which is completely backward compatible. Thereis no indication of the number of
messages and should a message be lost by the system or arrive out of sequence then the original message cannot be
reconstructed. Therefore, wherever possible the GSM-binary concatenation mechanism specified in subelause |
9.2.3.24.1 should be used instead.

3.84 Alternative characters for Internet email addresses in MO SMS.

It isdifficult or impossible to generate some characters on a mobile phone and so the following alternatives may be
used:

@ may be replaced by *
_ (underscore) may be replaced by $
39 SMSCOMPRESSION

Short Messages may be compressed in accordance with the compression algorithm described in GSM-03:423G TS
23.042 [26].

Compression and Decompression may take place between SME's or between an SME and the SC.

The compression only applies to the TP-User-Data part of the TPDU and excludes any TP-User-Data-Header which
may be present. The Compression Header ( see GSM-03:423G TS 23.042 [26] ) must commence at the first octet of the |
TP-User-Data field immediately following any TP-User-Data-Header field which may be present.

The TP-UDL value must be set in accordance with that value defined for the compressed TP-User-Data case in
subclause 9.2.3.16.

The TP-DCS parameter indicates whether or not a short message is compressed. If the TP-DCS parameter indicates that
the short message is compressed then the alphabet encoding values ( bits 2 and 3 in GSM-03-383G TS 23.038 [9] ) must |
be ignored by the receiving entity.

In the case where a short message after compression is greater than 140 octets (including the Compression Header and
Footer ( see GSM-03:423G TS 23.042 [26] ) and any TP-User-Data-Header which may be present ) then the sending |
entity must concatenate the short message in the normal way as described in subclause 9.2.3.24.1 if it wishes to continue

to send the short message. Only the first segment of the concatenated short message must contain the Compression

Header defined in GSM-FS3G TS 03:4223.042 [26]. All segments other than the final segment must be 140 octetsin
length. Only the final segment contains the Compression Footer ( see GSM-03.423G TS 23.042 [26] ).

For mobile terminated compressed messages, where the MMI or the Message Class indicated in the TP-DCS requires
the message to be stored in the MS then the M S shall store the compressed message as received. In the case where the
MSis capable of decompression then the MS may display the decompressed message. Such an MS may optionally store
the message in decompressed form subject to the MS being configured to do this via MMI. However, prior to storing
the message in decompressed form, the MS may have to create a concatenated SM and carry out component
modification on the TP-UDL and TP-DCS values to indicate the correct length values and that the message is no longer
compressed. Transfer of messages direct from the radio interface or those stored in the MSto a TE is according to the
procedure defined in GSM-07053G TS 27.005 [14] and isindependent of whether the message is compressed or
uncompressed.

For mobile originated compressed messages, an M S capable of compression may compress a short message generated
within the M S itself prior to sending it to the radio interface. An M S capable of compression may optionally compress

an uncompressed message received from a TE subject to the MS being configured to do thisviaMMI. In such a case the
MS would have to carry out component modification on the TP-UDL and TP-DCS values to indicate the correct length
values and that the message is compressed. A TE may send a message ( compressed or uncompressed ) to the MS using
the procedures defined in GSM-07053G TS 27.005 [14]. The MSwilshall store the compressed message as received |
and/or transfer it directly to the radio interface.
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4 Network architecture

4.1 Basic network structure

The exchange of messages between an MS and an SME involves the entities shown in figure 63:46/4.

The basic network structure of the SMSis depicted in figure 63:40/5.

SMS-GMSC /

SME sC SMS-IWMSC MSC/SGSN** MS
> <
Outside the scope of the GSM Inside the scope of the GSM
specifications specifications
*) . SMS-GMSC when the short message is transferred from the SC to the MS, SMS-IWMSC when the short

message is transferred from the MS to the SC. The SC may be integrated with the
SMS-GMSC/SMS-IWMSC.
**): SGSN is used in place of the MSC in case of SMS transfer over GPRS

Figure 93.46/4: Entities involved in the provision of SM MT and SM MO: SC, SMS-GMSC/SMS-IWMSC, |
SGSN, MSC and MS

The links of figure 63:40/5 support the short message transfer in the following way:

- message transfer on link 1 is described in clause 5;

the operations performed on links 2 and 4 is described in GSM-09:023G TS 29.002 [15];
- message transfer on link 3 is described in subclause 4.2;

- messagetransfer on link 5 is supported by protocol described in GSM-04-213G TS 24.011 [13].

SMS-GMSC /
sC SMS-IWMSC MSC/SGSN MS
1. 3. 5.
SR - S e
2. J 4_*l
HLR VLR
). This interface is not used in case of SMS transfer via the SGSN

Figure 03:40/5: The main network structure serving as a basis for the short message transfer
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4.2 Transfer on link 3

Thelink 3 is used to support communications between MSC, SMS-GMSC and SMS-IWMSC, or between SGSN, SMS-
GMSC and SMS-IWMSC. Two cases can be distinguished according to whether or not the MSC, SMS-GMSC, SMS-
IWMSC and SGSN are located in the same PLMN.

In thefirst case, the link definition isleft to the operators. For example, thislink may use:
- PSPDN or
- CCITT SSno 7 (according to GSM-09.023G TS 29.002 [15]).

In the second case, CCITT SS no 7 shall be used over link 3 according to GSM-09:023G TS 29.002 [15], unless
otherwise hilaterally agreed.

5 Service Centre and PLMN interconnection

This specification deals with the SC only with regard to the interchange of messages between SC and MS. Only the
reguirements put upon the SC by the SM S functionality are specified in this specification.

51 Service centre connection

One SC may be connected to several PLMNSs, and may be connected to several MSCs (SMS-GMSCs or SMS-IWM SCs)
within one and the same PLMN.

The SCis addressed from the mobile by an E.164 [17] number in the numbering plan of the PLMN to which the SC is
connected. This E.164 [17] number shall uniquely identify the SC to that PLMN.

There may be an intermediate network between the PLMN and the SC; in this case the PLMN must autonomously make
a connection to the SC using the SC address in this intermediate network.

No mandatory protocol between the SC and the MSC below the transfer |ayer is specified by GSMGSM/UMTS; thisisa |
matter for agreement between SC and PLMN operators. However, annex A provides an example protocol stack which
could be used.

5.2 Routing requirements

5.2.1 Mobile terminated short message

The SC sends the short message to the SMS-GM SC. The SMS-GM SC interrogates the HLR to retrieve routing
information necessary to forward the short message, and then sends the message to the relevant MSC or SGSN,
transiting other networks if necessary. The MSC or SGSN then sends the short message to the M S.

522 Mobile originated short message

The MS sends the short message to the MSC or the SGSN. The MS wilishall always address the required SC by an
E.164 [17] address. The visited PLMN witishall route the message to the appropriate SMS-IWMSC in the SC's PLMN,
transiting other networks if necessary.

6 Service Centre functionality

In this specification, only the SC functionality related to the short message peint-to-peint service between the SC and the |
MSis specified.
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6.1 Service Centre capabilities
The SC should be capable of
- submitting a short message to an M S, retaining the responsibility of the message until
1) thereport has been received; or
2) the Validity-Period expires.
- receiving areport from the PLMN;
- receiving a short message from an MS;

- returning areport to the PLMN for a previously received short message.

6.2 SC functional requirements

The detailed functionality of the SC is outside the scope of this specification, and is for the SC operator to define.
However, the following functional requirements are mandatory for all SCsin order to support the SM-TP (see clause 9)
towards the PLMN:

1) Toidentify each SMS-DELIVER sent to an MSin aunique way, atime stamp valueisincluded in the field
TP-Service-Centre-Time-Stamp, TP-SCTS, of the SMS-DELIVER. The time stamp gives the time when the
message arrived at the SC with the accuracy of a second. If two or more messages to the same M S arrive at the
SC within one second, the SC shall modify the time stamp of those messages in such away that

a) al messagesto the M S contain different time stamps;
b) the modification of the time stamps is kept to a minimum.

2) The SCisonly allowed to have one outstanding SMS-DELIVER (i.e. a message for which a report has not been
received) to a specific MS at agiven time.

3) The SC shall be ableto initiate overwriting of short messages previously received by the SC if requested by the
same originating address (M S or any other source) by use of the same message type.

7 MS functionality

In this specification, only the M S functionality related to the short message peint-te-peint service between the SC and
the MSis specified.

7.1 MS capabilities
The MS, when equipped for SMS, should be capable of
- submitting a short message TPDU to an SC, retaining the responsibility of the message until:
1) the report arrives from the network; or
2) atimer expires.
- receiving a short message TPDU from an SC;
- returning adelivery report to the network for a previously received short message;
- receiving areport from the network;

- notifying the network when it has memory capacity available to receive one or more short messages when it has
previously rejected a short message because its memory capacity was exceeded;
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- notifying the SC when a short message is intended to replace a short message the M S has previously submitted to
the same destination address.

It is recommended that an M'S supporting both replying and automatic SC selection (as specified in clause D.2 of
annex D) follows procedures specified in annex D when replying to MT short messages with MO short messages.

It is recommended that an M'S supporting a capability for requesting areply path follows procedures specified in
annex D.

7.2 MS configuration

The reference configuration is assumed asin figure 83:40/6, i.e. only the case where the terminal isintegrated in the MS |
is considered.

MTO ——+
Um

Figure 03-40/6: Reference configuration of the MS which apply to the SMS ‘

NOTE: Itisforeseen that aterminal interface may be offered, e.g. for higher layer protocols, memory capacity
reasons or to be able to type in mobile originated messages. Thisterminal interfaceis regarded as an
implementation option, although, where offered, it must be based upon an R- or S-reference point.
GSM-07053G TS 27.005 [14] provides an example based on the R reference point. ‘

8 Node functionality

The overall requirements to the MSC, SMS-GMSC, SMS-IWMSC and SGSN with respect to handling of the Short
Message Service peint-to-peint is to cater for the routing and necessary intermediate buffering of the short messages. ‘

8.1 Node functionality related to SM MT

8.1.1 Functionality of the SMS-GMSC

When receiving a short message TPDU from the SC, the SMS-GMSC is responsible for the following operations:
- reception of the short message TPDU;
- inspection of the parameters.
NOTE: The SMS-GMSC may be identical to the MSC.
if parameters are incorrect:
- returning the appropriate error information to the SC in afailure report (see clauses 9 and 10);
if errors are not found within parameters:

- interrogating the HLR ("sendRoutingl nfoForShortMsg", see clause 10); retrieving routing information or possible
error information;

if HLR isreturning error information:
- returning the appropriate error information to the SC in afailure report (see clauses 9 and 10);
if no errors are indicated by the HLR:

- transferring the short message TPDU to the MSC or SGSN using the routing information obtained from the HLR
("forwardShortM essage”, see clause 10).
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NOTE: In case where two addresses (SGSN and MSC) are received from HLR, the SMS-GM SC may choose
(operator dependant) via which nodes (SGSN or MSC) the SMSisfirst to be sent. The SMS delivery via
the SGSN is normally more radio resource efficient than the SMS delivery viathe MSC.

if one address (SGSN or MSC) isreceived from HLR:

- When receiving the report associated with the short message from the MSC or SGSN (positive or negative
outcome of "forwardShortMessage”, see clause 10), the SMS-GM SC is responsible for the foll owing operations:

if the report indicates successful delivery:

- notifying the HLR of the successful delivery viathe MSC or the SGSN, which wiHshall cause the HLR to
aert any service centres whose addresses are stored in the MWD for the MS;

- creating and sending the successful report to the SC;
if the report is afailure report indicating "absent subscriber" viathe MSC or the SGSN (see subclause 3.3):

- requesting the HLR to insert the address of the originating SC into the MWD (if implemented) with cause
Absent Subscriber (“SM_DeliveryReportStatus’, see clauses 9 and 10);

- informing the HLR of the reason for the M S being absent viathe MSC or the SGSN (if thisinformation is
available);

- establishing, where necessary, alink with the addressed SC (see clause 5);

- creating and sending the negative report to the SC which should include the reason for the M S being absent
(if thisinformation is available) so that the SC may adjust any retry algorithm appropriately (see clauses 9 and
10);

if the report is afailure report indicating "M S memory capacity exceeded" viathe MSC or the SGSN (see
subclause 3.3):

- requesting the HLR to insert the address of the originating SC into the MWD (if implemented) with cause MS
Memory Capacity Exceeded viathe MSC or the SGSN (“SM_DeliveryReportStatus” , see clauses 9 and 10);

- establishing, where necessary, alink with the addressed SC (see clause 5);
- creating and sending the report to the SC (see clauses 9 and 10).
if two addresses (SGSN and MSC) are received from HLR:

- When receiving the first report associated with the short message from the MSC or SGSN (positive or negétive
outcome of "forwardShortMessage”, see clause 10), the SMS-GM SC is responsible for the following operations:

if the first report indicates successful delivery:

- notifying the HLR of the successful delivery viathe MSC or the SGSN, which wiHshall cause the HLR to
aert any service centres whose addresses are stored in the MWD for the M S;

- creating and sending the successful report to the SC;
if the first report is afailure report indicating
- Unidentified subscriber
- Facility not supported
- Absent subscriber with indication: GPRS or IMSI Detach
- System failure
- Unexpected data value
- Datamissing

- GPRS connection suspended (see TS GSM-09.023G TS 29.002 [15]) :
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- transferring the short message TPDU to the second path using the routing information obtained from HLR.
if the second report indicates successful delivery:

- notifying the HLR of the successful delivery of the second transfer viathe MSC or SGSN, which witshall |
cause the HLR to alert any service centres whose addresses are stored in the MWD for the M S;

- notifying the HLR of the unsuccessful delivery at first transfer only with cause “absent subscriber”;

- notifying the HLR of the reason for the MS being absent viathe MSC or the SGSN (if thisinformation is
available);

- establishing, when necessary, alink with the addressed SC (see clause 5);
- creating and sending the successful report to the SC;
if the second report is afailure report:

- requesting the HLR to insert the address of the originating SC into the MWD (if implemented) only if at
least one of the first or second report failed due to “MS Memory Capacity Exceeded” or “ Absent
Subscriber” (“SM_DeliveryReportStatus’, see clauses 9 and 10);

- notifying the HLR only with the causes “ Absent Subscriber”, “Memory Capacity Exceeded” viathe MSC
or the SGSN, or both;

- notifying the HLR of the reason for the MS being absent viathe MSC, SGSN or both (if thisinformation
isavailable);

- establishing, where necessary, alink with the addressed SC (see clause 5);
- creating and sending the negative report to the SC with errors from first and second path (see clauses 9
and 10);
8.1.2 Functionality of the MSC

When receiving a short message TPDU from the SMS-GM SC ("forwardShortMessage’, see clause 10), the MSC is
responsible for the following operations:

- reception of the short message TPDU,;

- retrieving information from the VLR ("sendInfoFor-MT-SMS", see clause 10); location area address and, when
appropriate, error information;

if errors are indicated by the VLR:

- returning the appropriate error information to the SMS-GM SC in afailure report (negative outcome of
"forwardShortM essage" see clauses 10 and 11);

if no errors are indicated by the VLR:
- transferring the short message to the M'S (see GSM-04-113G TS 24.011 [13]).
When receiving a confirmation that the message is received by the M S (see GSM-04-113G TS 24.011 [13]):

- relaying the delivery confirmation to the SMS-GMSC in adelivery report (positive outcome of
"forwardShortM essage", see clauses 10 and 11).

When receiving afailure report of the short message transfer to the MS (see GSM-04-113G TS 24.011 [13)):

- returning the appropriate error information to the SMS-GM SC in afailure report (negative outcome of
"forwardShortMessage”, see clause 10).

When receiving a notification from the M S that it has memory available to receive one or more short messages (see

GSM-04-113G TS 24.011 [13]):
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- relaying the notification to the VLR ("mSMemoryCapacityAvailable", see clause 10);
if errorsare indicated by the VLR:

- returning the appropriate error information to the MS in afailure report (negative outcome of "ReadyForSM", see
clauses 10 and 11).

When there is an ongoing MT-SMS transfer to the MS (see GSM-04-113G TS 24.011 [13]), or other busy condition for |
MT-SMS, the MSC has the option to store the TPDU in a queue for a short time (which must be shorter than the
supervision timer defined in GSM-09:023G TS 29.002 [15]). The maximum time that a message may be queued is |
related to the permitted delay for the M SC to respond to the SMS-GMSC. When the MS becomes available for MT-

SMS transfer, the stored TPDUs are delivered to the MS on afirst-in first-out basis. If amessage is not successfully
transferred to the M S within the permitted time, the M SC returns an appropriate error to the SMS-GM SC.

8.1.3 Functionality of the SGSN

When receiving a short message TPDU from the SMS-GM SC ("forwardShortM essage”, see clause 10), the SGSN is
responsible for the following operations:

- reception of the short message TPDU;
if errors are detected by the SGSN:

- returning the appropriate error information to the SMS-GM SC in afailure report (negative outcome of
"forwardShortM essage" see clauses 10 and 11);

if no errors are detected by the SGSN:
- transferring the short message to the M'S (see GSM-04-213G TS 24.011 [13]).
When receiving a confirmation that the message is received by the M S (see GSM-04-113G TS 24.011 [13]):

- relaying the delivery confirmation to the SMS-GMSC in a delivery report (positive outcome of
"forwardShortM essage", see clauses 10 and 11).

When receiving afailure report of the short message transfer to the MS (see GSM-04-113G TS 24.011 [13)]): ‘

- returning the appropriate error information to the SMS-GM SC in afailure report (negative outcome of
"forwardShortMessage”, see clause 10).

When receiving a notification from the M S that it has memory available to receive one or more short messages (see

GSM-04.113G TS 24.011 [13]):
if errors are detected by the SGSN:

- returning the appropriate error information to the MSin afailure report (negative outcome of
"ReadyForSM", see clauses 10 and 11).

if no errors are detected by the SGSN:

- notifying the HLR of memory available in the MS viathe SGSN with "ReadyForSM" (see clauses 10 and
11).

When the MSis becoming reachable again (see GSM 04.08 [12]):

- notifying the HLR of MS being reachable viathe SGSN (and viathe MSC if any) with "ReadyForSM" (see
clauses 10).

When there is an ongoing MT-SMS transfer to the MS (see GSM-04-113G TS 24.011 [13]), or other busy condition for |
MT-SMS, the SGSN has the option to store the TPDU in a queue for a short time (which must be shorter than the
supervision timer defined in GSM-09:023G TS 29.002 [15]). The maximum time that a message may be queued is |
related to the permitted delay for the SGSN to respond to the SMS-GMSC. When the M S becomes available for MT-
SMS transfer, the stored TPDUs are delivered to the MS on afirst-in first-out basis. If amessage is not successfully
transferred to the MS within the permitted time, the SGSN returns an appropriate error to the SMS-GM SC.
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8.2 Node functionality related to SM MO

8.2.1 Functionality of the MSC
When receiving a short message TPDU from the M S, the MSC is responsible for the following operations:
- reception of the short message TPDU (see GSM-04-113G TS 24.011 [13]);

- retrieving information from the VLR ("sendinfoForMO-SMS", see clause 10); the MSISDN of the MS and, when
appropriate, error information. The retrieval of information from the VLR isfollowed by the VLR investigating
the MNRF (to be used in the alerting procedure, see clause 10)

if errorsare indicated by the VLR:

- returning the appropriate error information to the MSin afailure report (negative outcome of
"sendinfoForMO-SMS" see clauses 10 and 11);

if no errors are indicated by the VLR:

- inspection of the RP-DA parameter;

if parameters are incorrect:

- returning the appropriate error information to the MS in afailure report (see GSM-04-113G TS 24.011 [13));
if no parameter errors are found:

NOTE: The SMSIWMSC may beidentical to the MSC.

- transferring the short message TPDU to the SMS-IWM SC (“forwardShortMessage”, see clause 10).

When receiving the report of the short message from the SMS-IWM SC (positive or negative outcome of the
"forwardShortMessage", see clause 10), the MSC is responsible for the following operations:

- relaying the report to the MS (see GSM-04-113G TS 24.011 [13)).

8.2.2 Functionality of the SMS-IWMSC

When receiving a short message TPDU from the MSC or SGSN ("forwardShortM essage”, see clause 10), the
SMS-IWMSC is responsible for the following operations:

- reception of the short message TPDU;
- establishing, where necessary, alink with the addressed SC (see clause 5);
- transferring the short message TPDU to the SC (if the addressis valid).

If areport associated with the short message is received from the SC, the SMS-IWMSC is responsible for the following
operations:

- relaying of the report to the MSC or SGSN (positive or negative outcome of "forwardShortM essage’, see
clause 10).

If areport associated with the short message is not received from the SC before atimer expires or if the SC addressis
invalid, the SMS-IWMSC is responsible for the following operations:

- returning the appropriate error information to the MSC or SGSN in afailure report (negative outcome of
"forwardShortMessage”, see clause 10).

The value of the timer is dependent on the protocol between the SC and the SMS-IWMSC.
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8.2.3 Functionality of the SGSN

When receiving a short message TPDU from the MS, the SGSN is responsible for the following operations:
- reception of the short message TPDU (see GSM-04-113G TS 24.011 [13]);
- inspection of the RP-DA parameter;

if parameters are incorrect:

- returning the appropriate error information to the MS in afailure report (see GSM-04-113G TS 24.011 [13));

if no parameter errors are found:
- transferring the short message TPDU to the SMS-IWM SC ("forwardShortMessage”, see clause 10).

When receiving the report of the short message from the SMS-IWM SC (positive or negative outcome of the
"forwardShortMessage", see clause 10), the SGSN is responsible for the following operations:

- relaying the report to the MS (see GSM-04-113G TS 24.011 [13)).

8.3 SMS-IWMSC functionality related to alerting

When receiving an alert from the HLR ("aertServiceCentre", see clause 10), the SMS-IWMSC is responsible for the
following operations:

- inspect the SC address;

- generate an RP-Alert-SC (see clause 9);

- transferring the RP-Alert-SC to the SC.

NOTE: If the SC addressis not valid, then no further action witshall be taken.

9 Protocols and protocol architecture
The protocol layers of the SMS are structured as shown in figure 03.40/7.
SMS-GMSC /
SME SC SMS-IWMSC MSC/SGSN MS

< >

SM-AL < .

SM-TL >

SM-RL < 5 < > < >

SM-LL < > > < >

Figure 03:40/7: Protocol layer overview for the Short Message Service.-poeinrt-to-peint

This specification specifies the protocol at the SM-TL, the service offered by the SM-TL at the MS and the SC, and the
service offered by the SM-RL at the SC.
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9.1 Protocol element features

9.1.1 Octet and Bit transmission order

The octets are transmitted according to their individual numbering; the octet with the lowest number being transmitted
first. The bits within each octet are transmitted according to their individual numbering also; the bits with the lowest
internal number being transmitted first.

9.1.2 Numeric and alphanumeric representation

For parameters within the TPDUSs, there are four ways of numeric representation: Integer representation, octet,
semi-octet and a phanumeric representation.

9.1.2.1 Integer representation

Wherever the bits from a number of octets, complete or in fractions, are to represent an integer, the interpretation
witshall be according to the following:

1) Between octets: The octets with the lowest octet numberswitshall contain the most significant bits.
2) Within an octet: The bits with the highest bit numbers witishall be the most significant.
Below is given an example of octet and bit representation and transmission order of an integer represented field.

Let the 2 rightmost bits of octet no 5, the complete octet no 6 and 7, and the 3 leftmost bits of octet no 8 represent an
integer, as shown in figure 63:40/8.

a)
7 6 5 4 3 2 1 0
Oct.no.

! : C
5 Sb1|°ho
6 | 67| Bos| Bos| Bbal B03|6b2|Cb1 | Cho
7 | 7| 706| "5 "bal 73| 7 b2| 7 b1| " b0
8 |8b7/8b6|8bs5 oy

b)

501%00 %67 %os """ b1 %0 b7 "be b1 bo Bb7 Bbe Bbs

d)

"

®b0 5b1 5b2 5b3 Sha Bp5 Sbe b7 %0 Ob1 G2 Gp3 Gba Bbs Obe Ob7 >
| |
>700 "b1 2 b3 ba b5 "be b7 8b08b1 8p2 8b3 8pa 8bs By 87
L>*)
*) : Bits not representing the integer.

Figure 03:40/8: 21 bits from the octets 5, 6, 7, and 8 in a short message a) wilishall represent an
integer as shown in b), and willshall be transmitted in an order as shown in G
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9.1.2.2 Octet representation

A field which is octet represented, witlshall always consist of anumber of complete octets. Each octet within the field
represents one decimal digit. The octets with the lowest octet numbers willshall contain the most significant decimal
digits.

9.1.2.3 Semi-octet representation

Each half octet within the field represents one decimal digit. The octets with the lowest octet numbers wilishall contain
the most significant decimal digits. Within one octet, the half octet containing the bits with bit numbers 0 to 3, witishall
represent the most significant digit.

A field which is semi-octet represented, wittshall consist of a number of complete octets and - possibly - one half octet. ‘

In the case where a semi-octet represented field comprises an odd number of digits, the bits with bit numbers 4 to 7
within the last octet are fill bits and shall always be set to "1111".

If amobile receives an address field containing non-integer information in the semi-octets other than "1111" (e.g. 1110)

it shall display the semi-octet as the representation given in GSM 04.08 [12] under "called BCD number", viz 1010="*", |
1011="#", 1100="4", 1101="b", 1110="c". Intheevent of a discrepancy between the values quoted here and the values
specified in GSM 04.08[12] then GSM 04.08 [12] shall take precedence. If a mobile receives"1111" in a position prior

to the last semi-octet then processing shall commence with the next semi-octet and the intervening semi-octet witishall

be ignored.

Within each semi octet, the bits with the highest bit numbers willshall be the most significant. ‘

Below is given an example:

Octet no:
| | | | | |
| 1 | 1 | |
n+1 Digit 2 Digit 1
| | | | | |
1 1 1 1 1 1
n+2 Digit 4 Digit 3
| | | | | |
1 1 1 1 1 1
n+3 1 1 1 1 Digit 5
| | | | | |
1 1 1 1 1 1
9.1.24 Alphanumeric representation

A field which uses alphanumeric representation witkshall consist of a number of 7-bit characters represented as the
default al phabet defined in GSM-03:383G TS 23.038 [9].

9.1.25 Address fields
Address fields used by SM-RL are specified in GSM-04-113G TS 24.011 [13] and 3G TS -09.0229.002 [15].

Each addressfield of the SM-TL consists of the following sub-fields: An Address-Length field of one octet, a
Type-of-Address field of one octet, and one Address-Value field of variable length; as shown below:
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i | ! [l Il ! 1 |
1 : | : ! ! ! : Address-Length
2 ' I ! I I I ' Type-of-Address
I L B 7
3 | | |
. i . i i i .
4 —
Addr. - > _ — . Address-Value
L “‘ | ! 1 1 ! 1 | |
I | | | | | I

The Address-Length field is an integer representation of the number of useful semi-octets within the Address-Value
field, i.e. excludes any semi octet containing only fill bits.

The Type-of-Addressfield format is as follows:

| | | | |
I [ [ [ |
1 Type-of-number Numbering-plan-identification
| | | | |
I I I I |
Type-of-number:
Bits 654

000 Unknown 1)

001 International number 2)

010 National number 3)

011 Network specific number 4)

100 Subscriber number )

101 Alphanumeric, (coded according to GSM-FS3G TS 63:3823.038 [9] GSM 7-hit default

alphabet)

110 Abbreviated number

111 Reserved for extension

The MS willshall interpret reserved values as "Unknown" but wilishall store them exactly as received.
The SC may reject messages with a type of number containing a reserved value or one which is not supported.

1) "Unknown" is used when the user or network has no a priori information about the numbering plan. In this case,
the Address-Vaue field is organized according to the network dialling plan, e.g. prefix or escape digits might be
present.

2) Theinternational format shall be accepted a so when the message is destined to arecipient in the same country as
the MSC or as the SGSN.

3) Prefix or escape digits shall not be included.

4) "Network specific number" is used to indicate administration/service number specific to the serving network, e.g.
used to access an operator.

5) "Subscriber number" is used when a specific short number representation is stored in one or more SCs as part of a
higher layer application. (Note that "Subscriber number" shall only be used in connection with the proper PID
referring to this application).
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Numbering-plan-identification (applies for Type-of-number = 000,001,010)

Bits 3210
0000 Unknown
0001 I SDN/telephone numbering plan (E.164 [17]/E.163[18])
0011 Data numbering plan (X.121)
0100 Telex numbering plan
1000 National numbering plan
1001 Private numbering plan
1010 ERMES numbering plan (ETSI DE/PS 3 01-3)
1111 Reserved for extension

All other values are reserved.

For Type-of-number = 101 bits 3,2,1,0 are reserved and shall be transmitted as 0000. Note that for addressing any of the
entities SC, MSC, SGSN or MS, Numbering-plan-identification = 0001 wiltshall always be used. However, for
addressing the SME, any specified Numbering-plan-identification value may be used.

The M S willshall interpret reserved values as "Unknown" but wittshall store them exactly as received.

The SC may reject messages with atype of number containing a reserved value or one which is not supported.
Within the Address-Value field, either a semi-octet or an alphanumeri cD) representation applies.

The maximum length of the full address field (Address-Length, Type-of-Address and Address-Value) is 12 octets.

1) Appliesonly to addressing at the SM-TL.

9.2 Service provided by the SM-TL

9.2.1 General

The Short Message Transfer Layer (SM-TL) provides a service to the Short Message Application Layer (SM-AL). This
service enables the SM-AL to transfer short messagesto its peer entity, receive short messages from its peer entity and
receive reports about earlier requests for short messages to be transferred.

In order to keep track of messages and reports about those messages, primitives between the SM-AL and SM-TL contain
a Short Message Identifier (SMI), which is areference number for the message associated with the primitive. This Short
Message Identifier is mapped to and from the Short Message | dentifier used between the SM-TL and the Short Message
Relay Layer (SM-RL). The Short Message Identifier is not carried between entities and therefore a given message may
have different SMIs at the MS and SC sides (see subclause 9.3.1 below).

The SM-TL communicates with its peer entity by the protocol described in the following subclauses.

9.2.2 PDU Type repertoire at SM-TL
The SM-TL comprises the following six PDUs:
SMS-DELIVER, conveying a short message from the SC to the MS;
SMS-DELIVER-REPORT, conveying
a) afailure cause (if necessary);

b) information as part of a positive or negative acknowledgement to an SMS-DELIVER or SMS-STATUS
REPORT

SMS-SUBMIT, conveying a short message from the M S to the SC;
SMS-SUBMIT-REPORT, conveying

a) afailure cause (if necessary);
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b) information as part of a positive or negative acknowledgement to an SMS-SUBMIT or SMS-COMMAND

SMS-STATUS-REPORT, conveying a status report from the SC to the M S;

SMS-COMMAND, conveying a command from the MS to the SC.

9.2.2.1 SMS-DELIVER type
Basic elements of the SMS-DELIVER type:
Abbr. Reference Pl R?) Description

TP-MTI TP-Message-Type-Indicator M 2b Parameter describing the message
type.

TP-MMS  |TP-More-Messages-to-Send M b Parameter indicating whether or not
there are more messages to send

TP-RP TP-Reply-Path M b Parameter indicating that Reply Path
exigts.

TP-UDHI TP-User-Data-Header-1ndicator (0] b Parameter indicating that the TP-UD
field contains a Header

TP-SRI TP-Status-Report-Indication (0] b Parameter indicating if the SME has
reguested a status report.

TP-OA TP-Originating-Address M 2-120 Address of the originating SME.

TP-PID TP-Protocol-Identifier M o] Parameter identifying the above layer
protocol, if any.

TP-DCS TP-Data-Coding-Scheme M o] Parameter identifying the coding
scheme within the TP-User-Data.

TP-SCTS  |TP-Service-Centre-Time-Stamp M 70 Parameter identifying time when the
SC received the message.

TP-UDL TP-User-Data-Length M I Parameter indicating the length of the
TP-User-Datafield to follow.

TP-UD TP-User-Data (®) 3)

1) Provision;  Mandatory (M) or Optiona (O).

2) Representation;

3) Dependent on the TP-DCS
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Layout of SMS-DELIVER:

Bit no. 7 6 5 4 3 2 1 0

1 TP-MTI, TP-MMS, TP-SRI, TP-UDHI, TP-

RP
Number of octets 1
2 — [E—
2to 12 TP-OA

1 TP-PID

1 TP-DCS
TP-SCTS

1 TP-UDL

1
TP-UD

I I N N N N N
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NOTE: Any unused bitswitshall be set to zero by the sending entity and wiHshall be ignored by the receiving
entity.
9.2.2.1a SMS-DELIVER-REPORT type

An SMS-DELIVER-REPORT TPDU is carried as a RP-User-Data element within an RP-ERROR PDU and is part of
the negative acknowledgement to an SMS-DELIVER or SMS-STATUS-REPORT.

An SMS-DELIVER-REPORT TPDU is also carried as a RP-User-Data element within an RP-ACK PDU and is part of
a positive acknowledgement to a SMS-DELIVER or SMS-STATUS REPORT

(i) SMS-DELIVER-REPORT for RP-ERROR
Basic elements of the SMS-DELIVER-REPORT type:

Abbr. Reference Pl p2) Description
TP-MTI  |TP-Message-Type-Indicator M 2b Parameter describing the message type
TP-UDHI |TP-User-Data-Header-Indication 0] b Parameter indicating that the TP-UD field
contains a Header
TP-FCS |TP-Failure-Cause M I Parameter indicating the reason for

SMS-DELIVER failure

TP-PI TP-Parameter-Indicator M o] Parameter indicating the presence of any of
the optional parameters which follow

TP-PID  |TP-Protocol-ldentifier O 0 [seesubclause9.2.3.9
TP-DCS |TP-Data-Coding-Scheme 0] 0 |seesubclause9.2.3.10
TP-UDL |TP-User-Data-Length 0] o] see subclause 9.2.3.16
TP-UD  [TP-User-Data 0] 3) 4) |seesubclause 9.2.3.24
1) Provison:  Mandatory (M) or Optional (O)
2) Representation: Integer (1), bit (b), 2bits (2b), octet (0)

3) Dependent upon the TP-DCS
4) The TP-User-Datafield in the SMS-DELIVER-REPORT is only available for use by the MT.

Layout of SMS-DELIVER-REPORT:

Bit Number
Number of 7 6 5 4 3 2 1 0
Octets
1 TP-MTI, TP-
UDHI
1 TP-FCS
1 TP-PI
0,1 TP-PID
0,1 TP-DCS
0,1 TP-UDL
Oto 158 TP-UD
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Bits7and 5- 2 in octet 1 are presently unused and the sender shall set them to zero. If any of these bits is non-zero, the

receiver shall not examine the other field and shall treat the TP-Failure-Cause as "Unspecified error cause”.
(i) SMS-DELIVER-REPORT for RP-ACK
Basic elements of the SMS-DELIVER-REPORT type:

Abbr Reference PD | P2 |Description

TP-MTI TP-Message Type Indicator M 2b  |Parameter describing the message type

TP-UDHI  |TP-User-Data-Header-Indication (0] b  |Parameter indicating that the TP-UD field
contains a Header

TP-PI TP-Parameter-Indicator M 0 |Parameter indicating the presence of any of the

optional parameters which follow

TP-PID TP-Protocol-ldentifier 0 see subclause 9.2.3.9

TP-DCS TP-Data-Coding-Scheme 0 [seesubclause9.2.3.10

TP-UDL TP-User-Data-Length 0 |seesubclause9.2.3.16

Ol ol ol ©

TP-UD TP-User-Data 3) 4) |see subclause 9.2.3.24

1) Provision: Mandatory (M) or Optional (O)

2) Representation: Integer (1), Bit (b), 2 bits (2b), octet (0)

3) Dependent upon the TP-DCS

4) The TP-User-Datafield in the SMS-DELIVER-REPORT isonly available for use by the MT.

Layout of SMS-DELIVER-REPORT:

Bit Number
Number of 7 6 5 4 3 2 1 0
Octets
1 TP-MTI, TP-
UDHI
1 TP-PI
0,1 TP-PID
0,1 TP-DCS
0,1 TP-UDL
Oto 159 TP-UD

Bits7.and 5 - 2 in octet 1 the FRP-MT} are presently unused in the SMS-DELIVER-REPORT and the sender shall set
them to zero.= If any of these bitsis non-zero, the receiver shall ignore them.

9.2.2.2 SMS-SUBMIT type
Basic elements of the SMS-SUBMIT type:
Abbr. Reference pl) p2) Description
TP-MTI |TP-Message-Type-Indicator M 2b Parameter describing the message type.
TP-RD  [TP-Reject-Duplicates M b Parameter indicating whether or not the SC
shall accept an SMS-SUBMIT for an SM il
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held in the SC which has the same TP-MR and
the same TP-DA as a previously submitted SM
from the same OA

TP-VPF [TP-Vaidity-Period-Format M 2b Parameter indicating whether or not the TP-VP
field is present.

TP-RP  |[TP-Reply-Path M b Parameter indicating the request for Reply
Path.

TP-UDHI [TP-User-Data-Header-1ndicator (0] b Parameter indicating that the TP-UD field
contains a Header.

TP-SRR |TP-Status-Report-Request (0] b Parameter indicating if the MSisrequesting a
status report.

TP-MR  [TP-Message-Reference M I Parameter identifying the SMS-SUBMIT.

TP-DA  |TP-Destination-Address M 2-120 |Address of the destination SME.

TP-PID  [TP-Protocol-Identifier M o] Parameter identifying the above layer protocol,
if any.

TP-DCS |TP-Data-Coding-Scheme M o] Parameter identifying the coding scheme
within the TP-User-Data.

TP-VP  [TP-Validity-Period (0] o/70 Parameter identifying the time from where the
message is no longer valid.

TP-UDL |[TP-User-Data-Length M I Parameter indicating the length of the
TP-User-Datafield to follow.

TP-UD  [TP-User-Data (0] 3)

1) Provision;  Mandatory (M) or Optional (O).

2) Representation;

3) Dependent on the TP-DCS
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Layout of SMS-SUBMIT:
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Bit no 7 6 5 4 3 2 1 0
1 TP-MTI, TP-RD, TP-VPF TP-SRR, TP-UDHI, TP-RP
1 TP-MR
Number of 1
octets 2
2t0 12 TP-DA
1 TP-PID
1 TP-DCS
1
0,1lor7 TP-VP
1 “TP-UDL
l — QE—
0to 140 TP-UD
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NOTE: Any unused bitswitshall be set to zero by the sending entity and wiHshall be ignored by the receiving
entity.
9.2.2.2a SMS-SUBMIT-REPORT type

An SMS-SUBMIT-REPORT TPDU is carried as a RP-User-Data element within an RP-ERROR PDU and is part of the
negative acknowledgement to an SMS-SUBMIT or SMS-COMMAND.

An SMS-SUBMIT-REPORT TPDU is also carried as a RP-User-Data el ement with an RP-ACK PDU and is part of a
positive acknowledgement to a SMS-SUBMIT or SMS-COMMAND.

(i) SMS-SUBMIT-REPORT for RP-ERROR
Basic elements of the SMS-SUBMIT-REPORT type:

Abbr. Reference pl) p2) Description
TP-MTI |[TP-Message-Type-Indicator M 2b Parameter describing the message type
TP-UDHI |TP-User-Data-Header-Indication 0] b Parameter indicating that the TP-UD field
contains a Header
TP-FCS |[TP-Failure-Cause M I Parameter indicating the reason for
SMS-SUBMIT failure
TP-PI TP-Parameter-Indicator M o] Parameter indicating the presence of any of the
optional parameters which follow
TP-SCTS [TP-Service-Centre-Time-Stamp M 70 |Parameter identifying the time when the SC
5) received the SMS-SUIBMIT
See subclause 9.2.3.11
TP-PID  |[TP-Protocol-ldentifier O 0 See subclause 9.2.3.9
TP-DCS |TP-Data-Coding-Scheme O 0 |seesubclause 9.2.3.10
TP-UDL |[TP-User-Data-Length O 0 |seesubclause 9.2.3.16
TP-UD [TP-User-Data O 3) 4) |seesubclause 9.2.3.24
1) Provision:  Mandatory (M) or Optional (O)
2) Representation: Integer (1), bit (b), 2bits (2b), octet (0)

3) Dependent upon the TP-DCS;
4) The TP-User-Datafield in the SMS-SUBMIT-REPORT is only available for use by the SC.;

5) Thissametime value willshall also be carried in the SMS-STATUS-REPORT relating to a particular SM. See
subclause 9.2.2.3. ThiswitHshall allow the submitting SME to associate a particular SMS-SUBMIT with a
subsequent SMS-STATUS-REPORT by correlating the TP-SCTS values.

Layout of SMS-SUBMIT-REPORT:

Bit Number
Number of 7 6 5 4 3 2 1 0
Octets
1 TP-MTI, TP-
UDHI
1 TP-FCS
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1 TP-PI
7 TP-SCTS
0,1 TP-PID
0,1 TP-DCS
0,1 TP-UDL
Oto 151 TP-UD

Bits7and 5- 2 in octet 1 are presently unused and the sender shall set them to zero. If any of these bits is non-zero, the
receiver shall not examine the other field and shall treat the TP-Failure-Cause as "Unspecified error cause”.

(i) SMS-SUBMIT-REPORT for RP-ACK
Basic elements of the SMS-SUBMIT_REPORT type:

Abbr Reference PD |PY  |Description

TP-MTI TP-Message Type-Indicator M 2b Parameter describing the message type

TP-UDHI  |TP-User-Data-Header-Indication  |O b Parameter indicating that the TP-UD field contains
aHeader

TP-PI TP-Parameter-Indicator M 0 Parameter indicating the presence of any of the

optional parameters which follow

TP-SCTS |TP-Service-Centre-Time-Stamp M 70 Parameter identifying the time when the SC
received the SMS-SUIBMIT

K See subclause 9.2.3.11
TP-PID TP-Protocol-Identifier O 0 See subclause 9.2.3.9
TP-DCS TP-Data-Coding-Scheme 0] 0 see subclause 9.2.3.10
TP-UDL TP-User-Data-Length 0] o] see subclause 9.2.3.16
TP-UD TP-User-Data 0] 3)4) |seesubclause9.2.3.24

1) Provision: Mandatory (M) or Optiona (O);

2) Representation: Integer (1), Bit (B), 2bits (2b), octet (0);

3) Dependent upon the TP-DCS;

4) The TP-User-Datafield in the SMS-SUBMIT-REPORT is only available for use by the SC.;

5) This same time value witishall also be carried in the SMS-STATUS-REPORT relating to a particular SM. See
subclause 9.2.2.3. Thiswillshall allow the submitting SME to associate a particular SMS-SUBMIT with a
subsequent SMS-STATUS-REPORT by correlating the TP-SCTS values.

Layout of SMS-SUBMIT REPORT

Bit Number
Number 7 6 5 4 3 2 1 0
of Octets
1 TP-MTI, TP-
UDHI
1 TP-PI
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7 TP-SCTS
0,1 TP-PID
0,1 TP-DCS
0,1 TP-UDL

0to 152 TP-UD

Bits 7 and 5 - 2 in the FR-MTloctet 1 are presently unused in the SMS-SUBMIT-REPORT and the sender shall set them |
to zero. If any of these bits is non-zero, the receiver shall ignore them.
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Abbr. Reference Pl R2) Description

TP-MTI TP-Message-Type-Indicator M 2b Parameter describing the message type

TP-UDHI TP-User-Data-Header-Indication (0] b Parameter indicating that the TP-UD field
contains a Header

TP-MMS  |TP-More-Messages-to-Send M b Parameter indicating whether or not there are
more messages to send

TP-SRQ TP-Status-Report-Qualifier M b Parameter indicating whether the previously
submitted TPDU was an SMS-—SUBMIT or
an SMS-COMMAND

TP-MR TP-Message-Reference ) Ml Parameter identifying the previously
submitted SMS-SUBMIT or
SMS-COMMAND

TP-RA TP-Recipient-Address M 2-120 Address of the recipient of the previously
submitted mobile originated short message

TP-SCTS  |TP-Service-Centre-Time-Stamp M 70 Parameter identifying time when the SC
received the previously sent SMS-SUBMIT

TP-DT TP-Discharge-Time M 70 Parameter identifying the time associated with
aparticular TP-ST outcome

TP-ST TP-Status M o] Parameter identifying the status of the
previously sent mobile originated short
message

TP-PI TP-Parameter-Indicator (0] o] Parameter indicating the presence of any of

4) the optional parameters which follow

TP-PID TP-Protocol-Identifier (0] o] see subclause 9.2.3.9. TP-PID of original
SMS-SUBMIT

TP-DCS TP-Data-Coding-Scheme (0] o] see subclause 9.2.3.10

TP-UDL TP-User-Data-Length (0] o] see subclause 9.2.3.16

TP-UD TP-User-Data (0] 5) see subclause 9.2.3.24

1) Provision: Mandatory (M) or Optional (O).

2) Representation: Integer (1), bit (b), 2 bits (2b), Octet (0), 7 octets (70), 2-12 octets (2-120)

3) Wherethe SMS-STATUS-REPORT isthe result of an SMS-COMMAND and the TP-Command-Type was an
Enquiry, the TP-MR returned in the SMS-STATUS-REPORT shall be the TP-MN which was sent in the
SMS-COMMAND (i.e. the TP-MR of the previously submitted SM to which the Enquiry refers).

4) Mandatory if any of the optional parameters following TP-PI is present, otherwise optional.

5) TP-UD containsinformation related to a SMS-DELIVER; can contain information transported in the TP-UD of
SMS-DELIVER-REPORT, and information inserted by the SMSC. The length of the TP-UD field is limited and
might not be long enough to fit information both from the original receiving terminal (asincluded into the SMS-
DELIVER-REPORT) and information added by the SMSC. In these cases the former information has higher

priority, and the latter witishall be truncated.
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Layout of SMS-STATUS-REPORT:

Bit no. 7 6 5 4 3 2 1 0
rrrr -1t 1 1 T 1
Numberof octets 1~ TP-MTI, TP-MMS, TP-SRQ, TP-UDHI
S NN _ TPMR
1 T T T T T T T
2 TP-RA
210 12
— —
7 TP-SCTS
—
7 TP-DT
1 T T T T T T T TP-ST
—
1 1 1 1l 1l 1l 1l 1 TP-PI
1 T T T T T T T TP-PID
—
1 1 1 1l 1l 1l 1l 1 TP-DCS
1 T T T T T T T TP-UDL
—
1
0to 143 L TP-UD

NOTE: Any unused bits witishall be set to zero by the sending entity and witishall be ignored by the receiving
entity.

The maximum guaranteed length of TP-UD is 131 octets. In order to achieve the maximum stated above
(143 octets), the TP-RA field must have alength of 2 octets and TP-PID and TP-DCS must not be
present.
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9.2.2.4 SMS-COMMAND type
Basic elements of the SMS-COMMAND type:
Abbr. Reference Pl R4) Description
TP-MTI |TP-Message-Type-Indicator M 2b Parameter describing the type
TP-UDHI |TP-User-Data-Header-Indication (0] b Parameter indicating that the TP-CD field
contains a Header
TP-SRR [TP-Status-Report- Request (0] b Parameter indicating if the SMS Command is
requesting a status report.
TP-MR  |TP-Message Reference M I Parameter identifying the SMS-COMMAND
TP-PID  |TP-Protocol- Identifier M o] Parameter identifying the above layer
protocal, if any
TP-CT  [TP-Command-Type M o] Parameter specifying which operation isto be
performed on a SM
TP-MN  |[TP-Message-Number M3 o Parameter indicating which SM in the SC to
operate on
TP-DA  |TP-Destination-Address M%) [2-120 |Parameter indicating the Destination Address
to which the TP-Command refers
TP-CDL [TP-Command-Data-Length M o] Parameter indicating the length of the TP-CD
field in octets
TP-CD  |[TP-Command-Data (0] o] Parameter containing user data
1) Provision:  Mandatory (M) or Optiona (O).

2) Representation:

Integer (1), bit (b), 2bits (2b), octet (0)

3) For TP-Command-Types which are not for a specific SM this field shall be ignored when received. Itsvalueis of

no concern but the field must be present to maintain the structure.

4) For certain TP-Command-Types which operate on a specific SM (e.g. Enquire, Delete etc.) the full TP-DA must
be specified. For TP-Command-Types which do not operate on a specific SM, the address length must be set to
zero indicating that the Address-Value fields are not present. The Type-of-Address field must be present (see
9.1.2.5) and shall be set to zero and ignored.
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Layout of SMS-COMMAND:

NOTE:

9.2.3

9.231

Bit no. 7 6 5 4 3 2 1 0

Number 1 TP-MTI, TP-SRR,
TP-UDHI
of octets 1 TP-MR
1 TP-PID
1 TP-CT
1 TP-MN
2to 12 TP-DA
1 TP-CDL
0 to 156 TP-CD

The maximum guaranteed length of TP-CD is 146 octets. In order to achieve the maximum stated above
(156 octets), the TP-DA field must have alength of 2 octets.

Definition of the TPDU parameters

TP-Message-Type-Indicator (TP-MTI)

The TP-Message-Type-Indicator is a 2-bit field, located within bits no 0 and 1 of the first octet of all
PDUs which can be given the following values:

bitl bit0 Messagetype

SMS-DELIVER (in the direction SC to MS)
SMS-DELIVER REPORT (in the direction MSto SC)
SMS-STATUS-REPORT (in the direction SC to MS)
SMS-COMMAND (in the direction MSto SC)
SMS-SUBMIT (in the direction MS to SC)
SMS-SUBMIT-REPORT (in the direction SC to MS)
Reserved

POORFRPF,LOO
PRPPOOOO

If an MSreceives a TPDU with a"Reserved” valuein the TP-MTI it shall process the message asif it were an
"SMS-DELIVER" but store the message exactly as received.

9.2.3.2

TP-More-Messages-to-Send (TP-MMS)

The TP-More-Messages-to-Send is a 1-bit field, located within bit no 2 of the first octet of SMS-DELIVER and
SMS-STATUS-REPORT, and to be given the following values:

Bitno2: 0O More messages are waiting for the MSin this SC
1 No more messages are waiting for the MSin this SC
NOTE: Inthecase of SMS-STATUS-REPORT this parameter refers to messages waiting for the mobile to which

the status report is sent. The term message in this context refersto SM S-messages or status reports.
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9.2.3.3 TP-Validity-Period-Format (TP-VPF)

The TP-Validity-Period-Format is a 2-hit field, located within bit no 3 and 4 of the first octet of SMS-SUBMIT, and to
be given the following values:

bit4  bit3

0 0 TP-VP field not present

1 0 TP-VP field present - relative format
0 1 TP-VPfield present - enhanced format
1 1 TP-VP field present - absolute format

Any unsupported value may be rejected by the SC by returning the ‘ TP-VPF not supported” TP-FCSvalueinthe SMS
Submit Report for RP-Error.
9.234 TP-Status-Report-Indication (TP-SRI)

The TP-Status-Report-Indication is a 1-bit field, located within bit no. 5 of the first octet of SMS-DELIVER, and to be
given the following values:

Bitno.5: 0 A status report wittshall not be returned to the SME
1 A status report willshall be returned to the SME
9.2.35 TP-Status-Report-Request (TP-SRR)

The TP-Status-Report-Request is a 1-bit field, located within bit no. 5 of the first octet of SMS-SUBMIT and
SMS-COMMAND, and to be given the following values:

Bitno.5: 0 A status report is not requested
1 A status report is requested
9.2.3.6 TP-Message-Reference (TP-MR)

The TP-Message-Reference field gives an integer representation of a reference number of the SMS-SUBMIT or
SMS-COMMAND submitted to the SC by the MS. The M S increments TP-Message-Reference by 1 for each
SMS-SUBMIT or SMS-COMMAND being submitted. The value to be used for each SMS-SUBMIT is obtained by
reading the Last-Used-TP-MR value from the SMS Status data field in the SH(U)SIM (see GSM TS 11.11 [16] and 3G
TS 31.102 [30]) and incrementing this value by 1. After each SMS-SUBMIT has been submitted to the network, the
Last-Used-TP-MR value in the SHM(U)SIM is updated with the TP-MR that was used in the SMS-SUBMIT operation.
The reference number may possess valuesin the range 0 to 255. The value in the TP-MR assigned by the MSisthe
same value which is received at the SC.

In the case where no acknowledgement or an appropriate RP-Error isreceived in response to an SMS-SUBMIT or
SMS-COMMAND, then the MS may automatically repeat the SMS-SUBMIT or SMS-COMMAND but must use the
same TP-MR value. The number of times the MS may repeat the SMS-SUBMIT or SMS-COMMAND isan
implementation matter.

If all automatic attempts fail (including the case where no automatic repeat is provided), the user shall be informed. The
failed message shall be stored in the mobile in such away that the user can request a retransmission using the same
TP-MR value, without needing to re-enter any information. Such storage need only be provided for asingle failed
message, the one most recently attempted.

The SC may discard an SMS-SUBMIT or SMS-COMMAND which has the same TP-MR value as the previous
SMS-SUBMIT or SMS-COMMAND received from the same originating address.

The SMS-STATUS-REPORT also contains a TP-Message-Reference field. The value sent to the M S willshall be the
same as the TP-Message-Reference value generated by the MSin the earlier SMS-SUBMIT or SMS-COMMAND to
which the status report relates.
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9.2.3.7 TP-Originating-Address (TP-OA)

The TP-Originating-Address field is formatted according to the formatting rules of address fields.

9.2.3.8 TP-Destination-Address (TP-DA)

The TP-Destination-Address field is formatted according to the formatting rules of address fields.

9.2.3.9 TP-Protocol-Identifier (TP-PID)

The TP-Protocol-Identifier parameter serves the purposes indicated in subclause 3.2.3. It consists of one octet, and the
bitsin the octet are used as follows:

The MS willshall interpret reserved or unsupported values as the value 00000000 but shall store them exactly as |
received.

The SC may reject messages with a TP-Protocol-1dentifier containing a reserved value or one which is not supported.
bits usage

Assigns bits 0..5 as defined below

Assigns bits 0..5 as defined below

reserved
Assigns bits 0-5 for SC specific use

PR OO~
RPORrR OO

In the case where bit 7= 0 and bit 6 = 0,

bit 5 indicatestelematic interworking:
value=0 : no interworking, but SME-to-SME protocol
value=1 : telematic interworking

In the case of telematic interworking, the following five bit patternsin bits 4..0 are used to indicate different types of
telematic devices:

4. .0

00000 implicit - device typeis specific to this SC, or can be concluded on the basis of the address

00001 telex (or teletex reduced to telex format)

00010 group 3 telefax

00011 group 4 telefax

00100 voice telephone (i.e. conversion to speech)

00101 ERMES (European Radio Messaging System)

00110 National Paging system (known to the SC)

00111 Videotex (T.100[20] /T.101 [21])

01000 teletex, carrier unspecified

01001 teletex, in PSPDN

01010 teletex, in CSPDN

01011 teletex, in analog PSTN

01100 teletex, in digital ISDN

01101 UCI (Universal Computer Interface, ETSI DE/PS 3 01-3)

01110..01111 (reserved, 2 combinations)

10000 amessage handling facility (known to the SC)

10001 any public X.400-based message handling system

10010 Internet Electronic Mail

10011..10111 (reserved, 5 combinations)

11000..11110 values specific to each SC, usage based on mutual agreement between the SME and the SC
(7 combinations available for each SC)

11111 A GSMGSM/UMTS mobile station. The SC converts the SM from the received |

TP-Data-Coding-Scheme to any data coding scheme supported by that MS (e.g. the defaullt).
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If bit 5 hasvalue 1in an SMS-SUBMIT PDU, it indicates that the SME is a telematic device of atype which isindicated
in bits 4..0, and requests the SC to convert the SM into aform suited for that device type. If the destination network is
ISDN, the SC must also select the proper service indicators for connecting to a device of that type.

If bit 5 hasvaue 1inan SMS-DELIVER PDU, it indicates that the SME is atelematic device of atype whichis
indicated in bits 4..0.

If bit 5 hasvalue 0in an SMS-DELIVER PDU, the valuein bits 4..0 identifies the SM-AL protocol being used between
the SME and the MS.

Note that for the straightforward case of simple M S-to-SC short message transfer the Protocol Identifier is set to the
value 0.

In the case where bit 7 = 0, bit 6 = 1, bits 5..0 are used as defined below

5...0

000000 Short Message Type 0

000001 Replace Short Message Type 1
000010 Replace Short Message Type 2
000011 Replace Short Message Type 3
000100 Replace Short Message Type 4
000101 Replace Short Message Type 5
000110 Replace Short Message Type 6
000111 Replace Short Message Type 7
001000..011110 Reserved

011111 Return Call Message
100000..111011 Reserved

111100 ANSI-136 R-DATA

111101 ME Data download

111110 ME De-personalization Short Message
111111 SHM(U)SIM Data download

A short message type 0 indicates that the ME must acknowledge receipt of the short message but may discard its
contents.

The Replace Short Message feature is optional for the ME and the SH(U)SIM but if implemented it shall be performed
as described here.

For MT short messages, on receipt of a short message from the SC, the MS shall check to seeif the associated Protocol
Identifier contains a Replace Short Message Type code.

If such acodeis present, then the M S witishall check the originating address and replace any existing stored message
having the same Protocol Identifier code and originating address with the new short message and other parameter
values. If there is no message to be replaced, the M S shall store the message in the normal way. The MS may also check
the SC address as well asthe Originating Address. However, in a network which has multiple SCs, it is possible for a
Replace Message type for a SM to be sent via different SCs and so it is recommended that the SC address should not be
checked by the M'S unless the application specifically requires such a check.

If a Replace Short Message Type code is not present then the MS wilishall store the message in the normal way.
In MO short messages the SC reacts similarly but only the address of the originating MS or any other source is checked.

A Return Call Message indicates to the MS to inform the user that a call (e.g. atelephone call) can be established to the
address specified within the TP-OA. The RP-OA contains the address of the SC as usual. The message content (if
present) gives displayable information (e.g. the number of waiting voice messages). The message is handled in the same
way as all other messages of the Replace Short Message Types.

The ME De-personalization Short Message is a M E-specific message which instructs the ME to de-personalities the ME
(see GSM-3G TS 202.022 [25] ). The TP-DCS shall be set to Uncompressed, Default Alphabet, and Message Class 1
(ME-specific), which corresponds to a bit coding of 00010001. The TP-UD field contains de-personalization
information coded according to GSM-3G TS 202.022 [25]. Thisinformation shall not be displayed by an ME which
supports the scheme. The acknowledgement to this message isa SMS-DELIVER-REPORT for RP-ACK in which the
TP-User-Data shall be coded according to GSM-3G TS 622.022 [25].
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SHM(U)SIM Data download is afacility whereby the ME must pass the short message in its entirety including all SMS
elements contained in the SM S deliver to the SH(U)SIM using the mechanism described in GSM TS 11.11 [16] and
3G TS 31.102 [30]. The DCS shall be set to 8 bit message class 2 (either bit coding 1111 0110 or 00010110). The entire
user datafield is available for SHA(U)SIM Data download. If the DCSis hot set to 8-bit message class 2 then the
message shall be handled in the normal way by the ME.

ME Data download is afacility whereby the ME shall process the short message in its entirety including al SMS
elements contained in the SMS deliver to the ME. The DCS shall be set to message class 1. The entire user datafield is
available for ME data download.

ANSI-136 R-DATA is afacility whereby the ME must pass the short message in its entirety, including all elements
contained in the SMS DELIVER, to the SHM(U)SIM using the mechanism described in GSM TS 11.14[16] and 3G TS
31.102[30]. The DCS shall be set to 8-bit message class 2 (either bit coding 11110110 or 00010110). If the DCSisnot
set to 8-hit message class 2 then the message shall be handled in the normal way by the ME.

9.2.3.10 TP-Data-Coding-Scheme (TP-DCS)
The TP-Data-Coding-Scheme is defined in GSM-03-383G TS 23.038 [9].

9.2.3.11 TP-Service-Centre-Time-Stamp (TP-SCTS)

The TP-Service-Centre-Time-Stamp field is given in semi-octet representation, and represents the local timein the
following way:

Year: Month: Day: Hour: Minute: Second: Time Zone
Digits: 2 2 2 2 2 2 2
(Semi-octets)

The Time Zone indicates the difference, expressed in quarters of an hour, between the local time and GMT. In the first
of the two semi-octets, the first bit (bit 3 of the seventh octet of the TP-Service-Centre-Time-Stamp field) represents the
algebraic sign of this difference (0 : positive, 1 : negative).

The Service-Centre-Time-Stamp, and any other times coded in this format that are defined in this specification,
represent the time local to the sending entity.

If the M S has knowledge of the local time zone, then any time received (e.g. Service-Centre-Time-Stamp) at the MS
may be displayed in the local time rather than the time local to the sending entity. Messages shall be stored as received
without change to any time contained therein.

The Time Zone code enables the receiver to calculate the equivalent timein GMT from the other semi-octetsin the
Service-Centre-Time-Stamp, or indicate the time zone (GMT, GMT+1H etc.), or perform other similar calculations as
required by the implementation.

If the MS receives anon-integer value in the SCTS, it shall assume that the digit is set to 0 but shall store the entire field
exactly asreceived.

9.2.3.12 TP-Validity-Period (TP-VP)

9.2.3.12.1 TP-VP (Relative format)

The TP-Validity-Period comprises 1 octet in integer representation, giving the length of the validity period, counted
from when the SMS-SUBMIT isreceived by the SC.

The representation of time is as follows:
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TP-VP value Validity period value
0to 143 (TP-VP + 1) x 5 minutes (i.e. 5 minutes intervals up to 12 hours)
144 to 167 12 hours + ((TP-VP -143) x 30 minutes)
168 to 196 (TP-VP - 166) x 1 day
197 to 255 (TP-VP - 192) x 1 week
9.2.3.12.2 TP-VP (Absolute format )

The TP-Validity Period comprises 7 octets in semi octet representation giving the absolute time of the validity period
termination

The representation of timeisidentical to the representation of the TP-Service-Centre-Time-Stamp.

9.2.3.12.3 TP-VP ( Enhanced format )

The TP-Validity Period comprises 7 octets. The presence of all octets is mandatory although they may not all be used.
The first octet indicates the way in which the following 6 octets are used. Any reserved/unused bits or octets must be set
to zero.

Octet 1 TP-VP functiondlity indicator

bit 7 Extension bit
Set to 1 if the TP-VP functionality indicator is to be extended to another octet. A setting of 0 indicates that there
are no more TP-VP functionality indicator extension octets to follow.
Any such extension octet wittshall immediately follow the previous TP-VP functionality indicator.

bit 6 Single shot SM.
Set to 1 if the SCis required to make up to one delivery attempt. The TP-Validity Period, where present,
willshall be applicable to the Single shot SM.

bits 5, 4, 3 Reserved
bits2,1,0 Validity Period Format.

Valuebits 2 1 0

0 0 0 NoVadidity Period specified

o

0 1 Vdidity Period is as specified for the relative case. The following octet contains the
TP-VP value as described in 9.2.3.12.1

010 Validity period isrelative in integer representation and the following octet contains
the TP-VP value in the range 0 to 255 representing O to 255 seconds. A TP-VP value
of zero is undefined and reserved for future use.

011 Validity period isrelative in semi-octet representation. The following 3 octets contain
the relative time in Hours, Minutes and Seconds giving the length of the validity
period counted from when the SMS--SUBMIT is received by the SC. The
representation of time uses the same representation as the Hours, Minutes and
Seconds in the TP-Service-Centre-Time-Stamp.

100 Reseved
101 Resaved
110 Reseved
111 Reserved

The SC wilishall reject any Unsupported/ Reserved values received by returning the ‘ TP-VP not supported’ TP-FCS
value in the Submit SM Report for RP-Error
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The TP-Discharge-Time field indicates the time at which a previously submitted SMS-SUBMIT was successfully

delivered to or attempted to deliver to the recipient SME or disposed of by the SC.

In the case of "transaction completed” the time shall be the time of the completion of the transaction. In the case of "SC
still trying to transfer SM" the time shall be the time of the last transfer attempt. In the case of "permanent or temporary
error - SC not making any more transfer attempts" the time shall be the time of either the last transfer attempt or the time

at which the SC disposed of the SM according to the Status outcome in TP-ST.

The TP-Discharge-Time is given in semi-octet representation in aformat identical to the TP-SCTS.

9.2.3.14

TP-Recipient-Address (TP-RA)

The TP-Recipient-Address field indicates the address of the SME that was the destination of the previously submitted
mobile originated short message being subject to the status report. The field is formatted according to the formatting
rules of addressfields.

9.2.3.15

TP-Status (TP-ST)

The TP-Status field indicates the status of a previously submitted SMS-SUBMIT and certain SMS COMMANDS for
which a Status -Report has been requested. It consists of one octet and the bitsin the octet are used as follows:

The MS willshall interpret any reserved values as " Service Rejected" (01100011) but shall store them exactly as

received.
bits

7

value/usage
0 Bits 0..6 as defined below:
6....0 Indicate whether the previously submitted short message was successfully forwarded to the

SME, or whether an error condition has been encountered, as follows:
Short message transaction completed

0000000
0000001

0000010

Reserved values

0000011..0001111
0010000..0011111

Short message received by the SME

Short message forwarded by the SC to the SME but the SC is

unable to confirm delivery

Short message replaced by the SC

Reserved
Values specific to each SC

Temporary error, SC till trying to transfer SM

0100000
0100001
0100010
0100011
0100100
0100101

0100110..0101111
0110000..0111111

Congestion

SME busy

No response from SME
Service rejected

Quality of service not available
Error in SME

Reserved
Values specific to each SC

Permanent error, SC is not making any more transfer attempts

1000000
1000001
1000010
1000011
1000100

Remote procedure error
Incompatible destination
Connection rejected by SME
Not obtainable

Quality of service not available
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1000101 No interworking available

1000110 SM Validity Period Expired

1000111 SM Deleted by originating SME

1001000 SM Deleted by SC Administration

1001001 SM does not exist (The SM may have previously existed in the SC but the SC

no longer has knowledge of it or the SM

may never have previously existed in the SC)
1001010..1001111 Reserved
1010000..1011111 Values specific to each SC

3GPP



3G TS 23.040 version 3.23.0 60 3G TS 23.040 V3.23.0 (1999-1012)

Temporary error, SC is not making any more transfer attempts

1100000 Congestion
1100001 SME busy
1100010 No response from SME
1100011 Service rejected
1100100 Quiality of service not available
1100101 Error in SME
1100110..1101001 Reserved
1101010..1101111 Reserved
1110000..1111111 Values specific to each SC
bits value/usage
7 1 Bits0..6 reserved

9.2.3.16 TP-User-Data-Length (TP-UDL)

If the TP-User-Datais coded using the GSM 7 bit default alphabet, the TP-User-Data-Length field gives an integer
representation of the number of septets within the TP-User-Data field to follow. If the 7hit default-alphabet extension
mechanism is used within the TP-User-Data (see GSM-03-383G TS 23.038 [9]), the actual number of charactersin the
message wittshall be less than the number of septets. If a TP-User-Data-Header field is present, then the
TP-User-Data-Length value is the sum of the number of septetsin the TP-User-Data-Header field (including any
padding) and the number of septetsin the TP-User-Data field which follows. See figure 9.2.3.24.(a).1f the TP-User-Data
is coded using 8-bit data, the TP-User-Data-Length field gives an integer representation of the number of octets within
the TP-User-Datafield to follow. If a TP-User-Data-Header field is present, then the TP-User-Data-Length value is the
sum of the number of octets in the TP-User-Data-Header field and the number of octets in the TP-User-Data field which
follows. See figure 9.2.3.24.(b).

If the TP-User-Datais coded using UCS2 [24] data, the TP-User-Data-L ength field gives an integer representation of
the number of octets within the TP-User-Datafield to follow. If a TP-User-Data-Header field is present, then the
TP-User-Data-Length value is the sum of the number of octets in the TP-User-Data-Header field and the number of
octets in the TP-User-Data field which follows. See figure 9.2.3.24.(b).

If the TP-User-Datais coded using compressed GSM 7 bit default alphabet or compressed 8 bit data or compressed
UCS2 [24] data, the TP-User-Data-Length field gives an integer representation of the number of octets after
compression within the TP-User-Datafield to follow. If a TP-User-Data-Header field is present, then the
TP-User-Data-Length value is the sum of the number of uncompressed octets in the TP-User-Data-Header field and the
number of octets in the compressed TP-User-Data field which follows. See figure 9.2.3.24.(c)

For other Data Coding Schemes, see GSM-03.383G TS 23.038 [9].If thisfield is zero, the TP-User-Data field wilishall |
not be present.

9.2.3.17  TP-Reply-Path (TP-RP)

The TP-Reply-Path is a 1-bit field, located within bit no 7 of the first octet of both SMS-DELIVER and SMS-SUBMIT,
and to be given the following values:

Bitno 7: 0 TP-Reply-Path parameter is not set in this SMS-SUBMIT/DELIVER
1 TP-Reply-Path parameter is set in this SMS-SUBMIT/DELIVER

Please refer to annex D for details about the Reply procedures.

9.2.3.18 TP-Message-Number (TP-MN)

The TP-Message-Number is an 8-bit field allowing an MSto refer uniquely to an SM in the SC which that MS has
previously submitted. The TP-MN value isthe TP-MR value of a previously submitted SM.
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9.2.3.19 TP-Command-Type (TP-CT)

The TP-Command-Type is an 8-bit field specifying the type of operation that the SC isto perform. It has the following
values:

Value (bit7..0) Command Description Status Report
Request Value
00000000 Enquiry relating to previously submitted short message 1
00000001 Cancel Status Report Request relating to previously 0
submitted short message
00000010 Delete previously submitted Short Message 0
00000011 Enable Status Report Request relating to previously 0
submitted short message
00000100..00011111 Reserved unspecified
11100000..11111111 Values specific for each SC lorO

The SC wiltshall return an RP-Error with an appropriate TP-Failure-Cause for any TP-Command value which is
reserved, unsupported or invalid or the actioning of the command has failed.

The SC wiltshall return an RP-ACK if the actioning of the Command has succeeded.

A successful Enquiry wittshall result in the SC sending a SMS-STATUS-REPORT for the SM to which the Enquiry
refers. In the case where the SC has a number of SMs which have the same TP-MR, the same TP-DA and have come
from the same originating address the SC wilishall send a SMS-STATUS-REPORT for each SM.

In the case where a TP-Command is to Delete a previously submitted short message, the SC witishall send a Status
Report indicating that the SM has been deleted if the original Submit SM request requested a status Report.

9.2.3.20 TP-Command-Data-Length (TP-CDL)

The TP-Command-Data-Length field is used to indicate the number of octets contained within the
TP-Command-Data-field. If thisfield is set to zero, the TP-Command-Data field witshall not be present.

9.2.3.21 TP-Command-Data (TP-CD)

The TP-Command-Data field contains data relating to the operation requested by the M S which isto be performed at the
SC. The maximum length of thisfield is 157 octets. The usage and provision of the optional TP-Command-Data field
willshall be determined by the function selected by the TP-Command-Type field.

9.2.3.22 TP-Failure-Cause (TP-FCS)

The TP-Failure-Cause field is used to report the reason for failure to transfer or process a short message. It consists of a
single octet used as follows:
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TP-FCS

Value Meaning When used

(Hex)

MO MT

00 - 7F Reserved
80 - 8F TP-PID errors
80 Telematic interworking not supported X
81 Short message Type 0 not supported X X
82 Cannot replace short message X X
83 - 8E Reserved
8F Unspecified TP-PID error X X
90 - 9F TP-DCS errors
90 Data coding scheme (alphabet) not supported X
91 Message class not supported X
92 - 9E Reserved
9F Unspecified TP-DCS error X X
AO - AF TP-Command Errors
A0 Command cannot be actioned X
Al Command unsupported X
A2 - AE Reserved
AF Unspecified TP-Command error X
BO TPDU not supported X X
Bl -BF Reserved
Co SC busy X
C1 No SC subscription X
c2 SC system failure X
C3 Invalid SME address X
C4 Destination SME barred X
C5 SM Rejected-Duplicate SM X
C6 TP-VPF not supported X
Cc7 TP-VP not supported X
C8-CF Reserved
DO SIM(U)SIM SMS storage full X
D1 No SMS storage capability in SIM(U)SIM X
D2 Error in MS X
D3 Memory Capacity Exceeded X
D4 SIM(U)SIM Application Toolkit Busy X
D5 SIM(U)SIM data download error X
D6 - DF Reserved
EO - FE Values specific to an application X X
FF Unspecified error cause X X

NOTE: Any reserved codes which are received should be treated as an unspecified error cause.
MT and MO refer to the overall mobile terminated and mobile originated services; not the direction of
transmission of TP-FCS.
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9.2.3.23 TP-User-Data-Header-Indicator (TP-UDHI)
The TP-User-Data-Header-Indicator is a 1 bit field within bit 6 of the first octet of the following six PDUs:
- SMS-SUBMIT,
- SMS-SUBMIT-REPORT
-  SMSDELIVER,
- SMS-DELIVER-REPORT
- SMS-STATUS-REPORT
- SMS-COMMAND.
TP-UDHI hasthe following values.
Bitno.6 O The TP-UD field contains only the short message

1 The beginning of the TP-UD field contains a Header in addition to the short message

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

The TP-User-Datafield 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 valueis 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-ldentifier "A" 1 octet
Length of Information-Element "A" __ loctet
Information-Element "A" Data 1to"n" octets
Information-Element-ldentifier "B" 1 octet
Length of Information-Element "B" ____ loctet
Information-Element "B" Data 1to"n" octets
Information-Element-ldentifier "n" 1 octet
Length of Information-Element "n" 1 octet
Information-Element "n" Data 1to"n" octets

The diagram below shows the layout of the TP-User-Data-L ength and the TP-User-Data for uncompressed GSM 7 bit
default alphabet data. The UDHL field isthefirst octet of the TP-User-Data content of the Short Message.
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Octets Octets
UDL [ UDHL |IEla|IEIDLa |IEDa | IEIb |......... IEIn | IEDLn |IEDnN | Fill bits SM (7bit data)

Total number of Octets

Length Indicator

Total number of Septets

Septet Boundary

Length Indicator

Figure 9.2.3.24 (a)

The diagram below shows the layout of the TP-User-Data-L ength and the TP-User-Data for uncompressed 8 hit data or
uncompressed UCS2 data. The UDHL field isthe first octet of the TP-User-Data content of the Short Message.

Octets

Octets

uUbDL

UDHL

IEla

IEIDLa

IEDa

IEIb

IEIn

IEDLNn

IEDn

SM (8 bit data
or UCS-2 data)

Total number of Octets

Length Indicator

Total number of Octets

Octet Boundary

Length Indicator

Figure 9.2.3.24 (b)

The diagram below shows the layout of the TP-User-Data-L ength and the TP-User-Data for compressed GSM 7 bit
default alphabet data, compressed 8 bit data or compressed UCS2 data. The UDHL field isthe first octet of the TP-
User-Data content of the Short Message.
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Octets Octets
UDL | UDHL |IEla | IEIDLa |IEDa| IEIb |......... IEIn | IEDLn |IEDnN

Compressed SM (octets)

Total number of Octets

Length Indicator

Total number of Octets

Octet Boundary

Length Indicator

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 wilishall 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 this specification. If
Information Elements are duplicated (either with the same or different content) then the contents of the last occurrence
of the Information Element shall be used. If the length of the User Data Header overall is such that there appear to be
too few or too many octetsin 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.
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The Information Element |dentifier octet shall be coded as follows:

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.

VALUE (hex)

00
01
02
03
04
05
06
07
08
09
0A-6F
70-7F
80 - 9F
AO-BF
CO-DF
EO - FF

MEANING
Concatenated short messages, 8-hit reference number

Special SMS Message Indication

Reserved

Value not used to avoid misinterpretation as <LF> character
Application port addressing scheme, 8 bit address
Application port addressing scheme, 16 bit address
SMSC Control Parameters

UDH Source Indicator

Concatenated short message, 16-hit reference number
Wireless Control Message Protocol

Reserved for future use

SHM(U)SIM Toolkit Security Headers

SME to SME specific use

Reserved for future use

SC specific use

Reserved for future use

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

If 7 bit datais 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. Thisisto ensure that the SM itself starts on an septet boundary so that an earlier Phase mobile wilishall
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, witishall over-write the

displayed TP-UD-Header with the SM itself.

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

If 8 bit dataiis used then padding is not necessary. An earlier Phase mobile wilishall be able to display the SM itself

athough 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.

9.23.241

Concatenated Short Messages

Thisfacility allows short messages to be concatenated to form alonger message.

In the case of uncompressed 8-bit data, the maximum length of the short message within the TP-UD field is 134 (140-6)

octets.
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In the case of uncompressed GSM 7 bit Bdefault a phabet#-bit data, the maximum length of the short message within the |
TP-UD field is 153 (160-7) characters.

In the case of 16 bit uncompressed USC2 data, the maximum length of the short message within the TP-UD field is 67
((140-6)/2) characters. A UCS2 character must not be split in the middle; if the length of the User Data Header is odd,
the maximum length of the whole TP-UD field is 139 octets.

In the case of compressed GSM 7 bit Bdefault alphabet 7-bit data, 8 bit data or UCS2 the maximum length of the |
compressed short message within the TP-UD field is 134 ( 140-6) octets including the Compression Header and
Compression Footer, both or either of which may be present ( See subclause 3.9).

The maximum length of an uncompressed concatenated short message is 39015 (255* 153) default al phabet characters,
34170 (255* 134) octets or 17085 (255*67) UCS2 characters.

The maximum length of a compressed concatenated message is 34170 (255* 134) octets including the Compression
Header and Compression Footer ( see subclause 3.9 and Fig 9.2.3.24.1(a) below).

Compression Header| Compressed Data (CD) | Compression Footer

7

TP-UDH |: CH |" CD |"| TP—UDHi CD |"| TPUDH CD | CF ‘.|

First segment Intermediate segments Final segment
Figure 9.2.3.24.1.(a) Concatenation of a Compressed short message

The Information-Element-Data field contains information set by the application in the SMS-SUBMIT so that the
receiving entity is able to re-assembl e the short messages in the correct order. Each concatenated short message contains
areference number which together with the originating address and Service Centre address allows the receiving entity to
discriminate between concatenated short messages sent from different originating SMEs and/or SCs. In a network which
has multiple SCs, it is possible for different segments of a concatenated SM to be sent via different SCsand so it is
recommended that the SC address should not be checked by the MS unless the application specifically requires such a
check.

The TP elements in the SMS-SUBMIT PDU, apart from TP-MR, TP-SRR, TP-UDL and TP-UD, should remain
unchanged for each SM which forms part of a concatenated SM, otherwise this may lead to irrational behaviour. TP-MR
must be incremented for every segment of a concatenated message as defined in subclause 9.2.3.6. A SC shal lwith |
handle segments of a concatenated message like any other short message. The relation between segments of a

concatenated message is made only at the originator, where the message is segmented, and at the recipient, where the
message is reassembled. SMS-COMMANDs identify messages by TP-MR and therefore apply to only one segment of a
concatenated message. It is up to the originating SME to issue SMS-COMMANDSs for all the required segments of a
concatenated message.

The Information-Element-Data octets shall be coded as follows.
Octet 1 Concatenated short message reference number

This octet shall contain a modulo 256 counter indicating the reference number for a particular
concatenated short message. This reference number shall remain constant for every short message which
makes up a particular concatenated short message.

Octet 2 Maximum number of short messages in the concatenated short message.

This octet shall contain avalue in the range 0 to 255 indicating the total number of short messages within
the concatenated short message. The value shall start at 1 and remain constant for every short message
which makes up the concatenated short message. If the value is zero then the receiving entity shall ignore
the whole Information Element.

Octet 3 Sequence number of the current short message.
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This octet shall contain avalue in the range 0 to 255 indicating the sequence number of a particular short
message within the concatenated short message. The value shall start at 1 and increment by one for every
short message sent within the concatenated short message. If the value is zero or the value is greater than
the value in octet 2 then the receiving entity shall ignore the whole Information Element.

The |El and associated |El length and | El data shall be present in every segment of the concatenated SM.

9.2.3.24.2 Special SMS Message Indication

There are three levels of "Message Waiting" indication provided within this specification. The first level isto set the
Protocol Identifier to "Return Call message", which indicates that a message is waiting and relies on the text of the
message to supply the detail. The second level uses the Data Coding Scheme with or without Return Call Message (see
GSM-03:383G TS 23.038 [9]) to indicate the type of message waiting and whether there are some messages or no |
messages. The third level is described here, and provides the maximum detail level for analysis by the mobile, i.e. an
indication of the number and type of messages waiting in systems connected to the PLMN. This third level is provided

for future flexibility, asit cannot immediately be used without compatibility problems with the earliest Phase mobiles. It

is envisaged that this scheme can start to be used once mobiles supporting TP-UDH become widely available.

Thisinformation may be stored by the MS in aform other than an SM S message, for example an indicator may be
shown if the number of messages is non-zero or removed if the number of messagesis zero. The MS may aso store
actual number of messages waiting and provide some other MMI to access this information. Text may be included by
the SM'S Service Centre for backward compatibility with the earliest Phase mobiles and the Data Coding Scheme may
also be used to convey thisinformation in parallel for backward compatibility with "middle" Phase mobiles (which
support the use of Data Coding Scheme for Message Waiting Indication but not the use of TP-UDH for Message
Waiting Indication).

The information-Element octets shall be coded as follows:
Octet 1  Message Indication type and Storage
Bit 7 Indicates whether or not the message shall be stored.
Bit 7
0 Discard message after updating indication
1 Store message

In the event of a conflict between this setting and the setting of the Data Coding Scheme (see GSM-03.383G TS
23.038 [9]) then the message shall be stored if either the DCS indicates this, or Octet 1 above indicates this.

Bits 6..0 show the message indication type

000 0000 Voice Message Waiting
000 0001 Fax Message Waiting
000 0010 Electronic Mail Message Waiting

000 0011 Other Message Waiting (see GSM-03.383G TS 23.038 [9] for definition of "other") ‘
Other values are reserved for future use
Octet 2  Message Count

This octet shall contain avaluein the range 0 to 255 indicating the number of messages of the type specified

in Octet 1 waiting. The value 255 shall be taken to mean 255 or greater. In the event of a conflict between this
setting and the setting of the Data Coding Scheme (see GSM-03:-383G TS 23.038 [9]) then the Message |
Count in the TP-UDH shall override the indication in the TP-DCS.

If more than one type of message is required to be indicated within one SM'S message, then further octets must be used,
asin the following example:

[00] TP-UDL [1E] (30 decimal septets)
[01] Lengthof TP-UDH [08]
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[02] IEl = Special SMS Message Indication [01]

[03] Length=02

[04] Octet 1= Voice Mail, do not store [00]

[05] Octet 2 =04 Messages

[06] IEl = Special SMS Message Indication [01]

[07] Length=02

[08] Octet 1= Fax Mail, Store [81]

[09] Octet 2 =02 Messages

+ 5 Fill bits

+ 19 seven-bit character message text

The Total number of bitsis 210.
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In the case where this |El is to be used in a concatenated SM then the IEl, its associated | El length and IEI data shall be
contained in the first segment of the concatenated SM. The IEl, its associated |El length and |El data should also be
contained in every subsequent segment of the concatenated SM although this is not mandatory. However, in the case
where these elements are not contained in every subsequent segment of the concatenated SM and where an out of
sequence segment delivery occurs or where the first segment is not delivered then processing difficulties may arise at the
receiving entity which may result in the concatenated SM being totally or partially discarded.

9.2.3.24.3

Application Port Addressing 8 bit address

Thisfacility allows short messages to be routed to one of multiple applicationsin the TE (terminal equipment), using a
method similar to TCP/UDP portsin a TCP/IP network. An application entity is uniquely identified by the pair of TP-
DA/TP-OA and the port address. The port addressing is transparent to the transport, and also useful in Status Reports.

Thetotal length of the IE is 2 octets

octet 1 Destination port

This octet contains a number indicating the receiving port, i.e. application, in the receiving device.

octet 2 Originator port

This octet contains a number indicating the sending port, i.e. application, in the sending device.

The port rangeis up to 255 using 8 bit addressing space. The Integer value of the port number is presented asin GSM
03:403G TS 23.040 subclause9.1.2.1.

VALUE (port number) MEANING
0-239 Reserved
240 - 255 Available for alocation by applications

A receiving entity shall ignore (i.e. skip over and commence processing at the next information element) any
information element where the value of the Information-Element-Datais Reserved or not supported.

In the case where this |El isto be used in a concatenated SM then the IEl, its associated | El length and IEI data shall be
contained in the first segment of the concatenated SM. The IEl, its associated |El length and |El data should also be
contained in every subsequent segment of the concatenated SM although this is not mandatory. However, in the case
where these elements are not contained in every subsequent segment of the concatenated SM and where an out of
sequence segment delivery occurs or where the first segment is not delivered then processing difficulties may arise at the
receiving entity which may result in the concatenated SM being totally or partially discarded.
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9.2.3.24.4 Application Port Addressing 16 bit address

Thisfacility allows short messages to be routed to one of multiple applicationsin the TE (terminal equipment), using a
method similar to TCP/UDP portsin a TCP/IP network. An application entity is uniquely identified by the pair of TP-
DA/TP-OA and the port address. The port addressing is transparent to the transport, and also useful in Status Reports.

Thetotal length of the IE is 4 octets
octet 1,2 Destination port
These octets contain a number indicating the receiving port, i.e. application, in the receiving device.
octet 3,4 Originator port
These octets contain a number indicating the sending port, i.e. application, in the sending device.

The port range is up to 65535 using 16 bit addressing space. The Integer value of the port number is presented asin
GSM-03.403G TS 23.040 subclause 9.1.2.1.

VALUE (port number) MEANING

0- 15999 Asalocated by IANA (http://www.lANA.com/)
16000 - 16999 Available for allocation by applications

17000 - 65535 Reserved

A receiving entity shall ignore (i.e. skip over and commence processing at the next information element) any
information element where the value of the Information-Element-Datais Reserved or not supported.

In the case where this |El isto be used in a concatenated SM then the IEl, its associated | El length and IEI data shall be
contained in the first segment of the concatenated SM. The IEl, its associated |El length and |El data should also be
contained in every subsequent segment of the concatenated SM although this is not mandatory. However, in the case
where these elements are not contained in every subsequent segment of the concatenated SM and where an out of
sequence segment delivery occurs or where the first segment is not delivered then processing difficulties may arise at the
receiving entity which may result in the concatenated SM being totally or partially discarded.

9.2.3.245 SMSC Control Parameters

The facility enables the SMS protocol headers to be expanded using a flexible method. It may be used to control the
SMSC, but is also passed transparently to the receiving mobile. The Information Element must be present in every short
message affected by it, i.e. in every short message in a concatenated message.

The Information Element data octets shall be coded as follows:
octet 1 Selective Status Report

Thisfacility is used to control the creation of Status Reports, depending on the error code of the particular
message. It is also used by the sending entity to request inclusion of the original UDH into the Status
Report. In this case the original UDH must be separated from the rest of the UDH using the Source
Indicator. The TP-SRR must be set in order for the Selective Status Report to be enabled. The bits are
defined as follows

bit 0
0 No Status Report for short message transaction completed

1 Status Report for short message transaction completed

0 No Status Report for permanent error when SC is not making any more transfer attempts

1 Status Report for permanent error when SC is not making any more transfer attempts
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bit 2
0 No Status Report for temporary error when SC is not making any more transfer attempts

1 Status Report for temporary error when SC is not making any more transfer attempts

0 No Status Report for temporary error when SC is still trying to transfer SM
1 Status Report for temporary error when SC is still trying to transfer SM
bits4 and 5
reserved for future use.
bit 6
0 No activation

1 A Status Report generated by this Short Message, due to a permanent error or last temporary error,
cancels the SRR of the rest of the Short Messages in a concatenated message. This feature can only be
used where a SC is aware of the segmentation of a concatenated SM and is therefore an implementation
matter.

bit 7
0 Do not include original UDH into the Status Report

1 Include original UDH into the Status Report

9.2.3.24.6 UDH Source Indicator

Thefacility is used to separate the UDH of the original message, a UDH created by the SMSC, and a UDH provided by
the original receiving entity. The Source Indicator is placed in front of the content inserted by the source. The indicated
content (one or more Information-Elements) ends at the next UDH-Source-Indicator, or at the end of the UDH. The
Separator is intended to be used especialy in Status Reports, but can also be used by the SMSC to add information into
Short Message (for example Message waiting). The default content for a UDH in a SMS-DELIVERY isthe headers
inserted by the sending device, and the default content for aUDH in a SMS-STATUS-REPORT is the headers copied
from the SMS-DELIVERY -REPORT.

Values of octet:
01 Thefollowing part of the UDH is created by the original sender (valid in case of Status Report)
02 Thefollowing part of the UDH is created by the original receiver (valid in case of Status Report)
03 The following part of the UDH is created by the SMSC (can occur in any message or report)

In the case where this | El isto be used in a concatenated SM then the | El, its associated | El length and |El data shall be
contained in the first segment of the concatenated SM. The IEl, its associated | El length and |1EI data should also be
contained in every subsequent segment of the concatenated SM although thisis not mandatory. However, in the case
where these elements are not contained in every subsequent segment of the concatenated SM and where an out of
sequence segment delivery occurs or where the first segment is not delivered then processing difficulties may arise at the
receiving entity which may result in the concatenated SM being totally or partially discarded.

9.2.3.24.7 SIM(U)SIM Toolkit Security Headers

There are no |El data values associated with these |El values and so the associated Length of Information element field
is present but set to zero.

These |El values implicitly define that a Security Header is always present at the start of the TP-User-Data field which
immediately follows the TP-User-Data-Header. Details of the Security Header will be found in GSM TS 03.48 [28].
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In the case where a concatenated message contains a Security Header then the Security Header will only be present in
the first segment of a concatenated message.

In the case where SM'S compression is applied to a TP-User-Data field which contains a Security Header then the SMS
compression header (GSM-03:423G TS 23.042 [26]) witshall immediately precede the Security Header.

0.2.3.24.8 Concatenated short messages, 16-bit reference number

Thisfacility is an enhanced variant of the Concatenated Short Message facility (see subclause 9.2.3.24.1). The
enhancement is a 16-hit reference number, instead of the short 8-bit reference number. The larger reference number
reduces the probability that two different concatenated messages are mistakenly sent with identical reference numbersto
areceiver. Except for the size of the reference number this facility isidentical to the Concatenated Short Message
facility (see subclause 9.2.3.24.1).

In the case of uncompressed 8-bit data, the maximum length of the short message within the TP-UD field is 133 (140-7)
octets.

In the case of uncompressed GSM 7 bit Bdefault alphabet 7-bit data, the maximum length of the short message within
the TP-UD field is 151 (160-9) characters.

In the case of 16 bit uncompressed USC2 data, the maximum length of the short message within the TP-UD field is 66
((240-7)/2) characters. A UCS2 character must not be split in the middle; if the length of the User Data Header is odd,
the maximum length of the whole TP-UD field is 139 octets.

In the case of compressed GSM 7 bit Bdefault alphabet 7-bit data, 8 bit data or UCS2 the maximum length of the
compressed short message within the TP-UD field is 133 ( 140-7) octets including the Compression Header and
Compression Footer, both or either of which may be present ( see subclause 3.9).

The relation between compression and concatenation is the same as for Concatenated Short M essages (see subclause
9.2.3.24.1).

The Information-Element-Data field contains information set by the application in the SMS-SUBMIT so that the
receiving entity is able to re-assembl e the short messages in the correct order. Each concatenated short message contains
areference number which together with the originating address and Service Centre address allows the receiving entity to
discriminate between concatenated short messages sent from different originating SMEs and/or SCs. In a network which
has multiple SCs, it is possible for different segments of a concatenated SM to be sent via different SCsand so it is
recommended that the SC address should not be checked by the MS unless the application specifically requires such a
check.

The TP elements in the SMS-SUBMIT PDU, apart from TP-MR, TP-UDL and TP-UD, should remain unchanged for
each SM which forms part of a concatenated SM, otherwise this may lead to irrational behaviour. TP-MR must be
incremented for every segment of a concatenated message as defined in subclause 9.2.3.6. A SC shallwilt handle
segments of concatenated message like any other short message. The relation between segments of a concatenated
message is made at the originator, where the message is segmented, and at the receipient, where the message is
reassembled. SMS-COMMANDs identify messages by TP-MR and therefore apply to only one segment of a
concatenated message. It is up to the originating SME to issue SMS-COMMANDSs for all the required segments of a
concatenated message.

The Information-Element-Data octets shall be coded as follows.
Octet 1-2 Concatenated short messages, 16-bit reference number

This octet shall contain a modulo 65536 counter indicating the reference number for a particular enhanced
concatenated short message. This reference number shall remain constant for every short message which
makes up a particular enhanced concatenated short message.

Octet 3 Maximum number of short messages in the enhanced concatenated short message.

This octet shall contain avalue in the range 0 to 255 indicating the total number of short messages within
the concatenated short message. The value shall start at 1 and remain constant for every short message
which makes up the enhanced concatenated short message. If the value is zero then the receiving entity
shall ignore the whole Information Element.
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Octet 4 Sequence number of the current short message.

This octet shall contain avauein the range 0 to 255 indicating the sequence number of a particular short
message within the concatenated short message. The value shall start at 1 and increment by one for every
short message sent within the concatenated short message. If the value is zero or the value is greater than
the value in octet 3 then the receiving entity shall ignore the whole Information Element.

The |El and associated |El length and | El data shall be present in every segment of the concatenated SM.

9.2.3.24.9 Wireless Control Message Protocol

The Wireless Control Message Protocol (WCMP) is part of the WAP suite of protocols; an open standard specified by
the WAP Forum Ltd.

The protocol specifies a set of messages that can be used by the receiver to notify the sender if an error occurs. This can
be due to routing problems, no application listening at the destination port number, or due to insufficient buffer capacity.
The error messages can be used by the sender to avoid retransmitting packets, that can not be properly handled at the
receiver. WCMP can also be used for diagnostics and informational purposes. WCM P messages are usually generated
by a datagram transport layer or a management entity.

The Information-Element-Data octet(s) shall be coded as follows.
Octet 1-n Protocol Data Unit of WCMP
This octet(s) shall contain a WCMP protocol data unit.

In the case where this |El is to be used in a concatenated SM then the IEl, its associated | El length and IEI data shall be
contained in the first segment of the concatenated SM. The IEl, its associated |El length and |El data should also be
contained in every subsequent segment of the concatenated SM athough this is not mandatory. However, in the case
where these elements are not contained in every subsequent segment of the concatenated SM and where an out of
sequence segment delivery occurs or where the first segment is not delivered then processing difficulties may arise at the
receiving entity which may result in the concatenated SM being totally or partially discarded.

9.2.3.25 TP-Reject-Duplicates (TP-RD)

The TP-Reject-Duplicatesis a1 bit field located within bit 2 of the first octet of SMS-SUBMIT and has the following
values.

Bit no. 2: 0 Instruct the SC to accept an SMS-SUBMIT for an SM till held in the
SC which has the same TP-MR and the same TP-DA asapreviously submitted SM from
the same OA.

1 Instruct the SC to reject an SMS-SUBMIT for an SM still held in the
SC which has the same TP-MR and the same TP-DA asthe  previously submitted SM
from the same OA.. Inthiscase an appropriate TP-FCS value shallwilt be returned in the
SMS-SUBMIT-REPORT.

9.2.3.26 TP-Status-Report-Qualifier (TP-SRQ)

The TP-Status-Report-Qualifier isa 1 bit field located within bit 5 of the first octet of SMS-STATUS-REPORT and has
the following values

Bit no. 5: 0 The SMS-STATUS-REPORT isthe result of a SMS-SUBMIT.
1 The SMS-STATUS-REPORT is the result of an SMS-COMMAND e.g.
an Enquiry.
9.2.3.27 TP-Parameter-Indicator (TP-PI)

The TP-Parameter-Indicator comprises a number of octets between 1 and n where each bit when set to a 1 indicates that
aparticular optional parameter is present in the fields which follow. The TP-PI is present as part of the RP-User-Datain
the RP-ACK for both the SMS-DELIVER TPDU and the SMS-SUBMIT TPDU.
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The structure of the TP-PI is asfollows:
Octet 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Extension bit |Reserved Reserved Reserved Reserved TP-UDL TP-DCS TP-PID

The most significant bit in octet 1 and any other TP-PI octets which may be added later is reserved as an extension bit

which when set to a 1 shallwil indicate that another TP-PI octet follows immediately afterwards.

If the TP-UDL bit is set to zero then by definition then neither the TP-UDL field or the TP-UD field can be present.

If aReserved hit is set to "1" then the receiving entity shall ignore the setting. The setting of this bit shallwiH mean that

additional information will follow the TP-User-Data, so areceiving entity shall discard any octets following the

TP-User-Data.

9.3

9.3.1

The Short Message Relay Layer (SM-RL) provides a service to the Short Message Transfer Layer (SM-TL). This
service enables the SM-TL to send Transfer Protocol Data Units (TPDUS) to its peer entity, receive TPDUs from its

General

Service provided by the SM-RL

peer entity and receive reports about earlier requests for TPDUs to be transferred.

In order to keep track of TPDUs and reports about those TPDUS, primitives between the SM-TL and SM-RL contain a
Short Message Identifier (SMI), which is areference number for the TPDU associated with the primitive. This Short
Message Identifier is not carried viathe SM-RL protocol of subclause 9.3.2. It is carried viathe relay layer service
between the SC and GMSC. It isaso carried by SM-RL of GSM-04-113G TS 24.011 [13], between the visited MSC
and MS. The parameter is not carried by MAP but is mapped to and from the TCAP dialogue Identifier (see CCITT
recommendation Q.771, "Blue Book" [19]) at the GMSC and the visited MSC (therefore the Message Identifier at the
SC/GMSC interface is not the same as at the visited MSC/MS interface).

The SM-RL communicates with its peer entity by the protocol described in the following subclauses.

9.3.2

Different protocols are required between different pairs of SM-RL entities. Those are described in other
GSMGSM/UMTS specifications. This subclause gives a survey of the different information elements which have to be
conveyed between those entities. (Note that the notation of the protocol and information elements may vary between

different GSMGSM/UMTS specifications).

Protocol element repertoire at SM-RL

The SM-RL comprises the following 6 protocol elements:

RP-MO-DA

TA

RP-MT-DATA

RP-ACK

RP-ERROR

RP-ALERT-SC

9.3.2.1

for transferring a TPDU from MSto SC
for transferring a TPDU from SC to MS
for acknowledging an RP-MO-DATA, an RP-MT-DATA or an
RP-SM-MEMORY -AVAILABLE

for informing of an unsuccessful RP-MO-DATA or an RP-MT-DATA transfer attempt

for alerting the SC that the MS has recovered operation (information
sent from the HLR to the SC)
RP-SM-MEMORY-AVAILABLE
accept one or more short messages (information sent from the MSto

the HLR)

RP-MO-DATA

Basic elements of the RP-MO-DATA type.

for notifying the network that the MS has memory available to
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Abbr. Reference pl) Description
RP-OA |RP-Originating-Address ++- Address of the originating M S.
RP-DA  |RP-Destination-Address -++ Address of the destination SC.
RP-UD |RP-User-Data +++ Parameter containing the TPDU

1) Provision on the links SC<->MSC, MSC<->M SC or MSC<->SGSN, and MSC<->MS or SGSN<->MS indicated

by "xxx", where x may be either "+" or "-", dependent on whether the parameter is mandatory or not on the
respective link.

9.3.2.2 RP-MT-DATA
Basic elements of the RP-MT-DATA type.
Abbr. Reference pl) Description
RP-PRI RP-Priority-Request +-- Parameter indicating whether or not the short

message transfer should be stopped if the originator
SC address is already contained in the MWD.

RP-MMS |RP-More-Messages-To-Send O0- Parameter indicating that there are more messages
waiting in the SC

RP-OA RP-Originating-Address +++ Address of the originating SC.

RP-DA RP-Destination-Address ++- Address of the destination M S.

RP-UD RP-User-Data +++ Parameter containing the TPDU

RP-MTI  |RP-Message Type Indicator O-- Parameter indicating if the TPDU isa SMS Deliver
or a SMS Status Report 2)

RP-SMEA [RP-originating SME-Address O-- Address of the originating SME 2)

2)

1) Provision on the links SC<->MSC, MSC<->MSC or MSC<->SGSN, and MSC<->MS or SGSN<->MS

indicated by "xxx", where x may be"+", "-" or "O", dependent on whether the parameter is mandatory, not present
or optional on the respective link.

These information elements may be included in the "Send Routing Information for SM" sent by the SMS-GMSC
tothe HLR.

When transmitted, the RP-SMEA shall take the TP-OA value.
When transmitted, the RP-MTI shall be given the following values:
0 SMS Deliver
1 SMS Status Report.

This may be used by the HLR to distinguish the two cases in order not to apply any filtering mechanism based on
the RP-SMEA value in case of a SM S-Status Report transmission.

9.3.2.3 RP-ACK

The RP-ACK contains the RP-User-Data which is a parameter containing the TPDU (see 9.2.2.1aand 9.2.2.2a).

9.3.24 RP-ERROR

Basic elements of the RP-ERROR type.
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Abbr. Reference pl) Description
RP-MS| RP-MW-Set-Indication +-- Parameter indicating whether or not the MWI has been
up-dated. 2)
RP-CS RP-Cause +++ Parameter identifying the error type. The RP-Cause

parameter gives the reason why a short message
transfer attempt fails. In practice three relay layer
protocols are used - SC to GMSC/IWMSC (see
GSM TS 03.47[11]), MAP (see GSM-09:023G TS
29.002 [15]) and viathe radio interface (see
GSM-04.113G TS 24.011 [13])

RP-MSIsdn [RP-international--MS-1SDN-numbe [+-- MSlsdn-Alert of the MS, see subclause 3.2.7 9)
r

RP-UD RP-User-Data OO O |Parameter containing a TPDU

1) Provision on the links SC<->MSC, MSC<->MSC or MSC<->SGSN, and MSC<->MS or SGSN<->M S indicated
by "xxx", where x may be"+", "-" or "O" dependent on whether the parameter is mandatory, not present or
optional on the respective link.

2) Only present when the RP-ERROR is transferred from the SMS-GM SC to the SC.

3) Only present when the RP-MT-DATA transfer attempt failed because the MS is not reachable or because the MS
memory capacity was exceeded and the MSIsdn-Alert is different from the MSlsdn used by the SC to address the
recipient MS

9.3.2.5 RP-ALERT-SC
Basic elements of the RP-ALERT-SC type:

Abbr. Reference pl) Description
RP-MSIsdn  [RP-International-M S-1SDN-Numbe (M MSIsdn of the MS.
r

1) Provision;  Mandatory (M).

9.3.2.6 RP-SM-MEMORY-AVAILABLE
Basic elements of the RP-SM-MEMORY -AVAILABLE type:
Abbr. Reference pl) Description
RP-IMS] RP-I nternational -M obile-Subscriber |++- IMSI of the MS.
-l dentity

1) Provision on thelinks HLR<->VLR or HLR<->SGSN, VLR<->MSC and MSC<->MS or SGSN<->MS
indicated by "xxx", where x may be either "+" or "-", dependent on whether the parameter is mandatory or not
present on the respective link.

10 Fundamental procedures within the-peint-to-point
SMS

The peint-to-peint SM'S comprises 3 fundamental procedures:
1) Short message mobile terminated. This procedure consists of all necessary operations to:

a) transfer a short message or status report from the SC to the MS;
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b) return areport to the SC, containing the result of the message transfer attempt.

2) Short message mobile originated. This procedure consists of al necessary operations to:

a) transfer a short message from the MS to the SC;

b) return areport to the MS, containing the result of the message transfer attempt.

3) Transfer of an Alert. This procedure consists of all necessary operations for an HLR or aVLR to initiate a

transfer of an Alert to a specific SC, informing the SC that the MS has recovered operation.

GSM-09.023G TS 29.002 [15] defines operations necessary for the provision of the Short Message Service
point-to-point. The operations defined in clause 10 describe the requirement that the Short Message Service puts upon

the network functionality. If discrepancies exist in nomenclature, it is the GSM-09:023G TS 29.002 [15] that shallwilt be

the reference.

Annex C indicates the flow of primitives and parameters during the short message transfer between the SC and the MS.
Both the Mobile terminated and the Maobile originated cases are covered.

10.1  Short message mobile terminated

The entities involved in this procedure are depicted in figure 83-46/14.

—1 F———|sGsN [ |

SMSC-GMSC MS
sc N — F———MsC] ||
X
HLR VLR

NOTE: Since the short message mobile terminated procedure covers the functionality required at SM-RL for

transferring TPDUs from SC to MS, the procedure described covers both short message (SMS-DELIVER)
and status report (SMS-STATUS-REPORT) transfer. The term "short message transfer" therefore, in this
clause, covers both cases.

Figure 63-406/14: Interfaces involved in the Short message mobile terminated procedure. GSM IS

03.02]5]. X is the interface between an MSC and an SC as defined in clause 5.

In figure 83-46/15, sequence diagrams are shown for the following basic situations of short message mobile terminated
transfer attempt:

Successful short message transfer viathe MSC or the SGSN;

Short message transfer attempt failing due to error at the SMS-GM SC;

Short message transfer attempt failing due to negative outcome of HLR information retrieval;
Short message transfer attempt failing due to error at the MSC or SGSN;

Short message transfer attempt failing due to negative outcome of VLR information retrieval;
Short message transfer attempt failing due to erroneous message transfer on the radio path.

Short message transfer attempt failing over the first path (e.g. SGSN) and succeeding over the second path (e.g.
MSC)

Short message transfer attempt failing over the first path (e.g. SGSN) and over the second path (e.g. MSC)

References to the relevant specifications of the different operations are given in clause 4.
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SC SMS-GMSC HLR MSC or SGSN VLR MS
la. Message
transfer
2. SendRoutinginfq
ForShortMsg
4a. ForwardShortMessage
5. sendInfoFor-1)
MT-SMS
6. Message transfer
4b. Delivery report
3. SM-Delivery
ReportStat
1b. Delivery
report

% Operation invocation or message transfer.

@ Successful operation invocation or message transfer including report.
NOTE:
1): This operation is not used by the SGSN

Figure 83-406/15a): Successful short message transfer attempt via the MSC or the SGSN

sc SMS-GMSC HLR MSCor SGSN VLR MS

la. Message

transfer

1c. Failure

report

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA > Error report

% Operation invocation or message transfer

Figure 03:40/15b): Short message transfer attempt failing due to error at the SMS-GMSC
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SC SMS-GMSC HLR MSC or SGSN VLR MS
la. Message
transfer
2. sendRoutingInfo
ForShortMsg
7. InformSC
1c. Failure
report

% Operation invocation or message transfer.
................. > Error report
@ Unsuccessful operation invocation ro message transfer including report

Figure 63-406/15c): Short message transfer attempt failing due to negative outcome of
HLR information retrieval
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SC

la. Message

transfer

1c. Failure

report

Operation invocation or message transfer.

SMS-GMSC

2. SendRoutingInfo

ForShortMsg

4a. ForewardShortMessage

HLR

3G TS 23.040 V3.23.0 (1999-1012)

MSC or SGSN VLR MS

4c. Fail

ure report

3a. SM-Delivery

ReportStatus

Successful operation invocation or message transfer including report.

Error report

Unsuccessful operation invocation or message transfer including report.
(or with missing confirmation)

Figure 83-406/15d): Short message transfer attempt failing due to error at the MSC or SGSN
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SC SMS-GMSC HLR MSC VLR MS
la. Message
transfer
2. SendRoutinginfo
ForShortMsg
4a. ForwardShortMessage
5. sendInfoFor-
MT-SMS
4c. Failure report
3a. SM-Delivery
ReportStatus
1c. Failure
report

Operation invocation or message transfer.

% Successful operation invocation or message transfer including report.
44444444444444444 > Error report

> Unsuccessful operation invocation or message transfer including report.
(or with missing confirmation)

Figure 03:40/15€): Short message transfer attempt failing due to negative outcome of
VLR information retrieval
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sc SMS-GMSC HLR MSC or SGSN VLR MS
la. Message
transfer
2. SendRoutingInfo
ForShortMsg
4a. ForwardShortMessage
5. sendinfoFor-1)
MT-SMS
6. Message transfer
4c. Failure report
3. SM-Delivery
ReportStatus
1c. Failure
report

% Operation invocation or message transfer.
@ Successful operation invocation or message transfer including report.

44444444444444444 > Error report
< ~~~~~~~~ > Unsuccessful operation invocation or message transfer including report.

(or with missing confirmation)
NOTE:
1): This operation is not used by the SGSN

Figure 03-40/15f): Short message transfer attempt failing due to erroneous message transfer
on the radio path
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SC SMS-GMSC HLR MSC or SGSN VLR M.

la. Message

transfer 2. SendRoutingInfo

ForShortMsg?

4a. ForwardShortMessage(e.g over FGSN)

5. sendinfoFor-"

4c. Failure Report

4a. ForwardShortMessage(e.g over \/ISC)‘”

5. sendinfoFor-"

6. Messape Transfer

4b. Delivery Report

3. SM-Delivery

ReportStatus3

1b. Delivery
report

— | Operation invocatlon or message transfer.
«—— Successful operation invocation or message transfer including report.
Error report
_» Unsuccessful operation invocation or message transfer including report.
«—  (or with missing confirmation)

NOTES:
1): Thisoperation is not used by the SGSN
2): Two addresses (SGSN and MSC) are received from HLR

3): Successful transfer over second path and unsuccessful transfer over first path (e.g. Absent subscriber) are sent
to HLR

4): The SM S transfer towards the second path is only triggered by the reception of some MAP errors on the first path
as described in chapter 8.1.1.

Figure 63-40/15¢g): Short message transfer attempt failing over the first path (e.g. SGSN) and
succeeding over the second path (e.g. MSC)
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SC SMS-GMSC HLR MSC or SGSN VLR M.

la. Message

transfer 2. SendRoutinglnfo

ForShortMsg?

4a. ForwardShortMessage (e.g over|SGSN)

5. sendinfoFor-"

4c. Failure Report

4a. ForwardShortMessage (e.g over MSCf)

5. sendinfoFor-"

6. Messape Transfer

4c. Failure Report

3. SM-Delivery

ReportStatus3

1b. Failure
report

—» Operation invocation or message transfer.
<« Successful operation invocation or message transfer including report.
Error report
—» Unsuccessful operation invocation or message transfer including report.
+«—— (or with missing confirmation)

NOTES:
1): Thisoperation is not used by the SGSN
2): Two addresses (SGSN and MSC) are received from HLR

3): Unsuccessful transfer over the second path (e.g. MemoryCapacityExceeded) and over the first path (e.g.
Absent subscriber) are sent to HLR

4): The SM S transfer towards the second path is only triggered by the reception of some MAP errors on the first path
as described in chapter 8.1.1.

Figure 63-406/15h): Short message transfer attempt failing over the first path (e.g. SGSN) and
over the second path (e.g. MSC)
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Operation 1: Message transfer SC -> SMS-GMSC
This operation is used to transfer a short message from an SC to an SMS-GM SC.
The operation consists of:

- thetransfer of a message containing the TPDU from the SC to the SMS-GM SC (see "1a. Message transfer” in
figure 83:40/15); and

- thereturn of either a"Failure report” (see 1c. in figure 63:40/15) or a"Delivery report” (see 1b. in
figure ©3:46/15).

"Failure report” is returned to the SC when the SMS-GM SC has received indication from ancther entity (MSC, SGSN or
HLR) the procedure was unsuccessful. The error indications which the SMS-GM SC may receive from the MSC, SGSN,
HLR, VLR or MS enable the SMS-GM SC to return one of the error indications given in subclause 3.3 back to the SC.

Operation 2: sendRoutingl nfoForShortMsg

The operation is an interrogation of the HLR by the SMS-GM SC to retrieve information necessary to forward the short
message.

The result may contain the MSC, SGSN or both addresses, and shall aso indicates which address belongs the MSC and
the SGSN.

Operation 3: SM-DeliveryReportStatus

The operation provides a means for the SMS-GM SC to request the HLR to add an SC address to the MWD, and is
activated when the SMS-GM SC receives an absent subscriber indication from the MSC, SGSN or both, and/or when the
SMS-GMSC receives afailure report for a short message transfer with cause MS Memory Capacity Exceeded viathe
MSC or SGSN. The Return Result optionally contains the MSIsdn-Alert.

This operation is also activated at successful delivery short message when the MNRF, MNRG or both are set in HLR.
The operation consists of:

- thetransfer of amessage, containing the MSISDN of the MS to which the short message was addressed, the
SC-address, the successful outcome and/or the causes (Absent Subscriber, MS memory capacity exceeded or
both) for updating the MWD, from the SMS-GM SC to the HLR (see 3. in figure 83.40/15).

Operation 4: forwardShortM essage

The operation provides ameans for the SMS-GM SC to transfer a short message to the MSC or to the SGSN at which
the MSis currently located.

The operation works in tandem with the forwarding of the short message from the MSC or from the SGSN to the MS.
Thus, the outcome of the operation comprises either success, i.e. that the message has been delivered to the MS; or a
failure that may be caused by several reasons, e.g. failurein the transfer SMS-GMSC -> MSC or SMS-GM SC -> SGSN,
MS being detached, or no paging response.

It should be noted that the MNRG setting isimplicitly carried out in SGSN when the message transfer is denied due to
GPRS DETACH

Operation 5: sendinfoForMT-SMS

The operation provides a means for the MSC to retrieve subscriber information from VLR for mobile terminated short
message transfer. The operation may be associated with an authentication procedure, as shown in figure 03:40/16.
Unsuccessful retrieval (e.g. absent subscriber) isindicated by a cause indication to the SMS-GM SC.

An overall depiction of how operation 5 interacts with signalling on the radio path is given in figure 63:46/16.

It should be noted that the MNRF setting isimplicitly carried out when the message transfer is denied dueto IMSI
DETACH.

NOTE: Thisoperation isnot used by the SGSN.
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Operation 6: Message transfer MSC -> MS
The operation is used to transfer a short message from the MSC to the MS.

If the transfer is not successful, e.g. due to the MS losing radio coverage after having successfully authenticated, a
failure report (RP-ERROR) is returned to the SMS-GM SC. In this case, MWD and MCEF in the HLR -wiHishall-be
updated only for the case where the transfer fails with cause MS Memory Capacity Exceeded.

If the M S notifies the network that the M'S has been unable to accept a short message because its memory capacity has
been exceeded, then the ME witishall set the memory capacity Exceeded Notification flag if present.

Operation 7: InformSC

The operation is used to transfer the M Slsdn-Alert from the HLR to the SMS-GM SC in case of the error Absent
Subscriber or positive result given as an answer to the operation SendRoutinglnfoForSM.

SC SMB- GVBC HLR MSC or SGSN VLR VB
Y Y Y Y Y Y
Y Y Y Y Y Y
Yo Yo 4a. forwardShort Message Yo Yo Yo
Y R LT T TP > Y Y
Y Y Y Y Y Y
Y Y Y Yba. sendl nfoFor- % Y
7 s s Ypom - > 7
Y Y Y Y Mr- SMS 2) Y Y
Y Y Y Y Y%  Page 1) Y
Y Y Y Y R SR > Y
Y Y Y Y Y Y
Y Y Y Y Y Yo
Y Yo Yo Yo % Aut hent. 1) Yo
Y Y Y Y YR > Y
Yo Yo Yo Y Y Y
Y e e ¥6b. sendl nfoFor- % e
Y Y Y YR 23 23
Y Y Y Y% M-SM5 (Ack) 2) v %
Yo Y Y Y Y Y
Y Y Y Y Yo Yo
R R R % 6. Message transfer (correct) R
Y Y Y R S R e e T T > Yo
Y Y Y R R Y
Yo Yo 4b. Delivery report Yo Yo Yo
Y R SR e T Y Y Y
Y Y Y Y Y Y
--------- >: Operation invocation or nmessage transfer

R >: Successful operation invocation or message transfer incl. report

NOTES

1):  Described in GSM 04.08 [12] and GSM-09-023G TS 29.002 [15]
If the SGSN is used, Paging and Authentication are performed from SGSN
2):  Thisoperationisnot used by the SGSN

Figure ©63:40/16a): "Send information for MT SMS" procedure; error free case
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SC SMB- GVBC HLR MSC or SGSN VLR VS
Y Y Y Y Y Y
Y Y Y Y Y Y
R R 4a. forwardShort Message R R R
I R > ] ] ]
Y Y Y Y Y Y
Yo Yo Yo Yba. sendl nfoFor- % Yo
Y Y Y Yoummmm e > Y Y
Y Y Y Y M-svs 1w Y
Y Y Y Y Y Y
Y Y Y Y Y Y
Y Y Y % 5c. Failure Yo Yo
Y Y Y Y- - - - - - - - Y Y
Y Y Y Y report 1 1 Y
Y Y Y Y Y Y
Y2 Y2 4c. Failure report Y2 Y2 Y2
Y% Yo - o e e e e e e e oo o o oY Y% Y%
Y Y Y Y Y Y
Y2 Y% 3a. SMDelivery % Y2 Y2 Y2
Y% Yoot > 1 Y Y Y
2 % ReportStatus % 2 2 2
--------- >: Operation invocation or nmessage transfer

- - - > : Error report

NOTE

1):  The GPRS DETACH information isin the SGSN

This operation is not used by the SGSN

Figure 03:40/16b): "Send information for MT SMS" procedure;
erroneous case: absent subscriber (e.g. IMSI DETACH or GPRS DETACH)

SC SMS- GVSC HLR MSC or SGSN VLR VB
Y Y Y Y Y Y
Y Y Y Y Y Y
Yo Yo 4a. forwardShort Message Yo Yo Yo
Y R LT T TP > Y Y Y
Y Y Y Y Y Y
% ¥ % Ypa. sendl nfoFor- % ¥
s s s Yy e > s
Y Y Y Y Mr- SMS 2) Y Y
Y Y Y Y Y% Page 1) Y
Y Y Y Y Yommmmm e >
Y Y Y Y Y Y
R R R % 5c. Paging R %
Y Y Y Y- - - - - - - = Y Y
Y Y Y % failure?) Y Y
Y Y Y Y Y Y
Y Y Y Y Y Y
Yo Yo 4c. Failure report Yo Yo Yo
1/2 1/2 1/2 1/2 1/2 1/2
Y % 3a. SM Delivery Y % Y
% S > Y Y Y
Yo ¥ Report Status Y Y Y
--------- >: Qperation invocation or nmessage transfer

- - - > : Error report

NOTES:

1): Described in GSM 04.08 [12] and GSM-09.023G TS 29.002 [15]
If the SGSN is used, Paging is performed from SGSN
2): This operation is not used by the SGSN

Figure 03:40/16¢c): "Send information for MT SMS" procedure;
erroneous case: Absent subscriber (e.g. no paging response)
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SC SMs- GVBC HLR MBC or SGSN VLR VB
Y Y Y Y Y Y
Y Y Y Y Y Y
R R 4a. forwardShort Message R R R
17 R L > s 7 s
Y Y Y Y Y Y
Y Y Y Yba. sendl nfoFor- % Yo
Y Y Y Yoummmm - > Y Y
Y Y Y Y ME-SVB 2 1 Y
% % % % % Page 1) %
Y Y Y Y YR > Y
Y Y Y Y Y Y
Y Y Y Y Y Y
Y Y Y Y % Authent. 1) 1
Y Y Y Y Y- - - - - - - - >l
¥ ¥ ¥ R % (incorr. resp.)%
Y Y Y Y Y Y
Y Y Y % 5c. Y Y
Y Y Y I Y Y
Y Y Y Yauth. failure 2% Y
Y Y Y Y Y Y
R R 4c. Failure report R R R
Y YR- - - - - - - - - e - e - - e - Y Y Y
Y Y Y Y Y Y
--------- >: Operation invocation or nmessage transfer
- - - > : Error report
< - - > : Unsuccessful operation invocation or nessage transfer including error report

(or with mssing confirmation)

NOTES:
1): Described in GSM 04.08 [12] and GSM-09:623G TS 29.002 [15]
If the SGSN is used, Paging and Authentication are performed from SGSN
2):  Thisoperation is not used by the SGSN

Figure 03:40/16d): "Send information for MT SMS" procedure; incorrect authentication

10.2  Short message mobile originated

The entitiesinvolved in this procedure is depicted in figure 63-40/17.

sms-wmse—— ———[SGSN] ||
|1 IVIYa l | MS

< ]

VLR

Figure 83-40/17: Interfaces involved in the Short message mobile originated procedure.

GSM TS 03.02[5]. X isthe interface between an MSC or an SGSN and an SC as defined in chapter 5

Note that since the short message mobile originated procedure covers the functionality required at SM-RL for
transferring TPDUs from SC to M S, the procedure described covers both short message (SMS-SUBMIT) and command
(SMS-COMMAND) transfer. The term "short message transfer” therefore in this subclause, covers both cases.
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In figure 83-406/18, sequence diagrams for the following basic situations of short message mobile terminated transfer
attempt:

- Successful short message transfer;

- Short message transfer attempt failing due to error at the MSC or SGSN;

- Short message transfer attempt failing due to negative outcome of VLR information retrieval;

- Short message transfer attempt failing due to error at the SMS-IWM SC;

- Short message transfer attempt failing due to error at the SC.

References to the relevant specifications of the different operations are given in clause 4.

SC SMS- | WWSC HLR MSC or SGSN VLR Ms
Y Y2 Y Y2 Y Y2
s % Yo Ye Y% Access request Y2
RZ] Y2 RZ] Y2 F SEEEEEEEEEEEEEES >
Yo Y Yo Y Y and possi bl e Yo
s 7] Yo 7] Y% aut henti cation
RZ] Y2 RZ] Y2 RZ] Y2
e Y2 s Y2 e Y2
Yo Y Yo Y 7a. Message transfer Yo
e Y2 e R e R L Y2
e Y2 s Y2 s Y2
RZ] Y2 RZ] Y2 RZ] Y2
Y Ya Yo Y% 8a. sendl nf oFor - % Ya
RZ] Y2 RZ] SRR R R >Ys RZ]
RZ] Y2 RZ] Y2 MO SMS 2) RZ] Y2
RZ] Y2 RZ] Y2 RZ] Y2
e Y2 e Y2 e Y2
Yo Yo 9. forwardShort Message Yo Y Yo
e L L LT T Y2 e e
e Y2 e Y2 e Y2
Y% 10a. Message Y Yo Y Yo Y
S R e Y2 e Y2 Y2
Yo transfer Ya Yo e 2 e
RZ] Y2 RZ] Y2 RZ] Y2
s Y2 s Y2 s Y2
Y 10b. Delivery Y Yo Y Yo Y
LR >l Y2 s Y2 s
Yo report Ya Yo Ya Yo e
RZ] Y2 RZ] Y2 RZ] Y2
Yo 2] 9b. Delivery report Yo 2] Yo
RZ] R R R R >Ys RZ] Y2
RZ] Y2 RZ] Y2 RZ] Y2
s 2] Yo 2] 7b. Delivery report Yo
s Y2 RZ] Yoo >Ys
s Y2 s Y2 s Y2
......... > : Operation invocation or message transfer
S > : Successful operation invocation or message transfer including report
NOTES

1):  Described in GSM-04-08 [12] and GSM-09:023G TS 29.002 [15].
2):  Thisoperation isnot used by the SGSN
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Figure 03-406/18a): Successful short message transfer attempt

SC SMS- | WWSC HLR MSC or SGSN VLR %]
Y e Y e Y e
Y Ye Y Ya Y Ye
s % Yo Ya Y% Access request Y2
Y Ye Y Ye YR mm e - >l
Yo Y Yo Y Y and possi bl e Yo
s Yo Y e Y aut hent i cation 1)
Y Ye Y Ye Y Ye
Y e Y e Y e
Yo Y Yo Y 7a. Message transfer Yo
¥ Y ¥ R TP Y
% Y % Y % Y
Y Y Y Y Y Y
Y2 Ya Y2 Ya 7c. Failure report Y2
Y% % Y% Yoo oo oo oo oo oo >l
Y e 2 e Y e

......... > : Operation invocation or message transfer

Comeee > : Successful operation invocation or message transfer including report

.- : Error report

NOTE

1): Describedin GSM 04.08 [12] and GSM-09.023G TS 29.002 [15]

Figure 03-406/18b): Short message transfer attempt failing due to error at the MSC or SGSN

SC SMS- | WWSC HLR MSC or SGSN VLR Ms
Y Ye Y Ya Y Ya
Y e Y e Y e
Y Ya Y Ya Y2 Access request Y2
Y e Y e YR e e >l
s Ya Yo 2] Y and possible Ya
Y Ye Y Ye Y aut henti cation
Y e Y e Y e
Y Ye Y Ye Y Ye
Yo 2] Yo 2] 7a. Message transfer Yo
% Y % L Y
Y Y Y Y Y Y
Y e 2 e Y e
Y Ye Y Y% 8. sendl nfoFor- % Ya
2 e 2 Y- - - - - - - - >l Y
Y Ye Y Ye MO- SMS 2) Y Ye
Y Ye Y Ye Y Ye
Y e 2 e Y e
Yo Y Yo Y 7c. Failure report Yo
Y e Y R T T >l
Y Ye Y Ye Y Ya

......... > : Operation invocation or message transfer

o > : Successful operation invocation or message transfer including report

---> : Error report

<----> : Unsuccessful operation invocation or message transfer incl. error report (or with

missing confirmation)

1):  Describedin GSM 04.08 [12] and GSM-09:023G TS 29.002 [15]
2):  Thisoperation isnot used by the SGSN

Figure 63-406/18c): Short message transfer attempt failing due to negative outcome of
VLR information retrieval
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SC SMS- | WWSC HLR MSC or SGSN VLR Ms
EZ3 Ya EZ3 Ya EZ3 Ya
Yo Yo Yo Yo Y Access request Y
EZ3 Ya EZ3 Ya L >l
s Ya Yo Ya Y2 and possible Ya
Yo Ya Yo Ya Y authenti cation )
EZ3 Ya EZ3 Ya EZ3 Ya
Y2 Ya Y2 Ya Y2 Ya
Yo Ya Yo Ya 7a. Message transfer Yo
Y2 Ya Y2 R L EE L LR LR Ya
Y2 Ya Y2 Ya Y2 Ya
EZ3 Ya EZ3 Ya EZ3 Ya
Y2 Y2 Y2 % 8a. sendl nf oFor-% Y2
73 Ya EZ3 L S T >l EZ3
EZ3 Y2 Y2 Ya MO-SMB 2) Y% Ya
Y2 Ya Y2 Ya Y2 Ya
EZ3 Ya EZ3 Ya EZ3 Ya
Yo Y 9. forwardShort Message Yo Y Yo
EZ3 S e T Ya EZ3 Ya
EZ3 Ya EZ3 Ya EZ3 Ya
Y2 Ya Y2 Ya Y2 Ya
EZ3 Ya EZ3 Ya EZ3 Ya
Yo Y 9c. Failure report Yo Y Yo
EZ3 T >l Ya EZ3
EZ3 Ya Y2 Ya Y2 Ya
s 7] Yo 7] 7c. Failure report Yo
EZ3 Ya Y2 T >l
EZ3 Ya EZ3 Ya EZ3 Ya

......... > : Operation invocation or message transfer

D . > : Successful operation invocation or message transfer including report

---> : Error report

NOTES

1):  Describedin GSM 04.08 [12] and GSM-09:023G TS 29.002 [15]
2):  Thisoperation isnot used by the SGSN

Figure 63-406/18d): Short message transfer attempt failing due to error at the SMS-IWMSC
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SC SMS- | WWVSC HLR MSC or SGSN VLR Ms
e Y2 e Y2 e Y2
Yo Y Yo Y Y Access request Y
s Y2 e Y2 S >l
s Ya Yo Ya Y and possible Ya
Y Ya Y Ya Y aut henti cation
s Y2 s Y2 s Y2
RZ] Y2 2] Y2 RZ] Y2
Yo 2] Yo 2] 7a. Message transfer Yo
RZ] Y2 RZ] S R R TR Y2
2] Y2 RZ] Y2 2] Y2
s Y2 e Y2 s Y2
Y Ye Y Y% 8a. sendl nf oFor-%: Ye
e Y2 s S LR >l e
e Y2 s Y2 MO- SMS 2) e Y2
RZ] Y2 RZ] Y2 RZ] Y2
e Y2 e Y2 s Y2
Yo Y 9. forwardShort Message Yo Yo Yo
e L L LT Y2 e Y2
e Y2 e Y2 e Y2
Y% 10a. Message Y Yo Y Yo Y
S R e Y2 e Y2 e
Yo transfer Ya Yo e 2 e
RZ] Y2 RZ] Y2 RZ] Y2
s Y2 s Y2 s Y2
% 10c. Failure Ye Y Ye Y Yo
Yoo = - - - - - >l s Y2 s Y2
Yo report Y Yo Y Yo Y
e Y2 e Y2 e Y2
Yo Y 9c. Failure report Yo Y Yo
e Yo- = = - - - e e e e e e >l Y2 e
RZ] Y2 e Y2 e Y2
s Ye Yo Ye 7c. Failure report Yo
RZ] Y2 RZ] I T >
e Y2 e Y2 e Y2

......... > : Operation invocation or message transfer

Cocmeeo > : Successful operation invocation or message transfer including report

.- : Error report

NOTES:

1):  Described in GSM-04:08GSM 04.08 [12] and GSM-09:023G TS 29.002 [15].
2):  Thisoperation is not used by the SGSN

Figure 03:40/18e): Short message transfer attempt failing due to error at the SC

Operation 7: Message transfer MS -> MSC or MS -> SGSN
The operation is used to transfer a short message from the M S to the MSC or to the SGSN.
Operation 8: sendinfoForMO-SM S

The operation provides a means for the MSC to verify from the VLR that the mobile originated short message transfer
does not violate supplementary services invoked or restrictions imposed using the network feature Operator Determined
Barring.

A successful VLR response carries the M Slsdn of the originating M S being transferred to the SC at SM-RL.
NOTE: Thisoperation isnot used by SGSN.

Operation 9: forwardShortM essage

The operation provides ameans for the MSC or for the SGSN to transfer a short message to the SMS-IWM SC.

The procedureis required if the serving MSC or SGSN cannot access the SC directly, e.g. because it has no connection
to SC (seeclause 5).

The procedure works in tandem with the forwarding of the short message from the SMS-IWMSC to the SC. Thus, the
outcome of the operation comprises either success, i.e. that the message has been delivered to the SC; or afailure that
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may be caused by severa reasons, e.g. failure in the transfer MSC --> SMS-IWMSC or SGSN --> SMSIWMSC, SC
does not comply.

Operation 10: Message transfer SMS-IWMSC -> SC

The operation is used to transfer a short message from an SMS-IWMSC to an SC, and consists of:

- thetransfer of amessage containing the TPDU from the SMS-IWM SC to the SC (see "10a. Message transfer” in
figure 03:40/18); and

- thereturn of either a"Failure report” (see 10c. in figure 83:-46/18) or a"Delivery report” (see 10b. in
figure ©3:46/18).

"Failure report" isreturned to the MS when the SMS-IWM SC has received indication from the network or the SC that
the procedure was unsuccessful.

10.3  Alert transfer

The entities involved in this procedure are depicted in figure 63:46/19.

SMS-IWMSC

SC ||

MS

1
=

|
\
HLR | VLR

Figure 83-46/19: Interfaces involved in the Alert procedure. X is the interface between an SC and
an MSC as defined in clause 5

This procedure consists of the operations shown in figure 83:46/20.

Three cases are distinguished:
- the M S becomes reachable when the MNRF, MNRG or both are set but the MCEF is not set (figure 83-46/20a);
- the MS becomes reachable when the MNRF, MNRG or both, and the MCEF are set (figure 63:46/20b);

- the MSnatifies the network that it has memory available to receive one or more short messages when the MCEF
is set (figure ©3-46/20c).

The operations between MSC and VLR, between HLR and VLR or SGSN and between HLR and SMS-IWMSC are
specified in GSM-09.023G TS 29.002 [15]. The operation between MS and MSC or SGSN is specified in
GSM-04-113G TS 24.011 [13]. References to specifications of other operations are given in clause 4.
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sC SMVB- | WWBC HLR MSC VLR or SGSN M
Y Y Y Y Y Y
Y Y Y Y Y Y
% % % 11. ReadyFor SM % %
Y Y e et ii i Y% %
Y Y Y Y% (M5 reachabl e) 1) Y
Y Y Y Y Y Y
% 42. alertService- % % % %
Y Yoo nnaaaaeas % % % %
Yo Yo Centre Yo Yo Yo Yo
Y Y Y Y Y Y
Y Y Y Y Y Y
43. Service- % % % % %
Y e Y5 Y Yo Yo Ve
Y2 CentreAlert % Y2 Y2 Y2 Y2
Y Y Y Y Y Y
--------- > Operation invocation or nmessage transfer
NOTE:1): In case ReadyForSM is sent by the SGSN, the reason may be M S reachable viathe SGSN, or MS
reachable viathe SGSN and the M SC (see- GSM-03:603G TS 23.060 [27] ).
Figure 63:46/20a: The alert procedure when the MS becomes reachable,
MNRF, MNRG or both are set and MCEF is not set
sc SMVS- | WWBC HLR MSC VLR or SGSN M
Y Y Y Y Y Y
Y Y Y Y Y Y
Y Y Y 11. ReadyFor SM Y
Y Y S LT e Y Y

Ya Ya

Qperation invocation or

94

% (MS reachabl e)

nmessage transfer

1)

3G TS 23.040 V3.23.0 (1999-1012)

Yo

NOTE:1): In case ReadyForSM is sent by the SGSN, the reason may be M S reachable via the SGSN, or MS
reachable viathe SGSN and the MSC (see GSM-03:603G TS 23.060 [27] ).

Figure 03-406/20b: The alert procedure when the MS becomes reachable,
MNRF, MNRG or both are set and MCEF is set

SC SMVB- | WWSC HLR MSC or SGSN VLR

Yo Yo Yo Yo Yo

% % % % ReadyFor SM %

Y Y Y 14. (smMenoryCapaci t yAvai | abl e) 1)

Yo Yo B S e e e T
Yo Yo Yo Yo Yo

Yo Yo Yo Yo Yo

Ya ¥12. alertService- % Ya Ya

Yo R SR Y Y Y

Ya Ya Centre Ya Ya Ya

Yo Yo Yo Yo Yo

¥413. Service- Y Y Y Y

R S Yo Yo Yo Yo

Ya Centrealert % Ya Ya Y

Yo Yo Yo Yo Yo

Yo Yo Yo Yo Yo

--------- > Operation invocation or nmessage transfer

R > Successful operation invocation or nmessage transfer including report

NOTE:1): Described in GSM-04:-313G TS 24.011 [13] and GSM-09-023G TS 29.002 [15].

Figure 83-40/20c; The alert procedure when the MS notifies the network that it has
memory available to receive one or more short messages and MCEF is set
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Operation 11: ReadyForSM (M S reachabl €)
The operation provides a means to transfer alert information from VLR or SGSN to HLR.

The procedure is activated when the VLR or the SGSN detects that the MS is active, i.e. when the M S responds to a
paging request.

Operation 12: alertServiceCentre

The operation provides a means to transfer alert information from HLR to MSC.

Operation 13: ServiceCentrea ert

The operation provides a means to transfer alert information from an SMS-IWMSC to an SC.

The operation consists of transfer of a message ("RP-ALERT-SC") from the SMS-IWMSC to the SC.
Operation 14: ReadyForSM (smMemoryCapacityAvailable)

The operation provides a means for the MS to notify the network that it has memory available to receive one or more
short messages.

The following appliesif the memory capacity available notification flag is implemented in the SH(U)SIM.

The operation consists of transfer of a message ("RP-SM-MEMORY -AVAILABLE") from the MSto the HLR, and the
return of an acknowledgement to the MS. When the M S rejects a short message due to lack of available memory
capacity the need to transfer notification shall be stored in the SIM(U)SIM. After a attempt to transfer the
RP-SM-Memory-Available message the following applies:

If the M S receives a positive acknowledgement it witishall unset the memory capacity exceeded notification flag in the
SHM(U)SIM and exit this procedure.

If the M S receives a negative acknowledgement indicating a permanent failure condition (as specified in GSM-084-113G
TS24.011 [13]) it wittshall unset the memory capacity exceeded natification flag in the SHM(U)SIM and exit the
procedure.

If the M S receives a negative acknowledgement indicating a temporary failure condition (as specified in GSM-04-113G
TS 24.011 [13]) or receives no acknowledgement or an indication of failure by lower layers, it willshall repeat the
attempt to transfer the message in accordance with procedures defined in GSM-04-113G TS 24.011 [13]. If these repeat
procedures fail, the mobile wiltshall unset the memory capacity exceeded notification flag in the SH(U)SIM and exit

this procedure.

If memory capacity has become available because memory is cleared, the value of the memory capacity exceeded
notification flag is read. If the flag is set, the M S notifies the network that memory capacity is now available as
described above.

When the mobile is powered up or the SIM_/ UICC is inserted, the mobile shall check the memory capacity exceeded
notification flag in the SHM(U)SIM; if the flag is set and the SH(U)SIM has memory available to receive a short
message the mobile shall attempt to notify the network that it has memory available, as described above.

11 Mapping of error causes between RP layers

This clause describes the interworking between the relay layers on the radio interface (i.e. between the servicing
MSC/SGSN and the mobile station), and within the network (i.e. between servicing MSC/SGSN, VLR, HLR, or
GMSC).

11.1  Mobile Terminated short message transfer

If errors are indicated by the VLR after invocation of the "sendinfoFor-MT-SMS" operation, the appropriate error
information is returned to the SMS-GM SC in afailure report as specified in GSM-09.023G TS 29.002 [15] (negative
outcome of "forwardShortMessage” see clause 10),
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If errors are detected by the MSC or by the SGSN during the transfer on the radio interface, the error cause returned in
the return error of the MAP procedure ForwardShortM essage shall be set as follows:

Failure at the MSC or SGSN Return error to beincluded in the MAP-proc
RP-ERROR message with error cause:
22 Memory capacity exceeded SM_DéliveryFailure with

cause "MemoryCapacityExceeded" 1)
Other error causes SM_DéliveryFailure with

cause "equipmentProtocol Error"” 1)
CP or lower layer error SM_DéliveryFailure with
(e0. RR, layer 2 failure)z) cause "equipmentProtocol Error'D)
Mobile hasno SM capability SM_DéliveryFailure with

cause "equipmentNotSM-Equiped" 1)0
TRIN timeout ) SM_DeliveryFailure with
MNSM S-error-ind (No SAPI 3) cause "equipmentProtocol Error'1)

1) For definition of MAP error SM_DeliveryFailure and its parameter "cause" see GSM-09.023G TS 29.002 [15].

2) The error causes of the RP-ERROR message, the CP layer and timer TR1N are defined in
GSM-04-113G TS 24.011 [13].

11.2  Memory available notification
If errors are indicated by the HLR (viathe VLR or the SGSN) after invocation of the "ReadyForSM" operation, the

MSC or the SGSN shall return the appropriate error information to the MSin afailure report (i.e. a RP-ERROR
message) containing the following error cause:

Return error from ReadyForSM Cause value in the RP-ERROR message
(Alert Reason is "memory available™)

DataMissing 38 Network out of order

UnexpectedDataValue 38 Network out of order

UnknownSubscriber 30 Unknown Subscriber

FacilityNotSupported 69 Requested facility not implemented

System Failure 38 Network out of order

Local or lower layer failure 38 Network out of order

(e.g. reject condition, timer expired or transaction abort)

NOTE: The coding and the use of the RP-ERROR message is specified in GSM-04-213G TS 24.011 [13].

11.3  Mobile Originated short message transfer

If errors are indicated by the VLR after invocation of the "sendinfoForMO-SMS" operation.(see clause 10), the MSC
shall return the appropriate error information to the MS in afailure report (i.e. a RP-ERROR message) containing the
following error cause:

Return error from SendlnfoForMO-SM S Cause value in the RP-ERROR message
DataMissing 38 Network out of order
UnexpectedDataValue 38 Network out of order
TeleserviceNotProvisioned 50 Requested facility not subscribed
CallBarred

- barringServiceActive 10 Call barred

- operatorBarring 8 Operator determined barring

NOTE: The coding and the use of the RP-ERROR message is specified in GSM-04-213G TS 24.011 [13].The
operation SendinfoForMO-SM S is not used by the SGSN.

3GPP



3G TS 23.040 version 3.23.0 97 3G TS 23.040 V3.23.0 (1999-1012)

If errors are indicated by the SMS-IWM SC (negative outcome of the "forwardShortMessage),) the MSC or the SGSN
shall send afailure report (i.e. a RP-ERROR message) to the MS, with the error cause coded as follows:

Return error from ForwardShortM essage

Cause value in the RP-ERROR message

DataMissing
FacilityNotSupported

UnexpectedDataValue

SM-DeliveryFailure
cause: unknownSC

SM-DéliveryFailure
cause: SC-Congestion

SM-DeliveryFailure
cause: invalidSME-Addr

SM-DeliveryFailure
cause: subscriberNotSC-Subscriber

38 Network out of order
69 Requested facility not implemented

38 Network out of order

1 Unassigned number

42 Congestion

21 Short message transfer rejected

28 Unidentified subscriber

Local or lower layer failure
(e.g. reject condition,
timer expired or transaction abort)

38 Network out of order

NOTE: The coding and the use of the RP-ERROR message is specified in GSM-04-213G TS 24.011 [13].
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Annex A (informative):
Protocol stacks for interconnecting SCs and MSCs

No mandatory protocol between the Service Centre (SC) and the Mobile Switching Centre (MSC) below the transfer
layer is specified by GSMGSM/UMTS specifications; thisis a matter of agreement between SC and PLMN operators.

Some example protocols are provided in GSM TS 03.47 [11] to assist SC and PLMN operators. These are based on the
following principles, which SC and PLMN operators are recommended to follow even if they choose not to use one of
the examples given in GSM TS 03.47 [11]:

The protocol(s) between SC and MSC below transfer layer should:
a) provide the service defined for SM-RL (see Section 9.3);
b) be based on widely accepted telecommunications protocols in the public domain;

C) permit open interconnection.
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Annex B (informative):
Information now contained in GSM-03-383G TS 23.038 [9]

Annex B held information that is now contained in GSM-03:-383G TS 23.038 [9].
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Annex C (informative):
Short message information flow

The diagrams in this annex describe the flow of primitives and parameters during the short message transfer. These
diagrams refer to specifications GSM-03:403G TS 23.040, 3G TS 04:1124.011[13] and 3G TS 09:0229.002 [15]. The
parameters in dotted lines are optional. The abbreviations used in diagrams are listed below. The relevant specifications
are given in parentheses. (*) stands for acommon GSMGSM/UMTS abbreviations and (-) for a general abbreviation.

CM Call Management (*)

Cs CauSe(-)

DA Destination Address (-)

DCS Data Coding Scheme (3G TS 23.04003:40)

DI Dialogue Identifier TCAP

GMSCA Gateway MSC Address

GPRS General Packet Radio Services 3G TS 23.060(03:60[27])
HLR Home L ocation Register (*)

IMS| International Mobile Subscriber Identity (*)

MAL MSlsdn-Alert (03:403G TS 23.040)

MMS More Messages to Send (03:493G TS 23.040)

MR Message Reference (03:403G TS 23.040)

MS Mobile Station (*)

MSC Mobile services Switching Centre (*)

MSCA MSC Address

MSI Mobile waiting Set Indication (63:403G TS 23.040)
MSlsdn Mobile Station ISDN number (*)

MSM More Short Messages (09:023G TS 29.002 [15])
MSRN Mobile Station Roaming Number (*)

MT Message Type (04-143G TS 24.011[13])

MTI Message Type Indicator (04-213G TS 24.011[13])
MWS Message Waiting Set (83-403G TS 23.040)

OA Originating Address (-)

oC Operation Code (09-623G TS 29.002 [15])

PCI Protocol Control Information (-)

PDI Protocol Dlscriminator (*)

PRI PRI ority (83:403G TS 23.040)

RCT ReCeption Time (63:403G TS 23.040)

REA REcipient Address (83:403G TS 23.040)

RL ReL ay function (04-213G TS 24.011[13])

RP Reply Path (83:403G TS 23.040)

SC Service Centre (83:403G TS 23.040)

SCA Service Centre Address (03-403G TS 23.040)

SCTS Service Centre Time Stamp (83-403G TS 23.040)
SGSN Serving GPRS Support Node (3G TS 23.06003-0) [27]
SM Short Message (83:403G TS 23.040)

SM-AL Short Message Application Layer (83-403G TS 23.040)
SME Short Message Entity (03:493G TS 23.040)

SMI Short Message | dentifier (03-403G TS 23.040)

SM-RL Short Message Relay Layer (63:403G TS 23.040, 64-1124.011[13])
SMS-GMSC Short Message Service Gateway MSC (03:403G TS 23.040)
SMS-IWMSC Short Message Service Interworking MSC (83:403G TS 23.040)
SoR Status of Report (03:403G TS 23.040)

SM-TL Short Message Transfer Layer (83:403G TS 23.040)
SRI Status Report Indication (63:403G TS 23.040)

SRR Status Report Request (83:403G TS 23.040)
S STaius{03.40)

TCAP Transaction Capabilities Application Part (-)

TID Transaction Identifier (*)

ubD User Data (-)

uDL User Data Length (03-403G TS 23.040)

VLR Visitor Location Register (*)

VP Validity Period (63:403G TS 23.040)

VPF Validity Period Format (63-493G TS 23.040)
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SERVICE CENTRE

MSISDNSME SC

SMAL |SMI | SRl |[DA | OA |SCA | RP | PID [DCS PRI | SM | TS-DELIVER.REQ

MTI |MMS | RP | SRI OA | PID |DCS |SCTS|UDL | UD SMS-DELIVER

SMI | DA | OA | MMS: PRI | UD RS-MT-DATA.REQ
SMTL
SMI | PRI DA | OA {MMS | UD RP-MT-DATA
SM RL |

Y

TO THE SMS-GMSC

NOTE: SMlis not carried via SM-RL of subclause 9.3.5 but is carried via the relay service between the SC and GMSC (see subclause 9.3.4.1).
Figure 1.1: Mobile terminated short message
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HLR

oc PRI |MSISDN| sca SHORT MESSAGE ROUTING
INFORMATION MESSAGE (09.02)

SMS-GMSC

SCA | DA | swmiI DI

SEND ROUTING INFO FOR SHORT
MESSAGE (09.02)

FORWARD SHORT

MESSAGE (09.02)
- \V/ |
RP-MT-DATA SMI'| PRI | DA [ OA [MMS | UD OC | DA | OA | UD [MSM |
MSISDN SCA SCA
GMSCA | DA DI ubD TCAP
SM RL MSCA
EROM SC TO THE MSC

>

NOTE: A sequence of short messages wilishall have MMS set to 1 in each RP-MT-DATA except the last (last willshall have MMS set to 0). Each RP-MT-DATA wilishall be
carried via FORWARD SHORT MESSAGE via TCAP and willshall be assigned the same Dialogue Identifier as previous RP-MT-DATAS in the sequence.
Figure 1.2: Mobile terminated short message
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MSC
SEND INFO FOR I/C
CALL SET UP (09.02) SME
? MTI|IMMS | RP | SRI | OA | PID | DCS [SCTS| UDL| uD SM-RL-DATAREQUEST
,,,,,,,,,,,,,,,,,,,,, i (04.11)
.............................. SMS_DEL'VER
N N
DI MR - N e e
FORWARD SHORT
OC | DA [ oa | UD [MSM | \ESSAGE (09.02) v MRjoa | PR PP “oa1s)
....... (04l11)
,,,,,,,,,,,,,,,,,,,,,,,, SCA
MNSMS-EST-REQ (04.11)
FROM GMSC

NOTE: MR is of local significance to the MSC/MS interface and is not the value supplied to the MSC
Figure 1.3: Mobile terminated short message
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MOBILE STATION

SM-AL
SME SC |
SMI | SRI | oA |scA | RP | PID [DCs | MMS [SCTS| SM S DELIVER NG
MTI|MMS [ RP [ SRl | OA | PID | DCS | SCTS| UDL| UD | SMS-DELIVER
e
SMI | OA | UD SM-RL-DATA-IND (RS-MT-DATA.IND)
(04.11)
‘ RP-DATA
M UDL + UD R
” L (04.11)
SMRL. T
MNSMS-EST-IND (04.11)
CM

FROM THE MSC

Figure 1.4: Mobile terminated short message
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SM-AL
MTI|FCS SMS-DELIVER-REPORT
SM-TL
RP-DATA (04.11)

RP-ACK

(04.11) MTI| MR MTI[ MR | CS |UD RP-ERROR (04.11)
SM-RL RP-ACK OR RP-ERROR MNSMS-DATA-REQ (04.11)

TO THE MSC
PDI[TID | MT [ UD CP-DATA

CM > (04.11)

Figure 2.1: Acknowledgement in the MT case
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MSC
) TO THE SMS-GMSC
DI I\/lR
: TCAP DI |up o [ub
‘ | | | SMRL-REPORT-IND
MTI| MR MTI| MR|CS |UD (04.11)
RL
RP-ACK
(04.11) MTI | MR MTI| MR |CS [ uD RP-ERROR (04.11)
RP-ACK OR RP-ERROR MNSMS-DATA-IND (04.11)
SM-RL
: CP-DATA
M PDI| TID | MT |UD (04.11)
FROM THE MS

NOTE: The cause carried via UD of TCAP is not the cause supplied via RP-ERROR but is the cause resulting from application of the mapping specified by table 8.5 of

04-1124.011[13].

3GPP
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SMS-GMSC
) TO THE SC
RP-ACK SMI sMmi | cs Mws |maL|ub RP-ERROR
SM-RL
SCA DA SMI DI 1 RESULT
% SET MESSAGE WAITING
DATA (09.02)
TCAP DI | uD

FROM MSC I

NOTE 1: The MAP operation "SetMessageWaitingData" is invoked only if a cause "Absent Subscriber" is carried in TCAP UD.
NOTE 2: The cause delivered to the SC is not necessarily the cause carried via TCAP but is one of the set specified by table 03.40/1.

Figure 2.3a: Acknowledgement in the MT case
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SERVICE CENTRE

TS-REPORT SMI [SoR SMI |SoR |MWS TS-REPORT

MTI |FCS SMS-DELIVER-REPORT

RS-REPORT SMi SMI [MWS | CS |MAL| uD RS-ERROR

SM-TL

RP-ACK SMI SMI ||v|ws cs |maL| ub RP-ERROR

A A

FROM SMS-GMSC

Figure 2.3b: Acknowledgement in the MT case
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MOBILE STATION

SME SC
SMI | SRI | DA | scA RP | PID|DCS vP | SM TS-SUBMIT.REQ
SM-AL
SMS-SUBMIT
smi| DA | p RS-MO-DATA.REQ (SM-RL-DATA-REQ)
SM-TL (04.11)
[ RP-DATA
UDL + UD (04.11)
RP-DATA MNSMS-EST-REQ (04.11)
SM-RL
) TO THE MSC
CM

NOTE:  The mapping of SMI to MR by the MS is a local matter.
Figure 3.1: Mobile originated short message
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VLR
COMPLETE CALL (09.02)
SEND INFO FOR O/G CALL SET UP MSC
(09.02)
MSISDN
 OA MR . DI FORWARD
: oc | pa | oa UD SHORT MES-
MSISDN SAGE (09.02)
MNSMS-EST-IND
MTI MR | DA |UDL+ uD
(RP-DATA) (04.11)
SCA
A OA |GMscA | DI uD TCAP
SM-RL MSCA
FROM THE MS TO THE SMS-IWMSC
CM

Figure 3.2: Mobile originated short message
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SMS-IWMSC
MR @ DI
FORWARD
oC
DA | OA | UD SHORT MESSAGE
SCA MSISDN (09.02)
MR | oa | up RP-DATA-MO
TC-BEGIN oa |wwmscal o | up
TCAP A SM-RL
TO THE SC

FROM THE MSC

NOTE: MR is of local significance to the IWMSC/SC interface and is not the value supplied by the MS via the MS/MSC interface

Figure 3.3: Mobile originated short message
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Figure 3.4: Mobile originated short message
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Figure 4.1b: Acknowledgement in the MO case
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Figure 4.2: Acknowledgement in the MO case
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Annex D (informative):
Mobile Station reply procedures

D.1 Introduction

The reply procedures specified in this annex should be followed by a mobile station when replying to a short message,
i.e. when generating aMO SM in responseto areceived MT SM, addressed to the originator of that MT SM. The main
purpose of this annex is to specify how the M S selects the service centre for delivering that MO SM: an arbitrary SME
may only be reached by submitting the reply SM to a specific SC, known to be able of delivering to that SME.

D.2  The scope of applicability

Thereply proceduresin clauses 5 and 6 of this annex should be followed by every MS which fulfils the following
criteria

1) The MSautomatically selects the value for the RP-Destination-Address parameter in RP-MO-DATA, or the MS
has the SC address within the SM-RL entity. (That is to say: the human user is not obliged to manually key in the
SC address for every MO short message).

2) The MS or an application within it supports some form of replyingtoaMT SM withaMO SM. (That isto say:
in the process of generating the reply MO SM, any reference whatsoever, implicit or explicit, is made to the
original MT SM.).

3) Thereplying support of (2) isto be equally available towards every SME.

When an SME submits an SM to an SC for delivery, it may request that the SC sets the TP-Reply-Path parameter in the
SM to be delivered. If the submitting SME isan MS, the reply path requesting procedure; in clause 4 of this annex may
be applied. However, an SC may support the reply procedures without supporting the reply path requesting procedure;
in that case, the SC sets the TP-Reply-Path parameter on another basis, which must be the case if the SM originates from
an SME whichisnot an MS.

D.3  Terminology

An originating SME submits an original SM to an original SC, which deliversthe original MT SM to areplying MS.
Thereplying M S sends back areply MO SM, aMO SM which is generated (automatically or by human operations) in
response to the original MT SM, and which is addressed to the originating SME.

If the originating SME isan MS, the origind MT SM is submitted within an SMS-SUBMIT PDU; we say that reply
path is requested if the TP-Reply-Path parameter is set in the SMS-SUBMIT PDU of the original MT SM.

We say that reply path exists if the TP-Reply-Path parameter was set in the SMS-DELIVER PDU of the original MT
SM; we say that reply path does not exist otherwise.

The replying MS may have a default SC which is normally used for delivering all the MO short messages originated
from the replying M S. Alternatively, a human user or automatic application may specify a selected SC for delivering a
particular SM (thus the term selected SC refers to an SC address selected for one short message only).

D.4  The reply path requesting procedure

The discussion in this clause applies to cases when the originating SME is a mobile station only. The reply procedures
discussed in the clauses to follow this one are independent of the type of the originating SME.
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Thereply path is requested by the originating SME (an MS) by setting the TP-Reply-Path parameter in the SMS

SUBMIT PDU of the original SM. If the original SC supports reply path requesting for the originating SME (an MS), it
willshall take notice of the TP-Reply-Path parameter in the SMS-SUBMIT PDU and set the TP-Reply-Path parameter in |
the SMS-DELIVER PDU of the original MT SM towards the replying MS. Hence, reply path exists for the replying MS
towards the originating SME (an MS).

D.5  The reception of an original MT SM
When areplying MSreceives an original MT SM, it then has

1) originating SME = TP-Originating-Addressin the SMS-DELIVER PDU,

2) original SC = RP-Originating-Addressin RPS-MT-DATA, and

3) reply path exists/ reply path does not exist = TP-Reply-Path in SMS-DELIVER PDU (set / not set).

D.6  The submission of the reply MO SM

According to clause 5, the replying MS knows if
a) reply path exists or
b) reply path does not exist.
We then specify that when submitting the reply MO SM, the replying MS should use parameters as follows:
1) TP-Destination-Addressin SMS-SUBMIT PDU = originating SME,
2a) If reply path exists:
RP-Destination-Address in RP-MO-DATA = origina SC,
2b)If reply path does not exist:
RP-Destination-Addressin RS-MO-DATA = selected SC or default SC or origina SC,
3a) If reply path exists:
after submitting one reply MO SM, the reply path does not exist any more.

In case (2b), it is allowed to use the original SC or the default SC, but then there is no guarantee that the original/default
SC willshall deliver the reply MO SM. (The original SC may refuse to deliver, if the replying MSis not its subscriber; |
the default SC may be unable to deliver, if it has no access path to the originating SME.)

Requirement (3a) states that the case (a), reply path exists, holds for one reply MO SM only (per original MT SM).

D.7 Usage of SCs for replying

The specification in this annex supports the following way of replying.

Theoriginal MT SM and the reply MO SM are delivered by the same SC, the original SC. This principle maximizes the
probability that the SC can e.g. route the reply MO SM to the proper data network for reaching the originating SME; this
principleisamust, if the originating SME is integrated within the original SC.

If the original SC by any means whatsoever knows that it is both willing and able to deliver one (potentia) reply MO
SM, it may indicate this fact by setting the TP-Reply-Path parameter in the original MT SM. The origina SC thus
commitsitself to delivering one reply MO SM; let us call this reply delivery commitment.
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One reason for the SC to make the reply delivery commitment may be the reply path requesting procedure specified in
clause 4 on this annex.

The reply path commitment is not valid forever, but the original SC pay have e.g. atime limit for maintaining this
commitment.

D.8 Replying possibilities for Phase 1 mobile stations

The Phase 2 mobile stations should support the procedures in this annex (if they fulfil the criteriain clause 2 of it). Yet,
Phase 1 mobile stations, too, may apply steps (1) and (2a) in clause 6 of this annex, i.e. reply viathe original SC,
automatically or manually (by choosing selected SC = original SC), despite the fact that the TP-Reply-Path parameter
willshall be ignored by them. The delivery of the reply MO SM cannot be guarantied in this case, yet the possibility of
delivery may be improved (especialy if the originating SME is hot an MS.)

D.9 The resulting service for originating SMEs

As the consequence of the replying procedures specified in this annex, all SMEs and applications within them may
assume that replying from all mobile stations is always possible, provided that the mobile stations do support the proper
replying mechanism itself (human response in context with the original MT SM, automatic replying by an application,
application level protocols, etc.).
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9.2.3.24.3 Application Port Addressing 8 bit address

This facility allows short messages to be routed to one of multiple applicationsin the TE (terminal equipment), using a
method similar to TCP/UDP portsin a TCP/IP network. An application entity is uniquely identified by the pair of TP-
DA/TP-OA and the port address. The port addressing is transparent to the transport, and also useful in Status Reports.

Thetotal length of the IE is 2 octets
octet 1 Destination port
This octet contains a number indicating the receiving port, i.e. application, in the receiving device.
octet 2 Originator port
This octet contains a number indicating the sending port, i.e. application, in the sending device.

The port rangeis up to 255 using 8 bit addressing space. The Integer value of the port number is presented asin GSM
03.40 subclause 9.1.2.1.

VALUE (port number) MEANING
0-239 Reserved
240 - 255 Available for alocation by applications

A receiving entity shall ignore (i.e. skip over and commence processing at the next information element) any
information element where the value of the Information-Element-Data is Reserved or not supported.

In the case where this |E} isto be used in a concatenated SM then the | El, its associated | El length and IEI data shall be
contained in the first segment of the concatenated SM. The IEl, its associ ated |El length and | El data sheutd shall also
be contained in every subsequent segment of the concatenated SM al%heugh%hksmet_mandatepy However-inthecase

9.2.3.24.4 Application Port Addressing 16 bit address

This facility allows short messages to be routed to one of multiple applicationsin the TE (terminal equipment), using a
method similar to TCP/UDP portsin a TCP/IP network. An application entity is uniquely identified by the pair of TP-
DA/TP-OA and the port address. The port addressing is transparent to the transport, and also useful in Status Reports.

Thetotal length of the IE is 4 octets
octet 1,2 Destination port
These octets contain a number indicating the receiving port, i.e. application, in the receiving device.
octet 3,4 Originator port
These octets contain a number indicating the sending port, i.e. application, in the sending device.

The port rangeis up to 65535 using 16 bit addressing space. The Integer value of the port number is presented asin
GSM 03.40 subclause 9.1.2.1.

VALUE (port number) MEANING

0- 15999 Asallocated by IANA (http://www.lANA.conV)
16000 - 16999 Available for alocation by applications

17000 - 65535 Reserved

A receiving entity shall ignore (i.e. skip over and commence processing at the next information element) any
information element where the value of the Information-Element-Data is Reserved or not supported.

In the case where this |E} isto be used in a concatenated SM then the | El, its associated |El length and IEI data shall be
contained in the first segment of the concatenated SM. The IEl, its associ ated |El length and | El data sheutd shall also
be contained in every subsequent segment of the concatenated SM although-thisisnot-mandatory. However-inthecase
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9.2.3.24.9 Wireless Control Message Protocol

The Wireless Control Message Protocol (WCMP) is part of the WAP suite of protocols; an open standard
specified by the WAP Forum Ltd.

The protocol specifies a set of messages that can be used by the receiver to notify the sender if an error
occurs. This can be due to routing problems, no application listening at the destination port number, or due to
insufficient buffer capacity. The error messages can be used by the sender to avoid retransmitting packets,
that can not be properly handled at the receiver. WCMP can also be used for diagnostics and informational
purposes. WCMP messages are usually generated by a datagram transport layer or a management entity.

The Information-Element-Data octet(s) shall be coded as follows.

Octet 1-n Protocol Data Unit of WCMP
This octet(s) shall contain a WCMP protocol data unit.

In the case where this |E} isto be used in a concatenated SM then the | El, its associated | El length and IEI data shall be
contained in the first segment of the concatenated SM. The IEl, its associ ated |El length and | El data sheutd shall also
be contained in every subsequent segment of the concatenated SM al%heugh%hlslsﬂqet_mandatew Hewever—m%heease
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The attached CR intends to enlarge the scope of the document 3G TS 23.041 from ‘GSM only’ to
‘GSM and UMTS'.

Some abbreviations and definitions were purely valid in the GSM domain and the corresponding
abbreviations in UMTS have been added to the text.

Parts in the existing document which were only applicable for GSM have been clearly identified.

Furthermore changes to the structure and content of the document to identify the new or changed
behaviour and requirements in UMTS have been incorporated in the Change Request.

Since the work done in TSG-T2 SWG3 for CBS is also influenced by outstanding work in other 3G
TSG’s some items in this CR are for further study. Nevertheless these items are important to
identify the difference in behaviour between GSM and UMTS and cannot be left out. It is expected
to solve the open issues until March 2000.

The following list reflects the open issues:

= In Chapter 2 General Description the meaning of ,Idle State’ in UMTS will be further
elaborated.

= In Chapter 6 BSC/RNC Functionality it is described how the BSC reacts on CBCH load
indication messages. The corresponding behaviour of the RNC has to be described.

= In Chapter 8 MS/UE Functionality it has to be clarified how to deal with remaining blocks
of a CBS message not containing cell broadcast information (see GSM 04.12).

= Chapter 9.1.2 UMTS Radio Access Network: A figure for the message flow will be
added.

= In Chapter 9.3 Parameters the parameters of the primitives are described. Wherever a
cell is addressed with LAC + Cl in GSM the corresponding mechanism in UMTS will be
added.

= In Chapter 9.4.2 UMTS the Message Format on the Radio Network — MS/UE Interface is
described. The information elements Serial Number, Message Identifier and Data Coding
Scheme are identical with those described for GSM in section 9.4.1 with respect to their
structure and possible values. Any other differences to GSM, e.g. concerning the storage
of the parameters on the USIM are for further study.
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1 Scope

This Technical Specification describes the Cell Broadcast short message service (CBS)_for GSM and UMTS.
For GSM lit defines the primitives over the Cell Broadcast Centre - Base Station System (CBC-BSS) interface
and the message formats over the Base Station System - Mobile Station (BSS-MS) interface for Teleservice 23
as specified in GSM3GPP 022.003 [2].

For UMTS it defines the interface requirements for the Cell Broadcast Center — UMTS Radio Network System

(RNS) interface and the radio interface requirements for UM TS Radio Acces Networks to support CBS as
ified in 3GPP 22. 2.

1.1 Normative references

The following documents contain provisions which, through reference in this text, constitute provisions of the
present document.
- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.
For a specific reference, subsequent revisions do not apply.
For a non-specific reference, the latest version applies.
A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with
the same number.
For this Release 1998 document, references to GSM documents are for Release 1998 versions (version
7.X.Y).
[1] GSM 01.04: "Digital cellular telecommunication system (Phase 2+); Abbreviations and
acronyms'.

[2] GSM3GPP 022.003: "Digital cellular telecommunication system (Phase 2+); Teleservices |
supported by a GSM Public Land Mobile Network (PLMN)".

[3] GSM3GPP 023.038: "Digital cellular telecommunication system (Phase 2+);" Alphabets |
and language-specific information".

[4] GSM3GPP-023.040: "Digital cellular telecommunication system (Phase 2+); Technical |
realization of the Short Message Service (SMS) Point to Point (PP)".

[5] GSM 03.47: "Digita cellular telecommunication system (Phase 2+); Example protocol
stacks for interconnecting Service Centre(s) (SC) and Mobile-services Switching Centre(s)
(MSC)".

[6] GSM 03.49: "Digital cellular telecommunication system (Phase 2+); Example protocol
stacks for interconnecting Cell Broadcast Centre (CBC) and Mobile-services Switching
Centre (MSC)".

[7] GSM 04.12: "Digital cellular telecommunication system (Phase 2+); Short Message Service
Cell Broadcast (SMSCB) support on the mobile radio interface”.

[8] GSM 05.02: "Digital cellular telecommunication system (Phase 2+); Multiplexing and
multiple access on the radio path”.

[9] GSM3GPP 027.005: "Digital cellular telecommunication system (Phase 2+); Useof Data |
Terminal Equipment - Data Circuit terminating Equipment (DTE - DCE) interface for Short
Message Service (SMS) and Cell Broadcast Service (CBS)".

[10] GSM 08.52; "Digital cellular telecommunication system (Phase 2+); Base Station
Controller - Base Transceiver Station (BSC - BTS) interface Interface principles’.

[171] GSM 08.58: "Digital cellular telecommunication system (Phase 2+); Base Station
Controller - Base Transceiver Station (BSC - BTS) interface Layer 3 specification”.

[12] CCITT Recommendation X.210: "Open systems interconnection layer service definition
conventions".



[13] GSM 08.08 MSC-BSS Interface Layer 3 specification

[14] GSM3GPP 023.042: “ Compression algorithm for text messaging services’.
[15] GSM 03.48: "Digital cellular telecommunications system (Phase 2+); Security Mechanisms

for the SIM application toolkit; Stage 2"

1.2 Abbreviations

Abbreviations used in this TS are listed in GSM 01.04 [1].

2 General description

The CBS service is analogous to the Teletex service offered on television, in that like Teletex, it permitsa
number of unacknowledged general messageCBS messages to be broadcast to all receivers within a particular |
region. CBS messages are broadcast to defined geographical areas known as cell broadcast areas. These areas

may comprise of one or more cells, or may comprise the entire PLMN. Individual CBS messages will be

assigned their own geographical coverage areas by mutual agreement between the information provider and the
PLMN operator. CBS messages may originate from a number of Cell Broadcast Entities (CBES), which are
connected to the Cell Broadcast Centre. CBS messages are then sent from the CBC to the BTSscells, in |
accordance with the CBS's coverage requirements.

TheA CBS messagepage comprises of 82 octets, which, using the default character set, equates to 93 characters.

Other Data Coding Schemes may also be used, as described in 3G TS 23.038 [3]. Up to 15 of these messages

{pages) may be concatenated to form a CBS messagemacromessage. Each page of such CBS
messagemacromessages Will have the same message identifier (indicating the source of the message), and the

same serial number. Using thisinformation, the MS/UE is able to identify and ignore

re-broadcasts of already received messages.

CBS messages are broadcast cyclically by the BTFScell at afrequency and for a duration agreed with the
information provider. The frequency at which CBS messages are repeatedly transmitted will be dependent on the
information that they contain; for example, it islikely that dynamic information such as road traffic information,
will require more frequent transmission than weather information. The repetition period will also be affected by
the desire for CBS messages to be received by high speed maobiles which rapidly traverse cells. All suitably
equipped maobiles within the catchment area of the transmitting BTScell will be able to receive the broadeastCBS
messages, provided that they are switched on and in theidle state.

GSM only [CBS messages may be broadcast on two different cell broadcast channels, which are characterized |
by different QoS. A MSis aways able to read the basic channel (see[8]). The reading of the extended channel

may collide with other tasks of the MS. Therefore the probability of receiving a CBS message on the extended
channel is smaller than on the basic channel. The reading of the extended channel for MSsis optional. The
scheduling on the channels will be done independently.]

To permit mobilesto selectively display only those CBS messages required by the MS/UE user, CBS messages

are assigned a message class which categorises the type of information that they contain and the language (Data
Caoding Scheme) in which the CBS message has been compiled. Through the use of appropriate MMI, the user is
then able to ignore message types that he does not wish to receive, e.g. advertising information or messagesin an
unfamiliar language.

3 Network Architecture

The ch network archi res differs for GSM MTS. In ch 1 th network archi rei
descripted, in chapter 3.2 the UMTS network architecture,

3.1 GSM Network Architecture

The basic network structure of CBS is depicted by figure 1.




outside scope of GSM Specs. inside scope of GSM Specs.
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Figure 1

- message transfer on link 1 is outside the scope of GSM Specifications;
- message transfer on link 2 is described in subclause 9.1;
- message transfer on link 3 is described in GSM 08.58;

- message transfer on link 4 is described in GSM 04.12 and the timing of messages transferred on link 4 is
described in GSM 05.02.

3.2 UMTS Network Architecture

The basic network structure of CBS is depicted by figure 2

UTRAN :

: | Routing Cell
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Th ic network str rerepl h BSS with the UTRAN containing the RN he N B.Th

nterfaceﬁ are d@crl bedin the accordmg UTRAN g eC|f|cat|ons ba%d on the RAN 2 TR 25.925. Based on th|
architecture and the current requirements for cell broadcast the core network elements like MSC, VLR, HL R etc
are not involved for the service delivery.




4 CBE Functionality

The functionality of the CBE is outside of the scope of GSM and UMTS Specifications; however it is assumed
that the CBE isresponsible for all aspects of formatting CBS, including the splitting of a CBS messageinto a
number of pages.

5 CBC Functionality

GSM only [Asin GSM the CBC (and any originating point for cell-broadcast short CBS messages) is regarded
as anode outside the PLMN, only the requirements placed upon the CBC by CBS functionality are specified by
this specification.]
In UMTSthe CBCisr integr node into the core network.
The CBC may be connected to severa BSCS/RNCs. The CBC may be connected to several CBEs. The CBC
shall be responsible for the management of cell broadeast-shertCBS messages including:

- dlocation of serial numbers;

- modifying or deleting CBS messages held by the BSC/RNC;

- initiating broadcast by sending fixed length eel-broadeast-short CBS messages to a BSC/RNC for each
language provided by the cell, and where necessary padding the message pages to a length of 82 octets
[see GSM 03.38];

- determining the set of cells/BFSs to which a CBS message should be broadcast, and indicating within the
Serial Number the geographical scope of each CBS message;

- determining the time at which a messageCBS message should commence being broadcast;

- determining the time at which amessageCBS message should cease being broadcast and subsequently
instructing each BSC/RNC to cease broadcast of the messageCBS message;

- determining the period at which broadcast of the messageCBS message should be repeated;
- determining the cell broadcast channel, on which the messageCBS message should be broadcast.

To work efficiently on the interfaces, the BSC/RNC - which is normally controlling more than one cell of a
broadcast area - should be used as a concentrator as far as CBS message handling is concerned. Hence, the CBC
should work on lists of cells when issuing CB related requests towards the BSC/RNC.

6 BSC/RNC Functionality

The BSC/RNC shall interface to only one CBC. A BSC may interface to several BT Ss as indicated by
GSM 08.52._ A RNC may interface to several Node Bs.
The BSC/RNC shall be responsible for:

BSC N

@

interpretation of commands from the CBC;

storage of eel-broadeast CBS messages,

scheduling of eel-broadeast CBS Scheduling of CBS messages on the CBS
messages on the CBCH; related radio resources

providing an indication to the CBC when the desired repetition period cannot be achieved;

Providing to the CBC acknowledgement of successful execution of commands received from the
CBC;

reporting to the CBC failure when a command received from the CBC is not understood or cannot
be executed;




routing eeH-breadeast CBS messages to
the appropriate BTSs;

Routing CBS messages

transferring CBS information to each
appropriate BTS via a sequence of 4 SMS
BROADCAST REQUEST messagesor 1 SMS
BROADCAST COMMAND message (see
GSM 08.58), indicating the channel which shall
be used.

The Node B has no functionality regarding
CBS. Thisimplies that CBS messages do not
have to be transmitted explicitely to the Node
Bsfor further processing.

optionally generating Schedule
M essages, indicating the intended schedul e of
transmissions (see GSM 04.12);

Generating Schedule Messages, indicating the
intended schedule of transmissions (see 3GPP
TS 25.324)

optionally receiving CBCH L oad
Indication messages and reacting by
broadcasting a burst of scheduled CBS
messages or by suspending the broadcast for a
period indicated by BTS (see GSM 08.58);

7

To work efficiently on the interfaces, the BSC/RNC should forward CB related messages to the CBC using cell

lists asfar as applicable.

7 BTS Functionality

Only GSM [The BTS isresponsible for conveying CBS information received via SMS BROADCAST

REQUEST or SMS BROADCAST COMMAND

the CBCH (see GSM 08.58).]

messages over the radio path to the MS.

optionally generating CBCH L oad I ndication messages, indicating an underflow or overflow situation on

8

cell-broadcast-shortCBS message.]

The precise method of display of eell-broadeast-shortCBS messages is outside the scope of GSM Specifications,

however it is assumed that an MS/UE will:

MS/UE Functionality

Only GSM [The MSisresponsible for recombination of the blocks received viathe radio path to reconstitute the

MS

UE

discard sequences transferred via the
radio path (see GSM 04.12) which do not
consist of consecutive blocks;

Discard corrupt CBS messages received on the
radio interface

have the ability to discard CBS information which is not in a suitable data coding scheme;

have the ability to discard a CBS message which has a message identifier indicating that it is of
subject matter which is not of interest to the MS;

have the ability to ignore repeat broadcasts of CBS messages already received (message has not
changed since it was last broadcast i.e. sequence number has not changed within the message's
indicated geographical area);

have the ahility to transfer a CBS message to an external device, when supported ;

optionally enter CBS DRX mode
based upon received Schedule M essages (see
GSM 04.12);

Enter CBS DRX mode based upon received
Schedule Messages (see 3GPP TS 25.324)




"
n

optionally skip reception of the
remaining block(s) of a eel-broadeastCBS
message which do(es) not contain cell
broadcast information (see GSM 04.12);

optionally read the extended channel Not applicable for UMTS.

enable the user to activate/deactivate CBS through MM

enable the user to maintain a“ search list” and receive CBS messages with a Message Identifier in
the list while discarding CBS messages with a Message |dentifier not in the list

alow the user to enter the Message Identifier via MMI only for the 1000 lowest codes

be capable of receiving CBS messages consisting of up to 15 pages

9 Protocols and Protocol Architecture

9.1 Reguirements on the Radio Access Network

9.1.1 GSM Radio Access Network

Commands interpreted by the BSC will result in a sequence of 4 SMS BROADCAST REQUEST messages or 1
SMS BROADCAST COMMAND message being sent to aBTS, which in turn result in a sequence of 4

[ock h 22 long being transferred viathe BTS-M S interface (see GSM 04.12).
With the SMS BROADCAST REQUEST mode of operation, the 88 octet fixed length CBS page which is

specified in Section 9.3 is split into four 22 octet blocks which are carried in SMS BROADCAST REQUEST
messages as follows:
octets 1-22 are transferred in the 1¥ SMS BROADCAST REQUEST
with a sequence number (see GSM 04.12) indicating first block

octets 23-44 are transferred in the 2™ SMS BROADCAST REQUEST
with a sequence number (see GSM 04.12) indicating second block

octets 45-66 are transferred in the 3" SMS BROADCAST REQUEST
with a sequence number (see GSM 04.12) indicating third block

octets 67-88 are transferred in the 4" SMS BROADCAST REQUEST
with a sequence number (see GSM 04.12) indicating fourth block.

Figure 23 illustrates the protocol architecture and the scope of the various GSM Specifications for the SMS
BROADCAST REQUEST mode of operation.
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With the SMS BROADCAST COMMAND mode of operation, the BSC sends to the BTS in one single message
the 88 octet fixed length CBS page. The BTS then splits the page into four 22 octet blocks, adds the sequence
number (see GSM 04.12) and transmits the four resulting blocks on the air.

Figure 34 illustrates the protocol architecture and the scope of the various GSM Specifications for the SMS
BROADCAST COMMAND mode of operation.
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9.1.2 UMTS Radio Access Network

9.1.3 UMTS Protocol Overview

MSs

CB Appl. 1

CB Appl. 2

UE

CB Appl. 2/3

CB Appl. 1

UDP/TCP

IP

AALS

ATM

RNC

Ei

IP IP
AALS L2
ATM L1

Bc

CB Appl. 3

UDP/TCP

IP

L2

Routing Node
(e.g. 3G-SGSN)

L1

CBC




) ~BC-BSC Primiti

9.2 Requirements on the CBC-interfaces CBC-BSC and

CBC-RNC
The requirements are described by primitives. The term primitive is used to indicate "an abstract,

implementation independent interaction between a service user and a service provider" (see CCITT X.210). For
the CBC-BSC interface, the service provider would be the protocol interconnecting CBC and BSC. A Primitive
may therefore be viewed as an abstract, implementation independent request/indication or response/confirm
interaction between the service user (CBC or BSC) and the service provider (protocol). A set of primitives for
use between the CBC and BSC is specified appropriate to the functionality assigned to the CBC and BSC in
Sections 5 and 6. In order to allow future extensions to the primitives, where possible a primitive shall not be
rejected because a parameter is not recognised; the recipient shall ignore the parameter in question and process
the remainder of the primitive's parameters as usual.
GSM only [No mandatory protocol between the CBC and the BSC is specified by GSM, thisis a matter of
agreement between CBC and PLMN operators. GSM 03.49 (see also annex A of this TS) provides example
protocol stacks using the primitives defined as follows.]
In UMTS the CBC isintegrated into the Core Network.This implies a mandatory protocol between CBC and
RNC.

NOTE: Inthefollowing definitions, M indicates "mandatory parameter” and O indicates "optional

parameter".

9.12.1 Identification of a CBS message

n GSM Wwithin a CBC-BSC interface, a CBS message is uniquely identified by the quartet (Message
Identlfler Serlal Number, Cell Identlfler Channel Indlcator)

ifi Num Ll ifi

This means that even when two CBS messages have the same semantic containts (for example the same weather
forecast) but in different languages or coding schemes, they are considered as different and must therefore be
identified by a different quartet.

The Serial Number (Old-Serial-Number or New-Serial-Number) is managed cyclically and therefore this does
not prevent the re-use of the same quartet for a different CBS message when the serial number have been
incremented a sufficient number of times. How to manage the ambiguity is described subsequently.

This unique identification of a CBS message across the CBC-BSC interfaceis used in al the primitives defined
hereafter. This means that the quartet/triplet will be implicitly or explicitly present in every interface primitive
which appliesto a given CBS message.

This unique quartet/triplet will be referred in the rest of the document as the « message reference ».




9.12.2 WRITE-REPLACE Request/Indication

PARAMETER REFERENCE PRESENCE
Message-Identifier 9.2.1 M
Old-Serial-Number 9.2.2 (@)
New-Serial-Number 9.2.3 M

Cell-List 9.25.1 M

GSM only [Channel Indicator 9.2.6 O]
Category 9.2.7 0]
Repetition-Period 9.2.8 M
No-of-Broadcasts-Requested 9.29 M
Number-of-Pages 9.2.4 M

Data Coding Scheme 9.2.18 M
CBS-Message-Information-Page 1 9.2.19 M
CBS-Message-Information-Length 1 9.2.20 M
CBS-Message-Information-Page 2 9.2.19 (@)
CBS-Message-Information-Length 2 9.2.20 o
CBS-Message-Information-Page n 9.2.19 (@)
CBS-Message-Information-Length n 9.2.20 o

This primitive is sent by the CBC to the BSC/RNC. As this primitive can be used either to broadcast a new CBS
message or replace a CBS message already broadcast, the CBC will use the presence and content of the Old-
Serial-Number and New-Serial-Number fieldsin this primitive to instruct the BSC/RNC as follows:-

- Old-Serial-Number not present/New-Serial-Number present

Thisis awrite request which will be interpreted by the BSC/RNC as an instruction to broadcast a new
CBS message in al the cells of the Cell list.

GSM only [-andThe CBS message will be broadcasted on the channel derived by the Channel Indicator
(see the section on parameters that describes the implicit value of the Channel Indicator when not present
in the CBS message). |

The following table identifies the BSC/RNC' s behaviour:

Succesy/Failure of write BSC/RNC behaviour
request

Success Report PDU:

the cell
no entry is made in the failure list for the cell

The BSC/RNC completes the following parameters to be returned in the|

a‘0 vaueisentered in the number of broadcasts completed list for

Report PDU:

cell
an entry is made in the failure list for the new CBS message
identifying the failure cause for the cell

The BSC/RNC completes the following parameters to be returned in the |

Failure - no entry ismade in the number of broadcasts completed list for the

The BSC/RNC will build as many message references as the number of cellsin the list. These message
references will be used in particular in the subsequent primitives.

When amessage reference is already known by the BSC/RNC for certain cellsin thelist (even if the
Update field of the Serial-Number is different), the primitive will be rejected for those cells with the
cause « message reference already used ». The list of cells where the message reference is not valid will
be provided in the failure list of the REPORT messageprimative. For these cells Nno entry will be made
in the number of broadcasts completed parameter.

- Old-Serial-Number present/New-Serial-Number present

Thisis areplace request which will be interpreted by the BSC/RNC as a kill request for the CBS message

with the old serial humber, followed by awrite request for the CBS message with the new serial number.




The handling of the new serial number in the write part of this request, is as described above in the write
reguest where no Old-Serial-Number is supplied. These two kill and write requests are executed
sequentially. If thekill request is unsuccessful, the BSC/RNC does not proceed to execute the write |
request. Thekill request will stop broadcast of, and cause all information currently associated with the

combination of message identifier, old serial number, GSM only [Channel Indicator] and the list of cells
in the Cell list to be deleted from the cellsin the BSC/RNC (i.e. for all cells provided in the Cell-List
parameter). If the kill request is successful, the subsequent write request information conveyed in the
primitive replaces the killed CBS message. The following table identifies the BSC/RNC' s behaviour:

Success/Failure of kill request

BSC/RNC behaviour

Success

The BSC/RNC proceeds to execute the write request:
Write successful: the BSC/RNC completes the following parameters
to be returned in the Report PDU:
an entry is made in the number of broadcasts completed list for
the cell
no entry is made in the failure list for the cell
Write unsuccessful: the BSC/RNC completes the following |
parameters to be returned in the Report PDU:
an entry is made in the number of broadcasts completed list for
the cell
an entry is made in the failure list for the new CBS message |
identifying the failure cause for the cell

Failure

The BSC/RNC does not proceed to execute the write request, and |
completes the following parameters to be returned in the Report PDU:
no entry is made in the number of completed broadcasts list
an entry is made for the old CBS message in the failure list |
identifying the failure cause for the cell

All cells which should perform the broadcasting are mentioned in the Cell-List parameter.
The broadcast of the referenced CBS message in the cells which are not mentioned in the Cell-List remains |

unaffected.

If no category is present, the default category isinterpreted by the BSC/RNC, see the parameter section. |
This primitive is responded by a REPORT or REJECT primitive.

NOTE:

independent by the BSC scheduling algorithm.]

GSM only [in the case of multipage CBS messages, the individual pages are considered as ‘

9.12.3 KILL Request/Indication ‘

PARAMETER REFERENCE PRESENCE
Message-ldentifier 9.2.1 M
Old-Serial-Number 9.2.2 M

Cell-List 9.251 M
GSM only [Channel Indicator 9.2.6 0] |

This primitive is sent by the CBC to the BSC/RNC. The CBC will use this primitive to kill the message

indicated by the combination of message identifier, serial number, GSM only [Channel Indicator] and the cells
indicated in the Cell-List of this KILL request, i.e. the primitive will halt broadcast of the message in the
indicated cells and remove any knowledge of the message from the BSC/RNC for these cells. The broadcast of
the referenced message in the cells which are not mentioned in the Cell-List remains unaffected. This primitive
is responded with a REPORT or REJECT primitive.

9.12.4 REPORT Response/Confirm

PARAMETER REFERENCE PRESENCE
Message-ldentifier 9.2.1 M
Serial-Number 9.2.2/9.2.3 M
GSM only [Channel Indicator 9.2.6 O]
No-of-Broadcasts-Completed-List 9.2.10 (@)
Failure-List 9.2.14 @]




This primitive will be sent by the BSC/RNC to the CBC in response to WRITE-REPLACE and KILL primitives.
The Serial-Number field will contain the old serial number if this primitive is sent in response to aKILL
primitive, and the new serial number if the primitiveis sent in response to a WRITE-REPLACE primitive.

The No-of-Broadcasts-Completed-List if present, may contain for each cell the number of broadcasts of the
(replaced or killed) CB message with the old message reference sent to this particular cell for broadcast. The
serial number information element in the case of a WRITE-REPLACE does not refer to the message for which
the number of broadcasts completed information is supplied. The Failure-List if present, may contain those cells
which were present in the related WRITE-REPLACE or KILL primitive and failed the requested operation.

9.12.5 STATUS-CBCHLOAD-QUERY Request/Indication

PARAMETER REFERENCE PRESENCE
Cell-List 9.251 M
GSM only [Channel Indicator 9.2.6 Q]

This primitiveis sent by the CBC to the BSC/RNC in order to obtain the current loading of the CBCH/UTRAN
Radio Resource of particular cells referenced in the Cell-List parameter. This primitive is responded by a
STATUS-CBCHLOAD-QUERY Response/Confirm or a REJECT primitive.

9.12.6 STATUS-CBCHLOAD-QUERY Response/Confirm

PARAMETER REFERENCE PRESENCE
CSBCHRadio-Resource-Loading-List 9.2.15 o
Failure-List 9.2.14 0]
GSM only [Channel Indicator 9.2.6 Q]

This primitive will be sent by the BSC/RNC in response to the STATUS-CBCHL OAD-QUERY
Request/Indication primitive.

The CBCHRadio-Resource-L oading-List, if present, may contain each cell which successfully performed the
requested operation and for each of these cells the CBCH loading/ UTRAN Radio Resource loading-of this
particular cell. (Note that for cellswith DRX the load caused by the schedule messages will be included in the
GBCH load_calculation). The CBCGHRadio-Resource-L oading-List will not be present if all cellsindicated in the
related STATUS-CBCHL OAD-QUERY Request/Indication failed the requested operation.

The Failure-Ligt, if present, may contain all cells for which the requested operation failed (e.g. because the cells
CBCH isnot availablein aBTS). The STATUS-CBCHLOAD-QUERY Response/Confirm will not contain the
Failure-List parameter if none of the cellsin the Cell-List of the related STATUS-CBCHLOAD-QUERY
Request failed the requested operation.

9.12.7 STATUS-MESSAGE-QUERY Request/Indication

PARAMETER REFERENCE PRESENCE
Message-Identifier 9.2.1 M
Old-Serial-Number 9.2.2 M

Cell-List 9.251 M
GSM only [Channel Indicator 9.2.6 Q]

This primitiveis sent by the CBC to the BSC/RNC in order to obtain the current status of a CB-message for the
cells referenced in the Cell-List parameter. This primitive is responded by the STATUS-MESSAGE-QUERY
Response/Confirm or by a REJECT Response/Confirm.

9.12.8 STATUS-MESSAGE-QUERY Response/Confirm

PARAMETER REFERENCE PRESENCE
Message-Identifier 9.2.1 M
Old-Serial-Number 9.2.2 M

No-of-Broadcasts-Completed-List 9.2.10 O
Failure-List 9.2.14 O
GSM only [Channel Indicator 9.2.6 Q]

This primitive will be sent by the BSC/RNC to the CBC in response to a STATUS-MESSAGE-QUERY
Request/Indication primitive.




The No-of-Broadcasts-Completed-List, if present, may contain each cell which successfully performed the
requested operation and for each of these cells the number of times this CB message has been sent to this
particular cell for broadcast (parameter Number-of-Broadcasts-Compl eted; this parameter is not included for the
cell if the old message reference is not known to the BSC/RNC, and an entry is made in the failure list). The No-
of-Broadcasts-Completed-List will not be present if al cellsindicated in the related STATUS-MESSAGE-
QUERY Request failed the requested operation.

The Failure-List may contain al cells for which the requested operation failed (e.g. because the broadcast of the
requested message was never requested before or because the cells CBCH is not available). The STATUS-
MESSAGE-QUERY Response/Confirm will not contain the Failure-List parameter if none of the cellsin the
Cell-List of therelated STATUS-MESSAGE-QUERY Request failed the requested operation.

9.12.9 REJECT Response/Confirm

PARAMETER REFERENCE PRESENCE
Cause 9.2.16 M
Diagnostic 9.2.17 @)
Message-Identifier 9.2.1 @)
Serial Number 9.2.2 @)

This primitiveis sent by the BSC/RNC to the CBC in response to any primitive which is not understood (e.g.

invalid parameter or parameter value).

9.12.10 RESTART-INDICATION Request/Indication

PARAMETER REFERENCE PRESENCE
Cell-List 9.25.2 M
Recovery Indication 9.2.20 o

The RESTART-INDICATION Request is used by the BSC/RNC to indicate to the CBC a CB related restart
situation in one or more of its cells (e.g. when an existing or anew cell becomes operational during normal
BSC/RNC operation or when the BSC/RNC initialises).
Any referenced cell are again in CB-operationa state (have resumed CB operation). The parameter Recovery
Indication, if present, indicates whether CB related data are lost for the cells referenced in the Cell-List and have
to bere-loaded. If the Recovery Indication parameter is absent, the CBC shall interpret it as the Recovery

Indication with the value data | ost.

The CBC upon receiving aRESTART INDICATION indication, marks the cell as operational again. It will
usually generate WRITE-REPLACE reguests for this cell, according to the actual CB message loading at the

moment of the restart.

Note that a RESTART INDICATION indication may be triggered from the CBC by a RESET Request. This

allowsto recover from situations, where a PDU occasionally may be lost.

9.12.11 RESET Request/Indication

PARAMETER

REFERENCE

PRESENCE

Cell-List

9.25.1

M

The RESET Request is used by the CBC to force one or more cells (BTSs) of one BSC/RNC into CB-idle state.
The RESET Request may also be used by the CBC to ask for the CB operational state of cells earlier indicated to
have failed (polling CB operational state).

If abasestation-controller (BSC)BSC/RNC receives a RESET Indication, the indicated cells enter idle state
(same state as after "power on"). All CB related information concerning earlier CB messages in areferenced cell
islost.

The BSC/RNC acknowledges the RESET Indication for each cell by an RESTART- or, if not adequate, by a
FAILURE-INDICATION request.

Of course, several responses may be combined using a cell list in the RESTART or FAILURE INDICATION.

9.12.12 FAILURE-INDICATION Request/Indication

PARAMETER REFERENCE PRESENCE

Cell-List 9.2.5.2 M




The FAILURE-INDICATION Request is used by the BSC/RNC to indicate to the CBC a CB related problem
situation in one or more of its cells.

Any referenced cell enters CB-not-operational state. The status of the CBS messages is undefined until the
Restart-Indication is sent. It remainsin not-operational state until a RESTART-INDICATION request (see
9.1.10) indicates normal CB operation (again).

The CBC upon receiving a FAILURE indication, marks this cell as failed. It will generally not generate further
WRITE-REPLACE requests for this cell, up to the point, when the CBC isinformed by a RESTART indication,
that the cell has resumed CB operation.

The BSC/RNC refuses further WRITE-REPLA CE requests from the CBC with the cause “ cell-broadcast-not-
operational” when any referenced cell isin the CB-not-operational state.

Note, that a Failure-Indication may be triggered by a RESET Request. This allows to recover from situations,
where a PDU occasionally may be lost.

9.12.13 SET-DRX Request/Indication

PARAMETER REFERENCE PRESENCE
Cell-List 9.25.1 M
Schedule-Period 9.2.12 (0]
Reserved-Slots 9.2.13 (0]
GSM only [Channel Indicator 9.2.6 Q]

The SET-DRX Request is used by the CBC to set DRX specific parametersi.e. the schedule period and the

number of slots reserved for high priority CBS messages, see GSM 04.12. At least one of the Schedule-Period or
Reserved-Slots parameters must be present in the primitive. If this primitive is not supported, the BSC/RNC may
use default values.

If abasestation-controller (BSC) BSC/RNC receives a SET-DRX Indication, the new DRX parameters will be
taken into account starting from the next schedule period in each cell, see GSM 04.12.

If a BSC/RNC receives a SET-DRX Indication, the new DRX parameters will be applied for al cells that do not
handle any broadcast message (null loading).

9.12.14 SET-DRX- REPORT Response/Confirm

PARAMETER REFERENCE PRESENCE
Cell-List 9.25.2 0]
Failure-List 9.2.14 0]
GSM only [Channel Indicator 9.2.6 Q]

This primitive will be sent by the BSC/RNC to the CBC in response to a SET-DRX Request/Indication
primitive.

The Failure-List will contain those cells which were present in the Request message and which failed the
requested operation.

If the new schedule period parameters are not acceptable on a cell due to the load of the cell, the cause “bss-
capacity-exceeded” isused in the Failure-list.

9.23 Parameters

9.23.1 Message-ldentifier

This parameter identifies source/type of a CBS message and is passed transparently from the CBC to the
MS/UE. Itsformat is defined in 9.34.2.2.

9.23.2 Old-Serial-Number

This parameter equates to the parameter - Serial Number sent between the BSC/RNC and the MS/UE. Its format
isdefinedin 9.34.2.1.

This parameter enables a particular existing CBS message, from the source/type indicated by the message
identifier, to be identified.




9.23.3 New-Serial-Number

This parameter equates to the parameter - Serial Number sent between the BSC/RNC and the MS/UE. Its format
isdefinedin 9.34.2.1.

This parameter enables CBS message change to be indicated sinceit is altered every time the CBS message is
changed. The serial number identifies a particular CBS message, which may be several pagesin length, from the
source indicated by the message identifier.

9.23.4 Number-of-Pages
This parameter enables the number of pages in the CBS message to be indicated.
9.23.5 Cell-List

The cell-list identifies a sequence of one or more cells to which the primitives apply.

The following applies for GSM only:

The cellsin thelist are described in GSM 08.08 and can be identified by the CBC or BSC in LAC and CI format
or Cl format only.

In addition (see GSM 08.08) it is possible for the CBC to refer to al cellsinaLAC or in acomplete BSC. If
supplied, the Cell-List parameter must refer to at least one cell.

Given the above differences between cell identification in the two directions, acell list sent from the CBC to the
BSC has a different structure compared to acell list sent from the BSC to the CBC. The different cell lists are
described in sections 9.2.5.1 and 9.2.5.2.

The following applies for UMTS only:
ffs.

9.235.1 Cell-List sent from CBC to BSC/RNC

The CBC to BSC/RNC Cell-List contains alength parameter identifying the number of cell-identifications
present in the list, a Cell-Id-Discriminator, which is common for all cell-identificationsin the list, and a sequence
of cell-identifications.

Description of list elements:

PARAMETER PRESENCE
Length M
Cell-1d-Discriminator M
Cell-ldentification M

The following applies for GSM only:
The Céll-Id-Discriminator is described in GSM 08.08 and has one of the following formats:

- LACandCl;

- Clonly;

- dl cellsinthe BSC belonging to a certain Location Area;
- dl cellsinthe BSC.

The Cell-identification is repeated for each cell included in the list. The Cell-List must refer to at least one cell.

The following applies for UMTS only:
ffs.

9.23.5.2 Cell-List sent from BSC/RNC to CBC

The BSC/RNC to CBC Cell-List contains a sequence of cell-identifiers as defined in 9.23.11. The Cell-List
must contain at least one cell-identifier as defined in 9.23.11.

9.23.6 Channel Indicator

The following applies for GSM only:
This parameter indicates the CB channel, which shall be used for broadcasting the data.

basic channel;

extended channel (supporting such a channel by the network or MSsis optional);

If no channel indicator is present, it shall be interpreted as an indication to the basic channel.




9.23.7 Category

The following applies for GSM only:
Thisindicates the category of the CBS message:
High Priority: to be broadcast at the earliest opportunity in the reserved slots of the current schedule period
(i.e. until the emission of the next schedule message), then according to the associated repetition period in
the next schedule periods, in non reserved slots.

Background: to be broadcast in the slots left free by CBS messages of category "High Priority” and |
"Normal", possibly shared with unscheduled schedule messages, see GSM 04.12. The repetition period
defines the minimum broadcast requirement.

Normal: to be broadcast according to the associated repetition period.

If the category is omitted, the default category implied is "Normal" message.

Thefollowing applies for UMTS only:
ffs.

9.23.8 Repetition-Period

The following applies for GSM only:

Thisindicates the period of time after which broadcast of the CBS message should be repeated. The minimum
period with which a CBS message may be broadcast over the air interface is one 8 x 51 multiframe sequence
which corresponds to a period of approximately 1.883 seconds.

The value of "Repetition-Period" shall be in the range 1 to 1024 where each unit will represent one 8 x 51
multiframe sequence.

In the event of a conflict where the BSS has more than one CBS message to send at the same time, the BSC shall
decide the order of such CBS messages as an implementation matter.

The following applies for UMTS only:
ffs.

9.23.9 No-of-Broadcasts-Requested

This specifies the number of times the CBS message is to be broadcast.

The following applies for GSM only:

The parameter may take any value up to 65535 (this maximum allows the CBS message to be broadcast
approximately every 1.883 seconds for more than 24 hours). If the parameter is set to O then the CBS message
will be broadcast indefinitely (i.e. until the BSC receives an appropriate Kill-Message Request/Indication
primitive).

The following applies for UMTS only:
ffs.

9.23.10 No-of-Broadcasts-Completed-List

This parameter isalist indicating the number of times that the CBS message (i.e. all pages of the CBS message)
has been sent to each Ccell in the Cell-List for broadcast over the air interface.

The following applies for GSM only:

The cellsin the list are described as per section 3.2.2.17 of GSM 08.08 and can be identified by LAC and CI or
Cl only.

Thefollowing applies for UMTS only:
ffs.
Description of list elements:
PARAMETER PRESENCE
Cell Identifier M
No-of-Broadcasts-completed M
No-of-Broadcasts-Compl-Info ®)

Theinformation above is repeated for the number of cellsin thelist.

To each cell in the list the information element No-of-Broadcasts-completed is associated. Thisinformation
element is related to the particular referenced cell in the list and contains the number of times a CBS message
(i.e. all pages of a CBS message) has been sent to this cell for broadcast. The No-of-Broadcasts-completed
information element represents the number of full broadcasts made of a CBS message, and that the CBS message
isbeing (or had been) broadcast.



The optional No-of-Broadcasts-Compl-Info information element may be supplied to indicate to the CBC one of
the following cases:

- overflow

the count of the number of full broadcasts made of a CBS message has overflowed, and that the CBS
message is being (or had been) broadcast. The actual number of broadcasts completed is greater than the
value indicated in the No-of-Broadcasts-completed information element.

- unknown

indicates that there is no information regarding the number of broadcasts completed in the BSC/RNC for
the CBS message with the old serial number. The value indicated in the No-of-Broadcasts-compl eted
information element is undefined in this case.

The No-of-Broadcasts-Completed-List must contain at least one cell.

9.23.11 Cell-Identifier
The following applies for GSM only:

The cell-identifier consists of a cell-id-discriminator and cell-identification pair.
Description of list elements:

PARAMETER PRESENCE
Cell-1d-Discriminator M
Cell-ldentification M

The Céll-Id-Discriminator is described inGSM 08.08 and has one of the following formats:
- LACandCl,

- Clonly.

The BSC can use the 'LAC and ClI' format for a cell identifier in any response to the CBC. The BSC may also
use the 'Cl only' format for a cell identifier when responding to a CBC primitive that had contained a cell with
'Cl only' format for a cell identifier.

The following applies for UMTS only:
ffs.

9.23.12 Schedule-Period

The following applies for GSM only:
Indicates the DRX schedule period length, see GSM 04.12.

The following values should be coded:
- noDRX;

- length of the schedule period.

If a schedule period length greater than 40 is used, the schedule message cannot be built entirely if more than 40
CBS messages have to be described in the period. Therefore, schedule period length shall be reduced to 40.

The following applies for UMTS only:

—h

f

9.23.13 Reserved-Slots

The following applies for GSM only:
Indicates the number of slots marked as “free slots reading advised” in the schedule message and considered as

reserved in a DRX schedule period for incoming high priority CBS messages, not scheduled in the current
schedule period, see GSM 04.12.

The spacing of the reserved slots isimplementation dependent.

Reserved slots shall receive a 40 value at maximum, taking into account the constraint for schedule period
length.

Thefollowing applies for UMTS only:
ffs.




9.23.14 Failure-List

Thisidentifiesthe list of cells for which the BSC/RNC could not complete the request. The failure cause for each
cell isindicated.

The following applies for GSM only:

The céllsinthe list are described as per section 3.2.2.17 of GSM 08.08 and can be identified by LAC and CI or
Cl only.

Description of list elements:

PARAMETER PRESENCE
Cell Identifier M
Cause M
Diagnostic ®)

The information above is repeated for the number of cells that failed.

To each cell in thelist the information elements Cause and, as an implementation option, Diagnostic are
associated. These are related to the particular referenced cell in thelist.

The Failure-List must contain at least one cell.

The following applies for UMTS only:
ffs.

9.23.15 CBCHRadio-Resource-Loading-List

The following applies for GSM only:
A list of the predicted short term load of each cell in the list expressed as a percentage. The calculation of this

percentage is an implementation matter. The load should reflect the number of used slots, and schedule messages
and reserved slots must be taken into account. The cellsin the list are described inGSM 08.08 and can be
identified by LAC and CI or CI only.

Description of list elements:

PARAMETER PRESENCE
Cell Identifier M
CBCH-Loading M

The information above is repeated for the number of cellsin the list.

To each cell in the list the information element CBCH-Loading is associated. This information element is related
to the particular referenced cell in the list and contains the cells load.

Note that for cells with DRX the load caused by the schedule messages will be included in the CBCH load.

The CBCH-Loading-List must contain at |east one cell.

Thefollowing applies for UMTS only:
ffs.



9.23.16 Cause

Indicates reason why the BSC/RNC was not able to interpret or execute the received primitive. The causes are
givenintable 1.
Table 1

Cause Reason
Parameter-not-recognized Sent when the recipient (CBC or BSC/RNC) was unable to
act upon the primitive received due to an unrecognized
parameter. A primitive should not be rejected only because a
parameter is not recognized as this would prevent extensions
to the service
parameter-value-invalid Sent when a failure occurred due to the value of a parameter
being invalid, e.g. out of range, or in Write-Replace, the
parameter "no of pages" does not equal the number of pages

received
valid-CBS-message-not- identified Sent when the BSC/RNC does not recognize the CBS
message reference
cell-identity-not-valid Sent when the BSC/RNC does not recognize a cell Identity
unrecognized-primitive Sent when the BSC/RNC did not recognize the primitive at all
missing-mandatory-element Sent when a mandatory element is missing from the primitive
bss-capacity-exceeded Sent when a write-replace fails because the BSC/RNC

cannot meet the requested repetition period or when the set-
drx parameters cannot be applied because of the cell loading

GSM only [cell-memory-exceeded Sent when the local cell memory has been exceeded]

bss-memory-exceeded Sent when the BSS/RNS is unable to store a CBS message
as the BSS/RNS memory has been exceeded

cell-broadcast-not-supported Sent when the CBCH/CBS related Radio Resource is not
configured for a cell

cell-broadcast-not-operational Sent when the CBCH/CBS related radio resource is not
available because of error conditions or due to maintenance
activities

incompatible-DRX-parameter Sent when the DRX parameter(s) cannot be applied.

GSM only [Extended-channel-not- Sent when a write-replace fails because the extended

supported channel is not configured for a cell]

message-reference already-used Sent when the recipient (BSC/RNC) was unable to act upon

the write_replace received due to a previous write_replace
received with the same message_reference.
unspecified-error Sent when none of the above cause values apply

9.23.17 Diagnostic

Provides additional information associated with Cause parameter and may contain parameter which could not be
interpreted/executed.

9.23.18 Data Coding Scheme

This parameter identifies the alphabet or coding employed for the message characters and message handling at
the MS/UE and is passed transparently from the CBC to the MS/UE. This parameter is defined in
GSM3GPP 023.038 [3].

9.23.19 CBS-Message-Information-Page n

This parameter is of afixed length of 82 octets and carries up to and including 82 octets of user information.

Where the user information is less than 82 octets, the remaining octets must be filled with padding ( see

GSM3GPP 023.038[3] ).

The content of a CBS-Message-Information-Page is passed transparently from the CBC to the MS/UE.

-andln GSM the CBS-M essage-Information-Page n becomes the * Content of Message' parameter at the MS.

In UMTS the CBS-M essage-Information-Pages together with the associated CBS-Message-I1nformation-L ength
isbr ingle unit over the radio in .

In the case where the user information is GSM 7 bit default al phabet encoded, the appropriate padding characters

and bit-fill are added to the end of the user information to compl ete the CBC-M essage-Information-Page ( see

GSM3GPP-023.038).




In the case where the user information is 8 bit encoded, the appropriate padding octets are added to the end of the
user information to complete the CBC-M essage-1nformation-Page ( see GSM3GPP 023.038 ).

9.23.20 CBS-Message-Information-Length n

This parameter gives the number of octets of the CBS-Message-I nformation-Page n containing user information.
The remaining octets of the CBS-Message-Information-Page n contain only padding information and are not
included in this parameter.

In the case where the user information is encoded using the GSM 7 bit default alphabet and the last character
terminates at an octet boundary, this parameter indicates the number of octets of user information. In the case
where the last character does not terminate at an octet boundary, this parameter indicates the number of octets
up to the octet boundary immediately following the last GSM 7 bit default al phabet character of user
information.

9.23.21 Recovery-Indication

Indicates whether the CBS related datawas lost or is still available.
The following values should be coded:
- Data-available;

- Datalost.

9.34 Message Format on BFS-Msthe Radio Network —
MS/UE Interface

94.1 GSM

The CBS messages which are transmitted by the BTS for the M S include the CBS Message (information for the
user) and Schedule Message (schedule of CBS messages).

The use and the formatting of the CBS messages, which contain information for the MS user, is described in this
section.

The Schedule Message is broadcast to support CBS DRX mode for Mobile Stations. The Schedule Message is
helpful in minimizing battery usage for Cell Broadcast in the Mobile Station, because it allows the MS to ignore
transmissions of CBS messages the customer is not interested in. The use and formatting of the Schedule |
Messageis described in GSM 04.12.

9.34.1.1 General Description

Each page of a CBS Message sent to the MS by the BTS is afixed block of 88 octets as coded in GSM 04.12.
Thisis sent on the channel alocated as CBCH by GSM 05.02. The 88 octets of the CBS Message are formatted
as described in 9.3.2.

9.34.21.2 Message Parameter

Octet Number (s) Field

1-2 Serial Number

34 Message Identifier

5 Data Coding Scheme
6 Page Parameter

7-88 Content of Message

The octets in the above table are transmitted in order, starting with octet 1. The bits within these octets are
numbered O to 7; bit O isthe low order bit and is transmitted first.



9.34.21.42.1 Serial Number

This parameter is a 16-bit integer which identifies a particular CBS message (which may be one to fifteen pages
in length) from the source and type indicated by the Message Identifier and is altered every time the CBS
message with a given Message I dentifier is changed.

The two octets of the Serial Number field are divided into a 2-bit Geographical Scope (GS) indicator, a 10-bit
Message Code and a 4-bit Update Number as shown below:

Octet 1 Octet 2

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

GS Update Numbe{

Message Code

The most significant bit of the update number is octet 2 bit 3. The most significant bit of the Message Code is
octet 1 bit 5 and the least significant bit of the Message Code is octet 2 bit 4. The most significant bit of the
Geographical Scopeis octet 1 bit 7.

Message Code

The Message Code differentiates between CBS messages from the same source and type (i.e. with the |
same Message I dentifier). Message Codes are for allocation by PLMN operators.

The Message Code identifies different message themes. For example, let the value for the Message
Identifier be "Automotive Association" (= source), "Traffic Reports' (= type). Then "Crash on A1 J5"
could be one value for the message code, "Cow on A32 J4" could be another, and "Slow vehicle on M3
J3" yet another.

Geographical Scope

The Geographical Scope (GS) indicates the geographical area over which the Message Code is unique,
and the display mode. The CBS message is not necessarily broadcast by all cells within the geographical
area. When two CBS messages are received with identical Serial Numbers/Message Identifiersin two
different cells, the Geographical Scope may be used to determine if the CBS messages are indeed
identical.

In particular, the Geographical Scope tellsthe mobileif the CBS messageisonly cell wide (which means
that any CBS message if received in the next cell isregarded as "new"), or PLMN wide (which means
that the Message Code and/or Update Number must change in the next cell for the CBS message to be
"new"), or Location Areawide (which means that a CBS message with the same Message Code and
Update Number may or may not be "new" in the next cell according to whether the next cell isin the
same L ocation Area as the current cell).

The display mode indicates whether the CBS message is supposed to be on the display al the time
("immediate") or only when the user wantsto seeit ("normal"). In either case, the CBS message will be
displayed only if its Message Identifier is contained within the "search list" of the mobile (see 9.3.2).
These display modes are indicative of intended use, without indicating a mandatory requirement or
constraining the detailed implementation by mobile manufacturers. The user may be able to select
activation of these different modes.

The coding of the Geographical Scope field is shown below:

GSCode Display Mode Geogr aphical Scope

00 Immediate Cell wide

01 Norma PLMN wide




10 Normal Location Areawide

11 Norma Cell wide

Immediate = default direct display
Normal = default display under user interaction
NOTE: Code 00 isintended for use by the network operators for base station IDs.

Update Number

The Update Number indicates a change of the message content of the same CBS message, i.e. the
CBS message with the same Message | dentifier, Geographical Scope, and Message Code.

In other words, the Update Number will differentiate between older and newer versions of the same
CBS message, within the indicated geographical area. A new CBS message may have Update Number
0000; however this number will increment by 1 for each update. Any Update Number eight or less higher
(modulo 16) than the last received Update Number will be considered more recent, and shall be treated as
anew CBS message, provided the mobile has not been switched off.

9.34.21.22.2 Message Identifier

This parameter identifies the source and type of the CBS message. For example, "Automotive Association" (=
source), " Traffic Reports' (= type) could correspond to one value. A number of CBS messages may originate
from the same source and/or be of the same type. These will be distinguished by the Serial Number. The
Message Identifier is coded in binary.

The ME shall attempt to receive the CBS messages whose Message I dentifiers are in the "search list". This
"search list" shall contain the Message |dentifiers stored in the EFcgyi, EFcemip and EFcguir files on the SIM
(see GSM 11.11) and any Message |dentifiers stored in the ME in a"list of CBS messages to be received". If the
ME has restricted capabilities with respect to the number of Message Identifiersit can search for, the Message
Identifiers stored in the SIM shall take priority over any stored in the ME.

The use/application of the Message Identifier is shown in the following list, with octet 3 of the Message
Identifier shown first, followed by octet 4. Thus "1234" (hex) represents octet 3 = 0001 0010 and octet 4 = 0011
0100.

0000 - 03E7 (hex): To be alocated by PLMN operator associations. If a Message Identifier from this
rangeisin the "search list", the ME shall attempt to receive such CBS message.

Thisversion of GSM 03.41 does not prohibit networks from using Message
Identifiersin the range 0000 - 03E7 (hex) for Cell Broadcast Data Download to the
SIM.

03E8 - OFFF (hex): Intended for standardization in future versions of GSM 03.41. These values shall not
be transmitted by networks that are compliant to this version of GSM 03.41. If a
Message Identifier from thisrangeisin the "search list", the ME shall attempt to
receive this CBS message.

1000 - 107F (hex): Networks shall only use Message Identifiers from this range for Cell Broadcast Data
Download in "clear” (i.e. unsecured) to the SIM (see GSM 11.14). If amessage
Identifier from thisrange isin the "search list", the ME shall attempt to receive this
CBS message.

1080 — 10FF (hex): Networks shall only use Message Identifiers from this range for Cell Broadcast Data
Download secured according to GSM 03.48 [15] to the SIM (see GSM 11.14). If a
message I dentifier from thisrangeisin the "search list", the ME shall attempt to
receive this CBS message.

1100 - 9FFF (hex): intended for standardization in future versions of GSM 03.41. These values shall not
be transmitted by networks that are compliant to this version of GSM 03.41. If a
Message Identifier from thisrangeisin the "search list", the ME shall attempt to
receive this CBS message.




A000 - AFFF (hex): PLMN operator specific range. The type of information provided by PLMN
operators using these Message Identifiersis not guaranteed to be the same across
different PLMNs. If aMessage Identifier from thisrangeisin the "search list", the

ME shall attempt to receive this CBS message.

B00O - FFFE (hex): intended as PLMN operator specific range in future versions of GSM 03.41. These
values shall not be transmitted by networks that are compliant to this version of
GSM 03.41. If aMessage Identifier from thisrangeisin the "search list", then the

ME shall attempt to receive this CBS message.

FFFF (hex): Reserved, and should not be used for new services, as this value is used on the SIM
to indicate that no Message Identifier is stored in those two octets of the SIM. If this
Message Identifier isin the "search list", the ME shall attempt to receive this CBS

message.

Generally, the MM for entering these codes in the ME is left to the manufacturers' discretion. However, the
1000 lowest codes shall be capable of being specified viatheir decimal representationi.e.:

Octet 3

0000 0000
0000 0000
0000 0000
0000 0000

0000 0011

Octet 4

0000 0000
0000 0001
0000 0010
0000 0011

11100111

9.34.21.32.3 Data Coding Scheme

This parameter indicates the intended handling of the CBS message at the M'S, the alphabet/coding, and the

(decimal '000")
(decimal '001")
(decimal '002")
(decimal '003")

(decimal '999")

language (when applicable). Thisis defined in GSM-3GPP 023.038 [3].

When the SIM indicates one or more language preferences, the ME shall, by default, use the language(s) stored
inthe SIM (in the EF_p fil€) to set any language filter mechanisms provided by the ME.

Optionally, the user can select the language(s) required by using an MMI, to determine whether a particular CBS |

message should be read and displayed.

9.34.21.42.4 Page Parameter

This parameter is coded as two 4-bit fields. The first field (bits 0-3) indicates the binary value of the total number
of pagesin the CBS message and the second field (bits 4-7) indicates binary the page number within that
seguence. The coding starts at 0001, with 0000 reserved. If a mobile receives the code 0000 in either the first
field or the second field then it shall treat the CBS message exactly the same as a CBS message with page

parameter 0001 0001 (i.e. a single page message).

9.34.21.52.5 Content of Message

This parameter is a copy of the 'CBS-Message-Information-Page' as sent from the CBC to the BSC.

9.4.2 UMTS

The CBS message format is described in 3G TS 25.324. The information elements Serial Number, Message
Identifier and Data Coding Scheme are identical with those described for GSM in section 9.4.1 with respect to
their structure and possible values. Any other differencesto GSM, e.q. concerning the storage of the parameters

on the USIM are for further study.




9.45 CBS Compression

Cell Broadcast messages may be compressed in accordance with the compression algorithm described in
GSM3GPP 023.042 [14].

The Data Coding Scheme parameter ( see 9.34.21.32.3) indicates whether or not a CBS Message is compressed.
Compression and decompression may take place between a CBE and an M S or between a CBC and an MS.

The compression applies only to user information sent between the CBC and the MSii.e. excludes any padding
octets.

Padding in the case of CBS compression is defined as an integral number of octets where each padding octet has
avalue FF hexadecimal. The insertion of padding for different scenariosis described in the paragraphs below.
The compression footer ( see GSM3GPP 023.042 ) delimits the compressed user information bit stream at an
octet boundary. The remainder of the 'CBS-Message-I nformation-Page' sent between the CBC and the BSC
contains padding octets. The parameter 'CBS-Message-Information-Length' identifies the sum of the compressed
octets, the compression header, and the compression footer ( see GSM3GPP 023.042 ), but not any padding. |
Compression may apply to a single 'CBS-Message-Information-Page' or across multiple 'CBS-Message-
Information-Page's.

In the case where Compression applies only to a single 'CBS-Message-Information-Page’, the compression

header shall be the first octet in that ‘CBS-Message-1nformation-Page’ and the compression footer shall
immediately follow the compressed data stream. Any remaining octets after the compression footer shall contain
padding up to and including the 82nd octet position. However, if the 82nd octet position contains the

compression footer then there is no padding.

In the case where compression applies across multiple 'CBS-Message- | nformation-Page's, the compression

header shall be present only in the first octet position of the first 'CBS-Message-Information-Page’. The
compression footer shall immediately follow the compressed data stream which will terminate within the last
‘CBS-Message-Infirmation-Page’. Any remaining octets after the compression footer in the last 'CBS-Message-
Information-Page' shall contain padding up to and including the 82nd octet position in the last ‘ CBS-Message-
Information-Page’ . However, if the 82nd octet position of the last 'CBS-Message-Information-Page’ contains the
compression footer then there is no padding.

If it isrequired to convey different blocks of information which are to be treated by the M S as though they were
physically independent pages rather than concatenated information then page break characters ( see GSM3GPP
023.038) may be inserted in the character stream prior to compression. The boundaries created by the page

breaks will not normally align with the boundaries set by the page number parameters and so the page number
parameters cannot be used to identify physically separate blocks of meaningful information.

The decoding at the MS may be achieved by first locating the compression footer octet by working back from

the 82nd octet in the last 'CBS-Message-Information-Page'. If padding is present, the MS must skip backwards
over the padding until a non padding octet is found. By definition this octet must be the compression footer. The
compression footer has a pre-defined bit combination which can never replicate a padding octet. If padding is not
present in the 82nd octet position of the last 'CBS-Message-Information-Page, by definition the 82nd octet must

be the compression footer.

The compression footer defined in GSM3GPP 023.042 indicates whether there are any compressed data bits |
contained within the compression footer octet and, if not, how many compressed data bits are contained within

the octet immediately preceding the compression footer. In order to prevent possible replication of the padding
octet value in the compression footer octet value, the compression mechanism must ensure that when bits 0,1,2

in the compression footer are all ones all other bits in the compression footer octet are set to O- |

10 CBS Index

An index structure is defined in this section. Index can be used by the operator to inform the end user about the
type of CBS services available. Index has the structure of atree. It can thus have sub parts which are called
subindexes. A subindex can be embedded in the same index message as its parent ("embedded subindex") or it
can physically bein a separate index message ("child subindex"). Every index message has a unique message
identifier. They are always of the same type. Message Code 1010101010b shall be used to indicate thistype. The
root of the index structure shall be the index message with message identifier 0. Other index messages are linked
to the root index with links. Definition of their message identifiersis|eft to the operator.

A format ("enhanced format™) for the index messages is described in this section. If this enhanced format is used
in the index message the ms can present the index messages in its preferred format.

Available CBS services are introduced in the index. This means that their message identifier and name are stated.
Enhanced format includes a mechanism for separating a normal service introduction from embedded subindex



introduction and child subindex introduction. The introduction of an embedded subindex specifies the "subindex-
id" used for identifying services that belong to this subindex. Embedded subindexes can have subindexes
embedded in them etc. If these "second level embedded subindexes' are introduced their subindex-id shall begin
with the subindex-id of their parent. Same principle applies for subindexes in third, fourth etc. level. An example
of an index structureis given in figure 46.

Enhanced format includes a mechanism which allows the terminals to identify that the format of the index
message is enhanced. The index-id -field and the above mentioned M essage Code (1010101010b) constitute this
mechanism:

message-format = index-id index-element-intro+

index-id = "EI" version crlf

version = number+

number = B Al e e S I e N A I e 0

index-element-intro subindex-intro | service-intro

subindex-intro = subindex-id " " subindex-name crlf

subindex-id = subindex-character+

subindex-character = "at|b|...|"z" |"A"|"B" | ... |"Z"

subindex-name = name-character+

name-character = <gsmO03.38character excluding <CR> and <LF> >
crif = <CR> <LF>

service-intro = subindex-id message-id delimiter service-name crif.
message-id = number+

delimiter = e

service-name = name-character+

Current version used is 1.

Theuse of "." as delimiter means that this service is a child subindex of the index structure.
Delimiter " " isused in all other cases.

Subindex-id shall not be used if the service introduced isin the first level of the index. Subindex-id:s are used in
alphabetical order within an index message. They can be re-used in a child subindex.



0 Index:

(Msgld=0, Message Code =1010101010b)

Ell

20 Hospitals

34 Taxis

a News

a201 Int News

a202 Nat News

a203 Local News

b Sports

b301 Football News
b302 Hockey Results
b303 Basketball

¢ Finance

c401 Finance News

ca Quotes NYSE

ca412 NYSE industrial
ca413 NYSE electronics
ca4l4 NYSE blue
c420.Quotes Tokyo —
d Weather

d501 Local Weather
d502 National Weather
d503 Weather in Europe
d504 Weather in the World
900.Buy and Sell

— a0 Quotes Tokyo:

(Msgld = 420, Message Code = 1010101010b)

Ell

421 Tokyo Industrial
422 Tokyo Finance
423 Tokyo Blue

900 Buy and Sell:

(Msgld = 900, Message Code = 1010101010b)

Ell

901 Cars

902 Bikes

903 Boats

a Home Electronics
a911 Computers
a912 Televisions
a913 Radios

920 Baby Clothes
930 Magazines
940 Books

Figure 46



Annex A (informative):
Protocols for interconnecting CBC and BSC

Thefollowing is applicable for GSM only:

No mandatory protocol between the Cell Broadcast Centre (CBC) and the Base Station Controller (BSC) is
specified by GSM; thisisamatter of agreement between CBC and PLMN operators.

Some example protocols are provided in GSM 03.49 to assist CBC and PLMN operators. These are based on the

following principles, which CBC and PLMN operators are recommended to follow even if they choose not to
use one of the examples given in GSM 03.49.

The protocol(s) between CBC and BSC should:
a) provide the service defined for the CBC-BSC interface (see section 9);

b) be based on protocols normally used for communication between switching and/or computer equipment;

C) permit open interconnection - preferably using the OS| stack or equivalent (e.g. CCITT Number 7 Stack).
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9.3.2.2 Message ldentifier

This parameter identifies the source and type of the message. For example, "Automotive Association” (= source), "
Traffic Reports' (= type) could correspond to one value. A number of messages may originate from the same source
and/or be of the same type. These will be distinguished by the Serial Number. The Message Identifier is coded in binary.

The ME shall attempt to receive the CBS messages whose Message Identifiers are in the "search list". This "search list"
shall contain the Message Identifiers stored in the EFcgy;, EFcamip and EFcguir files on the SIM (see GSM 11.11) and
any Message ldentifiers stored inthe ME in a"list of CBS messages to be received”. If the ME has restricted
capabilities with respect to the number of Message Identifiersit can search for, the Message Identifiers stored in the
SIM shall take priority over any stored in the ME.

The use/application of the Message Identifier is shown in the following list, with octet 3 of the Message |dentifier shown
first, followed by octet 4. Thus "1234" (hex) represents octet 3 = 0001 0010 and octet 4 = 0011 0100.

0000 - O3E7 (hex): To beallocated by PLMN operator associations. If a Message Identifier from thisrangeis
inthe "search list", the ME shall attempt to receive such message.

This version of GSM 03.41 does not prohibit networks from using Message Identifiersin
the range 0000 - 03E7 (hex) for Cell Broadcast Data Download to the SIM.

03ES8 (hex LCSSMSCB M e |dentifier for E-OTD Assistance Datam e
03E9 (hex LCSSMSCB M e |dentifier for GPS Assistance Data m e

03EAS8 - OFFF (hex): Intended for standardization in future versions of GSM 03.41. These values shall not be
transmitted by networks that are compliant to this version of GSM 03.41. If aMessage
Identifier from thisrange isin the "search list", the ME shall attempt to receive this

message.

1000 - 107F (hex): Networks shall only use Message Identifiers from this range for Cell Broadcast Data
Download in "clear” (i.e. unsecured) to the SIM (see GSM 11.14). If amessage |dentifier
from thisrangeisin the "search list", the ME shall attempt to receive this message.

1080 — 10FF (hex): Networks shall only use Message Identifiers from this range for Cell Broadcast Data
Download secured according to GSM 03.48 [15] to the SIM (see GSM 11.14). If amessage
Identifier from thisrange isin the "search list", the ME shall attempt to receive this

message.

1100 - 9FFF (hex): intended for standardization in future versions of GSM 03.41. These values shall not be
transmitted by networks that are compliant to this version of GSM 03.41. If a Message
Identifier from thisrange isin the "search list", the ME shall attempt to receive this

message.

A000 - AFFF (hex): PLMN operator specific range. The type of information provided by PLMN operators using
these Message I dentifiers is not guaranteed to be the same across different PLMNSs. If a
Message Identifier from thisrange isin the "search list", the ME shall attempt to receive

this message.

BO0O - FFFE (hex): intended as PLMN operator specific range in future versions of GSM 03.41. These values
shall not be transmitted by networks that are compliant to this version of GSM 03.41. If a
Message Identifier from thisrange isin the "search list", then the ME shall attempt to
receive this message.

FFFF (hex): Reserved, and should not be used for new services, asthisvalue is used on the SIM to
indicate that no Message Identifier is stored in those two octets of the SIM. If this Message
Identifier isin the "search list", the ME shall attempt to receive this message.
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Introduction

This clause introduces the concepts and mechanisms involved in the compression and decompression of a stream of
data.

Overview

Central to the compression of a stream of data and the subsequent recovery of the original datais the that both sender
and receiver have information that not only describes the content of the data stream, but how the stream is encoded.

For example, asimple rule such as "it's 8 bit data" is enough to transport any character value in the range 0 to 255 with 8
bits being required for each and every character. In contrast if both sender and receive know that some characters are
more frequent than others, then the more frequent might be encoded in fewer bits while the less frequent in more -
resulting in a net reduction of the total number of bits used to express the data stream.

This knowledge of the nature of the data stream can be established in two ways. Either both sender and receiver can
agree some key aspects of the data stream prior to it being processed or key aspects of the data can be garnered
dynamically during its processing.

The disadvantage of an approach based on "prior information” is that it must be known. It can either be carried asa
header to the data stream, in which case it adds to the net size of the compressed stream. Or it can be fixed and known to
the (de)compression a gorithm itself in which case compression performance degrades as a given stream divergesin
nature from these fixed and known states. In contrast, the disadvantage of "dynamic information” is that it must be
discovered; typically this means a greater processing requirement for the (de)compressor. It also implies that
compression performance isinitially poor as the algorithm hasto "learn” about the data stream before it can apply this
knowledge. It will also require greater working memory to store its knowledge about the data stream.

The choice of compression algorithms is always a balancing of compression rate (in terms of fewer output bits), working
memory requirements of the (de)compressor and CPU bandwidth. For the compression of SM S messages, there isthe
additional requirement that it should work well (in terms of compression rate) even on short data streams.

Compression / Decompression is an optional feature but when implemented, the only mandatory requirement is * Raw
Untrained Dynamic Huffman’ . The default initialisation for the Huffman Encoder / Decoder operating in the Raw
Untrained Dynamic Huffman mode are defined in annex R. (See also subclause 4.1.)

i.e. Thereis no need for any pre-defined attributes such as language dependency to beincluded. Thisis of particular
significance for entities such as an MS which may have memory storage constraints.

3GPP



Error! No text of specified style in document. 3 Error! No text of specified style in document.

1 Scope

The present document introduces the concepts and mechanisms involved in the compression and decompression of a
stream of data.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

References are either specific (identified by date of publication, edition humber, version number, etc.) or
non-specific.

For a specific reference, subsequent revisions do not apply.
For anon-specific reference, the latest version applies.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

2.1 Normative references

[1] 3G TS 23.038: "Alphabets and language-specific information”.
2.2 Informative references
[2] "The Data Compression Handbook 2nd Edition" by Mark Nelson and Jean-Loup Gailly, published

by M&T Books, ISBN 1-22851-434-1.

3 Abbreviations

For the purposes of the present document, the following abbreviations apply.
CD Compressed Data
CDS Compressed Data Stream
CDSL Compressed Data Stream Length
CF Compression Footer
CG-ID Character Group 1D
CH Compression Header
CLC Compression Language Context
HI-1D Huffman initialization ID
KD-ID Keyword Dictionary ID
PU-ID PUnctuator 1D

3GPP
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4 Algorithms

The compression algorithm comprises a number of components that may be combined in avariety of configurations.
The discrete algorithms are discussed in the following subclauses.

4.1 Huffman Coding

The base compression algorithm is a Huffman coder, whereby charactersin the input stream are represented in the
output stream by bit sequences of variable length. Thislength isinversely proportional to the frequency with which the
character occursin the input stream.

Thisisthe only component of the whole compression algorithm that can be expected to beincluded in any
implementation, all other components are optional.

There are two possible approaches here:

a) the (de)coder can be "pre-loaded” with a character frequency distribution, thus improving compression rate for
streams that approximate to this distribution; or

b) the (de)coder can adapt the frequency distribution it uses to (de)code characters based on the incidence of
previous characters within the input stream.

In both cases, the character frequency distribution is represented in a"tree" structure, an example of which is shown in
figure 1.

Root Node
f=72
Node "E"
f=32 f=40
[
[ |
Node Node
f=12 =20
Node "R npn g
f=6 =6 f=10 f=10
Node T
f=2 f=4
upn Wy
f=1 f=1

Figure 1: Character frequency distribution

The tree represents the characters Z, W, T, R, A, O and E which have frequencies of 1, 1, 4, 6, 10, 10 and 40
respectively. The characters may be coded as variable length bit streams by starting at the "character node" and
ascending to the "root node". At each stage, if aleft hand path istraversed, a0 bit is emitted and if aright hand path is
traversed a 1 bit is emitted. Thusthe infrequent Z and W would require 5 bits, whereas the most frequent character E
reguiresjust 1 bit. The resulting bit stream is decoded by starting at the "root node" and descending the tree, to the left
or right depending on the value of the current bit, until a"character node" is reached.

It isarequirement that at any time the trees expressing the character frequencies shall be identical for both coder and
decoder. This can be achieved in anumber of ways.
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Firstly, both coder and decoder could use afixed and pre-agreed frequency distribution that includes all possible
characters but as noted above, this use of "prior information™ suffers when a given input stream has a significantly
different character frequency distribution.

Secondly, the coder may calculate the character frequency distribution for the entire input stream and prepend this
information to the encoded bit stream. The decoder would then generate the appropriate tree prior to processing the
bitstream. This approach offers good compression, especialy if the character frequency information may itself be
compressed in some manner. Approaches of this type are common but the cost of the prepended information for a
potentially small data stream makes it less attractive.

Thirdly, extend the algorithm such that although both coder and decoder start with known frequency distributions, and
subsequently adapt these distributions to reflect the addition of each character in the input stream. One possibility isto
haveinitia distributions that encompass all possible characters so that all that is required, as each input character is
processed, isto increment the appropriate frequency and update the tree. However, the inclusion of all possible
charactersin the initial distribution means that the treeis relatively slow to adapt, making this approach less appropriate
for short messages. An aternative isto have aninitia distribution that does not include all possible characters and to
add new characters to the distribution if, and when, they occur in the input stream.

To achieve the latter approach, the concept of a"special" character isrequired. A "specia" character is one whose value
is outside the range of the character set being used (e.g. 256 if the character set has arange 0 to 255). These characters
therefore do not form part of the input stream being conveyed, but their existence in the compressed stream signals the
need for the decoder to adjust its behaviour. Here a"specia" character is used to signal that the following n bits (where
nisafixed value) represent a new character that needs to be added to the frequency distribution. In the example above
this would be done by replacing the "character" node containing the character Z with a new node that had as its children
the "character" nodes for Z and for the new character.

This s the approach taken here. It provides considerable flexibility, effectively enabling all of the foregoing approaches.
The specific approach to be used for a given message is signalled in the header.

The algorithm uses an additional optimization in that 2 special characters are defined, one meaning that a 7-bit literal
follows and the other for 8-hit characters. So for example:

- Theinitia tree can contain just the "new character follows' special character(s). In this case, the input stream
"AAA" would result in:
[1 bit = new character(7bit) specia][7 bits="A"][2 bits="A"][1 bit ="A"]

- Ascan be seen from the above there is quite a high cost in adding a new character (the "specia” plusliteral). So
if theinitial tree contains a small subset of the generally most frequently used characters, the cost of character
addition can be avoided for these characters.

- Given that we can signal in the header a specific initial frequency distribution, there is no reason why this
distribution cannot contain all possible characters and frequency adaptation enabled or disabled as appropriate.

A detailed description of Huffman coding can be found in Chapter 4 of "The Data Compression Handbook 2nd
Edition" by Mark Nelson and Jean-Loup Gailly, published by M& T Books, ISBN 1-22851-434-1.

4.2 Character Groups

Character grouping is an optional component that can effect an increase in compression performance of the Huffman
coder. Thistechnique groups characters that may be expected to occur together within the input stream and signals
transitions between the groups rather than each individual character.

The algorithm derives benefit by;
a) reducing the need to add new characters to the frequency distribution; and

b) using asmaller overal tree. For example, assume that there is no pre-loaded distribution and a stream comprised
the characters "abcdefABCDEF".

The capital letters can be encoded more efficiently by signalling the transition to "upper case" and then coding the extant
lower case characters rather than introducing 6 new characters. "Special" characters are used to signal transitions
between groups of characters.
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4.3 UCS2

Input streams comprising 16bit UCS2 information are handled in a manner similar to Character groups. Both coder and
decoder maintain knowledge of "the current” Basic Multilingual Plane row for characters in the input stream and the
row octet itself isthen omitted from the output stream for sequences of characters within that row. Transitions between
rows are signalled in the output stream by a"specia” character.

Support for UCS2 is optional.

4.4 Keywords

The algorithm optionally supports the concept of dictionaries - essentially alist of key words or phrases of up to

255 charactersin length. Dictionaries need to be known to both the coder and the decoder. The input stream is matched
against entries in the dictionary and matching characters in the stream are replaced with a reference to the dictionary
entry.

Again "special" characters are used to signal that the following sequence of bits describe a reference to a dictionary
entry. So for example, if adictionary contains the phrases "Please" and "meeting”, an input stream "Please cancel the
monthly meeting” would be rendered as:

[keyword specia][10 bits = "Please"][.......][keyword special][10 bits = "meeting"]

Dictionary matches for long strings can result in very high compression rates.

4.5 Punctuation

The punctuation processor is distinct from the other algorithms in that it is non-symmetric so the decompressed stream
may not be identical to the original. Its useis therefore mainly applicable to input streams comprising human readable
sentences where it is sufficient to preserve the meaning of the content, but not the exact format. It is also applicable
when the input stream is a"standard sentence” that is known to produce a symmetric result. The punctuation processor is
applied before (on coding) and after (on decoding) any of the other algorithms. Its functions are:

- toremove leading and trailing spaces from the input stream;
- toreplace repeated spaces within the stream with a single space;
- toremove (on coding) and insert (on decoding) spaces following certain punctuation characters;

- todecapitalize (on coding) and capitalize (on decoding) the first character of the stream, the first character
following an appropriate punctuation character or a paragraph symbol and capitalized single character words
suchas"I";

- toremove (on coding) and insert (on decoding) afull stop if it isthe last character of the stream.

The use of the punctuation processor is optional.

4.6 Character Sets

The use of pre-loaded frequencies, key word dictionaries and the punctuation processor all require that a consistent
character set is used by both coder and decoder. As there can be no assumption that the same character will be have the
same value (or even be available) on the devices used to send and receive a compressed message, the algorithms are
specified to operate on a known character set to which (prior to coding) and from which (post decoding) a device needs
to convert an input stream to render it in the native character set of the device.

The handling of character setsis mandatory for all implementations.

5 Compressed Data Streams

This clause provides:
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- A detailed specification of the algorithms and data structures that implement compression and decompression
mechanisms.

51 Structure

A Compressed Data Stream (CDS) comprises three key components:

- aCompression Header (CH) containing a variable number of octets, the content of which defines the nature of
the compressed data;

- the Compressed Data (CD) which is a bit stream of variable length;

- aCompression Footer (CF) which is used to signal the number of bitsin the last octet of the CDS that form part
of the compressed data.

5.2 Compression Header

The Compression Header (CH) comprises a variable number of octets that define the nature of the compressed data.

The compression header allows for awide range of compression alternatives, however of these alternatives only oneis
defined as the basic mandatory form of compression that shall be supported by all implementations. Thisis the use of
the basic Huffman a gorithm initialized with no prior knowledge of character distribution. This case can be signalled
directly by setting a single octet(octet 1) for the compression header with the value of 120 (decimal).

5.2.1 Compression Header - Octet 1

Thefirst CH octet is mandatory and is defined as follows:

Table 1: CH octet

7(6[(5[4[3[2[1|0| Description

0 There is no subsequent CH octet

1 A further CH octet follows

ninin{n The "Compression Language Context" thisis described below

0 Punctuation processing disabled

1 Punctuation processing enabled

0 Keyword processing disabled

1 Keyword processing enabled

0| Character group processing disabled

1] Character group processing enabled

As noted in clause 4, the compression algorithms can be configured to operate in a variety of ways and may rely on end-
to-end knowledge of "prior" information such as which key word dictionary isto be used.
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A requirement that all configuration information be explicitly stated in the CH isless efficient (in terms of compression
ratio) than if adefault configuration is known and only variations from this need be signalled. However, amajor
determinant of configuration is the language in which the original message to be compressed is composed. For example,
different keyword dictionaries would be required for French and opposed to German and character frequency
distributions for English texts may vary greatly from those for Swedish texts. From this it can be seen that a universal
"default" configuration would be of little value.

To address this, the Compression Language Context (CLC) allows a default configuration to be specified for each of the
languages defined in GSM-03.383G TS 23.038 [1] in relation to the Cell Broadcast Data Coding Scheme as follows:

- TheCLCin bits 6 to 3 of the CH specify the language as per GSM-03-383G TS 23.038 [1] in the case where bits
7 to 4 of the Cell Broadcast Data Coding Scheme octet are set to 0000.

- If and when required, higher order bits of the CLC can be signalled by a subsequent CH octet as described below.

- The CLC value 1111 (language unspecified) will indicate a "default” configuration that is language independent.
Thisis specified in annex R and involves the basic Huffman (de-)coding with no initial character frequency
distribution, see example below.

Table 2: Huffman (de-)coding with no initial character frequency distribution

7165|432 1|0| Description

0[{1(1|1|1|{0]|0]|0] BasicHuffman (de-)coding only.

5.2.2 Compression Header - Octets 2 to n

Any second and subsequent CH octets are used to vary the configuration defaults established by the CLC. These octets
all comprise a continuation bit followed by a Type, Vaue structure as follows:

Table 3: Value structure

716(5[4|3|2|1|0| Description

0 There is no subsequent CH octet
1 A further CH octet follows
ninin CH Extension Type

n{n|{n{n| CHExtensionVaue

The bits of the semi-octet CH Extension value are interpreted left to right, MSB to LSB. If the CH contains more than
one octet of the same CH Extension type, the CH Extension value of a subsequent CH octet, is interpreted as being next
most significant semi-octet of the composite value being signalled.

For exampleif the CLC in CH octet 1 indicates that the default Huffman Initialization ID is 1 (decimal) and the required
HI-ID is 37 (decimal), then the following octets (in the range 2 to n) would a so be required in the CH.

Table 4: CH extension octets (Example)

716(5|4|3|2|1|0| Description

1{0({1({1f{0[1({0[1]| Thedefault HI-ID isreplaced with the value 0101
0{0{1{1{0|0|1|0| Thecurrent HI-ID value (0101) is extended to 0010 0101
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The following values are defined for the CH Extension Type:

000

NOTE:

001

Extend CLC. The CH Extension Vaue contains higher order bits that are to be pre-pended to the current
CLCvaue.

for 1st occurrence of the Extend CLC CH Extension Type in the CH, the value for the CLC specified in
CH octet 1 is not replaced but rather the process of "extension" begins directly. Thusisthe CLC to be
used is 18, octets 1 and 2 of the CH would contain:

Table 5: CLC extension (Example)

6|5(4(3|2|1|0] Description

0fo0|1]0 The least significant semi-octet of the CLC is 0010

0{0]0]|0|1]| TheCLC value(0010) is extended to 0001 0010

Change Character Set. The CLC defines a default character set (UCS2 or otherwise) within which
compression will operate. The Change Character Set CH Extension Type indicates that this should be
overridden by the character set specified by the CH Extension Value. If a CH contains more than one
Change Character Set CH Extension Type octet, the CH Extension Value contained in subsequent CH
octets of this type contains higher order bits and are to be pre-pended to the value of the new character set.

The following Character Sets are defined:

0000 No character set defined. To be used where original message content is binary data and
compression is solely via Huffman coding with no initial frequency training and thus thereis no
reguirement to ensure consistent use of character set by coder and decoder.

0001 GSM 7 bit default alphabet (3G TS 23.038GSM-TS03:38[1])
0010 Codepage 437
0011 Codepage 850

All other values are reserved - see section 5.2.2.1

010

NOTE:

011

A Change Character Set to UCS2 codepoint is not defined here. Wherethe CLC indicates a character set
other than UCS2 and there is aneed to change to UCS2 then thisis achieved using the Change UCS2 row
parameter described below.

Change UCS2 Row. The CLC defines a default character set (UCS2 or otherwise) within which
compression will operate. The Change UCS2 Row CH Extension Type indicates that this should be
overridden by the use of UCS2 and the UCS2 row value for the first character in the input stream is that
specified by the CH Extension Value. If a CH contains more than one Change UCS2 Row CH Extension
Type octet, the CH Extension Vaue contained in subsequent CH octets of this type contains higher order
bits for the initial UCS2 Row value and are to be pre-pended to the current value.

Change UCS2 Row CH Extension Type octet effectively overrides any prior Change Character Set CH
Extension Type octet and vice versa so these types are logically mutually exclusive within a given CH.

Change Huffman Initialization. The CLC defines a default set of parameters for the initialization of the
Huffman (de)coder. The Change Huffman Initialization CH Extension Type indicates that this should be
overridden by the set of initialization parametersidentified by the Huffman Initialization ID contained in
the CH Extension Vaue. If a CH contains more than one Change Huffman Initialization CH Extension
Type octet, the CH Extension Value contained in subsequent CH octets of this type contains higher order
bits for the initial Huffman Initialization ID value and are to be pre-pended to the current value.
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100 Change Keyword Dictionary. The CLC defines a default set of parameters for the initialization of the
Keyword (de)coder. The Change Keyword Dictionary CH Extension Type indicates that this should be
overridden by the set of initialization parametersidentified by the Keyword Dictionary 1D contained in the
CH Extension Value. If a CH contains more than one Change Keyword Dictionary CH Extension Type
octet, the CH Extension Value contained in subsequent CH octets of this type contains higher order bits
for theinitial Keyword Dictionary ID value and are to be pre-pended to the current value.

101 Change Punctuator. The CLC defines a default set of parameters for the initialization of the punctuation
(de)coder. The Change Punctuator CH Extension Type indicates that this should be overridden by the set
of initialization parametersidentified by the Punctuator ID contained in the CH Extension Value. If aCH
contains more than one Punctuator CH Extension Type octet, the CH Extension VValue contained in
subsequent CH octets of this type contains higher order bits for the initial Punctuator ID value and are to
be pre-pended to the current value.

110 Change Character Group. The CLC defines a default set of parameters for the initialization of the
Character Group (de)coder. The Change Character Group CH Extension Type indicates that this should
be overridden by the set of initialization parameters identified by the Character Group ID contained in the
CH Extension Value. If a CH contains more than one Change Character Group CH Extension Type octet,
the CH Extension Value contained in subsequent CH octets of this type contains higher order bits for the
initial Character Group ID value and are to be pre-pended to the current value.

111 Reserved, see section 5.2.2.1

5.2.2.1 Compression Header reserved extension types and values
Any currently undefined values in the range 0 to 255 decimal are reserved.

Values above 255 are available for user to user requirements.

5.2.3 Identifying unique parameter sets

The four component compression agorithms (Huffman, Keywords, Character Groups and Punctuation) may all have a
variety of initialization options. For each algorithm, a given set of initialization options needs to be identified for the
processing of agiven input stream.

Initialization and operation of the algorithms depends not only on the language in which the original sourcetextis
composed but also the character set (UCS2 or otherwise) that is to be used during processing. Thus the Huffman
Initialization ID (HI-1D), Keyword Dictionary 1D (KD-ID), Punctuator ID (PU-ID) and Character Group ID (CG-ID)
only define unique values within the context of a given character set (the default established by the CLC or subsequently
amended via Change Character Set or Change UCS2 Row CH Extension types) and within the context of the language
indicated by the CLC.

5.3 Compressed Data

The Compressed Data (CD) is a stream bits of variable length that represent either an encoding of the content original
input stream or control information indication that the operation of some algorithm should vary in some manner.

Control information is signalled within the CD by Huffman encoded symbols (characters) whose value is greater than
255 decimal. Huffman encoded symbols in the range 0 to 255 are of course characters from the original input stream.
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The following control symbols are defined:

Table 6: Compressed Data: control symbols

Decimal Significance
value
256 New 7 bit character.

On encoding, if a character (octet) from the input stream in the range 0 to 127 does not
exist in the Huffman tree, then the New 7 bit character symbol is Huffman encoded to
the CD and bits 6 to O of the original octet are copied unchanged to the CD. The
Huffman tree would then be updated to include the new character as described in the
sections below.

On decoding the New 7 bit character symbol, the symbol itself is discarded and the next
7 bits of the CD are copied unchanged to bits 6-0 of the octet to be output, bit 7 of
which is zero. The Huffman tree would then be updated to include the new character.
257 New 8 bit character.

The operation of this is identical to that of the New 7 bit character except that on
encoding, the input character is in the range 128-255 and on decoding, bit 7 of the
output character is set to 1.

258 Keyword.

This symbol (Huffman encoded) prefixes a sequence of bits of variable length in the CD
that define a representation of characters in the uncompressed stream by an entry in a
keyword dictionary.

On encoding, if a sequence of characters in the input stream can be represented by an
entry in a keyword dictionary, the Keyword symbol is Huffman encoded to the CD
followed by the bit sequence describing the keyword entry (this is described below).
On decoding the Keyword symbol, the symbol itself is discarded and the bit sequence
describing the keyword entry is passed to the Keyword processor to recovery the
original character sequence to be placed in the output stream.

259 to 265 [Character Group Transitions.

These symbols signal transitions between groups of characters defined within the
Character Group processor. For example, if 2 groups are defined to be the lower case
and upper case characters then the input stream:

"abcdefABCDEF" would become "abcdef<Change Group>abcdef"

On encoding, Character Group Transition symbols are generated by the Character
Group processor and simply passed to the Huffman processor for encoding.

On decoding a Character Group Transition symbol, it is simply passed from the
Huffman processor to the Character Group processor which takes the appropriate
action based its current state and the group transition indicated.

266 New UCS2 Row.

On encoding, if the next UCS2 character in the input stream has a "row octet" of a
different value to that of the previous character in the input stream, the New UCS2 Row
symbol is Huffman encoded to the CD and the 8 bit of the new row octet are copied
unchanged to the CD. The new row octet is stored by the UCS2 processor as the
"current row octet” and subsequent input characters within the current row are Huffman
encoded as the 8 bit value of the character within the "current row".

On decoding the New UCS2 Row symbol, the symbol is discarded and the next 8 bits
are read from the CD and stored by the UCS2 processor as the "current row octet".
Subsequent UCS2 characters are decoded by treating the 8 bit character values
decoded by the Huffman processor as characters within the "current row".

3GPP



Error! No text of specified style in document. 12 Error! No text of specified style in document.

5.4 Compression Footer

Although Compressed Data Stream Length (CDSL) - the total number of octets that contain the CDS - is known, the CD
element of the CDS is a bit stream and therefore may not end on an octet boundary. The Compression Footer (CF) is
used to indicate the end of the CD asfollows:

- Cdculate the number of meaningful bitsin the last octet of the CD (i.e. total CD bits modulo 8).

- If the number of meaningful bitsis >0 and <6 store the number of meaningful bitsin bits 2 to O of the last octet.
Otherwise extend the CD by adding 1 octet and store the number of meaningful bitsin bits 2 to 0 of this new
octet. In the case where the number of meaningful bitsis 8 then bits 2 to 0 of the new octet are set to zero.

For example if there are 4 meaningful bitsin the last CD octet, the CF will be constructed to occupy the shaded areain
table 7.

Table 7: CF with >0 and <6 meaningful bits in last octet (Example)

0 7 6 5 4132 ]1]|60
X[ X | X[ X]X 1(10]0

Alternatively if there are 6 meaningful bitsin the last CD octet, a new octet needs to be added. The CF will be
constructed to occupy the shaded areain table 8.

Table 8: CF with >5 meaningful bits in last octet (Example)

0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1(0
X[ X | X[ X ]| X[X]X 1 110

If there are 8 meaningful bitsin the last CD octet, a new octet needs to be added. The CF will be constructed to occupy
the shaded areaiin table 8a.

Table 8a: CF with 8 meaningful bits in last octet (Example)

0 7 6 5 4 3 2 1 (0] 7 6 5 4132|110
X[ X | X[ X ]| X[X]| X ] X]|X 00| O

In all the tables above, the bitsin the shaded area which have no bit value defined are set according to the particular
bearer being used to transport compressed data. e.g. CBS. Where no particular reference is made regarding the value of
those bits they may be set to any value.

6 Compression processes

This clause defines the detailed operation of the various compression algorithms.

6.1 Overview

This subclause describes how the various compression a gorithms are combined.
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6.1.1  Compression

Table 9: Compression

Input 1) The nature of the compression to be performed.
2) The input stream of characters to be compressed.
Step 1 Construct the Compression Header so as to fully describe the nature of the

compression to be performed as requested by higher software layers.

Note that it is the responsibility of higher software layers that use the compression
algorithms to ensure that only those aspects of the compression algorithms that are
supported by a particular implementation are requested.

Step 2 Initialize as defined by the CH the following components:

1) Character Set Converter

2) Punctuation Processor

3) Keyword Processor

4) UCS2 Processor

5) Character Group Processor

6) Huffman Processor

Step 3 If the Character set in which input stream is composed is different from that specified in
the CH, convert the input stream so that it is rendered in the Character set (UCS2 or
otherwise) specified in the CH.

Note that if characters in the input stream cannot be rendered in the character set
specified in the CH, it is the responsibility of higher software layers that use the
compression algorithms to detect this situation and take appropriate action.

Step 4 If the Punctuation Processor is enabled, use it to encode the character set converted
input stream produced by Step 3 above.

Step 5 Set the current character position to the start of the character stream produced as the
output of Step 4 above.

Step 6 If the Keyword processor is not enabled goto Step 7.

Examine the sequence of characters starting at the current character position in the
input stream and determine if they can be represented by an entry in the keyword
dictionary.

If an appropriate keyword is not found goto Step 7.

If the Character Group processor is enabled, pass it the Keyword symbol and Huffman
encode to the CD the sequence of symbols output by it.

Huffman encode the Keyword symbol to the CD and then copy the bit sequence
describing the keyword entry to the CD.

Goto Step 10.
Step 7 If the input stream is not UCS2 goto Step 8.

If the character at the current character position in the input stream has a different
UCS2 row octet from the previous character Huffman encode the New UCS2 Row
symbol to the CD and then copy the new row octet to the CD.

Remove the row octet from the character at the current character position in the input
stream which will subsequently treated as an 8 bit value.
Step 8 If the Character Group processor is not enabled goto Step 9.

Pass the character at the current character position in the input stream to the Character
Group processor and Huffman encode to the CD the sequence of symbols output by it.
Goto Step 10.

Step 9 Huffman encode the character at the current character position in the input stream.
Step 10 Increment the current character position by the number if input characters processed in
steps 6 to 9 above.

If the entire input stream has not been processed goto Step 6 above.
Step 11 Construct the Compression Footer.
Output The completed Compressed Data Stream.

Note that the possibility exists that the CDS may be larger than the original input
stream. In this case it is the responsibility of higher software layers that use the
compression algorithms to detect this situation and take appropriate action.
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6.1.2 Decompression

Table 10: Decompression

Input The Compressed Data Stream
Step 1 Interpret the Compression Header to determine the nature of the decompression to be
performed.

Note that it is the responsibility of higher software layers that use the decompression
algorithms to handle appropriately the case where the nature of the decompression to
be performed is not supported by a particular implementation.

Step 2 Initialize as defined by the CH the following components:

1) Character Set Converter

2) Punctuation Processor

3) Keyword Processor

4) UCS2 Processor

5) Character Group Processor

6) Huffman Processor

Step 3 Interpret the Compression Footer to determine the total number of significant bits in the
Compressed Data (CD). Set the total number of bits processed to zero.
Step 4 Read bits from the CD passing them to the Huffman decoder to generate the "current

symbol”. The bits should be read in the order bit 7 to bit O within each CD octet. CD
octets are processed in the order 1 to n.
Step 5 If the Keyword processor is not enabled, goto Step 6.

If the "current symbol" is the Keyword symbol, read the bit sequence describing the
keyword entry from the CD. Pass the keyword entry description to the Keyword
processor for decoding and add the resulting sequence of characters representing the
keyword to the output stream.

Goto Step 9.
Step 6 If the Character Group processor is not enabled goto Step 7.

If the "current symbol" is a Character Group Transition symbol, pass it to the Character
Group processor so that the current group can be updated and goto Step 9.

If the value of the "current symbol" is in the range 0 to 255 (i.e. not a control symbol),
pass the "current symbol” to the Character Group processor and set the new value of
the "current symbol" to that returned by the Character Group processor.

Step 7 If the output stream is not UCS2 goto Step 8.

If the "current symbol" is the New USC2 Row symbol, read the new "current UCS2 row
octet" from the CD and goto Step 9.

Pre-pend the "current UCS2 row octet” to the 8 bit value of the "current symbol” to
produce a 16 bit UCS2 character.

Step 8 Add the "current symbol" to the output stream.

Step 9 Increment the total number of bits processed by the number of bits read from the CD in
steps 4 to 8 above.

If the total number of bits processed is less than the total number of significant bits in
the CD goto Step 4.

Step 10 If the Punctuation Processor is enabled, use it to decode output stream produced by
steps 3 to 9 above.

Step 11 If the Character set (UCS2 or otherwise) specified in the CH, is different from that
required by higher level software layers, convert the output stream produced by step 10
above so that it is rendered in the Character set (UCS2 or otherwise) required by higher
level software layers.

Note that if characters in the stream cannot be converted, it is the responsibility of
higher software layers that use the compression algorithms to detect this situation and
take appropriate action.

Output The decompressed original input stream.

3GPP



Error! No text of specified style in document. 15 Error! No text of specified style in document.

6.2 Character sets

The need for character set conversion arises in that a number of the compression a gorithms operate on the basis of
"prior information™ about the nature of human readable texts. For example Huffman frequency initializations may
specify the aninitial relative frequency for the letter "€" as opposed to the letter "x". Similarly, a keyword dictionary
may contain the word "meeting".

Consider the case where a keyword dictionary contains the entry "£10,000" composed using the Code Page 850
character set. If an input stream containing the string "£10,000" also composed in Code Page 850 is processed, the string
will be replace in the CD by areference to the keyword entry. In contrast if the input string is composed using the GSM
7 bit default alphabet (3G TS 23.038GSM-03:38 [1]) than a match between the input string and the keyword entry will
not be found as the value of the "£" symbol in Code Page 850 is 156 decimal whereas in the GSM 7 bit default al phabet
itis2 decimal.

There can be no assumption that higher level software layers responsible for composing the original input stream to be
compressed and displaying the resulting decompressed output stream use the same character set.

Thus:

- The character set used to compose initialization parameter sets and used for the compression of a given input
stream shall be the same for both compression and decompression.

- Where an input stream is composed using a character set that is different from that used for compression it shall
be converted prior to compression.

- Where an output stream is required in a character set that is different from that used for compression it shall be
converted after decompression.

Thereisan additional requirement in that a number of the compression algorithms perform upper / lower case
conversions upon the characters within the character set used for compression. The mapping between "lower" and
"upper" case characters needs to therefore be known.

6.2.1 Initialization

Initialization of character set conversion processing will typically involve identifying and loading the appropriate tables
to a) convert between character sets and b) convert between upper and lower case characters.

Asthe character set(s) in which uncompressed datais required to be rendered is largely an implementation specific
matter, so is the precise specification of the tables to convert these to/from the character set specified for compression.
However, they need to be sufficient to support the following functions:
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6.2.2 Character set conversion

Table 11: Character set conversion

Input 1) The value of the source character.

2) The character set in which the source character is rendered.

3) The character set in which the source character is to be rendered.

Output 1) The value of the converted character.

2) A Boolean value indicating whether a successful conversion has been performed.
Process |[If the source character can be rendered in the target character set, its value in the
target characterset is returned and a successful conversion is indicated.

Otherwise, the value of the source character is returned unchanged, a conversion
failure is indicated and higher software layers need to take appropriate action.

For example:

- The character "A", 65 decimal in Code Page 850 is rendered in the GSM 7 bit
default alphabet also as 65 decimal so this value is returned and a successful
conversion is indicated.

- The character "£", 156 decimal in Code Page 850 is rendered in the GSM 7 bit
default alphabet as 1 decimal so the value 1 is returned and a successful
conversion is indicated.

- The character "0" 234 decimal in Code Page 850 cannot be rendered in the GSM 7
bit default alphabet so the value 234 is returned unchanged and a conversion
failure is indicated.

6.2.3 Character case conversion

Conversion between upper and lower case for characters within the character set used for compression will also typically
be supported by conversion tables that indicate for each character in the character set, the value of any lower case or
upper case equivalent character such that the following function can be supported.

Table 12: Character case conversion

Input 1) The value of the source character.
2) The case (lower or upper) in which the source character is to be rendered.
Output 1) The value of the case converted character.

Process |If the character can be rendered in the case requested and the value of this case
converted character is different from that of the source character, the value of the case
converted character is returned.

Otherwise (i.e. the source character is already in the requested case or the character
does not have upper and lower case equivalents), the value of the source character is
returned unchanged.

6.3 Punctuation processing

The punctuation processor achieves compression by using the "prior information™ that the uncompressed stream is
human readable and is constructed of sentences that conform to a known set of punctuation rules. Essentially this means
that certain characters within the input stream, of themselves imply information about subsequent characters and this
may therefore be omitted from the compressed stream. In this way the algorithm achieves some significant compression
in avery simple manner.

However, because the algorithm operates on information about sentence structure rather than the exact sequence of
characters used to render this, it is non-symmetric. In other words, athough the overall meaning of the human readable
input stream is preserved between compression and decompression, the exact sequence of charactersis not. Higher level
software layers or even user inspection may therefore be required to determine if the use of this processor is appropriate
for agiven input stream.
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In addition to the ability to handle the conversion of characters between upper and lower case (as described in the
previous subclause), the processor requires that certain characters (expressed in the character set to be used for
compression) are assigned special attributes. These are:

Table 13: special attributes

Attribute Description
PU-IWS Inter-word separator. A character with this attribute is that typically used to separate
words within the input stream.

Only one character in the character set may have this attribute.

This attribute is typically set for the "space" character (32 decimal).
PU-LST Last Sentence Terminator. A character with this attribute is that typically used to
terminate the last sentence in the input stream.

Only one character in the character set may have this attribute.

This attribute is typically set for the "." full stop character (46 decimal).
PU-WSF |Word Separator Follows. A character with this attribute is expected to be followed by
one or more characters which have the PU-IWS attribute set.

Any number of characters within the character set may have this attribute.

Examples of characters that would normally have this attribute set are the exclamation
mark (), comma (,), full stop (.), colon (:), semi-colon (;) and question mark (?).
PU-UCF |Upper Case Follows. A character with this attribute is expected to be followed by an
upper case character such as occurs at the start of a sentence or paragraph.

Any number of characters within the character set may have this attribute.

Typically, characters with this attribute set will also have the PU-WSF attribute set.
Examples are the exclamation mark (1), full stop (.), and question mark (?).

Other examples associated with new paragraphs might include the carriage return (13
decimal) and line feed (10 decimal) symbols.

PU-UCW |Upper Case Word. A character with this attribute set is expected to be upper case if it is
a word i.e. if it is both preceded and succeeded by character with the PU-IWS attribute
set.

Any number of characters within the character set may have this attribute.

An example in the English language is the letter "I".

PU-NSI No Separator Insertion. A character with this attribute set is does not have the PU-IWS
attribute set but is none the less expected to be preceded by a character for which the
PU-WSF attribute is set.

Any number of characters within the character set may have this attribute.

Typically, characters with this attribute set will be numeric digits so that the case can be
resolved where characters which have the PU-WSF attribute set such as comma (,)
and full stop (.) can be used in number formatting as in the case of the string
"£10,000.25".

6.3.1 Initialization

Initialization of the punctuation processor will typically involve loading atable containing the combination of attributes
defined for each character in the character set to be used for compression for the language defined by the CLC.
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6.3.2  Compression

For compression, the punctuation processor operates as follows:

Table 14: compression punctuation processor

Input The input stream of characters to be compressed, rendered in the appropriate
character set.

Step 1 Set the current character position to the start of the input stream.

Step 2 Determine the attributes of the current character.

If some previous character in the input stream has not had the PU-IWS attribute set
goto Step 3.

If the current character has the PU-IWS attribute set goto Step 8.

Convert the current character to lower case and store the returned value as that of the
"previous character". Store the attributes of the current character as those of the
"previous character” after clearing any PU-UCW attribute.

Goto Step 8.
Step 3 If the previous character has the PU-WSF attribute and the current character has the
PU-IWS attribute goto Step 8.

Otherwise clear the PU-WSF attribute for the "previous character"”.

Step 4 If the previous character has the PU-UCF attribute, convert the current character to
lower case and clear the PU-UCF attribute for the "previous character".

Step 5 If the previous character has the PU-UCW attribute and the current character has the
PU-IWS attribute, convert the previous character to lower case.

Step 6 If the previous character has the PU-IWS attribute and the current character has the

PU-IWS attribute, goto Step 8.

Otherwise add the previous character to the output stream and set the value of the
previous character to that of the current character.

Step 7 If the current character has the PU-UCW attribute and the previous character attributes
do not contain the PU-IWS attribute, clear the PU-UCW attribute for the current
character.

Set the attributes for the "previous character" to those of the current character.

Step 8 If the current character is the last character in the input stream and if some previous
character in the input stream has not had the PU-IWS attribute set and if the previous
character attributes contain neither the PU-IWS not the PU-LST attribute, add the
previous character to the output stream.

Step 9 If the current character is not the last character in the input stream, read the next
character from the input stream, set the current character to this value and goto Step 2.
Output The de-punctuated data stream.
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6.3.3 Decompression

For decompression, the punctuation processor operates as follows:

Table 15: decompression punctuation processor

Input The de-punctuated stream of characters to be punctuated, rendered in the character
set used for compression.

Step 1 Set the current character position to the start of the de-punctuated stream.

Step 2 Determine the attributes of the current character.

If the current character is the first character in the stream, convert it to upper case and

goto Step 8.

Step 3 If the current character has the PU-IWS attribute and the "previous character" attributes
has the PU-UCW attribute, convert the stored value of the "previous character" to upper
case.

Step 4 If the "previous character" attributes contain the PU-UCF attribute, and the current

character was not generated by Step 10 below, convert the current character to upper
case and clear the PU-UCF attribute for the "previous character" attributes.

Step 5 If the "previous character" was generated as a result of Step 10 and the current
character contains the PU-NSI attribute goto Step 7.

Step 6 Add the "previous character" value to the output stream.

Step 7 If "previous character" attributes contain the PU-IWS attribute and the current character

has the PU-UCW attribute, add the PU-UCW attribute to those of the "previous
character". Otherwise clear any PU-UCW attribute stored for the "previous character".

Step 8 Set the value of the "previous character"” to be that of the current character.

Step 9 If the attributes of the current character contain the PU-UCF attribute set this attribute
for the "previous character".

Step 10 If the attributes of the current character contain the PU-WSF attribute and the current

character is not the last character in the de-punctuated stream, insert the character
containing the PU-IWS attribute at the position following the current character in the de-
punctuated stream.

Step 11 If the current character is not the last character in the de-punctuated stream, read the
next character from the stream, set the current character to this value and goto Step 2.
Step 12 Add the previous character to the output stream.

If the current character attributes do not contain the PU-UCF attribute or the previous
character value equals that of the character which has the PU-LST attribute set, add
the character which has the PU-LST attribute set to the output stream.

Output The punctuated data stream.

6.4 Keywords
The operation of the Keyword processor is controlled by the set of parameters defined by a Keyword Dictionary that is
uniquely defined (within a CLC) by the value of the Keyword Dictionary 1D (KD-ID) specified in the CH.
6.4.1 Dictionaries
A Keyword Dictionary specifies the following items:
1) Character Set ID

Thisisthe character set in which the dictionary is composed and shall therefore be equal to the character set to be
used for compression as specified in the CH.

2) Match Options

Thisisacollection of bit flags that control how text in the input stream is to be matched against key word
dictionary entries. These are described in the table below in which Bit 0 is considered to be the lease significant
bit of the Match Options value.
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Table 16: Match options

Bit Description

0 |If set, input stream text shall exactly match the dictionary entry.

1 [If set, input stream text may match the lower case conversion of a dictionary entry.

2 |If set, input stream text may match the upper case conversion of a dictionary entry.

3 |If set, input stream text may match the upper case conversion of the 1st character of a

dictionary entry followed by the lower case conversion of the remaining characters of
the dictionary entry.

4 |If set, input stream text may match a dictionary entry prefixed by the keyword prefix
characters (if any) described below.

5 [If set, input stream text may match a dictionary entry suffixed by the keyword suffix
characters (if any) described below.

6 |If set, input stream text may match a part of a dictionary entry. A partial match occurs
when, a dictionary entry contains n characters and a match is found with the first m
characters where m is less than n.

7- |All other bits are reserved.

3) Keyword Prefix

The 1st octet is the Keyword Prefix Length which specifies the number of characters that form the prefix string.
The length octet is followed by the actual characters of the prefix string.

4) Keyword Suffix

The 1t octet is the Keyword Suffix Length which specifies the number of characters that form the suffix string.
The length octet is followed by the actual characters of the suffix string.

5) Keyword Threshold

This value determines the minimum number of charactersin the input stream that needs to be replaced by afull
match with a keyword entry. For a partial match the value of the threshold needs to be incremented by 2.

If amatch occursinvolving fewer characters than that specified by the threshold, keyword substitution does not
take place.

6) Maximum Partial Match Length

This value determines the maximum number of charactersin the input stream that needs to be replaced by a
partial match with a keyword entry.

If apartial match occurs involving fewer characters than that specified by this value, keyword substitution does
not take place.

7) Key Word Group List

The actual key word dictionary entries are not directly specified within the Keyword Dictionary. Instead, a set of
key word dictionary entriesis explicitly identified by a Key Word Group ID - an octet value that is unique within
the language specified by the CLC. This approach allows the same set of keyword dictionary entriesto be used in
conjunction with different values for the parameters specified within the Keyword Dictionary and for Keyword
Dictionaries to be defined that combine multiple Key Word Groups.

The 1st octet of the Key Word Group List specifies the number of Key Word Group I1Ds that follow, each of the
following octets specifies a Key Word Group ID.

6.4.2 Groups
A Keyword Group specifies the following items:
1) Character Set ID

Thisisthe character set in which the keyword dictionary entries are composed and shall therefore be equal to the
character set to be used for compression as specified in the CH.
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2) Number of Entries
The value specifies the number of keyword dictionary entries contained in the Keyword Group.
3) Keyword Entry

The 1st octet isthe Keyword Entry Length which specifies the number of characters that form the keyword entry
string. The length octet is followed by the actual characters of the entry string.

The sequence of entries within a dictionary needs to be known by both coder and decoder. Thus keyword entriesin a
Keyword Group needs to be sorted in ascending sequence of the actual characters of the entry string. Furthermoreif a
dictionary defines multiple Keyword Groups, the combined set of entries needs to be resorted as part of initialization of
the Keyword processor so that the ascending al phanumeric sequence of entriesis achieved for all entriesin the
combined set.

A further requirement isthat all entriesin the combined set shall be unique.
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6.4.3 Matches
A Keyword Match specifies how a sequence of charactersin the input stream is represented by a keyword dictionary

entry. A Keyword Match is a bit stream that isinterpreted | eft to right as described on the table below wherein Bit O
refers to the most significant, left most bit.

Table 17:

Bits Description
0to Ng Case conversion.

If bit O of the Dictionary Match Options is set (i.e. Exact matching is enabled), the Case
conversion bits are omitted and the Keyword Match starts with the Keyword Entry ID
described below.

Otherwise, if the match involves a lower case conversion, a single Case conversion bit
with value 0 is used.

Otherwise, 2 case conversion bits are used with the following value:
10 Upper Case.

11 1st character Upper case, remainder Lower case.

N;+1to N, [Keyword Entry ID.

This value represents the position in the list of keyword dictionary entries of the entry
with which a match has been found. A value of O indicates the first entry.

The number of bits used to express the Keyword Entry ID is minimum number of bits
required to represent the total number of keyword dictionary entries defined for the
Keyword Dictionary minus 1.

N,+1 to N5 |Prefix Match.

If bit 4 of the Dictionary Match Options is set (i.e. Prefix matching is enabled), a single
bit is used to indicate whether a prefix match applies (1) or not (0).

If prefix matching is not enabled, this bit is omitted from the Keyword Match.
Na+1to N, |Partial Match.

If bit 6 of the Dictionary Match Options is set (i.e. Partial matching is enabled), a single
bit is used to indicate whether a partial match has occurred (1) or not (0).

If partial matching is not enabled, this bit is omitted from the Keyword Match.

If partial matching is enabled and a full match has occurred, no further bits are
required to describe the match.

If partial matching is enabled and a partial match has occurred, it is necessary to
encode the length of the partial match as follows:

The partial match length equals the total number of characters in the input stream
represented by the Keyword Match (excluding any characters represented by any
prefix and suffix matches) less the value of the partial match threshold (i.e. Keyword
Threshold +2).

If the partial match length is less than 8 a single bit (0) is added to the bit stream to
indicate this fact followed by 3 bits containing the partial match length.

Otherwise a single bit (1) is added to the bit stream to indicate that more than 3 bits
follow containing the partial match length. In this case the number of bits used to
represent the partial match length is the minimum number of bits required to represent
the value (Maximum Partial Match Length - (Keyword Threshold +2))

N4+1to N5 [Suffix Match.

If bit 5 of the Dictionary Match Options is set (i.e. Suffix matching is enabled), a single
bit is used to indicate whether a suffix match applies (1) or not (0).

If suffix matching is not enabled, this bit is omitted from the Keyword Match.
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6.4.4 Initialization

Initialization of the Keyword processor involves loading the various parameters specified by the KD-1D contained in the
CH.

As noted above, if the dictionary is composed on more than 1 Keyword Group, the combined set of keyword entries
needs to be resorted so that the full set conforms to an ascending al phanumeric sequence.

Clearly,asit isthe total combined and sorted set of keyword entries that is required, implementors may choose to
construct this from the component keyword groups at run time or to produce such a combination and use it directly as
indicated by the constituent keyword group ID’s.

6.4.5 Compression

For compression, the Keyword processor operates as follows:

Table 18: compression Keyword processor

Input A offset into the input stream of characters from which a matching keyword is to be
found.

Step 1 Set the current character position to the input offset.

Step 2 If Prefix matching is not enabled goto Step 3.

If the string starting at the current character position exactly matches Keyword Prefix,
record this fact and increment the current character position by the length of the prefix
string.

Step 3 Identify the Keyword Entry ID and if enabled Case Conversion and Partial Match details
for the longest match (i.e. that what whereby the greatest number of characters in the
input stream are represented) between a dictionary entry and the string starting at the
current character position subject to the following rules:

1) An exact match shall be greater than or equal to the Keyword Threshold to be
considered.

2) A partial match shall be greater than or equal to the Keyword Threshold +2 to be
considered.

3) If more than 1 partial match of equal length is found, the one with the greater
Keyword Entry ID is used.

4) If an exact match and a partial match are found, the length of the partial match shall
be at least 2 greater than that of the exact match for it to be used.

5) Although the case of more than 1 exact match of equal length being found is not
possible as entries are unique, should such a case arise, the one with the greater
Keyword Entry ID is used.

If the longest match is a partial match with length greater than the Maximum Partial
Match Length, the match length is limited to the Maximum Partial Match Length.

If no match has been found goto Step 5.
Step 4 If Suffix matching is not enabled goto Step 5.

If the string starting at the current character position exactly matches Keyword Prefix,
record this fact and increment the current character position by the length of the prefix
string.

Step 5 If a matching keyword has been found, construct the Keyword Match bitstream.
Output A Keyword Match bitstream or an indication that no suitable match is available.
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6.4.6 Decompression

For decompression, the Keyword processor operates as follows:

Table 19: decompression Keyword processor

Input A Keyword Match bitstream.

Step 1 Interpret the Keyword Match bitstream to determine if there is a Prefix match. If so add
the Keyword Prefix string to the string to be output.

Step 2 Interpret the Keyword Match bitstream to identify the dictionary entry or part thereof as

indicated by any Partial Match details.

Perform any case conversion (indicated by the Keyword Match bitstream) on the
dictionary entry string and add the resulting string to the string to be output.

Step 3 Interpret the Keyword Match bitstream to determine if there is a Suffix match. If so add
the Keyword Suffix string to the string to be output.

Output The character string represented by the input Keyword Match bitstream.

6.5 UCS2

6.5.1 Initialization

Initialization of the USC2 processor involves storing the default UCS2 row as specified by the CH.

6.5.2  Compression

For compression, the UCS2 processor operates as follows:

Table 20:

Input A 16 bit UCS2 character value.

Step 1 If the row octet of the input character is different from the "current UCS2 row" store the
row octet of the input character as the new "current UCS2 row".

Output A Boolean value indicating whether the current UCS2 row has been changed.

6.5.3 Decompression

For decompression, the USC2 processor needs to set and sense the "current UCS2 row" as required by the higher level
software described in subclause 6.1.2 above.

6.6 Character group processing

The operation of the Character Group processor is controlled by the set of parameters defined by a Character Group that
isuniquely defined (within a CLC) by the value of the Character Group ID (CG-ID) specified in the CH.

Character grouping operates by defining 2 or more subsets (groups) of characters within the character set used for
compression with the following properties:

- Each sub set contains the same number of characters.

- Onesubset (referred to as Group O or the "base group" contains the characters expected to have higher
frequenciesin ainput stream than those of the characters in other subsets.

- Input stream are expected to contain contiguous sequences of characters belonging to a single group.

Compression is achieved by assigning a 1:1 mapping between the characters in the base group and those in the other
groups and when appropriate signalling a transition between groups and then continuing to encode base group
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characters. This has the effect of improving the performance of the Huffman encoder by reducing the need to add new
charactersto the tree and by maintaining a smaller overall tree with a more distinct frequency distribution.

For example, assume that we have a character set that comprises just the numeric digits 0 to 9 and the letters A to B and
3 groups containing the digits 1to 3, 4to 6 and 0 and 7 to 9. The digits 1 to 3 are considered to be the most frequent and
are therefore the base group. The digit 0 is defined to exist in all the groups and the letters A and B do not occur in any

group.

Encoding and decoding of charactersis achieved using the various itemsin table 21.

Table 21: Encoding and decoding of characters

Iltem Element Comment
Value 01123 [4]|5|6]|7]|8]9]10(11 |Decimal character value
Character |0 |1 |2 |3 [4([5([6[7 8] 9] A]| B |Character symbol
Group 0 1)J1]J1]J1]0]0]Jo|Jofofo0]|o0]| o0 [Biflags for Group 0
Group 1 1)1]0]J]0jJ0]J1]1]12|of[ofo0ofo0]| o0 [Bitflagsfor Group1
Group 2 1{0|0[0]JO0Of0O0]Of1]1(|1]0]O0 |BitflagsforGroup 2
Fold O 0l1]2]13])]1]2]13]1]2]3]|A][B [Group0Conversions
Fold 1 0[4|5]|6|14])5]|6|7]18]9]|A][B |[Groupl Conversions
Fold 2 07181914 ]15]16]7]18]9]|A][B [Group?2Conversions

The items Group 0, Group 1 and Group 2 simply enable the determination of whether a given character is a member of
the given group by checking the value of the Group x element associated with the value of the character.

The elements of the Fold 0 item associated with the members of a given group represent the characters within Group 0
to which the characters of the given group are mapped. For example character 4 in Group 1 is mapped to character 1 in
Group O.

The elements of the Fold 1 and Fold 2 items provide the reverse mapping in that the elements associated with
membership of Group 0 represent the charactersin Groups 1 or 2 that are associated with the Group O characters.

Thus if the "current group" is Group X, a character with value ¢ can be encoded as follows:
- If cisamember of Group x or not a member of any group, element ¢ of Fold 0 is output.

- If cisnot amember of Group x it can be output as a"literal” which is element c of Fold y where Group y has c as
amember alternatively a change of group can be signalled.

Similarly, if the "current group” is Group X, a character with value ¢ can be decoded as follows:
- If cisamember of Group x or x is not O then, element ¢ of Fold x is output.
- Otherwise the value c is output unchanged.
The detailed operation of the Character Group processor (described below) primarily extends these simple rulesto
optimize the case where a choice between a"literal” or a group change arises.
6.6.1 Character Groups
A Character Group specifies the following items:
1) Character Set ID

Thisisthe character set in which the character group is composed and shall therefore be equal to the character set
to be used for compression as specified in the CH.

2) Number of Groups
This value specifies the number of groups to be defined. The maximum valueis 8.

3) Group Transition Controls
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4)

5)

Group transitions are signalled through the use of the Character Group Transition symbolsin the decimal range
259 to 265.

If the Number of GroupsisN, (N-1) Character Group Transition symbols shall be specified such that if the
"current group" is x one Character Group Transition symbol is allocated to signify atransition to each of the
other (N-1) groups.

Fold Tables
These are the inter-group character conversion tables described above. Oneis required for each group defined.
Group Membership

Thisisan array of octets, one for each character in the character set. The 1st octet in the array contains bit flags
indicating the group membership of the character value 0 and so on.

Within each octet, bit O (least significant) indicates membership of Group O, bit 1 that of Group 1 and so on.

6.6.2 Initialization

Initialization of the Character Group processor involves loading the various parameters specified by the CG-1D
contained in the CH.

Additionally on initialization, the "current group” is assumed to be Group 0.

6.6.3 Compression

For compression, the Character Group processor operates as follows:
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Table 22: compression Character Group processor

Input 1) A single symbol to be encoded.

2) Anindication that this is the last symbol to be encoded.
Step 1 Set the number of output symbols to zero.
Step 2 If the input symbol is not the Keyword symbol, goto Step 3.

If a previous input symbol is being held, add this as a "literal” to the output sequence by
calculating the value of the element indicated by the value of the previous symbol in the
fold table associated with the group of the previous symbol and increment the number
of output symbols and clear the previous symbol.

Goto Step 9.
Step 3 If the input symbol is a member of no group or a member of the current group, set the
group for the input symbol to be the current group.

Otherwise, if a previous input symbol is being held and the input symbol is a member of
the group of the previous symbol, set the group for the input symbol to be that of the
previous symbol.

Otherwise, test the input symbol for membership of each group in ascending order of
groups starting with group 0 and set the group for the input symbol to be that for which
membership is first detected.

Step 4 If a previous input symbol is not being held goto Step 5.

If the input symbol group equals the previous symbol group:

- Add the Character Group Transition symbol that indicates a transition from the
current group to the previous symbol group to the output sequence and increment
the number of output symbols.

- Set the current group to the previous symbol group.

- Encode the previous symbol by calculating the value of the element indicated by
the value of the previous symbol in the fold table associated with the base group
and add this value to the output sequence and increment the number of output
symbols.

- Encode the input symbol by calculating the value of the element indicated by the
value of the input symbol in the fold table associated with the base group and add
this value to the output sequence and increment the number of output symbols.

- Clear the previous symbol.
- Goto Step 9.

Otherwise, encode the previous symbol as a "literal" by calculating the value of the
element indicated by the value of the previous symbol in the fold table associated with
the group of the previous symbol group and add this value to the output sequence and
increment the number of output symbols and clear the previous symbol.

Step 5 If the input symbol group is the base group and the current group is not the base group,
add the Character Group Transition symbol that indicates a transition from the current
group to the base group to the output sequence and increment the number of output
symbols. Set the current group to be the base group.

Step 6 If the input symbol group is the base group or the current group:

- Encode the input symbol by calculating the value of the element indicated by the
value of the input symbol in the fold table associated with the base group and add
this value to the output sequence and increment the number of output symbols.

- Goto Step 9.
Step 7 If the input symbol is the last symbol to be encoded:

- Encode the input symbol as a "literal" by calculating the value of the element
indicated by the value of the input symbol in the fold table associated with the
group of the input symbol and add this value to the output sequence and increment
the number of output symbols.

- Goto Step 9.

Step 8 Set the previous symbol to be the value of the input symbol and set the group for the
previous symbol to be that of the input symbol.

Step 9 Output the number of output symbols and the associated symbols.

Output A count of the number of encoded symbols output and a sequence of encoded
symbols.
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6.6.4 Decompression

For decompression, the Character Group processor operates as follows:

Table 23: Decompression Character Group processor

Input A single symbol to be decoded.
Step 1 If the symbol is a Character Group Transition symbol, update the "current group" to be
that indicated by the Character Group Transition.

Goto Step 3.

Step 2 If the input symbol is a member of the "current group" or the "current group" is not the
base group, calculate the value of the decoded symbol as that given by the element
indicated by the value of the input symbol in the fold table associated with the "current
group"”.

Otherwise set the value of the decoded symbol to that of the input symbol.
Step 3 If a decoded symbol has been generated indicate this fact.
Output The decoded symbol or an indication that no symbol has been generated.

6.7 Huffman coding

As described in subclause 4.2, Huffman encoding requires the set of characters that may be encoded to be represented
within a binary tree structure. The tree is constructed of "nodes" which have the following properties:

- A Parent node. A node that has no parent isthe "root" node.
- Upto 2 Child nodes. A node that has no children isa"leaf" node.
- Character value. If the node is aleaf node it represents a character represented within the tree.

- Weight. If the nodeis aleaf node, the weight is the frequency with which the associated character has occurred in
the input stream. Otherwise the weight is simply the sum of the weights of the nodes children.

Typically, atree will be implemented as an array of node structures and parent / child details for a given node will be
represented by the index of the appropriate node within the array.

Every node in the tree (except the root node or in the case where the tree contains just a single leaf node) has a"sibling"
- the other node that shares the same parent node.

For the binary tree to be a Huffman tree its construction needs to display afurther property. Thisis that the nodes can be
listed in ascending order of weight and in so doing every node is adjacent to its sibling in the list. This property needs to
be preserved at al times - when the treeisinitially created, when a new leaf node is added to the tree to represent a new

character and when the frequency of aleaf nodeisincremented as a new instance of that character is processed.

The ordering of nodesis also significant in that it will determine which of the siblings is the "left-hand" as opposed to
"right-hand" of the sibling pair. Encoding a symbol involves navigating the tree from leaf to root and emitting a bit to
the encoded stream the value of which depends on whether the current node is the left or right hand sibling. If the node
isaleft hand node, the bit value is 0 and if it is aright hand node, the bit value is 1. Assuming that the 1st element of the
array of nodes has an index value of 0, this means that left hand nodes will have even numbered indices and right hand
nodes will have odd numbered indices.

Node weights are assumed to be 16 bit unsigned values and this means that the potential exists for these valuesto
overflow. To handle this case, the algorithm defines a maximum weight value for the root node. If thisis to be exceeded,
the weights of al leaf nodes are divided by 2 and the tree is rebuilt. The maximum value for the root weight is defined to
be 8000 (hex).
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Although the bit sequence representing the encoded symbol is discovered in the order of traversing the tree from leaf to
root, for decoding the bit sequence needs to be processed in the order that describes the navigation of the tree from root
to leaf. Thus the entire encoding bit sequence needs to be collected in some temporary variable and emitted to the output
stream in reverse order. For example if the passage from leaf to root is described by the sequence 010011, the bits added
to the output stream would be 110010. The need to collect the bits in atemporary variable also introduces the potential
for this value to overflow. Given the maximum value for the root node weight described above, a 32bit variableis
suitable of containing all possible bit sequences.

If asymbol that does not already exist in the tree isto be encoded, either the "New 7bit Character” or the "New 8bit
Character" is encoded, the lower 7 bits of the new character value are then added literally to the out put stream and the
new character needs to be added to the tree. Thisis done by splitting the "lightest" node (the first node in the list ordered
by ascending weight) such that it becomes a parent node whose right hand child is the leaf node that was originally
represented by the node being split and the left hand child is a new leaf node representing the new character. The new
leaf isinitially created with aweight of 0 but thisisimmediately updated as described below.

If anew symbol has been added to the tree or a new instance of an existing symbol processed, the weight for the
associated leaf node needs to be incremented and the tree updated to preserve the "sibling” property.

The tree is updated in the following manner. If the node a position x in the ascending weight ordered list has had its
weight incremented by 1, the list needs to be scanned from position x in ascending weight order to identify the node at
position y such that the node at position (y+1) is the first node encountered that has a weight greater than or equal to the
new weight of the node at position x. The nodes at x and y are then "swapped" in terms of their position in the list and
their parents while maintaining all other attributes. This process of weight increment and swapping is then repeated for
the parent of the node at position y until the root node is reached.

The operation of the Huffman processor is controlled by the set of parameters defined by a Huffman Initialization that is
uniquely defined (within a CLC) by the value of the Huffman Initialization ID (HI-1D) specified in the CH.
6.7.1 Initialization Overview
A Huffman Initialization specifies the following items:
1) Character Set ID

Thisisthe character set in which the Huffman Initialization is composed and shall therefore be equal to the
character set to be used for compression as specified in the CH.

2) Options

Thisisacollection of bit flags that control how the processor isto operate. These are described in table 24 in
which Bit 0 is considered to be the lease significant bit of the Match Options value.

Table 24: collection of bit flags

Bit Description

0 [If set, weights for leaf nodes representing control symbols (other than New 7 bit
character and New 8 bit character symbols) are to be updated.

If set, weights for leaf nodes representing control symbols are to be updated.

2 |All other bits are reserved.

[EEN

3) The Character Group 1D with which these initializations may operate.
4) Number of initial symbol frequencies
2 values representing the cases where the Character Group processor is enabled or disabled.

These are counts of the number of characters or control symbols for which there are following initia frequencies
defined.

Asthisinitializations will vary significantly depending on whether the Character Group processor is enabled 2
sets of initializations are provided to cover both cases.

5) Initia frequencies
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Two sets of initialization values are supplied as described above.

Any control symbol that may occur when processing an input stream needs to be represented within the tree,
prior to the first character of the input stream being processed. These symbols shall therefore be handled by the
initialization process. Thisisachieved by :

- Thefreguency initialization data will alwaysinclude all control symbols that might occur for any stream.
Thus the New 7hit character, New 8bit character, New UCS2 Row and Keyword symbols will always be
included and if the initialization set is that for the case where the specified Character Group ID is enabled, the
associated Character Group Transition symbols will a so be included.

- For agiven input stream, the frequency initialization process (described in subclause 6.7.2 below) will
determine whether a control symbol contained in the frequency initialization data can occur in the input
stream based on the information contained in the CH. If it is determined that a control symbol contained in
the frequency initialization data can NOT occur in the input stream, this symbol will not be added to the
Huffman tree.

Frequency initialization data comprises the value of the character or symbol and theinitial frequency for that
symbol.

- The order in which character or symbol values and their associated initial frequencies are stated is significant and
this order must be preserved when these items are loaded as part of the Huffman Initialisation process. Frequency
Initialisation data must be stated in ascending order of character or symbol initial frequency.

6.7.2 Initialization

Initialization of the Huffman processor involves loading the various parameters specified by the HI-ID contained in the
CH.

The appropriate set of frequency initialization data is selected depending on whether the Character Group processor is
enabled.

Leaf nodes are created for each symbol for which afrequency initialization is specified, subject to the following rules:

- Leaf nodes must be created within the array of Huffman tree nodes in exactly the same ascending order in which
they are stated in the Huffman Initialisation data.

- If the character set specified for compression isthe GSM 7 bit default alphabet, leaf nodes are not created for the |
New 8bit Character and the New UCS2 Row symbols.

- If the character set specified for compression is not UCS2 aleaf nodeis not created for the New UCS2 Row
symbol.

- If the Keyword processor is disabled, no leaf nodeis created for the Keyword symbol.

Theinitia treeisthen built as described below - rescaling is not indicated.
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6.7.3

6.7.4

Build Tree

To build the tree, the Huffman processor operates as follows:

Table 25: Build Tree, Huffman processor operation

Input

1) The array of Huffman tree nodes.
2) A Boolean value indicating whether frequencies need to be rescaled as a result of
the root node weight becoming the maximum value.

Step 1

Assemble all leaf nodes, preserving their ascending weight order at the start of the
node array. This is achieved by setting the “current node” and “assembled leaf’ node
position to the base of the array. If the current node is a leaf node, set the symbol and
frequency associated with assembled leaf node to those of the current node and
increment the assembled leaf node position. Increment the current node position and
repeat this process until the current node becomes the root node.

If rescaling is requested recalculate each leaf node weight as (current weight+1)/2.

Set the current node to the start of the array.

Step 2

Create a parent node for the current node and the next node and insert it into the array
at position x where the node at position (x+1) is the first node with a weight greater than
that of the newly created node.

If the newly created node is not the root node, increment the current node by 2 and
goto Step 2.

Output

A completed Huffman tree.

Update Tree

To update the tree, the Huffman processor operates as follows:

6.7.5

Table 26: Update Tree, Huffman processor operation

Input

The symbol whose frequency is to be incremented by 1.

Step 1

If the weight of the root node +1 is greater than 0 x 8000 build the tree indicating that
resealing is required.

Step 2

Increment the weight of the leaf node associated with the input symbol by 1 and "swap"
it with the node at position y such that the node at position (y+1) is the first node
encountered in the order list that has a weight greater than or equal to the new weight
of the incremented leaf node.

Repeat this process of weight increment and "swap" for the parent of the node at
position y until the node at position y becomes the root node.

Output

An updated Huffman tree.

Add New Node

To add a new node, the Huffman processor operates as follows:

Table 27: Add New Node, Huffman processor operation

Input The symbol to be added to the tree.

Step 1 Splitting the "lightest" node (the first node in the list ordered by ascending weight) such
that it becomes a parent node whose right hand child is the leaf node that was originally
represented by the node being split and the left hand child is a new leaf node
representing the new input symbol. The new leaf node is initially created with a weight
of 0.

Step 2 Update the tree (as above) passing the new symbol as the input parameter.

Output An updated Huffman tree.
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6.7.6 Compression

For compression, the Huffman processor operates as follows:

Table 28: Compression, Huffman processor operation

Input A character from the input stream or control symbol.

Step 1 If there is no existing leaf node for the input symbol set the "source" symbol to be either
the New 7bit or New 8bit symbol depending on the value of the input symbol.

Otherwise set the source symbol to be the input symbol.

Step 2 Traverse the tree from the leaf node associated with the source symbol to the root node
while generating the Huffman bit sequence.

Step 3 Reverse the generated Huffman bit sequence and add it to the output bitstream.

Step 4 If the source symbol equals the input symbol goto Step 5.

Add the lower 7 bits of the input symbol to the output bitstream.
Add a new node for the input symbol.
Update the tree for the input symbol.

Goto Output.

Step 5 If the input symbol value is less than 256 and bit 0 of the Huffman Initialization Options
value is set, update the tree for the input symbol and goto Output.
Step 6 If the input symbol value is greater than or equal 256 and bit 1 of the Huffman

Initialization Options value is set, update the tree for the input symbol.
Output A Huffman bitstream.

6.7.7 Decompression

For decompression, the Huffman processor operates as follows:

Table 29: Decompression, Huffman processor operation

Input A bit stream.

Step 1 Traverse the tree from the root node to a leaf node as indicated by the value of the bits
read from the front of the input bitstream.

Step 2 If the symbol associated with the leaf node identified in step 1 is neither the New 7bit

nor New 8bit symbol, goto Step 3.

Set the lower 7 bits of the output symbol to be next 7 bits read from the input bitstream
and set bit 7 as indicated.

Add a new node for the output symbol.
Update the tree for the output symbol.

Goto Output.

Step 3 Set the output symbol to the symbol associated with the leaf node from Step 1.

Step 4 If the output symbol value is less than 256 and bit 0 of the Huffman Initialization
Options value is set, update the tree for the output symbol and goto Output.

Step 5 If the input symbol value is greater than or equal 256 and bit 1 of the Huffman

Initialization Options value is set update the tree for the output symbol.
Output A decoded symbol.

V4 Test Vectors

In order to assist implementors of the compression algorithm described in this specification, a suite of test vectors and
‘help’ information are available in electronic format. The test vectors are supplied on a single diskette attached to this
specification.

These test vectors provide checks for most of the commonly expected parameter value variants in this specification and
may be updated as the need arises.
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Annex A (normative):
German Language parameters

A.1  Compression Language Context

CLC Value: 0 (decimal)

This specifies the following items as defaults:

1) Language German

2) Character set Character Set ID 3 (decimal) = Code Page 850
3) Punctuator ID 0 (decimal)

4) Keyword Dictionary ID 0 (decimal)

5) Character Group ID 1 (decimal)

6) Huffman Initialization ID 1 (decimal)

A.2 Punctuators

Punctuator 1D 0 (decimal)

This punctuator 1D has the special meaning that no punctuator is defined (or therefore enabled) and the value of bit 2 of
octet 1 of the CH is always to be interpreted as zero.

Punctuator 1D 1 (decimal)
The punctuator is rendered in Character Set ID 3 (decimal) = Code Page 850.

The following characters have punctuator attributes set:

Table A.1: punctuator attributes set:

Char | Value | PU-IWS | PU-LST | PU-WSF | PU-UCF | PU-UCW | PU-NSI
<LF> 010 0 0 0 1 0 0
<CR> 013 0 0 0 1 0 0
<SP> 032 1 0 0 0 0 0
! 033 0 0 1 1 0 0
) 044 0 0 1 0 0 0
046 0 1 1 1 0 0
0 048 0 0 0 0 0 1
1 049 0 0 0 0 0 1
2 050 0 0 0 0 0 1
3 051 0 0 0 0 0 1
4 052 0 0 0 0 0 1

(continued)
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Table A.1 (concluded): punctuator attributes set:

Char | Value | PU-IWS | PU-LST | PU-WSF | PU-UCF | PU-UCW | PU-NSI

S) 053 0 0 0 0 0 1

6 054 0 0 0 0 0 1

7 055 0 0 0 0 0 1

8 056 0 0 0 0 0 1
9 057 0 0 0 0 0 1
058 0 0 1 0 0 0

; 059 0 0 1 0 0 0

? 063 0 0 1 1 0 0
NOTE: The characters "<SP>" are used to represent the "space" character, the characters

"<LF>" the "line feed" character and "<CR>" the "carriage return" character.

Punctuator ID >1 (decimal)

No other punctuators are defined and all other values are reserved.

A.3  Keyword Dictionaries

Keyword Dictionary ID 0 (decimal)

This Keyword Dictionary 1D has the special meaning that no Keyword Dictionary is defined (or therefore enabled) and
the value of bit 1 of octet 1 of the CH is always to be interpreted as zero.

Keyword Dictionary ID 1 (decimal)
The Keyword Dictionary is rendered in Character Set ID 3 (decimal) = Code Page 850.
The Match Options value is 94 (decimal) indicating the following:
- Partial matching is enabled.
- Suffix matching is not enabled.
- Prefix matching is enabled.
- 1st char upper case, remainder lower case matching is enabled.
- Upper case matching is enabled.
- Lower case matching is enabled.
- Exact matching is not enabled.
The Keyword Prefix Length is 1 and the prefix string contains a single character with value 32 decimal (a space).
The Keyword Suffix Lengthis 0.
The Keyword Threshold value is 4.
The Maximum Partial Match Length valueis 20 (decimal).

The Key Word Group List contains only 1 Key Word Group ID. The value of this Key Word Group ID isO.

Keyword Dictionary ID >1 (decimal)
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No other Keyword Dictionaries are defined and all other values are reserved.

Key Word Group ID 0 (decimal)

The entries within this Key Word Group are rendered in Character Set ID 3 (decimal) = Code Page 850.
The Number of Entries valueis 128 (decimal).

The entries are defined in table A.2 wherein the characters "<SP>" are used to represent the "space" character of
decimal value 32.
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Table A.2: Key Word Group ID 0 (decimal)

Entry ID Entry Length Entry String
1 5 Abend
2 7 Abhol en
3 6 Al'| es<SP>
4 10 Angekonmen
5 9 Anger uf en
6 7 Anr uf en
7 7 Ant wor t
8 6 Anzahl
9 6 Arbei t
10 5 Auch<SP>
11 8 Bekomen
12 8 Beschei d
13 6 Besser
14 5 Bitte
15 7 Br auche
16 5 Dabei
17 6 Dam t <SP>
18 5 Danke
19 5 Dann<SpP>
20 8 Di enst ag
21 5 Doch<SP>
22 10 Donner st ag
23 8 Dri ngend
24 10 Ei gentlich
25 7 Ei nf ach
26 6 Ei nmal
27 7 Enpf ang
28 7 Endl i ch
29 11 Erfol greich
30 9 Er 6f f nung
31 8 Erhal t en
32 10 Errei chbar
33 5 Essen
34 6 Et was<SP>
35 6 Fahr en
36 10 Fei er abend
37 6 Fertig
38 7 Freitag
39 6 Freund
40 5 Gegen
41 5 Gehen
42 5 CGeht _
43 6 Cer ade
44 8 Gesprach
45 7 Cestern
46 6 d aube
47 6 Qdeich
48 6 G usse
49 5 CQut en
50 5 Haben
51 6 Hal | o<SP>
52 6 Heut e<SP>
53 12 Hof f ent | i ch<SP>
54 6 | nrer <SP>
55 6 Jet zt <SP>
56 6 Kauf en
57 6 Konnen
58 5 Komre
59 6 Konnt e

(continued)
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Table A.2 (continued): Key Word Group ID 0 (decimal)

Entry ID Entry Length Entry String

60 5 Kont o

61 5 Lange

62 7 Langsam

63 6 Lassen

64 6 Lauf en

65 7 Lei der <SP>

66 6 Let zt e

67 5 Li ebe

68 6 Machen

69 5 Macht

70 6 Mel den

71 6 Mttag

72 8 M ttwoch

73 6 Mont ag

74 6 Mor gen

75 7 Nachher

76 10 Nachm ttag

77 9 Nachri cht

78 5 Nacht

79 9 Nat arlich

80 5 Ni cht

81 6 Numrer

82 7 Nut zung

83 5 Pause

84 7 Pr obl em

85 7 Ruckr uf

86 8 Rechnung

87 5 Reden

88 7 Ri chtig

89 5 Sagen

90 7 Sanst ag

91 8 Schl af en

92 8 Schl echt

93 7 Schnel |

94 6 Schon<SP>

95 5 Schon

96 7 Schrei b

97 6 Schul e

98 5 Sehen

99 6 Si cher

100 6 Sof ort

101 7 Sonnt ag

102 5 Sonst

103 6 Spat er

104 6 St unde

105 7 Tel ef on

106 6 Termn

107 5 Tot al

108 7 Treffen

109 7 Tri nken

110 10 Unt er wegs<SP>

111 6 url aub

112 9 Ver gessen

113 7 Ver such

114 11 Vi el | ei cht <SP>

115 14 Wahr scheinlich

116 5 VWann<SP>

117 6 War unkSP>
(continued)
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Table A.2 (concluded): Key Word Group ID 0 (decimal)

Entry ID Entry Length Entry String
118 6 Wegen<SP>
119 5 Wenn<SP>
120 6 Wer den
121 7 Wchtig
122 6 W eder
123 8 Wrklich
124 6 W ssen
125 5 Woche
126 10 Wbchenende
127 6 Zur uck
128 8 Zusanmen

Key Word Group ID >0 (decimal)

No other Key Word Groups are defined and all other values are reserved.

A.4  Character Groups

Character Group ID 0 (decimal)

This Character Group ID has the special meaning that no Character Group is defined (or therefore enabled) and the
value of bit O of octet 1 of the CH is alwaysto be interpreted as zero.

Character Group ID 1 (decimal)
The Character Group is rendered in Character Set ID 3 (decimal) = Code Page 850.
The Number of Groupsvalueis 3.

There are 2 Group Transition symbols used these have the decimal values 259 and 260. Their usein signalling
transitions between the 3 groups are shown in the table A.3.

Table A.3: Character Group ID 1 (decimal)

New Group
Current Group 0 1 2
0 260 | 259
1 260 259
2 260 | 259

The fold tables and Group Membership bit flags are set out in the following table A 4.
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Table A.4: fold tables and Group Membership bit flags

Group O | Group1 | Group 2
Fold Fold Fold Table| Group2 | Group1l | Group O
Char Value Table Table Member [ Member | Member
<SP> 032 032 032 032 1 1 1
! 033 033 033 033 1 1 1
" 034 034 034 012 1 1 1
# 035 107 035 035 1 0 0
$ 036 113 035 035 1 0 0
% 037 118 037 037 1 0 0
& 038 112 038 038 1 0 0
' 039 111 039 039 1 0 0
( 040 119 040 040 1 0 0
) 041 098 041 041 1 0 0
* 042 109 042 042 1 0 0
+ 043 103 043 043 1 0 0
, 044 044 044 044 1 1 1
- 045 097 045 045 1 0 0
. 046 046 046 046 1 1 1
/ 047 102 047 047 1 0 0
0 048 110 048 048 1 0 0
1 049 101 049 049 1 0 0
2 050 105 050 050 1 0 0
3 051 104 051 051 1 0 0
4 052 114 052 052 1 0 0
5 053 100 053 053 1 0 0
6 054 108 054 054 1 0 0
7 055 115 055 055 1 0 0
8 056 117 056 056 1 0 0
9 057 099 057 057 1 0 0
: 058 116 058 058 1 0 0
; 059 121 059 059 1 0 0
< 060 106 060 060 1 0 0
= 061 120 061 061 1 0 0
> 062 122 062 062 1 0 0
? 063 063 063 063 1 1 1
A 065 097 065 065 0 1 0
B 066 098 066 066 0 1 0
C 067 099 067 067 0 1 0
D 068 100 068 068 0 1 0
E 069 101 069 069 0 1 0
F 070 102 070 070 0 1 0
G 071 103 071 071 0 1 0
H 072 104 072 072 0 1 0
| 073 105 073 073 0 1 0
J 074 106 074 074 0 1 0
K 075 107 075 075 0 1 0
L 076 108 076 076 0 1 0
M 077 109 077 077 0 1 0
N 078 110 078 078 0 1 0
o 079 111 079 079 0 1 0
P 080 112 080 080 0 1 0
Q 081 113 081 081 0 1 0
R 082 114 082 082 0 1 0
S 083 115 083 083 0 1 0
T 084 116 084 084 0 1 0
) 085 117 085 085 0 1 0
\Y 086 118 086 086 0 1 0
W 087 119 087 087 0 1 0
X 088 120 088 088 0 1 0
(continued)
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Table A.4 (concluded): fold tables and Group Membership bit flags

Group O | Group1 | Group 2
Fold Fold Fold Table| Group2 | Group1l | Group O
Char Value Table Table Member [ Member | Member

Y 089 121 089 089 0 1 0
z 090 122 090 090 0 1 0
a 097 097 065 045 0 0 1
b 098 098 066 041 0 0 1
c 099 099 067 057 0 0 1
d 100 100 068 053 0 0 1
e 101 101 069 049 0 0 1
f 102 102 070 047 0 0 1
g 103 103 071 043 0 0 1
h 104 104 072 051 0 0 1
i 105 105 073 050 0 0 1
j 106 106 074 060 0 0 1
k 107 107 075 035 0 0 1
I 108 108 076 054 0 0 1
m 109 109 077 042 0 0 1
n 110 110 078 048 0 0 1
0 111 111 079 039 0 0 1
p 112 112 080 038 0 0 1
q 113 113 081 036 0 0 1
r 114 114 082 052 0 0 1
S 115 115 083 055 0 0 1
t 116 116 084 058 0 0 1
u 117 117 085 056 0 0 1
v 118 118 086 037 0 0 1
w 119 119 087 040 0 0 1
X 120 120 088 061 0 0 1
y 121 121 089 059 0 0 1
z 122 122 090 062 0 0 1

NOTE: The characters"<SP>" are used to represent the "space” character.

Characters with any other value in the range 0 to 255 are not a member of any group and therefore the fold table values
will be equal to the character valuein all cases.

Character Group 1D >1 (decimal)

No other Character Groups are defined and all other values are reserved.

A.5 Huffman Initializations

Huffman Initialization ID O (decimal)
The Huffman Initialization is rendered in Character Set ID 3(decimal) = Code Page 850.
The Options value indicates that both character and control symbol updating are enabled.

As described is subclause 6.7.1, the tables below include initialization values for all control symbols that might occur in
conjunction with the use of this Huffman Initialization. However, initialization values for control symbols that cannot
occur for aparticular use of this Huffman Initialization are identified as part of the Huffman initialization process and
are not added to the Huffman tree as described in subclause 6.7.2.

The Character Group ID valueis 1.
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Character Group Processing is disabled:
The number of frequency initializationsis 4.

Theinitia frequencies are:

Table A.5: Character Group Processing is disabled: initial frequencies

Symbol Value Frequency
New UCS2 Row 266 1
Keywor d 258 1
New 8bi t 257 1
New 7bi t 256 1

Character Group Processing isenabled:
The number of frequency initializationsis 6.

Theinitia frequencies are:

Table A.6: Character Group Processing is enabled: initial frequencies

Symbol Value Frequency
New UCS2 Row 266 1
Change CGL 260 1
Change CQ) 259 1
Keywor d 258 1
New 8bi t 257 1
New 7bi t 256 1

Huffman Initialization ID 1 (decimal)
The Huffman Initialization is rendered in Character Set ID 3 (decimal) = Code Page 850.
The Options value indicates that both character and control symbol updating are enabled.

As described is subclause 6.7.1, the tables below include initialization values for all control symbols that might occur in
conjunction with the use of this Huffman Initialization. However, initialization values for control symbols that cannot
occur for aparticular use of this Huffman Initialization are identified as part of the Huffman initialization process and
are not added to the Huffman tree as described in subclause 6.7.2.

The Character Group ID valueis 1.
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Character Group Processing isdisabled:
The number of frequency initializationsis 32.

Theinitia frequencies are:

Table A.7: Character Group Processing is disabled: initial frequencies

Symbol Value Frequency
New UCS2 Row 266 00001
g 113 00001
X 120 00001
y 121 00001
j 106 00001
v 118 00001
p 112 00001
New 8bi t 257 00002
z 122 00002
. 46 00003
k 107 00003
f 102 00003
w 119 00003
Keyword 258 00004
b 98 00004
g 103 00004
0 111 00005
m 109 00006
| 108 00006
u 117 00007
C 99 00007
d 100 00007
New 7bi t 256 00009
r 114 00009
t 116 00009
S 115 00010
h 104 00010
a 97 00012
i 105 00013
n 110 00014
e 101 00021
<SP> 32 00032

NOTE: Inthe above table, the characters"<SP>" are used to represent the "space" character.
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Character Group Processing isenabled:
The number of frequency initializations is 34.

Theinitia frequencies are:

Table A.8: Character Group Processing is enabled: initial frequencies

Symbol Value Frequency
New UCS2 Row 266 00001
q 113 00001
X 120 00001
y 121 00001
f 106 00001
v 118 00001
p 112 00001
New 8bi t 257 00002
z 122 00002
Change CQX0 259 00002
] 46 00003
k 107 00003
f 102 00003
w 119 00003
Keywor d 258 00004
Change CGL 260 00004
b 98 00004
g 103 00004
0 111 00005
m 109 00006
| 108 00006
u 117 00007
c 99 00007
d 100 00007
New 7bi t 256 00009
r 114 00009
t 116 00009
s 115 00010
h 104 00010
a 97 00012
i 105 00013
n 110 00014
e 101 00021
<SP> 32 00032

Note in the above table, the characters "<SP>" are used to represent the "space” character.
Huffman Initialization 1D >1 (decimal)

No other Huffman Initializations are defined and all other values are reserved.
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Annex B (normative):
English language parameters

B.1  Compression Language Context

CLC Value: 1 (decimal)

This specifies the following items as defaults:

1) Language English
2) Character set Character Set ID 2 (decimal) = Code page 437
3) Punctuator ID 1 (decimal)
4) Keyword Dictionary ID 0 (decimal)
5) Character Group ID 1 (decimal)
6) Huffman Initialization ID 1 (decimal)

B.2 Punctuators

Punctuator 1D 0 (decimal)

This punctuator 1D has the special meaning that no punctuator is defined (or therefore enabled) and the value of bit 2 of
octet 1 of the CH is always to be interpreted as zero.

Punctuator 1D 1 (decimal)
The punctuator is rendered in Character Set ID 2 (decimal) = Code Page 437.

The following characters have punctuator attributes set:

Table B.1: punctuator attributes set:

Char | Value | PU-IWS | PU-LST | PU-WSF | PU-UCF | PU-UCW | PU-NSI
<LF> 010 0 0 0 1 0 0
<CR> 013 0 0 0 1 0 0
<SP> 032 1 0 0 0 0 0
! 033 0 0 1 1 0 0
) 044 0 0 1 0 0 0
046 0 1 1 1 0 0
0 048 0 0 0 0 0 1
1 049 0 0 0 0 0 1
2 050 0 0 0 0 0 1
3 051 0 0 0 0 0 1
4 052 0 0 0 0 0 1

(continued)
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Table B.1 (concluded): punctuator attributes set:

Char | Value | PU-IWS | PU-LST | PU-WSF | PU-UCF | PU-UCW | PU-NSI

S) 053 0 0 0 0 0 1

6 054 0 0 0 0 0 1

7 055 0 0 0 0 0 1

8 056 0 0 0 0 0 1
9 057 0 0 0 0 0 1
058 0 0 1 0 0 0

; 059 0 0 1 0 0 0

? 063 0 0 1 1 0 0

| 073 0 0 0 0 1 0
NOTE: The characters "<SP>" are used to represent the "space" character, the characters

"<LF>" the "line feed" character and "<CR>" the "carriage return" character.

Punctuator 1D >1 (decimal)

No other punctuators are defined and all other values are reserved.

B.3  Keyword Dictionaries

Keyword Dictionary ID 0 (decimal)

This Keyword Dictionary 1D has the special meaning that no Keyword Dictionary is defined (or therefore enabled) and
the value of bit 1 of octet 1 of the CH is awaysto be interpreted as zero.

Keyword Dictionary ID 1 (decimal)
The Keyword Dictionary is rendered in Character Set ID 2 (decimal) = Code Page 437.
The Match Options value is 94 (decimal) indicating the following:
- Partia matching is enabled.
- Suffix matching is not enabled.
- Prefix matching is enabled.
- 1st char upper case, remainder lower case matching is enabled.
- Upper case matching is enabled.
- Lower case matching is enabled.
- Exact matching is not enabled.
The Keyword Prefix Length is 1 and the prefix string contains a single character with value 32 decimal (a space).
The Keyword Suffix Length isO.
The Keyword Threshold valueis 4.
The Maximum Partial Match Length valueis 46 (decimal).
The Key Word Group List contains only 1 Key Word Group ID. The value of this Key Word Group ID is 0.

Keyword Dictionary ID >1 (decimal)
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No other Keyword Dictionaries are defined and all other values are reserved.

Key Word Group ID 0 (decimal)

The entries within this Key Word Group are rendered in Character Set ID 2 (decimal) = Code Page 437.
The Number of Entries valueis 128 (decimal).

The entries are defined in table B.2wherein the characters "<SP>" are used to represent the "space” character of decimal
value 32.
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Table B.2: Key Word Group ID 0 (decimal)

Entry ID Entry Length Entry String

1 5 About

2 9 Aft er noon

3 5 Agai n

4 6 Agenda

5 6 Agr eed

6 4 And<SP>

7 1 Appoi nt ment

8 4 Ar e<SP>

9 7 Arrange

10 6 Arrive

11 6 Attend

12 9 Avai | abl e

13 4 Away

14 7 Because

15 6 Bef or e

16 7 Benefi t

17 8 Busi ness

18 4 But <SP>

19 4 Cal |

20 6 Can' t <SP>

21 6 Cancel

22 6 Comm t

23 7 Conpany

24 8 Conpl et e

25 7 Confirm

26 7 Cont act

27 1 Conveni ent

28 5 Coul d

29 7 Del i ver

30 6 Demand

31 1 Depart nment

32 6 D nner

33 7 D scuss

34 6 Don' t <SP>

35 5 Exi st

36 6 FI'i ght

37 4 For <SP>

38 7 For war d

39 6 Fri day

40 5 Fr onkSP>

41 5 Goi ng

42 7 Goodbye

43 8 Har dwar e

44 5 Have<SP>

45 4 Hear

46 5 Hel | o

47 4 Hel p

48 4 Home

49 5 Hot el

50 4 How<SP>

51 9 I medi at e

52 9 | mpor t ant

53 1 I nformation

54 4 | t s<SP>

55 5 Lat er

56 6 Letter

57 7 Machi ne

58 5 Make<SP>

59 6 Manage
(continued)
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Table B.2 (continued): Key Word Group ID 0 (decimal)

Entry ID Entry Length Entry String
60 7 Meet i ng
61 7 Message
62 6 Mobi | e
63 6 Monday
64 7 Mbr ni ng
65 5 Need<SP>
66 6 Ofice
67 5  her
68 6 Passed
69 8 Per sonal
70 5 Phone
71 6 Pl ease
72 8 Possi bl e
73 4 Post
74 8 Post pone
75 5 Price
76 8 Priority
77 7 Pr oduct
78 7 Proj ect
79 5 Qui ck
80 7 Recei ve
81 9 Ref er ence
82 7 Regar ds
83 8 Renmenber
84 6 Ret urn
85 4 Ring
86 8 Sat ur day
87 4 Send
88 7 Servi ce
89 6 Shoul d
90 5 Si nce
91 8 Sof t war e
92 4 Soon
93 5 Speak
94 5 Still
95 7 Subj ect
96 7 sSuccess
97 6 Sunday
98 4 Tal k
99 9 Tel ephone
100 5 Thank
101 4 That
102 4 The<SP>
103 5 Thenm<SP>
104 5 There
105 5 They<SP>
106 5 Thi nk
107 4 Thi s
108 8 Thur sday
109 5 Today
110 8 Tonorr ow
111 7 Toni ght
112 5 Tot al
113 6 Travel
114 7 Tuesday
115 6 Unti | <SP>
116 6 Updat e
117 6 Ur gent

(continued)
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Table B.2 (concluded): Key Word Group ID 0 (decimal)

Entry ID Entry Length Entry String
118 5 Usi ng
119 4 Vant
120 9 Wednesday
121 7 Weekend
122 7 Wl cone
123 5 When<SP>
124 6 VWher e<SP>
125 4 W1l
126 5 Woul d
127 9 Yest er day
128 4 You<SP>

Key Word Group ID >0 (decimal)

No other Key Word Groups are defined and all other values are reserved.

B.4  Character Groups

Character Group ID 0 (decimal)

This Character Group ID has the special meaning that no Character Group is defined (or therefore enabled) and the
value of bit O of octet 1 of the CH is alwaysto be interpreted as zero.

Character Group ID 1 (decimal)
The Character Group is rendered in Character Set 1D 2 (decimal) = Code Page 437.
The Number of Groupsvalueis 3.

There are 2 Group Transition symbols used these have the decimal values 259 and 260. Their usein signalling
transitions between the 3 groups are shown in the table B.3.

Table B.3: Character Group ID 1 (decimal)

New Group
Current Group 0 1 2
0 260 | 259
1 260 259
2 260 | 259

The fold tables and Group Membership bit flags are set out in the following table B.4.
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Table B.4: fold tables and Group Membership bit flags

Group O | Group1 | Group 2
Fold Fold Fold Table| Group2 | Group1l | Group O
Char Value Table Table Member [ Member | Member
012 034 012 012 1 0 0
<SP> 032 032 032 032 1 1 1
! 033 118 033 033 1 0 0
" 034 034 034 012 0 1 1
# 035 102 035 035 1 0 0
% 037 113 037 037 1 0 0
& 038 111 038 038 1 0 0
' 039 039 039 039 1 1 1
( 040 116 040 040 1 0 0
) 041 117 041 041 1 0 0
* 042 110 042 042 1 0 0
+ 043 119 043 043 1 0 0
. 044 044 044 062 0 1 1
- 045 120 045 045 1 0 0
. 046 046 046 046 1 1 1
/ 047 114 047 047 1 0 0
0 048 101 048 048 1 0 0
1 049 097 049 049 1 0 0
2 050 105 050 050 1 0 0
3 051 099 051 051 1 0 0
4 052 112 052 052 1 0 0
5 053 100 053 053 1 0 0
6 054 107 054 054 1 0 0
7 055 104 055 055 1 0 0
8 056 103 056 056 1 0 0
9 057 109 057 057 1 0 0
: 058 098 058 058 1 0 0
; 059 106 059 059 1 0 0
< 060 122 060 060 1 0 0
= 061 121 061 061 1 0 0
> 062 044 062 062 1 0 0
? 063 063 063 093 0 1 1
A 065 097 065 065 0 1 0
B 066 098 066 066 0 1 0
C 067 099 067 067 0 1 0
D 068 100 068 068 0 1 0
E 069 101 069 069 0 1 0
F 070 102 070 070 0 1 0
G 071 103 071 071 0 1 0
H 072 104 072 072 0 1 0
| 073 105 073 073 0 1 0
J 074 106 074 074 0 1 0
K 075 107 075 075 0 1 0
L 076 108 076 076 0 1 0
M 077 109 077 077 0 1 0
N 078 110 078 078 0 1 0
o 079 111 079 079 0 1 0
P 080 112 080 080 0 1 0
Q 081 113 081 081 0 1 0
R 082 114 082 082 0 1 0
S 083 115 083 083 0 1 0
T 084 116 084 084 0 1 0
) 085 117 085 085 0 1 0
\Y 086 118 086 086 0 1 0
W 087 119 087 087 0 1 0
X 088 120 088 088 0 1 0
(continued)
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Table B.4 (concluded): fold tables and Group Membership bit flags

Group O | Group1 | Group 2
Fold Fold Fold Table| Group2 | Group1l | Group O
Char Value Table Table Member | Member | Member

Y 089 121 089 089 0 1 0
z 090 122 090 090 0 1 0
[ 091 108 091 091 1 0 0
] 093 063 093 093 1 0 0
a 097 097 065 049 0 0 1
b 098 098 066 058 0 0 1
c 099 099 067 051 0 0 1
d 100 100 068 053 0 0 1
e 101 101 069 048 0 0 1
f 102 102 070 035 0 0 1
g 103 103 071 056 0 0 1
h 104 104 072 055 0 0 1
i 105 105 073 050 0 0 1
j 106 106 074 059 0 0 1
k 107 107 075 054 0 0 1
I 108 108 076 091 0 0 1
m 109 109 077 057 0 0 1
n 110 110 078 042 0 0 1
0 111 111 079 038 0 0 1
p 112 112 080 052 0 0 1
q 113 113 081 037 0 0 1
r 114 114 082 047 0 0 1
S 115 115 083 156 0 0 1
t 116 116 084 040 0 0 1
u 117 117 085 041 0 0 1
v 118 118 086 033 0 0 1
w 119 119 087 043 0 0 1
X 120 120 088 045 0 0 1
y 121 121 089 061 0 0 1
z 122 122 090 060 0 0 1
£ 156 115 156 156 1 0 0

NOTE: The characters"<SP>" are used to represent the "space” character.

Characters with any other value in the range 0 to 255 are not a member of any group and therefore the fold table values
will be equal to the character valuein all cases.

Character Group 1D >1 (decimal)

No other Character Groups are defined and all other values are reserved.

B.5 Huffman Initializations

Huffman Initialization ID O (decimal)
The Huffman Initialization is rendered in Character Set ID 2 (decimal) = Code Page 437.
The Options value indicates that both character and control symbol updating are enabled.

As described is subclause 6.7.1, the tables below include initialization values for all control symbols that might occur in
conjunction with the use of this Huffman Initialization. However, initialization values for control symbols that cannot
occur for aparticular use of this Huffman Initialization are identified as part of the Huffman initialization process and
are not added to the Huffman tree as described in subclause 6.7.2.

The Character Group ID valueis 1.

Character Group Processing is disabled:
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The number of frequency initializationsis 4.

Theinitia frequencies are:
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Table B.5: Character Group Processing is disabled: initial frequencies

Symbol Value Frequency
New UCS2 Row 266 1
Keywor d 258 1
New 8bi t 257 1
New 7bi t 256 1

Character Group Processing isenabled:
The number of frequency initializationsis 6.

Theinitia frequencies are:

Table B.6: Character Group Processing is enabled: initial frequencies

Symbol Value Frequency
New UCS2 Row 266 1
Change CGL 260 1
Change CQ0 259 1
Keywor d 258 1
New 8bi t 257 1
New 7bi t 256 1

Huffman Initialization 1D 1 (decimal)

The Huffman Initialization is rendered in Character Set ID 2 (decimal) = Code Page 437.

The Options value indicates that both character and control symbol updating are enabled.

As described is subclause 6.7.1, the tables below include initialization values for all control symbols that might occur in
conjunction with the use of this Huffman Initialization. However, initialization values for control symbols that cannot
occur for aparticular use of this Huffman Initialization are identified as part of the Huffman initialization process and
are not added to the Huffman tree as described in subclause 6.7.2.

The Character Group ID valueis 1.

3GPP



Error! No text of specified style in document.

Character Group Processing isdisabled:

The number of frequency initializationsis 32.

Theinitia frequencies are:

NOTE:
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Table B.7: Character Group Processing is disabled: initial frequencies

Symbol Value Frequency
New UCS2 Row 266 00001
z 122 00001
Keyword 258 00001
q 113 00001
i 106 00003
X 120 00003
New 7bi t 256 00003
New 8bi t 257 00003
v 118 00008
w 119 00010
b 098 00010
y 121 00011
f 102 00011
u 117 00012
. 046 00014
m 109 00016
g 103 00017
k 107 00017
h 104 00018
d 100 00024
p 112 00029
C 099 00029
i 105 00030
r 114 00038
[ 108 00038
S 115 00040
n 110 00048
t 116 00050
0 111 00055
<SP> 032 00060
a 097 00066
e 101 00079

In the above table, the characters "<SP>" are used to represent the "space" character.
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Character Group Processing isenabled:
The number of frequency initializations is 34.

Theinitia frequencies are:

Table B.8: Character Group Processing is enabled: initial frequencies

Symbol Value Frequency
New UCS2 Row 266 00001
Change CG1 260 00001
z 122 00001
Keyword 258 00001
q 113 00002
i 106 00003
X 120 00003
New 7bit 256 00003
New 8bit 257 00003
v 118 00008
w 119 00010
b 098 00010
Change CGO 259 00010
y 121 00011
f 102 00013
u 117 00013
. 046 00015
m 109 00017
g 103 00017
k 107 00019
h 104 00020
d 100 00026
p 112 00030
c 099 00030
i 105 00031
r 114 00040
[ 108 00040
s 115 00045
n 110 00050
t 116 00053
0 111 00054
<SP> 032 00058
a 097 00064
e 101 00077

Note in the above table, the characters "<SP>" are used to represent the "space” character.
Huffman Initialization ID >1 (decimal)

No other Huffman Initializations are defined and all other values are reserved.
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Annex C (normative):
Italian Language parameters

Annex under development

Annex D (normative):
French Language parameters

Annex under development

Annex E (normative):
Spanish Language parameters

Annex under development

Annex F (normative):
Dutch Language parameters

Annex under development

Annex G (normative):
Swedish Language parameters

Annex under development

Annex H (normative):
Danish Language parameters

Annex under development

Annex J (normative):

Portuguese Language parameters

Annex under development

Annex K (normative):
Finnish Language parameters

Annex under development
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Annex L (normative):
Norwegian Language parameters

Annex under development

Annex M (normative):
Greek Language parameters

Annex under development

Annex N (normative):
Turkish Language parameters

Annex under development

Annex P (normative):
Reserved

Annex under development

Annex Q (normative):
Reserved

Annex under development
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Annex R (normative):
Default Parameters for Unspecified Language

R.1  Compression Language Context

CLC Value: 15 (decimal)

This specifies the following items as defaults:

1) Language Unspecified

2) Character set Character Set ID 1 (decimal) = GSM-+S03-383G TS 23.038 [1]
GSM 7 bit-default alphabet

3) Punctuator ID 0 (decimal)

4) Keyword Dictionary 1D 0 (decimal)

5) Character Group ID 0 (decimal)

6) Huffman Initiaization 1D 0 (decimal)

R.2 Punctuators

Punctuator 1D 0 (decimal)

This punctuator 1D has the special meaning that no punctuator is defined (or therefore enabled) and the value of bit 2 of
octet 1 of the CH is awaysto be interpreted as zero.

Punctuator 1D >0 (decimal)

No other punctuators are defined and all other values are reserved.

R.3  Keyword Dictionaries

Keyword Dictionary ID 0 (decimal)

This Keyword Dictionary 1D has the special meaning that no Keyword Dictionary is defined (or therefore enabled) and
the value of bit 1 of octet 1 of the CH is awaysto be interpreted as zero.

Keyword Dictionary ID >0 (decimal)

No other Keyword Dictionaries are defined and all other values are reserved.

R.4  Character Groups

Character Group ID 0 (decimal)

This Character Group ID has the special meaning that no Character Group is defined (or therefore enabled) and the
value of bit O of octet 1 of the CH is alwaysto be interpreted as zero.

Character Group 1D >0 (decimal)

No other Character Groups are defined and all other values are reserved.
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R.5 Huffman Initializations

Huffman Initialization 1D O (decimal)
Only control symbols are included in thisinitialization. It's rendition is therefore independent of character set.
The Options value indicates that both character and control symbol updating are enabled.

As described is subclause 6.7.1, the tables below include initialization values for all control symbols that might occur in
conjunction with the use of this Huffman Initialization. However, initialization values for control symbols that cannot
occur for aparticular use of this Huffman Initialization are identified as part of the Huffman initialization process and
are not added to the Huffman tree as described in subclause 6.7.2.

Character Group Processing is always disabled:
The number of frequency initializationsis 4.

Theinitia frequencies are:

Table R.1: Character Group Processing is always disabled: initial frequencies

Symbol Value Frequency
New UCS2 Row 266 1
Keywor d 258 1
New 8bi t 257 1
New 7bi t 256 1

Character Group Processing can not be enabled therefore:
The number of frequency initializationsis 0.
Huffman Initialization 1D >0 (decimal)

No other Huffman Initializations are defined and all other values are reserved.
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0 Scope

This Technical Specification (TS) defines three interface protocols for control of SMS functions within a GSM/UMTS
mobile telephone from a remote terminal via an asynchronous interface.

Clause 2 defines a binary protocol (*Block Mode”). The protocol includes error protection and is suitable for use where
the link may not be completely reliable. It will be of particular use where control of remote devicesis required. Efficient
transfer of binary encoded user datais possible.

Clause 3 defines a character-based interfaced based on “AT” commands (“Text Mode”). This mode is suitable for
unintelligent terminals or terminal emulators, and for application software built on command structures like those
defined in V.25ter. Some of the commands defined in clause 3 will also be useful for implementations of clause 2 and/or
clause 4, for example enabling an indication of incoming SMS messages.

Clause 4 defines a character-based interface with hex-encoded binary transfer of message blocks (“PDU Mode’). This
mode is suitable for software drivers based on AT command structures which do not understand the content of the
message blocks and can only pass them between the MT and “upper level” software resident in the TE.

In al three modes, the terminal is considered to be in control for SMS/CBS transactions.

This specification considers the mobile termination to be a single entity. Other 3GPP/GSM GSM Technical
Specifications describe the split of functionality between the mobile equipment and SH(U)SIM.

Thethree “modes” referred to above, are represented in figure 0.1.

The “Block mode’ isaself contained mode in its own right, and when entered, control will remain within that mode
until the proceduresto exit the mode are executed, after which control is returned to the V.25ter “command” state or
“on-line command” state.

The“Text” and “PDU” modes are not in themselves V.25ter states but are simply sets of commands which will operate
in either the V.25ter “command” state or “on-line command” state. The “Text” and “PDU” modes are transitory states
and after each operation, control is automatically returned to the V.25ter “command” state or “on-line command” state.
Whilst in the V.25ter command state, the MS is available to handle incoming and outgoing calls such as Data or
Facsimile.

V.25ter
"command" state
and "on-line command" state

SMS Block Mode

Figure 0.1: Block, Text and PDU modes

In the “Block mode” and “PDU” mode amobile is not permitted to modify any component of an SMS/CBS message
received from the air interface or an SM'S message received from a TE, before passing it on, except where GSM
03:403G TS 23.040 [3] or GSM-03:413G TS 23.041 [4] defines a* component modification facility” and where this
“component modification facility” is supported by the mobile. In the Text Mode the mobile may be unable to display
characters coded in particular coding schemes. In this case, the mobile shall behave as described in GSM-03:383G TS
23.038 [2] and assume the coding scheme to be the GSM Befault? bit default aAlphabet.
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0.1 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

References are either specific (identified by date of publication, edition nhumber, version number, etc.) or
non-specific.

For a specific reference, subsequent revisions do not apply.
For a non-specific reference, the latest version applies.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same

number.

[1] GSM 01.04: "Digita cellular telecommunications system (Phase 2+); Abbreviations and
acronyms'436-FS-25.990 Vocabulary for UMTS:

[2] GSM-03:383G TS 23.038: "Digital-cellular-telecommunications system-{Phase 2+):-Al phabets and
language-specific information”.

[3] GSM-03:403G TS 23.040: "Bigital-celtular-telecommunications system-(Phase 2+)-Technical
realization of the Short Message Service (SMS) Peint-to-Point-(PPR)".

[4] GSM-03:443G TS 23.041: "Digital-celtulartelecommunications-system-(Phase 2+)-Technical
realization of the -Shert-Message Service Cell Broadcast Service (CBSSMSEB)".

[5] GSM 04.08: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface layer
3 specification”.

(6]

7] - L )
Service CeII Broadcast Serwce(CBSSMSGB) support on the mobl leradio mterfac

[8] GSM-07013G TS 27.001: "Digital-celular-telecommunications-system-(Phase 2+)-General on
Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

[9] GSM-07.073G TS 27.007: "Digital-cellular-telecommunications system-{Phase 2+): AT command
set for GSM-Mebie3GPP User Equipment (UME)".

[10] GSM 11.11: "Digital cellular telecommunications system (Phase 2+); Specmcatlon of the
Subscriber Identity Module - Mobile Equipment (SIM - ME) interface” - UMTS eguivalent

[17] CCITT Recommendation V.25ter: “ Serial Asynchronous Automatic Dialling And Control”

[12] CCITT Recommendation V.24: "List of definitions for interchange circuits between data terminal
equipment (DTE) and data circuit-terminating equipment"”.

[13] CCITT Recommendation E.164: "Numbering plan for the ISDN era"

[14] CCITT Recommendation E.163: "Numbering plan for the international telephone service".

[15] 3G TRS 25.990 "UMTS-Vocabulary"

16 3G TS 31.102: "Characteristics of the USIM lication"

0.2 Abbreviations
Abbreviations used in this specification are listed in GSM 01.04. [1] and + 3G TSR 25.990. [15].-

Additionally, the following abbreviation is used:
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-Enhanced Validity Period Format

1

Reference configuration

MT

USIM TE | ME

UE

Figure 1: Reference configuration

The mebile-termination-User Equipment (UE) consists of the mobile equipment (ME) and the SH(U)SIM. Messages
may be stored in either, but this specification does not distinguish between messages stored in the SIM(U)SIM or in the
ME. The management of message storage in the two parts of the UE mebietermination is a matter for the UE mebile
termination implementation.

1.1 V.24 Interface Circuits
The operation of the CCITT V.24 blue book interface circuits for SMSisshown in table 1.1.
Table 1.1: Use of V.24 interface circuits
V.24 CIRCUIT DESCRIPTION TE to MT MT to TE
CT102 signal ground X X
CT103 TXD X
CT104 RXD X
CT105 RTS X
CT106 CTS X
CT107 DSR X
CT108.2 DTR X
CT109 DCD X
NOTE: CT105 at the TE is connected to CT133 at the MT
1.1.1 Circuit definitions for the SMS Block mode
CT103
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All commands from the TE to the MT are transferred across this circuit. Inband flow control is not permitted during
Block Mode.

CT104

All responses/indications from the MT to the TE are transferred across this circuit. Inband flow control is not permitted
during Block Mode.

CT105

This circuit allows the TE to flow control the MT when in the Block Mode and at other times if hardware flow control is
enabled.

CT106

This circuit allows the MT to flow control the TE when in the Block Mode and at other timesif hardware flow control is
enabled.

CT107

This circuit shall be set to the ON condition before entry into the Block Mode, and shall remain in the ON condition
during Block Mode. If the TE detects that this circuit returns to the OFF condition during the block mode then the TE
shall return CT108.2 to the OFF condition and exit the Block Mode.

CT108.2

This circuit shall be set in the ON condition before the AT+CESP command is sent from the TE to begin the Block
Mode, and shall be maintained in the ON condition during the Block Mode. It shall be returned to the OFF condition
after the command 'END SMS MODE' has been accepted and acknowledged by the MT. If the MT detects that this
circuit returns to the OFF condition during the Block Mode then the MT shall exit the Block Mode.

CT109

This circuit shall be set to the ON condition before entry into the Block Mode and remain in the ON condition during
the Block Mode. If the TE detects that this circuit returns to the OFF condition during the Block Mode then the TE shall
return CT108.2 to the OFF condition and shall exit the Block Mode.

1.1.2 Circuit definitions for the SMS Text and PDU modes

Only circuits CT102, CT103 and CT104 are mandatory for the Text and PDU modes. The functionality and operation of
other circuits shall be in accordance with V.25ter.

2 SMS Block Mode

2.1 Beginning and ending of SMS/CBS Block Mode

2.1.1 Beginning SMS/CBS Block Mode

Asdescribed in GSM-07.013G TS 27.001 [8], the DTE/DCE interface is normally associated with the terminal
adaptation function (TAF), if such afunction is available. When no data connection isin progress, and the terminal
equipment wishes to enter SMS/CBS mode, the command 'AT+CESF shall be issued by the TE through the DTE/DCE
interface requesting that the Block mode protocol described in this specification is to be used. The syntax of this
command is further described in subclause 3.2.4 later. The syntax for these commands is derived from V.25ter, i.e. the
command is encoded as an |A5 character string together with delimiters as described in V.25ter.

Upon receipt of this command, the mobile termination shall respond as follows:

If the mobile termination supports SMS/CBS block mode commands, responses and indications as described in
this technical specification, it shall respond with 'OK" (or 0) and enter the SMS/CBS mode.
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If the mobile termination does not support SMS/CBS block mode commands, responses and indications as
described in this technical specification, it shall respond with 'ERROR' (or 4) and remain in the current mode..

Termina software shall wait a short time (e.g. 5 seconds) for the ‘OK’ (0) or ‘ERROR’ (4) response. If neither
response is received before the timeout then the terminal software shall assume that the block mode has been
entered. The terminal software may then submit its first block mode command. If no responseis received to this
command then the terminal software shall proceed as described below in subclause 2.2 (i.e. repeat the command
3 times and then exit the block mode).

If the SMS/CBS block mode command is accepted by the mobile termination, then all further commands, responses and
indications shall be as defined in clause 2 of thistechnical specification. These SMS/CBS mode commands, responses
and indications use 8-bit encoded data and not A5 characters.

2.1.2 Returning from SMS/CBS Block Mode To Default Mode

When the terminal equipment wishes to return to default mode from SMS/CBS mode, it shall issue the command 'END
SMS MODE!, described in subclause 2.4.1.11. The mobile termination shall respond with 'OK" (or 0) to indicate that the
DTE/DCE interface has returned to default mode. The TE shall change back to default mode whether or not such a
response is received.

The TE may also indicate that it has exit from the SMS/CBS mode through the use of CT 108/2 (see subclause 1.1)

If anincoming data call arrives while the DTE/DCE interface is set to SMS/CBS mode, then the mobile termination may
autonomoudly issue the 'END SMS MODE' indication (subclause 2.4.2.11) and revert to default mode in order to
connect the data call through the TAF.

The MT may exit from SMS/CBS mode autonomously if the power to the MT is switched off and then on again. In
addition, the MT manufacturer may provide MMI to change the mode back to the default mode. In the latter case, the
MT shall issue the ' END SMS MODE' indication (subclause 2.4.2.11) and exit the SMS/CBS mode immediately.

The MT may also indicate that it has exit from the SMS/CBS mode through the use of CT 107 and
CT 109 (see subclause 1.1).

A BREAK condition in either direction at the DTE/DCE interface shall cause the TE and the M T to exit from the
SMS/CBS block mode and return to the default mode.

In the event where the TE or the MT find themselves unable to recover from a protocol error then either entity may exit
the SMS/CBS mode using any of the mechanisms described above. Confirmation of default mode operation will be
achieved through the use of AT commands and responses.

2.2 Protocol description

The communication path between the MT and the TE across the DTE/DCE interface should be quite reliableif it usesa
short wire link. However, to ensure that the low error rate does not cause malfunction, the following error protection
scheme is provided.

Each message sent from the MT to the TE or vice-versa consists of a data block (DATA) and block check sum (BCS,
seefigure 2.2.1). In the following description the notation DLE, STX, NUL and ETX refer to control characters having
the values 10 02 00 and 03 hexadecimal respectively.

ommmmmmmmmm e - DATA----------------- > <- BCS ->
DLE STX Message content DLE ETX BCS BCS
10H 02H 10H 03H MSB LSB

Figure 2.2.1: Format of DTE/DCE interface messages

The data block consists of a start transmission sequence, set to 00010000 00000010 (10 02 hex), the message content as
defined below and an end transmission segquence, set to 00010000 00000011 (10 03 hex). The least significant bit of
each octet is aways transmitted first.

The block check sumis calculated at the transmitter by adding all of the octetsin the message content modulo 65536.
Each bit of the 16-bit result isthen inverted, and 1 is added to the answer.
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During transmission of the message content and the BCS octets, any occurrence of the value 10 hex (DLE) shall result in
an additional 'stuffing' octet of value 00 hex (NUL) being transmitted immediately following the octet containing 10 hex.
Thisisto ensure that the start and end markers are unambiguous. The receiver shall remove stuffing octets by discarding
any octet of value 00 hex (NUL) which immediately follows an octet of value 10 hex (DLE).

After removal of any stuffing octets, the receiver can check the BCS by adding all of the octets in the message content
and the 16-bit BCS modulo 65536. The correct result is 0000 hex. If any message is received with an incorrect BCS,
then the message is discarded. No response is sent over the DTE/DCE interface, but an indication may be provided to
higher layers within the receiving entity.

The transmitter shall only send DLE when it isfollowed by STX, NUL or ETX. Therefore, if the receiver seesaDLE
followed by anything else then the receiver shall assume that some data has been lost, and shall start to search for the
start marker. An unexpected end marker at the receiver shall also result in a search for a start marker. A start marker

shall always be treated as the start of a new block, regardless of which state the receiver isin.

Examples of state diagrams for a block receiver to implement this procedure are given in Annex B, together with an
example of coding and decoding a message.

Only one Command/Response transaction shall be permitted at any one time from any sending or receiving entity. It
shall however be possible for a Command/Response transaction from one entity to be initiated even if thereisa
Command/Response transaction in progress from the other entity.

If an immediate response is expected to a message sent over the DTE/DCE interface, then the sending entity shall wait
10 seconds. If no response is received within this time, the sending entity shall repeat the message. The message shall be
repeated a maximum of 3 times, after which the sending entity shall exit from the SMS/CBS mode and provide an error
indication to the user.

If amessage cannot be understood by the receiving entity even though it has a correct BCS, then it shall return an
UNABLE TO PROCESS message with cause value '‘Command not understood'. The receipt of an UNABLE TO
PROCESS message should not in itself initiate re-transmission although re-transmission may take place due to the
timeout mechanism described earlier since an UNABLE TO PROCESS is deemed to be an invalid response. The
‘Cause’ may however be referred to a higher layer. An UNABLE TO PROCESS shall not be sent as the result of an
incorrect BCS.

2.3 Requesting messages already held in the Mobile
Termination

The TE may request the MT to provide SMS or CBS messages already stored. The TE will either request all messages,
or request alist of messages and subsequently ask for specific messages.

At the start of the SMS/CBS mode session, the MT shall number all messages contiguously, starting with message
number 1. These "Short Message References” are only valid for asingle SMS/CBS MODE session and should not be
confused with the GSM-03:403G TS 23.040 [3] TP-Message-Reference. Each message retains its Short Message
Reference for the duration of the SMS/CBS mode session. New messages will normally be given the lowest previously-
unused Short Message Reference. However, if al Short Message References have been used then the MT may reallocate
Short Message References previously allocated to now-del eted messages.

Short Message Reference 0 signifies that there are no messages in the MT. The value of 0 is used under the following
conditions:

- When an INSERT SMS command is used to transfer an SM over the air interface and not storeit in the MT then
the MT will return a Short Message Reference of 0 in the REQUEST CONFIRMED response and the ensuing
INSERT SMS COMPLETE / INSERT SMS FAILURE indications.

- For Class 0 SM’swhich are not stored inthe MT
- For TE specific SM’swhich are not stored inthe MT

If Message number 0 is requested by the TE, the MT will always return an error cause, but will aso include the highest
valid Short Message Reference (see subclause 2.3.2.1 below).
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2.3.1 Requesting List Of Messages

The TE may request the MT to provide alist of SMS and CBS messages currently stored in the mobile termination.
Thisis achieved by the LIST REQUEST command (subclause 2.4.1.1). The MT divides the messages stored into groups
of 5 (called pages) and transfersthefirst 5in aMESSAGE LIST response (subclause 2.4.2.1) containing message
references allocated by the M T, plus the relevant header information described in GSM-03-403G TS 23.040 [3]/24.011
[6]04-11 and GSM-03:413G TS 23.041 [4] / 24.012 [7]04-22.

If there are no messages stored in the M T, then the MESSAGE LIST response shall be empty.

The TE may then request further groups of up to 5 messages by repeating the LIST REQUEST command for pages 2,3,
and so on. The MT will indicate that there are no more pages by responding with an empty MESSAGE LIST response.

2.3.2 Requesting Transfer Of Messages

The TE may request the transfer of one or more messages by means of the commands described below. The MT does
not delete messages which have been transferred. M essages can only be deleted by the DELETE MESSAGE command
(subclause 2.4.1.9).

23.2.1 Requesting Transfer Of A Specific Message

The TE may request the MT to transfer a specific message by sending the GET MESSAGE command (subclause
2.4.1.2), including the appropriate message reference. The MT will provide the full message including header in a
MESSAGE response (subclause 2.4.2.2). If the message reference is unallocated, then the GET MESSAGE FAILURE
response is returned with cause 'No such message' and the highest valid Message Reference (subclause 2.4.2.3).

2.3.2.2 Requesting Transfer Of All Messages

The TE may request the MT to transfer all messages by sending the GET FIRST MESSAGE command (subclause
2.4.1.3), followed by the appropriate number of GET NEXT MESSAGE commands (subclause 2.4.1.4).

The MT shall be able to transfer all messages one-by-one, starting with the 'first' and continuing with the 'next’. The
precise ordering of the messages is left to the MT implementation.

If the MT exits from SMS/CBS mode for any reason, then this information need not be retained.

On receipt of the GET FIRST MESSAGE command, the MT shall set a pointer to the first message, and transfer this
message using the MESSA GE response as described in subclause 2.3.2.1.

On receipt of the GET NEXT MESSAGE command, the MT shall move the pointer to the first available message after
the last message transferred (using either GET FIRST MESSAGE, GET MESSAGE or GET NEXT MESSAGE), and
transfer this message using the MESSAGE response as described in subclause 2.3.2.1.

If the MT receivesa GET NEXT MESSAGE command when all messages have been transferred to the TE, or there are
no messages stored in the M T, then the GET MESSAGE FAILURE response shall be provided with the cause 'No such
message' (see subclause 2.4.2.3).

If the TE receives an out of sequence message then it shall attempt to transfer the missing message using the GET
MESSA GE command before continuing with GET NEXT MESSAGE. If this attempt fails with the cause 'no such
message, it means that the message has been deleted, or it has been lost dueto afailure at the MT.

The MT includes aLAST SHORT MESSAGE REFERENCE in the GET MESSAGE FAILURE response. Thisis so
that the TE can detect whether or not the last short message was received in error.

If the MT receives a GET NEXT MESSAGE command prior to receiving a GET FIRST MESSAGE or GET
MESSAGE command, then it shall continue asif the command had been GET FIRST MESSAGE (i.e. provide the 'first'
message and continue with the 'next' on receipt of the subsequent GET NEXT MESSAGE command).
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2.3.3 Requesting Diversion Of Incoming Messages

The TE may request the MT to transfer SMS or CBS messages directly from the air interface to the DTE/DCE interface,
by the following procedures. If messages are diverted then they are not stored in the MT. If messages are diverted and
there is no communication path to the TE (e.g. because it has been disconnected), the diversion shall be cancelled.

2.3.3.1 Requesting SMS Messages

The TE may request an indication of arrival of incoming SMS messages, or the direct transfer of incoming SMS
messages.

The TE requests new SM S messages by the TRANSFER INC SM S command (subclause 2.4.1.5). This command will
be sent with parameters indicating whether all incoming SM'S messages are to be transferred, or only those indicated as
being for the TE.

The MT shall confirm receipt of this command with a REQUEST CONFIRMED message provided there is memory
available to store SM's in the ME or the SH(U)SIM. If there is no memory available, the MT shall respond with 'unable |
to process with a cause value No memory.

The MT shall transfer incoming messages by the INC MESSAGE indication (subclause 2.4.2.4).

For an INC MESSAGE which contains a Short Message (SMS) info element id, the TE shall acknowledge receipt of the
INC MESSAGE with an ACKNOWLEDGE MESSAGE (subclause 2.4.1.12). The MT should not send another INC
MESSAGE which contains a Short Message (SMS) info element id to the TE whilst it iswaiting for an
ACKNOWLEDGE MESSAGE.

In the event of the M T not receiving an ACKNOWLEDGE MESSAGE within atime specified by the MT manufacturer
the MT shall exit the SMS mode automatically after 'n' attempts to send the INC MESSAGE (where n is a number
specified by the MT manufacturer). The MT should attempt to store the unacknowledged SM or Status Report

(contained in the INC MESSAGE) inthe MT or on the SH(U)SIM as appropriate. ‘

The ACKNOWLEDGE MESSAGE sent from the TE to the MT must not delay the MT sending the RP-ACK defined in
3G TS 23.040 [3] GSM—03.40 (to the SC) for longer than the RP-ACK timeout specified in GSM—04.083GTS ‘

24-008GSM 04.08 [5].

The TE requests the cessation of incoming message transfer by the same command, indicating no incoming messages.
The transfer of messages will automatically cease on exit of the SMS/CBS mode. Transfer shall not recommence until a
new request isissued by the TE.

2.3.3.2 Requesting CBS Messages

The TE may request the transfer of al cell broadcast messages directly from the air interface to the DTE/DCE interface.
Thisis achieved by the use of the TRANSFER INC CBS message (subclause 2.4.1.7).

The MT shall confirm receipt of this command with a REQUEST CONFIRMED message.

After receipt of this command, the MT shall transfer all CBS pages as they arrive on the air interface, using the INC
MESSAGE indication (subclause 2.4.2.4).

While the CBS pages are being transferred, any other indication or response required to be sent to the TE will take
precedence over the CBS pages. However, the MT shall not interrupt the transfer of a page to send other information
within the SMS/CBS mode (ie. the M T shall wait until a page boundary).

The transfer of messages will automatically cease on exit of the SMS/CBS mode. Transfer shall not recommence until a
new request isissued by the TE.

2.3.3.3 Requesting indication of message arrival

If the TE requires an indication of incoming message arrival, the INDICATE INC SM S command (subclause 2.4.1.6)
shall be used.

The MT shall confirm receipt of this command with a REQUEST CONFIRMED message.
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After receipt of this command, the MT shall indicate all incoming messages in the specified categories (unless they are
directly transferred) with the MESSAGE ARRIVED indication (subclause 2.4.2.5). Thisindication shall be of the same
format asthe MESSAGE LIST response described in subclause 2.3.1.

The TE shall acknowledge receipt of the MESSAGE ARRIVED with an ACKNOWLEDGE MESSAGE. (subclause
2.4.1.12). The MT should not send another MESSAGE ARRIVED to the TE whilst it is waiting for an
ACKNOWLEDGE MESSAGE.

In the event of the M T not receiving an ACKNOWLEDGE MESSAGE within atime specified by the MT manufacturer
the MT shall exit the SMS mode automatically after ‘n’ attemptsto send the MESSAGE ARRIVED (wherenisa

number specified by the MT manufacturer). The MT should attempt to store the unacknowledged SM or Status Report
inthe MT or on the SHM(U)SIM as appropriate. ‘

The ACKNOWLEDGE MESSAGE sent from the TE to the MT must not delay the MT sending the RP-ACK defined in
GSM-03:403G TS 23.040 [3] (to the SC) for longer than the RP-ACK timeout specified in the GSM-04.0836TS
24-008GSM 04.08 [5].

The TE requests the cessation of incoming message indication by the INDICATE INC SMS command, with the 'no
incoming messages parameter.

2.3.4 Requesting Transfer Into Mobile Termination

The TE may request transfer of SM S messages into the mobile termination. Cell broadcast messages cannot be
transferred in this direction.

The TE shall usethe INSERT SM'S command (subclause 2.4.1.8) to transfer the message. This command shall indicate
whether the message is to be stored in the M T, sent over the air interface or both. The command shall include the full

SM S message and header as described in GSM-03:403G TS 23.040 [3], except for the message reference and message |
type indication (which are allocated by the MT).

Only one INSERT SMS command may be outstanding at any given instant. An INSERT SMSis deemed complete when
an INSERT SMS COMPLETE or an INSERT SM S FAILURE indication has been received irrespective of whether an
intermediate REQUEST CONFIRMED has been received.

Upon receipt of an INSERT SMS command, the MT shall act in the following way:

If the TE requested the MT to store the message, the M T shall attempt to store the message. If the attempt is successful,
the MT shall return an INSERT SMS COMPLETE indication (subclause 2.4.2.6), including the message reference
alocated by the MT. If the attempt fails (eg. due to lack of memory), the MT shall return an INSERT SMS FAILURE
indication (subclause 2.4.2.7), providing a cause for the failure.

If the TE requested the MT to send the message, the MT shall respond immediately with a REQUEST CONFIRMED
message, and attempt to send the message. If the send attempt subsequently succeeds, the MT shall send an INSERT
SMS COMPLETE indication, including the message references allocated by the MT. If the send attempt subsequently
fails, the M T shall return an INSERT SMS FAILURE indication, providing a cause for the failure.

If the TE requested the MT to store and send the message, the MT shall first attempt to store the message. If no storage
isavailable, the MT shall return an INSERT SMS FAILURE indication (subclause 2.4.2.7) and shall not attempt to send
the message. If storage is available, the MT shall store the message and then respond with a REQUEST CONFIRMED
message. If the send attempt is successful, the MT shall return an INSERT SMS COMPLETE indication (subclause
2.4.2.6), including the message references allocated by the MT. If the transmission of the message fails, then the MT
shall return an INSERT SMS FAILURE indication (subclause 2.4.2.7). Thiswill show that the send attempt failed and
provide a cause. After that the M T shall delete the stored message.

2.35 Requesting Deletion Of Messages
The TE may request deletion of SMS or CBS messages from the storein the MT. Thisis achieved by the DELETE

MESSAGE command (subclause 2.4.1.9). The command will include a message reference, as defined by the MT and
provided in the message list.
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Upon receipt of this command, the MT shall attempt to delete the message. If successful, the MT shall return aDELETE
MESSAGE COMPLETE indication (subclause 2.4.2.8). If not successful, the MT shall return aDELETE MESSAGE
FAILURE indication (subclause 2.4.2.9).

On successful deletion of an SM or CBS message the Page Index (see 2.5.2.10) and the Index Count (see 2.5.2.8) shall
be re-assigned so that their values are contiguous (i.e. there are no gaps in either parameter). The original short message
Reference val ues remain unchanged.

2.4 Message functional definitions and contents

This subclause provides an overview of the message structure to be used over the DTE/DCE interface in SMS/CBS
block mode. Each message definition includes a brief description of the use of the message, and a table showing al the
information elements which may be included in the message. If an entity receives a message containing more
information elements than expected then the receiving entity shall ignore the additional information elements. For each
information element the following data are provided:

Reference - this indicates where the detailed description of each element can be found.

Presence:
M Mandatory must always be present
receiver: If not present, consider message erroneous
C Conditional presence depending on e.g.
a) value of other element
b) presence of optional element
receiver: If not present when condition met, consider message
erroneous
(0] Optional presence is a choice of the sender
receiver: present or not, accept message
Format:
T Type only, fixed length, only IEI
V Value only, fixed length, no IEl included
TV Type and value, fixed length, IEI included
LV Length and value, variable length, no IEl included and Length indicator included
TLV Type, Length and Value, variable length, IEI and length indicator included

Length - this indicates the length of the information element in octets.
24.1 Commands Issued By The Terminal Equipment

Table 2.4.1 summarises the commands which may be issued by the TE.

Table 2.4.1: Commands which may be issued by the TE

Reference
LIST REQUEST 2411
GET MESSAGE 2.4.1.2
GET FIRST MESSAGE 2.4.1.3
GET NEXT MESSAGE 2.4.1.4
TRANSFER INC SMS 2415
INDICATE INC SMS 2.4.1.6
TRANSFER INC CBS 2.4.1.7
INSERT SMS 2.4.1.8
DELETE MESSAGE 2.4.1.9
UNABLE TO PROCESS 2.4.1.10
END SMS MODE 2.4.1.11
ACKNOWLEDGE MESSAGE 2.4.1.12

24.1.1 List Request

Thismessageis sent by the TE to the MT to request alist of messages stored in the MT.
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Information element Reference Presence Format Length
Message Type 25.1 M \ 1
Page Index 2.5.2.10 M Vv 1
24.1.2 Get Message

Thismessage is sent by the TE to the MT to request transfer of a specific SMS or CBS message stored in the MT.

Information element Reference Presence Format Length
Message Type 25.1 M V 1
Short Message Reference 25.2.1 M \% 1
2.4.1.3 Get First Message
This message is sent by the TE to the MT to request transfer of the first available SMS or CBS message stored in the
MT.
Information element Reference Presence Format Length
Message Type 25.1 M \ 1

24.14 Get Next Message
This message is sent by the TE to the MT to request transfer of the next available SMS or CBS message stored in the
MT.
Information element Reference Presence Format Length
Message Type 2.5.1 M \ 1

24.1.5 Transfer Inc SMS
This message is sent by the TE to the MT to request the direct transfer of incoming messages from the air interface to
the TE.
Information element Reference Presence Format Length
Message Type 25.1 M \ 1
SMS Transfer Type 2.5.2.2 M Vv 1

2.4.1.6 Indicate Inc SMS

Thismessage is sent by the TE to the MT to request that the MT indicates when an incoming message arrives.

Information element Reference Presence Format Length
Message Type 25.1 M V 1
Indication Type 2.5.2.3 M \ 1

24.1.7 Transfer Inc CBS

This message is sent by the TE to the MT to request transfer of all cell broadcast messages directly from the air interface

to the DTE/DCE interface.

Information element Reference Presence Format Length
Message Type 25.1 M \ 1
CBS Transfer Type 2.5.2.9 M Vv 1

2.4.1.8 Insert SMS

Thismessage is sent by the TE to the MT to request the transfer of an SMS TPU to the MT memory or across the air
interface. The TPDU isformatted in exactly the same way as described in 7S-03:403G TS 23.040 [3]. Where the

TPDU includes a TP-Message-Reference which is to be incremented by the MT for every outgoing message, the TP-
Message-Reference provided by the TE will be overwritten by the MT before transmission of the message. The value

provided by the TE is discarded by the MT and has no significance.
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Information element Reference Presence Format Length
Message Type 25.1 M V 1
Insert Type 25.24 M V 1
RP-Destination-Address GSM-04.113G M LV 1-12 a)
TS 24.011 [6]
SMS-TPDU GSM-03:403G M \% max 164
TS 23.040 [3]
a) If no RP-Destination-Address isto be transferred then the length is set to 0. In this case, the M T inserts the
default SC address.
24.1.9 Delete message
This message is sent from the TE to the MT to request deletion of a specific SMS or CBS message held inthe MT.
Information element Reference Presence Format Length
Message Type 25.1 M \ 1
Short Message Reference 25.21 M Vv 1
2.4.1.10 Unable to process
Thisresponse is sent from the TE to the MT to indicate that the MT's message could not be processed.
Information element Preference Presence Format Length
Message Type 25.1 M V 1
Cause 25.2.7 M \Y 1
24.1.11 End SMS Mode
This message is sent from the TE to the MT to terminate the SMS/CBS mode of the DTE/DCE interface.
Information element Reference Presence Format Length
Message Type 25.1 M \ 1

24112

This message is sent from the TE to the MT to acknowledge receipt of aINC MESSAGE or MESSAGE ARRIVED

Acknowledge Message

which contains a Short Message (SMS) info element id, (e.g. a Short Message or a Status Report but not a CBS

message.
Information element Reference Presence Format Length
Message Type 251 M \% 1
SM-Deliver-Ack 2.5.2.14 ®) TLV 210160

2.4.2

Responses/Indications Issued By The MT

Table 2.4.2 summarises the responses/indications which may be issued by the MT.
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Table 2.4.2: Responses/Indications which may be issued by the MT

Reference
MESSAGE LIST 2421
MESSAGE 24272
GET MESSAGE FAILURE 2.4.2.3
INC MESSAGE 2.4.2.4
MESSAGE ARRIVED 2.4.2.5
INSERT SMS COMPLETE 2.4.2.6
INSERT SMS FAILURE 2.4.2.7
DELETE MESSAGE COMPLETE 2.4.2.8
DELETE MESSAGE FAILURE 2.4.2.9
UNABLE TO PROCESS 2.4.2.10
END SMS MODE 2.4.2.11
REQUEST CONFIRMED 2.4.2.12

24.2.1 Message List

This response is sent from the MT to the TE on receipt of a LIST REQUEST from the TE.

Information element Reference Presence Format Length
Message Type 25.1 M V 1
Page Index 2.5.2.10 M V 1
Index Count 2.5.2.8 M Vv 1
Short Message Index (1) 2525 o TLV 8-48
Short Message Index (2) 2.5.25 (0] TLV 8-48
Short Message Index (n) 2525 o TLV 8-48
The number of Short Message Indicesincluded in the message may be 0, 1, 2, 3, 4 or 5.
2.4.2.2 Message
Thisresponse is sent from the MT to the TE when a short message has been requested.
Information element Reference Presence Format Length
Message Type 25.1 M V 1
Short Message Data 2.5.2.6 M TLV 28-181
2.4.2.3 Get Message Failure
Thisresponseis sent from the MT to the TE when arequest for a short message cannot be fulfilled.
Information element Reference Presence Format Length
Message Type 25.1 M \ 1
Last Short Message 2.5.2.11 M Vv 1
Cause 25.2.7 M \ 1
24.2.4 Inc Message

Thisindication is sent from the MT to the TE after the MT has been requested to transfer messages of certain categories

immediately upon receipt.

Information element Reference Presence Format Length
Message Type 25.1 M \ 1
Short Message Data 25.2.6 M TLV 28-181

2.4.25 Message Arrived

Thisindication is sent from the MT to the TE after the MT has been requested to provide an indication of the receipt of

certain categories of incoming message.
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Information element Reference Presence Format Length
Message Type 25.1 M V 1
Short Message Index 2.5.25 M TLV 8-48

2.4.2.6 Insert SMS Complete
Thisresponseis sent by the MT to the TE to indicate that the TE's request to insert a message has been completed.
Information element Reference Presence Format Length
Message Type 25.1 M V 1
Short Message Reference 25.2.1 M \% 1
TP-Message Reference GSM-03:403G |Ca) \% 1
TS 23.040 [3]
SM-Submit-Ack 2.5.2.15 [®) TLV 210 160

a) The TP-Message Referenceis only included if the message had been requested to be transferred over the air

interface.
24.2.7 Insert SMS Failure
Thisresponse is sent from the MT to the TE to indicate that the attempt to insert an SM'S message failed.
Information element Reference Presence Format Length
Message Type 25.1 M \ 1
Cause 25.2.7 M V 1-2
TP-Failure Cause 2.5.2.13 o TLV 4
Short Message Reference 25.2.1 (0] TV 2

24.2.8

Delete Message Complete

Thisresponseis sent from the MT to the TE to indicate that the request to delete a message from the MT store has been

completed.
Information element Reference Presence Format Length
Message Type 25.1 M V 1
Short Message Reference 25.2.1 M \% 1

2.4.2.9 Delete Message Failure
Thisresponse is sent from the MT to the TE to indicate that the request to delete a message from the MT store failed.
Information element Reference Presence Format Length
Message Type 25.1 M \ 1
Short Message Reference 25.2.1 M Vv 1
Cause 25.2.7 M \ 1
2.4.2.10 Unable To Process
This responseis sent from the MT to the TE to indicate that the TE's request could not be processed.
Information element Reference Presence Format Length
Message Type 25.1 M \ 1
Cause 25.2.7 M V 1
2.4.2.11 End SMS Mode
Thisindication is sent from the MT to the TE when the MT autonomously exits from SMS/CBS mode.
Information element Reference Presence Format Length
Message Type 25.1 M V 1
Cause 25.2.7 M \ 1
2.4.2.12 Request Confirmed

Thisindication is sent from the MT to the TE to indicate that the MT has received the request from the TE and will

perform the requested function.
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Information element Reference Presence Format Length
Message Type 2.5.1 M \ 1
Confirm Type 2.5.2.12 M Vv 1
Short Message Reference 25.2.1 0 TV 2
2.5 General message format and information elements coding

This subclause describes the content of messages for the SMS/CBS mode of the DTE/DCE interface. Within the figures
in this subclause, the bit designated "bit 1" is transmitted first, followed by bits 2,3,4 etc. Similarly, the octet shown at
the top of each figureis sent first.

25.1 Message Type

The purpose of the message type isto identify the function of the message being sent. The message type is coded as
shownin figure 2.5.1 and table 2.5.1.

Bit 8 isreserved for possible future use as an extension bit.

8 7 6 5 4 3 2 1
0 ] Message Type | octet 1
Figure 2.5.1: Message Type
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Table 2.5.1: Message Types

87 6 54321
oo0oo0- - - - - Commands/ Responsesissued by TE
00 0O0OO0OOODO LIST REQUEST
000O0O0O0OO0OT1 GET MESSAGE
000O0O0OO0OT1O0O0 GET FIRST MESSAGE
0000O0O0OT11 GET NEXT MESSAGE
000O0O01O00 TRANSFER INC SMS
0000O01O01 INDICATE INC SMS
000O0O0O110 TRANSFER INC CBS
0000O0111 INSERT SMS
000021000 DELETE MESSAGE
00001001 UNABLE TO PROCESS
00011110 END SMS MODE
00011111 ACKNOWLEDGE MESSAGE
oo1- - - - - Responses/Indications issued by MT
001000O0O0D0 MESSAGE LIST
00100001 MESSAGE
00100010 GET MESSAGE FAILURE
00100011 INC MESSAGE
00100100 MESSAGE ARRIVED
00100101 INSERT SMS COMPLETE
00100110 INSERT SMS FAILURE
00100111 DELETE MESSAGE COMPLETE
00101000 DELETE MESSAGE FAILURE
00101001 UNABLE TO PROCESS
00101010 REQUEST CONFIRMED
00111111 END SMS MODE

All other values are reserved. If areserved Message Type is received then the receiving entity shall

return “Unable to Process’ with Cause “ Command not understood”.

25.2 Other Information Elements

Other information elements follow the general coding principles specified in GSM-04.0836G-FS-24.008GSM 04.08 [5],
and are described in the following subclauses.

25.2.1 Short Message Reference

The Short Message Reference uniquely identifies a short message stored inthe MT. It isan 8 bit number and is

alocated by the MT.

The Short Message Reference information element is coded as shown in figure 2.5.2 and table 2.5.2.

8

7 6 5 4 3 2

1

0

0 0 0 0 0 0
Short Message Reference info element id

0

octet 1

Short Message Reference value

octet 2

Figure 2.5.2: Short Message Reference information element
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Table 2.5.2: Short Message Reference information element

Short Message Reference value (octet 2).

In the Short Message Reference value field bit 8 of octet 2 is the most significant bit and bit 1 of octet 2 isthe
least significant bit.

Short Message Reference values are allocated by the MT.

25.2.2 SMS Transfer Type
The SMS Transfer Type indicates to the MT which SM 'S messages are required to be transferred to the TE.

The SMS Transfer Type information element is coded as shown in figure 2.5.3 and table 2.5.3.

8 7 6 5 4 3 2 1

0 0 0 0 0 0 0 1 octet 1
SMS Transfer Type info element ident

0 0 0 0 0 SMS Txfr octet 2
Reserved Type value

Figure 2.5.3: SMS Transfer Type information element

Table 2.5.3: SMS Transfer Type information element

SMS Txfr Type value (octet 2).

The SMS txfr type is coded as follows:

bit 2 bit 1

0 0 Transfer no SM'S messages

0 1 Transfer SM'S messages marked as
TE-specific

1 0 Reserved

1 1 Transfer all SMS messages

Bit 3 shows whether to transfer SMS-STATUS-REPORTS

Bit 3
0 Do not transfer SMS-STATUS-REPORTS
1 Transfer SMS-STATUS-REPORTS

A receiving entity shall ignore the setting of bits 8-4. If bit 2 isset to 1 and bit 1 is set to 0 then the receiving
entity shall return “Unable to Process’” with cause “Command Not Understood”

2.5.2.3 Indication Type
The Indication Type tellsthe MT when to notify the TE that an incoming message has been received.
The Indication Type information element is coded as shown in figure 2.5.4 and table 2.5.4.

8 7 6 5 4 3 2 1

0 0 0 0 0 0 1 0 octet 1
Indication Type info element identifier
0 0 0 0 Indication Type octet 2
Reserved value

Figure 2.5.4: Indication Type information element
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Table 2.5.4: Indication Type information element

Indication Type value (octet 2).

Theindication typeis coded as follows:

bit 3 bit 2 bit 1
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

Bit 4 shows whether or not to indicate SM S reports:

bit 4
0
1

Indicate no messages

Reserved

Indicate all SM'S messages

Indicate SM'S messages marked as
TE-specific

Indicate all CBS messages

Indicate CBS messages marked as
TE-specific

Indicate all CBS and SM S messages
Indicate SMS and CBS messages marked
as TE-specific

Do not indicate SM S reports
Indicate SMS reports

A receiving entity shall ignore the setting of bits 8-5. If bits 3 and 2 are set to 0 and bit 1 is set to 1 then the
receiving entity shall return “Unable to Process’ with cause “ Command Not Understood”.

2524 Insert Type

The Insert Typetellsthe MT what to do with the short message arriving from the TE.

The Insert Type information element is coded as shown in figure 2.5.5 and table 2.5.5

8 7 6 5 4 3 2 1
0 0 0 0 0 0 1 1 octet 1
Insert Type info element identifier
0 0 0 0 0 0 Insert octet 2
Reserved Type value

Figure 2.5.5: Insert Type information element
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Table 2.5.5: Insert Type information
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element

Insert Type value (octet 2).

Theinsert typeis coded as follows:

bit 2 bit 1
0 0
0 1
1 0
1 1

Reserved

Store the short messageinthe MT
Send the short message over the air
Store the short messagein the MT and send it over the air

A receiving entity shall ignore the setting of bits 8-3. If bits2 and 1 are set to 0 then the receiving entity shall
return “Unable to Process’ with cause “ Command Not Understood”

25.25 Short Message Index

The Short Message Index provides information about each individual short message currently stored inthe MT. Two
types of Short Message index are provided; one for SMS and one for CBS.

The Short Message Index (SMS) information element is coded as shown in figure 2.5.6 and table 2.5.6. A Short
Message Index may be an SMS-SUBMIT, an SMS-DELIVER or an SMS-STATUS-REPORT.

The Short Message Index (CBS) information element is coded as shown in figure 2.5.7 and table 2.5.7.

8

7 6 5 4 3 2 1

0

0 0 0 0 1 0 0
Short Message Index (SMS) info element id

octet 1

Length of Short Message Index

octet 2

Short Message Reference value

octet 3

Short Message Status

octet 4

Service Centre Address

octets
5-n

Short Message Header (SMS)

octets
n+l-n+31

Figure 2.5.6: Short Message Index (SMS) information element

n can take a value between 5 and 18 (inclusive)
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Table 2.5.6: Short Message Index (SMS) information element

Short Message Reference value (octet 3).

The Short Message Reference value is coded as specified in table 2.5.2.
Short Message Status (octet 4).

The Short Message Status is coded as follows:

8 7 6 5 4 3 2 1

0 0O 0 O O o o0 o Not read/not sent
O 0 O O o O o0 1 Read/Sent

O 0O O O o 1 o0 o0 Not Read

O 0 O O o 1 o0 1 Read

O 0 O O o 1 1 o Not Sent

O 0O O O o 1 1 1 Sent

All other values are reserved.

The receiving entity shall ignore the setting of bits 8-4.

In addition, if bit 3 is set to 0 then areceiving entity shall ignore the setting of bit 2.  Where bit 3isset to O, if
the message is mobile originated then bit 1 indicates whether the message has been sent to the network. If the
message is mobile terminated then bit 1 indicates whether the message has been read.

Service Centre Address (Octets 5-n).

The Service Centre Address is coded as the RP-Origination or RP-Destination address specified in
GSM-04-113 TS 24.011 [6]. If the short message is mobile originated, the address will be the RP-Destination
address. If the short message is mobile terminated, the address will be the RP-Origination address. The address
is of variable length, 1-12 octets.

Short Message Header (SMS) (Octets n+1 - n+31).
The Short Message Header (SMS) is coded as a TPDU as described in GSM-03:403G TS 23.040 [3]. In the

case of SMS-DELIVER or SMS-SUBMIT, the TP-User-Datais not included, but the TP-User-Data-Length is
included. The Short Message Header is of variable length, 6-31 octets.

3GPP

8 7 6 5 4 3 2 1

0 0 0 0 0 1 0 1 octet 1
Short Message Index (CBS) info element id
Short Message Reference value octet 2
Short Message Header (CBS) octets
3-8

Figure 2.5.7: Short Message Index (CBS) information element
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Table 2.5.7: Short Message Index (CBS) information element

Short Message Reference value (octet 2).
The Short Message Reference value is coded as specified in table 2.5.2.
Short Message Header (CBS) (Octets 3-8).
The Short Message Header (CBS) is coded as described in GSM-03:443G TS 23.041. [4], including

SEQUENCE NUMBER, MESSAGE IDENTIFIER, ALPHABET IDENTIFIER and PAGE PARAMETER,
but excluding the characters of the message.

2.5.2.6 Short Message Data

The Short Message Data information element is a copy of a short message currently stored inthe MT. Two types of
Short Message Data information element are provided; one for SMS and one for CBS.

The Short Message Data (SM S) information element is coded as shown in figure 2.5.8 and table 2.5.8. Short Message
Data may be an SMS-SUBMIT, an SMS-DELIVER or an SMS-STATUS-REPORT.

The Short Message Data (CBS) information element is coded as shown in figure 2.5.9 and table 2.5.9.

8 7 6 5 4 3 2 1

0 0 0 0 0 1 1 0 octet 1
Short Message Data (SMS) info element id
Length of Short Message Data octet 2
Short Message Reference value octet 3
Short Message Status octet 4
Service Centre Address octets
5-n
Short Message (SMS) octets
n+1-n+164

Figure 2.5.8: Short Message Data (SMS) information element

n can take a value between 5 and 18 (inclusive)
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Table 2.5.8: Short Message (SMS) information element

Short Message Reference value (octet 3).

The Short Message Reference value is coded as specified in table 2.5.2.
Short Message Status (octet 4).

The Short Message Status is coded as follows:

8 7 6 5 4 3 2 1

0 0O 0 O O o o0 o Not read/not sent
O 0 O O o O o0 1 Read/Sent

O 0O O O o 1 o0 o0 Not Read

O 0 O O o 1 o0 1 Read

O 0 O O o 1 1 o Not Sent

O 0O O O o 1 1 1 Sent

All other values are reserved.

The receiving entity shall ignore the setting of bits 8-4.
In addition, if bit 3 isset to 0 then areceiving entity shall ignore the setting of bit 2.

Where bit 3isset to O, if the message is mobile originated then bit 1 indicates whether the message has been
sent to the network. 1f the message is mobile terminated then bit 1 indicates whether the message has been
read.

Service Centre Address (Octets 5-n).

The Service Centre Address is coded as the RP-Origination-Address or RP-Destination Address specified in
GSM-03:403G TS 23.040 [3].

If the short message is mobile originated, the address will be the RP-Destination address. If the short message is
mobile terminated, the address will be the RP-Origination Address. The address is of variable length, 1-12
octets.

Short Message (SMS) (Octets n+1 - n+164).

The Short Message (SMS) is coded as a TPDU as described in GSM-03:403G TS 23.040 [3].
The Short Message is of variable length, 6-164 octets.
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8 7 6 5 4 3 2 1

0 0 0 0 0 1 1 1 octet 1
Short Message Data (CBS) info element id
Short Message Reference value octet 2
Short Message (CBS) octets
3-90

Figure 2.5.9: Short Message Data (CBS) information element
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Table 2.5.9: Short Message Data (CBS) information element

Short Message Reference value (octet 2).
The Short Message Reference value is coded as specified in table 2.5.2.
Short Message (CBS) (Octets 3-90).

The Short Message (CBS) is coded as described in GSM-03:413G TS 23.041 [4], including SEQUENCE
NUMBER, MESSAGE IDENTIFIER, ALPHABET IDENTIFIER, PAGE PARAMETER and CHARACTERS
OF THE MESSAGE.

2527 Cause

The Cause information element provides more detail asto why an error has occurred.
The Cause information element is coded as shown in figure 2.5.10 and table 2.5.10.

8 7 6 5 4 3 2 1

0 0 0 0 1 0 0 0 octet 1
Cause information element identifier
0 octet 2
ext Cause value
0411 3G TS 24.011 [6] RP-Cause value octet 3

Figure 2.5.10: Cause information element
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Table 2.5.10: Cause information element

Cause value (octet 2).
The cause is coded as follows:

8 7 6 5 4 3 2 1

O 0 0O O o o o o No such message
- - no short message exists with the
provided shortmessage reference
0o 0 O o O o o0 1 No memory

- - the short message cannot be stored
due to lack of memory
O 0 0O O O o 1 o No air interface
- - submission of the short message
cannot be attempted because the
mobileis out of coverage
O 0 0O O o o0 1 1 Receiving entity busy
- - the request was not fulfilled because
the Receiving entity is busy on
another task
O 0 0O O O 1 o0 O Command not understood
- - error in the coding of the command, or
command belongs to higher version of
protocol of protocol than that implemented
O 0 0O O O 1 o0 1 Incoming data call
- - Incoming data call forces MT to exit from
SMS mode
User-invoked exit
- User hastaken MT out of SMS by MMI
Other error
- Any other error not coveredherel 0 0 0 0 1 1 1

0O 0 0o o o 1 1

0O 0 0o o o 1 1

= N )

Message Transfer failed
- - The SMStransfer to the SC failed and the
04:-313G TS 24.011 [6] error causeis provided in octet 3 |

All other values are reserved.
A receiving entity shall treat any reserved codings as “other error”.

04.313G TS 24.011 [6] RP-Cause value (octet 3) |
If this element isincluded then bit 8 of octet 2 issetto '1'. The error cause included in the RP-Cause over the

air interface is directly mapped into this element. This element is only included if the MT attempts to send a
short message to the network and that send attempt fails.

2528 Index Count

The Index Count identifies the number of short message indices contained in aMESSAGE LIST response from the MT
tothe TE. Itisan 8 bit number.

The Index Count information element is coded as shown in figure 2.5.11 and

table 2.5.11.
8 7 6 5 4 3 2 1
0 0 0 0 1 0 0 1 octet 1
Index Count information element ident
Index Count value octet 2

Figure 2.5.11: Index Count information element
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Table 2.5.11: Index Count information element

Index Count value (octet 2).

In the Index Count field bit 8 of octet 2 isthe most significant bit and bit 1 of octet 2 isthe least significant bit.

25.2.9 CBS Transfer Type
The CBS Transfer Typeindicatesto the MT which CBS messages are required to be transferred to the TE.

The CBS Transfer Type information element is coded as shown in figure 2.5.12 and

table 2.5.12.
8 7 6 5 4 3 2 1
0 0 0 0 1 0 1 0 octet 1
CBS Transfer Type info element ident
0 0 0 0 0 0 CBS Txfr octet 2
Reserved Type value

Figure 2.5.12: CBS Transfer Type information element

Table 2.5.12: CBS Transfer Type information element

CBS Txfr Type value (octet 2).
The CBS txfr type is coded as follows:

bit 2 bit 1

0O O Transfer no CBS messages

0 1 Transfer CBS messages marked as TE-specific
1 0 Reserved

1 1 Transfer all CBS messages

A receiving entity shall ignore the setting of bits 8-3. If bit 2 isset to 1 and bit 1 is set to 0 then the receiving
entity shall return “Unable to Process’ with cause “Command Not Understood”

2.5.2.10 Page Index

The Page Index indicates to the MT which Page of SMS Indicesisrequired to be transferred. It also indicates to the TE
which Page of SMS Indicesis being transferred.

The Page Index information element is coded as shown in figure 2.5.13 and

table 2.5.13.
8 7 6 5 4 3 2 1
0 0 0 0 1 0 1 1 octet 1
Page Index info element ident
0 0 Page Index value octet 2
Reserved

Figure 2.5.13: Page Index information element
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Table 2.5.13: Page Index information element

Page Index value (octet 2).

In the Page Index field bit 6 of octet 2 isthe most significant bit and bit 1 of octet 2 is the least significant bit.
The Page Index can have avaue from 1 to 51.

A receiving entity shall ignore the setting of bits8 and 7. If the Page Index field has avalue of 0 or avalue
greater than 51 then the receiving entity shall return “Unable to Process’ with cause “ Command Not

Understood”

2.5.2.11 Last Short Message

The Last Short Message field indicates to the TE the highest value of Short Message Reference which pointsto avalid
message stored inthe MT. The value 0 signifies that there are no short messages stored inthe MT.

The Last Short Message information element is coded as shown in figure 2.5.14 and table 2.5.14.

8 7 6 5 4 3 2 1

0 0 0 0 1 1 0 0 octet 1
Last Short Message info element ident
Last Short Message value octet 2

Figure 2.5.14: Last Short Message information element

Table 2.5.14: Last Short Message information element

Last Short Message value (octet 2).

In the Last Short Message field bit 8 of octet 2 isthe most significant bit and bit 1 of octet 2 is the least
significant bit. The Last Short Message can have a value from 0 to 255.

2.5.2.12 Confirm Type
The Confirm Type field indicates the message to which the REQUEST CONFIRM is aresponse.
The Confirm Type information element is coded as shown in figure 2.5.15 and table 2.5.15.

8 7 6 5 4 3 2 1

0 0 0 0 1 1 0 1 octet 1
Confirm Type info element ident
Confirm Type value octet 2

Figure 2.5.15: Confirm Type information element
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Table 2.5.15: Confirm Type information element

Confirm Type value (octet 2).
The Confirm Typeis coded as follows:

8 7 6 5 4 3 2 1

0O 0 0 O O O o0 o Reserved

O 0 0O O O o o0 1 Confirm request to transfer incoming
SMS messages

O 0 0O O O o 1 o Confirm request to transfer incoming
CBS messages

O 0 0O o o o 1 1 Confirm request to indicate arrival of
messagesin MT

O 0 0O O O 1 o0 O Confirm request to attempt to send

short message (actual send is confirmed
later: see subclause 3.3)

All other values are reserved. If any reserved value is received then the receiving entity shall return “Unable to
Process’ with cause value “ Command Not Understood” .

2.5.2.13 TP-Failure Cause

Thisoptional field is present if provided by the Relay Layer. The TP-Failure Cause is provided from the Service Centre
and indicates to the TE the reason why the delivery of the message was unsuccessful. The TP-Failure cause information
element is coded as shown in figure 2.5.16 and

table 2.5.16.
8 7 6 5 4 3 2 1
0 0 0 0 1 1 1 0 octet 1
Cause information element identifier
Length of Failure cause field octet 2
Failure cause octets 3-4

Figure 2.5.16: TP-Failure Cause information element

Table 2.5.16; TP-Failure Cause information element

Failure cause (octet 3-4)

The failure cause contained in this field is directly mapped from the TP-Failure Cause (TP-FCS) field of the
SMS-SUBMIT-REPORT message defined in GSM-03-403G TS 23.040 [3].

25214 SM-Deliver-Ack

This optional field is sent from the TE to the MT to convey the information to be inserted into the SMS-DELIVER-
REPORT RP-ACK TPDU sent by the MT to the SC as defined in GSM-03:403G TS 23.040 [3].

8 7 6 5 4 3 2 1

0 0 0 0 1 1 1 1 octet 1
SM-DELIVER-ACK information element identifier

Length of SMS-DELIVER-REPORT RP-ACK Field octet 2
03.40 SMS-DELIVER-REPORT RP-ACK octets 3-166

2.5.2.15 SM-Submit-Ack

This optional field is sent from the MT to the TE to convey the information to be inserted into the SMS-SUBMIT-
REPORT RP-ACK TPDU sent by the SC to the MT as defined in 3G TS 23.040 [3]GSM—03:40.

3GPP
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8 7 6 5 4 3 2 1

0 0 0 1 0 0 0 0 octet 1
SM-SUBMIT-ACK information element identifier
Length of SMS-SUBMIT-REPORT RP-ACK Field octet 2
03.40 SMS-SUBMIT-REPORT RP-ACK octets 3-166

3 Text Mode

3.1 Parameter Definitions

The following parameters are used in the subsequent clauses which describe all commands. The formats of integer and
string types referenced here are defined in V.25ter. The default values are for command parameters, not for result code
parameters.

M essage Storage Parameters
<i ndex> integer type; valuein the range of location numbers supported by the associated memory

<meml> string type; memory from which messages are read and deleted (commands List Messages +CMGEL, Read
Message +CMGR and Del ete Message +CMGD); defined values (others are manufacturer specific):

"BM' broadcast message storage

"ME" ME message storage

" MI" any of the storages associated with ME
"SM' SHM(U)SIM message storage

"TA" TA message storage

" SR" status report storage

<menk> string type; memory to which writing and sending operations are made (commands Send Message from
Storage +CMSS and Write Message to Memory +CMGW ); refer <nmemnil> for defined values

<menB> string type; memory to which received SMs are preferred to be stored (unless forwarded directly to TE;
refer command New Message Indications +CNM ); refer <menil> for defined values; received CBMs are
always stored in " BM' (or some manufacturer specific storage) unless directly forwarded to TE; received
status reports are aways stored in " SR" (or some manufacturer specific storage) unless directly
forwarded to TE

<stat> integer type in PDU mode (default 0), or string type in text mode (default * REC UNREAD'); indicates
the status of message in memory; defined values:

0 "REC UNREAD' received unread message (i.e. new message)
1 "REC READ' received read message
2 "STO UNSENT"  stored unsent message (only applicable to SMs)
3 "STO SENT" stored sent message (only applicable to SMs)
4 "ALL" all messages (only applicable to +CMEL command)
<t ot al 1> integer type; total number of message locations in <neml >
<t ot al 2> integer type; total number of message locationsin <nenm2>

<t ot al 3> integer type; total number of message locations in <nenB8>
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<usedl>

<used2>

integer type; number of messages currently in <meml>

integer type; number of messages currently in <men>

<used3>integer type; number of messages currently in <neng>

M essage Data Parameters

<ackpdu>

<al pha>

<cdat a>

<ct >

<da>

<dat a>

3GPP

GSM-03:403G TS 23.040 [3] RP-User-Data element of RP-ACK PDU; format is same asfor <pdu> in
case of SMS, but without GSM-04-113G TS 24.011 [6] SC address field and parameter shall be bounded
by double quote characters like anormal string type parameter

string type alphanumeric representation of <da> or <oa> corresponding to the entry found in MT
phonebook; implementation of this feature is manufacturer specific; used character set should be the one
selected with command Select TE Character Set +CSCS  ( see definition of this command in FS07073G

TS 27.007 [9])}

GSM-03:403G TS 23.040 [3] TP-Command-Data in text mode responses; ME/TA converts each 8-bit
octet into two IRA character long hexadecimal number (e.g. octet with integer value 42 is presented to TE
as two characters 2A (IRA 50 and 65))

GSM-03:403G TS 23.040 [3] TP-Command-Type in integer format (default 0)

GSM-03:403G TS 23.040 [3] TP-Destination-Address Address-Value field in string format; BCD
numbers (or GSM 7 bit default a phabet characters) are converted to characters of the currently selected

TE character set (refer command +CSCS inFS07:073G TS 27.007 [9]); type of address given by
<t oda>

In the case of SMS: GSM-03:403G TS 23.040 [3] TP-User-Datain text mode responses; format:

if <dcs> indicates that GSM-03:383G TS 23.038 [2] GSM 7 it default alphabet is used and <f 0>
indicates that GSM-03:403G TS 23.040 [3] TP-User-Data-Header-Indication is not set:

- if TE character set other than " HEX" (refer command Select TE Character Set +CSCS in FS04073G
TS27.007 [9]): ME/TA converts GSM alphabet into current TE character set according to rules of
Annex A

- if TE character setis™ HEX" : ME/TA converts each 7-bit character of GSM 7 bit default alphabet into
two IRA character long hexadecimal number (e.g. character P (GSM 7 bit default alphabet 23) is
presented as 17 (IRA 49 and 55))

if <dcs> indicatesthat 8-bit or UCS2 data coding scheme is used, or <f 0> indicates that GSM-03.403G
TS 23.040 [3] TP-User-Data-Header-Indication is set: ME/TA converts each 8-bit octet into two IRA
character long hexadecimal number (e.g. octet with integer value 42 is presented to TE as two characters
2A (IRA 50 and 65))

In the case of CBS: GSM-03:413G TS 23.041 [4] CBM Content of Message in text mode responses;
format:

if <dcs> indicates that GSM-03:383G TS 23.038 [2] GSM 7 bit default alphabet is used:

- if TE character set other than " HEX" (refer command +CSCS in GSM-07.073G TS 27.007 [9]):
ME/TA converts GSM aphabet into current TE character set according to rules of Annex A

- if TE character setis" HEX" : ME/TA converts each 7-bit character of the GSM 7 bit default al phabet
into two IRA character long hexadecimal number

if <dcs> indicatesthat 8-bit or UCS2 data coding schemeis used: ME/TA converts each 8-bit octet into
two IRA character long hexadecimal number
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<dcs>

<dt >

<f o>

<l engt h>

<m d>
<m>
<nr >

<oa>

<page>
<pages>

<pdu>

<pi d>

<ra>

<sca>

<scts>
<sn>
<st >

<t oda>

<t ooa>

3GPP

depending on the command or result code: GSM-03:383G TS 23.038 [2] SMS Data Coding Scheme |
(default
0), or Cell Broadcast Data Coding Scheme in integer format

GSM-03:403G TS 23.040 [3] TP-Discharge-Timein time-string format: “yy/MM/dd,hh:mm:sstzz”, |
where charactersindicate year (two last digits), month, day, hour, minutes, seconds and time zone. E.g.
6th of May 1994, 22:10:00 GMT+2 hours equals to “94/05/06,22:10:00+08"

depending on the command or result code: first octet of GSM-03-403G TS 23.040 [3] SMS-DELIVER, |
SMS-SUBMIT (default 17), SMS-STATUS-REPORT, or SMS-COMMAND (default 2) in integer format

integer type value indicating in the text mode (+ CMGF=1) the length of the message body <dat a> > (or
<cdat a>) in characters; or in PDU mode (+CMGF=0), the length of the actual TP data unit in octets (i.e.
the RP layer SM SC address octets are not counted in the length)

GSM-03:413G TS 23.041 [4] CBM Message Identifier in integer format

GSM-03:403G TS 23.040 [3] TP-Message-Number in integer format

GSM-03:403G TS 23.040 [3] TP-Message-Reference in integer format

GSM-03:403G TS 23.040 [3] TP-Originating-Address Address-Value field in string format; BCD
numbers (or GSM 7 bit default al phabet characters) are converted to characters of the currently selected
TE character set (refer command +CSCS i n TS 07. 07); type of address given by <t ooa>
GSM-03:413G TS 23.041 [4] CBM Page Parameter bits 4-7 in integer format

GSM-03:413G TS 23.041 [4] CBM Page Parameter bits 0-3 in integer format

In the case of SMS: GSM-04-113G TS 24.011 [6] SC address followed by GSM-03:403G TS 23.040 [3]
TPDU in hexadecimal format: ME/TA converts each octet of TP data unit into two IRA character long
hexadecimal number (e.g. octet with integer value 42 is presented to TE as two characters 2A (IRA 50 and
65))

In the case of CBS: GSM-03:413G TS 23.041 [4] TPDU in hexadecimal format

GSM-03:403G TS 23.040 [3] TP-Protocol-ldentifier in integer format (default 0)

GSM-03:403G TS 23.040 [3] TP-Recipient-Address Address-Value field in string format; BCD numbers
(or GSM default? bit default alphabet characters) are converted to characters of the currently selected TE

character set (refer command +CSCS i n ¥S-074-0%3G TS 27. 007 [ 9]); type of address given by
<t ora>

GSM-04-113G TS 24.011 [6] RP SC address Address-Valuefield in string format; BCD numbers (or
GSM default? bit default alphabet characters) are converted to characters of the currently selected TE

character set (refer command +CSCS i n FS-074-0%3G TS 27. 007 [ 9]); type of address given by
<t osca>

GSM-03:403G TS 23.040 [3] TP-Service-Centre-Time-Stamp in time-string format (refer <dt >)
GSM-03:413G TS 23.041 [4] CBM Seria Number in integer format

GSM-03:403G TS 23.040 [3] TP-Statusin integer format

GSM-04-113G TS 24.011 [6] TP-Destination-Address Type-of-Address octet in integer format (when first
character of <da> is+ (IRA 43) default is 145, otherwise default is 129)

GSM-04-113G TS 24.011 [6] TP-Originating-Address Type-of-Address octet in integer format (default
refer <t oda>)
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<tora>

<t osca>

<vp>

<vp>

3.2

3.2.1

Description

GSM-04-113G TS 24.011 [6] TP-Recipient-Address Type-of-Address octet in integer format (default |
refer <t oda>)

GSM-04-113G TS 24.011 [6] RP SC address Type-of-Address octet in integer format (default refer |
<t oda>)

depending on SMS-SUBMIT <f 0> setting: GSM-03:403G TS 23.040 [3] TP-Validity-Period either in |
integer format (default 167) or in time-string format (refer <dt >)

depending on SMS-SUBMIT <f 0> setting: GSM-03-403G TS 23.040 [3] TP-Validity-Period either in
integer format (default 167), in time-string format (refer <dt >), or if $(EVPR$ is supported, in enhanced
format (hexadecimal coded string with double quotes)

General Configuration Commands

Select Message Service +CSMS

Parameter Command Syntax

Command Possible response(s)
+CSMbs=<ser vi ce> +CSMB:  <nt >, <np>, <bnp
+CV5 ERROR: <err>
+CSMS? +CSMs: <servi ce>, <nt >, <np>, <bnp
+CSMB=? +CSMB:  (list of supported <ser vi ce>s)

Set command selects messaging service <ser vi ce>. It returns the types of messages supported by the ME: <nt > for
mobile terminated messages, <no> for mobile originated messages and <brm> for broadcast type messages. If chosen
service is not supported by the ME (but is supported by the TA), final result code +CM5 ERROR:  <er r > shall be
returned. See chapter Message Service Failure Result Code for alist of <er r > values.

Also read command returns supported message types along the current service setting.

Test command returns alist of all services supported by the TA.

Defined Values
<servi ce>:
0

127
128...

GSM—9349 GTSZ3040|3| and 63413 GTSZ3041|4| (the—synta*ef%MSA—'l’—eemmand&l—s

GSM-03:403G TS 23.040 [3] and 83:413G TS 23.041 [4]-{the syntax-of SMSAT-commandsis
compatible with- GSM-07.05-Phase 2+ version:-the requirement of <ser vi ce> setting 1 is mentioned

under corresponding command descriptions)
reserved

manufacturer specific

<nt >, <no>, <bnp:

0 type not supported

1 type supported

Implementation

Mandatory.
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3.2.2 Preferred Message Storage +CPMS

Parameter Command Syntax

Command Possible response(s)
+CPMS=<nenl>[, +CPMB: <usedl>, <t ot al 1>, <used2>, <t ot al 2>, <used3>, <t ot al 3>
<men>[, <menB>]] +CM5 ERROR: <err>
+CPMS? +CPMS:  <nmeml>, <usedl>, <t ot al 1>, <nenk>, <used2>, <t ot al 2>,

<nmenB>, <used3>, <t ot al 3>
+CVM5 ERROR: <err>

+CPMB="? +CPMS:  ( list of supported <memil>s) , ( list of supported <men2>s) ,
('list of supported <nenB>s)

Description

Set command selects memory storages <mem1>, <nmen> and <nenB> to be used for reading, writing, etc. If chosen
storage is not appropriate for the ME (but is supported by the TA), final result code +CVS ERROR: <er r > shall be
returned. See chapter Message Service Failure Result Code for alist of possible <er r > values.

Test command returns lists of memory storages supported by the TA.
Implementation

Mandatory.

3.2.3 Message Format +CMGF

Parameter Command Syntax

Command Possible response(s)
+CMEF=[ <npde>]
+CMGF? +CMGF:  <npde>
+CMGF="? +CMGF:  ( list of supported <nbde>s)

Description

Set command tellsthe TA, which input and output format of messages to use. <nobde> indicates the format of messages
used with send, list, read and write commands and unsolicited result codes resulting from received messages. Mode can
be either PDU mode (entire TP data units used) or text mode (headers and body of the messages given as separate
parameters). Text mode uses the value of parameter <chset > specified by command Select TE Character Set +CSCS
to inform the character set to be used in the message body in the TA-TE interface.

Test command returns supported modes as a compound value.
Defined Values

<node>:

0 PDU mode (default when implemented)

1 text mode
Implementation

Mandatory aso when only one mode implemented.
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3.24 Enter SMS Block Mode Protocol +CESP

Action Command Syntax

Command Possible response(s)
+CESP

+CESP=7

Description

Execution command setsthe TA in SMS block protocol mode. The TA shall return OK (or 0) to confirm acceptance of
the command prior to entering the block mode (see subclause 2.1.1). The fina result code OK (or 0) shall be returned
when the block mode is exited.

NOTE: Commandsfollowing +CESP inthe AT command line must not be processed by the TA.
I mplementation

Mandatory when block mode implemented.

3.25 Message Service Failure Result Code +CMS ERROR

Final result code +CVMS ERROR: <er r > indicates an error related to mobile equipment or network. The operation is
similar to ERROR result code. None of the following commands in the same command line is executed. Neither ERROR
nor OK result code shall be returned. ERROR is returned normally when error is related to syntax or invalid parameters.

Defined Values

<er r > values used by common messaging commands:

0..127 GSM-04-113G TS 24.011 [6] Annex E-2 values Check if Annexref isgtilbvalid in UMTS spee.
128...255 GSM-03.403G TS 23.040 [3] subclause 9.2.3.22 values. Not-agood-ideatoreference sub-clause-ts
300 ME failure

301 SMS service of ME reserved

302 operation not allowed

303 operation not supported

304 invalid PDU mode parameter

305 invalid text mode parameter

310 SHM(U)SIM not inserted

311 SHM(U)SIM PIN required

312 PH-SIM(U)SIM PIN required

313 SHM(U)SIM failure

314 SHM(U)SIM busy

315 SHM(U)SIM wrong

316 SIM(U)SIM PUK required

317 SIM(U)SIM PIN2 required

318 SIM(U)SIM PUK2 required

320 memory failure

321 invalid memory index

322 memory full

330 SMSC address unknown

331 no network service

332 network timeout

340 no +CNIVA acknowledgement expected

500 unknown error

.51l other values in range 256...511 are reserved
512... manufacturer specific

I mplementation

Mandatory.

3GPP




Error! No text of specified style in document. 36 Error! No text of specified style in document.

3.2.6 Informative Examples

Setting up a TA supporting GSM SMS:

AT+CSMB=? (|an|ry of avallable services in TA) ‘
+CSMS:  (0) ‘ : 8 pati-b ‘ |
(014

AT+CSMS=0; +CPMB=? (set GSM SMS; query avail abl e menori es) |
+CSMs: 1,1,1 (all MI, MO and CBM support ed)

+CPMS: ("BM',"ME',"SM'), ("ME","SM'), ("ME","SM') (CBM ME and SHM U) SI M nenori es

(03¢ for reading, ME and SFMU) SIM nmenories for witing)

AT+CPMS="ME", " ME", " ME" ; +CMGF=? (set ME nenory; query avail abl e message fornats)

+CPMS: "ME', 5,99,"ME",5,99,"ME", 5,99 (five messages in ME, 99 total space)

+CMGF: (0, 1) (both text and PDU nobde i npl ermrent ed)

XK

AT+CMEF=1; +CSCS=? (select text nobde; query avail able TE character sets)

+CSCS: ("I RA", "PCCP437","8859-1")

XK

AT+CSCS=" PCCP437" (sel ect PC code page 437)

(04

3.3 Message Configuration Commands

3.31 Service Centre Address +CSCA

Parameter Command Syntax

Command Possible response(s)
+CSCA=<sca>[, <t osca>]
+CSCA? +CSCA: <sca>, <tosca>
+CSCA=?

Description

Set command updates the SM SC address, through which mobile originated SMs are transmitted. In text mode, setting is
used by send and write commands. In PDU mode, setting is used by the same commands, but only when the length of
the SMSC address coded into <pdu> parameter equals zero.

I mplementation
Mandatory.

3.3.2 Set Text Mode Parameters +CSMP

Parameter Command Syntax

Command Possible response(s)
+CSMP=[ <f 0>[, <vp>[, <pi d>[, <dcs>]]]]
+CSMP? +CSMP:  <f 0>, <vp>, <pi d>, <dcs>
+CSMP=?
Description

Set command is used to select values for additional parameters needed when SM is sent to the network or placed in a
storage when text format message mode is selected. It is possible to set the validity period starting from when the SM is
received by the SMSC (<vp> isinrange0... 255) or define the absolute time of the validity period termination (<vp>

isastring). The format of <vp> isgiven by <f 0>. If TA supports the enhaneced-validity-period-format {S(EVPR$, see
GSM-03:40)3G TS 23.040 [3], it shall be given as a hexadecimal coded string (refer e.g. <pdu>) with double quotes.

NOTE: When storing a SMS-DELIVER from the TE to the preferred memory storage in text mode (refer
command Write Message to Memory +CMGW, <vp> field can be used for <sct s>.

Implementation
Mandatory when text mode implemented.
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3.3.3 Show Text Mode Parameters +CSDH

Parameter Command Syntax

Command Possible response(s)
+CSDH=[ <show>]
+CSDH? +CSDH: <show>
+CSDH="? +CSDH:  ( list of supported <show>s)

Description
Set command controls whether detailed header information is shown in text mode result codes.
Test command returns supported values as a compound value.
Defined Values
<show>:

0 do not show header values defined in commands +CSCA and +CSMP (<sca>, <t osca>, <f 0>, <vp>, <pi d>
and <dcs>) nor <l engt h>, <t oda> or <t ooa> in +CMTI, +CMG_, +CMCGR result codes for SMS-DELIVERS
and SMS-SUBMITsin text mode; for SMS-COMMANDSs in +CMGR result code, do not show <pi d>, <mqm>,
<da>, <t oda>, <l engt h> or <cdat a>

1 show thevauesin result codes
I mplementation

Mandatory when text mode implemented.

3.34 Select Cell Broadcast Message Types +CSCB

Parameter Command Syntax

Command Possible response(s)
+CSCB=[ <npbde>[, <m ds>[, <dcss>] ]]
+CSCB? +CSCB: <node>, <m ds>, <dcss>
+CSCB=? +CSCB: ( list of supported <node>s)

Description
Set command sel ects which types of CBMs are to be received by the ME.
Test command returns supported modes as a compound value.
Defined Values
<node>:
0 message types specified in <mi ds> and <dcss> are accepted
1 message types specified in <mi ds> and <dcss> are not accepted

<m ds>: string type; al different possible combinations of CBM message identifiers (refer <mi d>) (default is
empty string); e.g. "0,1,5,320-478,922"

<dcss>: string type; al different possible combinations of CBM data coding schemes (refer <dcs>) (default is
empty string); e.g. "0-3,5"

Implementation

Optional.
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3.35 Save Settings +CSAS

Action Command Syntax

Command Possible response(s)
+CSAS[ =<prof i | e>] +CM5 ERROR  <err >
+CSAS=? +CSAS: ( list of supported <pr of i | e>s)

Description

Execution command saves active message service settings to a non-volatile memory. A TA can contain several profiles

of settings. Settings specified in commands Service Centre Address +CSCA, Set Message Parameters + CSMP and Select
Cell Broadcast Message Types +CSCB (if implemented) are saved. Certain settings may not be supported by the storage
(e.g. SIM(U)SIM SMS parameters) and therefore can not be saved. See chapter Message Service Failure Result Code |
for <er r > values.

Test command shall display the supported profile numbers for reading and writing of settings.
Defined Values

<profile>:

0...255manufacturer specific profile number where settings are to be stored
Implementation

Optional.

3.3.6 Restore Settings +CRES

Action Command Syntax

Command Possible response(s)
+CRES[ =<pr of i | e>] +CVMS ERROR: <err >
+CRES=7? +CRES: (list of supported <pr of i | e>s)

Description

Execution command restores message service settings from non-volatile memory to active memory. A TA can contain
several profiles of settings. Settings specified in commands Service Centre Address +CSCA, Set Message Parameters
+CSMP and Select Cell Broadcast Message Types +CSCB (if implemented) are restored. Certain settings may not be
supported by the storage (e.g. SHM(U)SIM SMS parameters) and therefore can not be restored. See chapter Message |
Service Failure Result Code for <er r > values.

Defined Values

<profil e>:

0...255manufacturer specific profile number from where settings are to be restored
I mplementation

Optional.

3.3.7 Informative Examples

Figure 1 illustrates an example setup of a TE-TA-ME system for GSM SMS. Location of volatile and non-volatile |
parameter memories, and the operations to change the parameter values are shown. +CSIVP is used to set the text mode
header values of SMS-SUBMIT (or SMS-DELIVER when received message is written from TE to a storage). The

volatile memory may as well be in the ME, or when no volatile memory is used, + CSMP, +CSCA and +CSCB settings

are stored directly to non-volatile memory of ME.
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SM STORAGES
set SMSC address +CSCA and
save +CSAS |, set text mode parameters +CSMP
text mode parametersi*®<C text mode parameters <<
for send and write, for send and write,
SMSC address; | | SMSCaddress;
norrvolatile memory pcwer—tpamlreme+CR5/§$ volatile memory <: save +CSAS and restore +CRES

CBM STORAGES .
save to non~volatile or
restore to volatile

DR

cell broadcast types <—/

o be stored;

nonvolatile and

volatile memories select cell broadcast message types +CSCB
ME TA TE

Figure 1: Message service parameter procedures

In this example, the volatile parameter settings of TA are used to construct messages in text mode. SMSC address
setting is used also in PDU mode. The next example illustrates a session to restore the message parameters from the ME
tothe TA, and to set up the CBM identifiers (and languages) which are wanted to be received:

AT+CRES (restore settings fromnon-volatile menory to volatile menory)
oK

AT+CSMP?; +CSCA? (query SM par anet ers)

+CSMP: 17, 167, 0, 0 (default values for SMsS-SUBM T)

+CSCA: " +358501234567", 145 (SMSC addr ess)

oK

AT+CSDH=1 (show all headers in text node)

oK

AT+CSCB=1 (all CBMs are accepted)

oK

3.4 Message Receiving and Reading Commands

3.4.1 New Message Indications to TE +CNMI

Parameter Command Syntax

Command Possible response(s)
+CNM =[ <npde>[, <nt >[, <bn®[, <ds>[, +CMB ERROR. <err>
<bfr>]1111
+CNM ? +CNM : <nobde>, <nt >, <bn®, <ds>, <bfr>
+CNM =? +CNM :  (list of supported <node>s) , ( list of
supported <nt >s) , ( list of supported <bn®s) , ( list of
supported <ds>s) , ( list of supported <bf r >s)

Description

Set command selects the procedure, how receiving of new messages from the network isindicated to the TE when TE is
active, e.g. DTR signal isON. If TE isinactive (e.g. DTR signal is OFF), message receiving should be done as specified
in GSM-03:383G TS 23.038 [2].

NOTE: When DTR signal is not available or the state of the signal isignored (V.25ter command &D0), reliable
message transfer can be assured by using +CNVA acknowledgement procedure.

<nmode> controls the processing of unsolicited result codes specified within this command, <nt > sets the result code
indication routing for SMS-DELIVERS, <bn® for CBMs and <ds> for SMS-STATUS-REPORTS. <bf r > definesthe
handling method for buffered result codes when <nmode> 1, 2 or 3 isenabled. If ME does not support requested item
(although TA does), final result code +CM5 ERROR:  <er r > isreturned. See chapter Message Service Failure Result
Codefor alist of <er r > values.
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Test command gives the settings supported by the TA as compound values.

NOTE: Command Select Message Service +CSMS should be used to detect ME support of mobile terminated
SMsand CBMs, and to define whether a message routed directly to TE should be acknowledged or not
(refer command +CNVA).

Defined Values

<nmode> (refer figure 2;

NOTE: The buffering mechanism may as well be located in the ME; the setting affects only to unsolicited result
codes specified within this command):

[«

Buffer unsolicited result codesin the TA. If TA result code buffer is full, indications can be buffered in some
other place or the oldest indications may be discarded and replaced with the new received indications.

1 Discardindication and reject new received message unsolicited result codes when TA-TE link isreserved (e.g. in
on-line data mode). Otherwise forward them directly to the TE.

2 Buffer unsolicited result codesin the TA when TA-TE link isreserved (e.g. in on-line data mode) and flush them
to the TE after reservation. Otherwise forward them directly to the TE.

3 Forward unsolicited result codes directly to the TE. TA-TE link specific inband technique used to embed result
codes and data when TA isin on-line data mode.

NOTE: Itispossiblethat ME/TA result code buffer isin volatile memory. In this case messages may get lost if the
power of ME/TA is switched off before codes are sent to TE. Thus, it is not recommended to use direct
message routing (<m >=2 or 3, <bm>=2 or 3, or <ds>=1) with <node> value 0 or 2.

I ME |
received messages and indications <mode> value

COMMAND
a DATA MODE

TA

Buffer

+CMTI, +CMTT, +CBM, +CBM, +CDSl, +CDS unsolidited result codes

TE |

Figure 2: <node> parameter

<mt > (the rules for storing received SMs depend on its data coding scheme (refer GSM-03.383G TS 23.038 [2]), |
preferred memory storage (+CPMS) setting and this value; refer table 1;

NOTE: If AT command interfaceis acting as the only display device, the ME must support storing of class 0
messages and messages in the message waiting indication group (discard message); refer table 2):

[«

No SMS-DELIVER indications are routed to the TE.

1 If SMSDELIVER isstoredinto ME/TA, indication of the memory location is routed to the TE using unsolicited
result code:

+CMTIl : <menP, <i ndex>

2 SMS-DELIVERS (except class 2 messages and messages in the message waiting indication group (store
message)) are routed directly to the TE using unsolicited result code;

+CMI: [ <al pha>], <I engt h><CR><LF><pdu> (PDU mode enabled)
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or

+CMI: <oa>, [<al pha>], <scts>[, <tooa>, <f 0>, <pi d>, <dcs>, <sca>, <t osca>,
<l engt h>] <CR><LF><dat a> (text mode enabled; about parametersin italics, refer command Show
Text Mode Parameters +CSDH)

If ME hasits own display device then class 0 messages and messages in the message waiting indication group
(discard message) may be copied to both ME display and to TE. In this case, ME shall send the
acknowledgement to the network (refer table 2).

Class 2 messages and messages in the message waiting indication group (store message) result in indication as
defined in <nt >=1.

3 Class3 SMS-DELIVERs are routed directly to TE using unsolicited result codes defined in <m >=2. Messages
of other data coding schemes result in indication as defined in <nt >=1.
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Table 1: <nt > parameter

<m > | Receiving procedure for different message data coding schemes (refer GSM-03:383G TS 23.038 [2])

0 no class: asin GSM-03:383G TS 23.038 [2], but use <nenB> as preferred memory

class0: asin GSM-03.383G TS 23.038 [2], but use <menB> as preferred memory if messageis
tried to be stored

class 1 asin GSM-03:383G TS 23.038 [2], but use <nenB> as preferred memory

class 2: asin GSM-03.383G TS 23.038 [2]

class 3: asin GSM-03.383G TS 23.038 [2], but use <menB> as preferred memory

message waiting indication group (discard message): as in GSM-03-383G TS 23.038 [2], but use
<menB> as preferred memory if message istried to be stored

message waiting indication group (store message): as in GSM-03.383G TS 23.038 [2], but use
<menB> as preferred memory

1 as <nt >=0 but send indication if message stored successfully

2 no class: route messageto TE
class O asin GSM-03:383G TS 23.038 [2], but also route message to TE and do not try to store
it in memory
class 1 route messageto TE
class 2: as<nt >=1
class 3: route messageto TE

message waiting indication group (discard message): as in GSM-03-383G TS 23.038 [2], but also route
message to TE and do not try to store it in memory

message waiting indication group (store message): as<nt >=1

3 class 3: route messageto TE

others: as<mnt >=1

Table 2: SMS-DELIVER result code and acknowledgement summary

<nt > no classor class 1 class 0 or message class 2 or message class3
waiting indication waiting indication
group (discard) group (store)
1 +CMT| [+CMT1 Y] +CMT| +CMT|
2 +CMT & +CNVAY +CMT [& +CNVA?) +CMTI +CMT & +CNVA?Y
3 +CMT [+CMT1 Y] +CMT1 +CMT & +CNVA?

1
2

result code is sent when ME does not have other display device than AT interface
acknowledgement command must be sent when +CSMS <ser vi ce> value equals 1 and ME does not
have other display devicethan AT interface
acknowledgement command must be sent when +CSMS <ser vi ce> value equals 1
<bme (the rules for storing received CBMs depend on its data coding scheme (refer GSM-03-383G TS 23.038 [2]),
the setting of Select CBM Types (+CSCB) and this value; refer table 3):

3

No CBM indications are routed to the TE.

[e]

1 If CBM isstored into ME/TA, indication of the memory location is routed to the TE using unsolicited result
code:

+CBM : <nmenP, <i ndex>
2 New CBMsarerouted directly to the TE using unsolicited result code:
+CBM <l engt h><CR><LF><pdu> (PDU mode enabled)
or
+CBM <sn>, <mi d>, <dcs>, <page>, <pages><CR><LF><dat a> (text mode enabled)

If ME supports data coding groups which define special routing also for messages other than class 3 (e.g.
SHM(U)SIM specific messages), ME may choose hot to route messages of such data coding schemesinto TE
(indication of a stored CBM may be given as defined in <bm>=1).

3 Class 3 CBMsare routed directly to TE using unsolicited result codes defined in <bn®=2. If CBM storageis
supported, messages of other classes result in indication as defined in <bn=1.
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Table 3: <bn> parameter

<bn> | Receiving procedure for different message data coding schemes (refer GSM-03.383G TS 23.038 [2])

0 all schemes: asin GSM-03-383G TS 23.038 [2]; if CBM storage is supported, store message to " BM'
(or some manufacturer or data coding scheme specific memory)

1 all schemes: as <bnm>=0 but send indication if message stored successfully

2 all schemes: route message to TE unless ME has detected a special routing to somewhere else (e.g. to
SHIM(U)SIM; an indication may be sent if message stored successfully)

3 class 3: route messageto TE
others:  as<bnp=1 (if CBM memory storage is supported)

<ds>:
0 NoSMS-STATUS-REPORTSs arerouted to the TE.
1 SMSSTATUS-REPORTSs are routed to the TE using unsolicited result code:
+CDS: <l engt h><CR><LF><pdu> (PDU mode enabled)
or
+CDS: <fo>, <nr>, [<ra>],[<tora>], <sct s>, <dt >, <st > (text mode enabled)

2 If SMSSTATUS-REPORT isstored into ME/TA, indication of the memory location is routed to the TE using
unsolicited result code:

+CDSl : <nmenP, <i ndex>

Table 4. SMS-STATUS-REPORT result code and acknowledgement summary

<ds> result codes and commands
1 +CDS & +CNVAY
2 +CDSI

D acknowledgement command must be sent when
+CSMVS <ser vi ce> vaueequals 1

<bfr >:

0 TA buffer of unsolicited result codes defined within this command is flushed to the TE when <npbde> 1...3is
entered (OK response shall be given before flushing the codes).

1 TA buffer of unsolicited result codes defined within this command is cleared when <nobde> 1...3 is entered.

I mplementation

Mandatory when any of the new message indications implemented.
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3.4.2 List Messages +CMGL

Action Command Syntax

Command Possible response(s)

+CMAL[ =<st at >] |if text mode (+CMGF=1), command successful and SM S-SUBM I Tsand/or SMS-DELIVERSs:
+CM&EL: <i ndex>, <st at >, <oa/ da>, [ <al pha>], [<scts>] [, <t ooal/ t oda>,

<l engt h>] <CR><LF><dat a>[ <CR><LF>

+CM&EL: <i ndex>, <st at >, <da/ oa>, [ <al pha>], [<scts>] [, <t ooal/ t oda>,

<l engt h>] <CR><LF><data>[...]]

if text mode (+CM3F=1), command successful and SMS-STATUS-REPORTSs:

+CMCL: <i ndex>, <stat>, <fo>, <nr>,[<ra>], [<tora>], <sct s>, <dt >, <st>
[ <CR><LF>

+CMEL: <i ndex>, <stat >, <fo>, <nr >, [<ra>], [ <tora>], <scts>, <dt >, <st>
[...1]

if text mode (+CM3EF=1), command successful and SMS-COMMANDs:

+CMGL: <i ndex>, <st at >, <f 0>, <ct >[ <CR><LF>

+CM&EL: <i ndex>, <stat>, <fo>, <ct>[...]]

if text mode (+CMGF=1), command successful and CBM storage:

+CMEL: <i ndex>, <st at >, <sn>, <ni d>, <page>, <pages>

<CR><LF><dat a>[ <CR><LF>

+CMEL: <i ndex>, <st at >, <sn>, <ni d>, <page>, <pages>
<CR><LF><data>[...]]

otherwise:
+CM5 ERROR <err>
+CMEL=? +CMGL:  (list of supported <st at >9)

Description

Execution command returns messages with status value <st at > from message storage <memnil > to the TE. About text
mode parametersin italics, refer command Show Text Mode Parameters +CSDH. If status of the message is 'received
unread', status in the storage changes to 'received read'. If listing fails, final result code +CMS ERROR: <err >is
returned. See chapter Message Service Failure Result Code for <er r > values.

NOTE: If the selected <neml> can contain different types of SMs (e.g. SMS-DELIVERS, SMS-SUBMITs, SMS-
STATUS-REPORTs and SMS-COMMANDS), the response may be a mix of the responses of different
SM types. TE application can recognize the response format by examining the third response parameter.

Test command shall give alist of al status values supported by the TA.
Implementation

Optional.
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3.4.3 Read Message +CMGR

Action Command Syntax

Command Possible response(s)

+CMGR=<i ndex> | if text mode (+CMGF=1), command successful and SMS-DELIVER:

+CMCGR:  <st at >, <oa>, [ <al pha>], <scts>[, <t ooa>, <f 0>, <pi d>, <dcs>,
<sca>, <t osca>, <l engt h>] <CR><LF><dat a>

if text mode (+CMGF=1), command successful and SMS-SUBMIT:

+CMCGR:  <st at >, <da>, [ <al pha>] [, <t oda>, <f 0>, <pi d>, <dcs>, [ <vp>],
<sca>, <t osca>, <l engt h>] <CR><LF><dat a>

if text mode (+CMGF=1), command successful and SMS-STATUS-REPORT:

+CMGR: <stat >, <fo>, <nr>,[<ra>],[<tora>], <sct s>, <dt >, <st>

if text mode (+CMGF=1), command successful and SMS-COM M AND:

+CMGR: <stat >, <f 0>, <ct >[, <pi d>, [ <m>], [ <da>], [ <t oda>], <I engt h>
<CR><LF><cdat a>]

if text mode (+CMGF=1), command successful and CBM stor age:

+CMGR:  <st at >, <sn>, <mi d>, <dcs>, <page>, <pages><CR><LF><dat a>
otherwise:

+CV5 ERROR: <err>

+CMCR="?

Description

Execution command returns message with location value <i ndex> from message storage <nenil> to the TE. About
text mode parametersin italics, refer command Show Text Mode Parameters +CSDH. If status of the message is
'received unread', status in the storage changes to 'received read'. If reading fails, final result code +CM5 ERROR:
<err > isreturned. See chapter Message Service Failure Result Code for <er r > values.

Implementation

Optional.

3.4.4 New Message Acknowledgement to ME/TA +CNMA

Action Command Syntax

Command Possible response(s)
if text mode (+CMGF=1): +CM5 ERROR <err>
+CNVA
+CNVA=?

Description

Execution command confirms correct reception of a new message (SMS-DELIVER or SMS-STATUS-REPORT) which
isrouted directly to the TE (refer command +CNM tables 2 and 4). This acknowledgement command (causing ME to
send RP-ACK to the network) shall be used when +CSMS parameter <ser vi ce> equals 1. TA shall not send another
+CMT or +CDS result code to TE before previous one is acknowledged.

If ME does not get acknowledgement within required time (network timeout), ME should send RP-ERROR to the
network. ME/TA shall automatically disable routing to TE by setting both <nt > and <ds> values of +CNM to zero.

If command is executed, but no acknowledgement is expected, or some other ME related error occurs, final result code
+CMS ERROR:  <err > isreturned. See chapter Message Service Failure Result Code for alist of <er r > values.

NOTE: In casethat adirectly routed message must be buffered in ME/TA (possible when +CNM  parameter
<nmode> equals 0 or 2) or AT interpreter remains too long in a state where result codes cannot be sent to
TE (e.g. user is entering a message using +CMGS), acknowledgement (RP-ACK) must be sent to the
network without waiting +CNMA command from TE. Later, when buffered result codes are flushed to TE,
TE must send +CNIVA acknowledgement for each result code. In thisway, ME/TA can determine if
message should be placed in non-volatile memory and routing to TE disabled (+CNIVA not received).
Refer command +CNM  for more details how to use <npde> parameter reliably.
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I mplementation
Mandatory when <ser vi ce> value 1 of command Select Message Service +CSMS is supported.

3.45 Informative Examples

Message forwarding is done asillustrated in figure 3. Optional +CNMA acknowledgement procedure is not presented. In
this example, thereisno TA memory for messages and result code buffer is situated in TA. The routing of message
waiting indication group (discard message) SMS-DELIVERs equal to class 0 messages, and the routing of message
waiting indication group (store message) SMS-DELIVERS equal to class 2 messages.

<ds>=2 new status reportindication +CDSI| N
7
SM STORAGES m>=lor
<mt>=2 (class 2) or|
<mt>=3 (class not 3) N new MT SMiindication +CMT1 | N
Ve
<mt>=0 or <nt>=1 or
<amt>=2 (class 2) or <mt>=2 (class not 2)|or
SMISDELMVER <mt>=3 (class not 3) <mt>=3 (class 3) PewMT SM+CMT|  ~N
Ve
<ds>=Oor BUFER
<ds>=2
SMISSTATUS REPORT <ds>=1 stalus report +CDS|
7z
CBMwith allovwed message identifier <bm>=2or
and data coding scheme (refer +CSCB) <bm>=3(class 3) newCBM+CBM N
7
<bnm>=0or <bm>=1 or
<bm>=3(class not 3) lor
<bm>=3(class not 3) new CBMiindication +CBMI |~
7
CBM STORAGES
ME TA TE

Figure 3: Message receiving procedures

Setting new message indications:

AT+CNM =? (query new nessage unsolicited result code nodes)
+CNM : (0-2),(0-3),(0-3),(0,1),(0,1)
oK

AT+CNM =2,1,0,1,0 (send SM and status report indications to TE
(03¢ when TA in comrand node, otherw se buffer)

In this example, the TA is set so that it should send an unsolicited result code +CMT1 @ <men®, <i ndex>tothe TE
when anew SMS-DELIVER isreceived from the network and stored successfully to storage <nemn, and an unsolicited
result code +CDS: . . . when aSMS-STATUS-REPORT is received. These result codes are routed to the TE when TA
isin command mode, but buffered when in on-line data mode. Now, if new SM is received, it can be read as follows
(text mode with no detailed header information; GSM default? bit default alphabet used in message body):

+CMI: "ME", 2 (new nessage received in index 2)

AT+CMCER=2 (read the nessage)

+CMGR: " REC UNREAD', " +358507654321", "M . Jones", "95/07/03, 17: 38: 15+04"
This is the M. Jones testing

(04

In the next example all messages of storage <nmenil> are listed (text mode with no detailed header information; GSM
defadtt7 bit default alphabet used in message bodies):

AT+CMGL="ALL" (read all SMs)

+CMEL: 1, "REC READ', "+358501234567","M . Smith","95/07/03, 17: 45: 03+04"
This is the body of the nessage.

+CMGL: 2, "STO UNSENT", "+358501234567","M . Snmith",

This is the body of the reply.

(0¢

The next example shows a method to read new CBMs received from the network (text mode; GSM defautt? bit default
alphabet used in message bodies):

3GPP



Error! No text of specified style in document. a7 Error! No text of specified style in document.

AT+CNM =2, ,2,,0 (CBMs will be sent to the TE)

XK

AT+CPMS="BM'; +CMa. (sel ect CBM nenory for reading; list all unread CBMs)

+CMEL: 1, "REC UNREAD', 100, 40, 1, 3 (first page of three page weather information)
Weat her in Finland 3rd of July 1995

+CMEL: 2, "REC UNREAD', 100, 40, 2, 3 (second page of three page weather information)
Hel si nki: cloudy, snow storns, -20 degrees Celsius, wind -14 m's NE

+CM&L: 3, "REC UNREAD', 100, 40, 3, 3 (third page of three page weather information)
Tanpere: sunny, 40 degrees Celsius, wind 1 nfs SW

XK

3.5 Message Sending and Writing Commands

3.5.1 Send Message +CMGS

Action Command Syntax

Command Possible response(s)
if text mode (+CMGF=1): if text mode (+CMGEF=1) and sending successful:
+CMES=<da>[ , <t oda>] <CR> +CMES:  <nr >[, <sct s>]
text is entered<ctrl-2Z/ ESC> if sending fails:
+CMS5 ERROR <err >
+CMGS="
Description

Execution command sends message from a TE to the network (SMS-SUBMIT). Message reference value <nr > is
returned to the TE on successful message delivery. Optionally (when +CSMS <ser vi ce> valueis 1 and network
supports) <sct s> isreturned. Vaues can be used to identify message upon unsolicited delivery status report result
code. If sending failsin anetwork or an ME error, final result code +CM5 ERROR:  <er r > isreturned. See chapter
Message Service Failure Result Code for alist of <er r > values. This command should be abortable.

Description

Execution command sends message from a TE to the network (SMS-SUBMIT). Message reference value <nr > is
returned to the TE on successful message delivery. Value can be used to identify message upon unsolicited delivery
status report result code. If sending failsin anetwork or an ME error, final result code +CMS ERROR:  <err > is
returned. See chapter Message Service Failure Result Code for alist of <er r > values. This command should be
abortable.

- entered text (3G TS 23.040 [3]GSM-03.40 TP-Data-Unit) is sent to address <da> and all current settings (refer
Set Text Mode Parameters +CSMP and Service Centre Address +CSCA) are used to construct the actual PDU in
ME/TA

- the TA shall send afour character sequence <CR><LF><gr eat er _t han><space> (IRA 13, 10, 62, 32)
after command line is terminated with <CR>; after that text can be entered from TE to ME/TA

- the DCD signal shall bein ON state while text is entered
- the echoing of entered characters back from the TA is controlled by V.25ter echo command E
- the entered text should be formatted as follows:

- if <dcs> (set with +CSMP) indicates that GSM-03.383G TS 23.038 [2] GSM 7 bit default alphabet is used
and <f o> indicates that 3G TS 23.040 [3]GSM-03:40 TP-User-Data-Header-Indication is not set:

- if TE character set other than " HEX" (refer command Select TE Character Set +CSCS i n FS
07-073G TS 27. 007 [9]): ME/TA converts the entered text into the GSM 7 bit default al phabet
according to rules of Annex A; backspace can be used to delete last character and carriage returns can be
used (previously mentioned four character sequence shall be sent to the TE after every carriage return
entered by the user)

3GPP



Error! No text of specified style in document. 48 Error! No text of specified style in document.

- if TE character set is" HEX" : the entered text should consist of two IRA character long hexadecimal
numbers which ME/TA converts into the to-7-bit charactersof GSM 7 bit default al phabet characters.
(e.g. 17 (IRA 49 and 55) will be converted to character P (GSM 7 bit default alphabet 23))

- if <dcs> indicates that 8-bit or UCS2 data coding schemeis used or <f 0> indicates that GSM-03:.403G TS
23.040 [3] TP-User-Data-Header-Indication is set: the entered text should consist of two IRA character long
hexadecimal numbers which ME/TA converts into 8-bit octet (e.g. two characters 2A (IRA 50 and 65) will be
converted to an octet with integer value 42)

- sending can be cancelled by giving <ESC> character (IRA 27)
- <ctrl-2Z>(IRA 26) must be used to indicate the ending of the message body
Implementation

Optional.

3.5.2 Send Message from Storage +CMSS

Action Command Syntax

Command Possible response(s)
+CMBS=<i ndex>[, <da>[, <toda>]] | if text mode (+CMGF=1) and sending successful:
+CMVBS: <nr >[, <sct s>]
if sending fails:
+CMS5 ERROR <err >

+CVBS="
Description

Execution command sends message with location value <i ndex> from preferred message storage <nen> to the
network (SMS-SUBMIT or SMS-COMMAND). If new recipient address <da> is given given for SMS-SUBMIT, it
shall be used instead of the one stored with the message. Reference value <nr > isreturned to the TE on successful
message delivery. Optionally (when +CSMS <ser vi ce> value is 1 and network supports) <sct s> isreturned. Values
can be used to identify message upon unsolicited delivery status report result code. If sending failsin anetwork or an

ME error, final result code +CM5 ERROR:  <er r > isreturned. See chapter Message Service Failure Result Code for a
list of <er r > values. This command should be abortable.

I mplementation

Optional.

3.5.3 Write Message to Memory +CMGW

Action Command Syntax

Command Possible response(s)
if text mode (+CMGF=1): +CMGW  <i ndex>
+CMGW =<oa/ da>[, <t ooa/t oda>[, <stat>]]] <CR> | +CM5 ERROR <err>
text is entered<ctrl-2Z/ ESC>
+CMOWE?

Description

Execution command stores message (either SMS-DELIVER or SMS-SUBMIT) to memory storage <nen®>. Memory
location <i ndex> of the stored message is returned. By default message status will be set to 'stored unsent', but
parameter <st at > allows also other status valuesto be given. The entering of text is done similarly as specified in
command Send Message +CMGS. If writing fails, final result code +CM5 ERROR:  <er r > isreturned. See chapter
Message Service Failure Result Code for <er r > values.

NOTE: SMS-COMMANDsand SMS-STATUS-REPORTS can not be stored in text mode.
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I mplementation

Optional.

3.5.4 Delete Message +CMGD

Action Command Syntax

Command Possible response(s)
+CMED=<i ndex> | +CM5 ERROR. <err>
[, <del fl ag>]
+CMGED="? +CMGD: ( list of supported

<i ndex>s)[, (list of
support ed
<del fl ag>s) ]

Description

Execution command del etes message from preferred message storage <nenil> location <i ndex>. If <delflag> is
present and not set to 0 then the ME shall ignore <index> and follow the rulesfor <delflag> shown below. If deleting
fails, final result code +CM5 ERROR: <er r > isreturned. See chapter Message Service Failure Result Code for
<er r > values.

Test command shows the valid memory locations and optionally the supported values of <delflag>.
<delflag>: an integer indicating multiple message deletion request as follows:
0 (or omitted)  Delete the message specified in <index>

1 Delete all read messages from preferred message storage, leaving unread messages and stored
mobile originated messages (whether sent or not) untouched

2 Delete all read messages from preferred message storage and sent mobile originated messages,
leaving unread messages and unsent mobile originated messages untouched

3 Delete all read messages from preferred message storage, sent and unsent mobile originated
messages |eaving unread messages untouched.

4 Delete all messages from preferred message storage including unread messages.
Implementation

Optional.

355 Send Command +CMGC

Action Command Syntax

Command Possible response(s)
if text mode (+CMGF=1): if text mode (+CMGF=1) and
+CMC=<f 0>, <ct >[, <pi d>[ , <m>[, <da>[, <t oda>] | ]| <CR> | sending successful:
text is entered<ctrl-2z/ ESC +CMEC:.  <nT >[, <sct s>]

if sending fails:
+CM5 ERROR: <err>

+CMEC=?
Description

Execution command sends a command message from a TE to the network (SMS-COMMAND). The entering of text (3G
TS 23.040 [3]6SM-03:40 TP-Command-Data) is done similarly as specified in command Send Message +CMGS, but the
format isfixed to be a sequence of two IRA character long hexadecimal numbers which ME/TA converts into 8-bit
octets (refer +CMGS). Message reference value <nt > is returned to the TE on successful message delivery. Optionally
(when +CSMS <ser vi ce> value is 1 and network supports) <sct s> isreturned. Va ues can be used to identify
message upon unsolicited delivery status report result code. If sending failsin a network or an ME error, final result
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code +CM5 ERROR:  <err > isreturned. See chapter Message Service Failure Result Code for alist of <er r > values.
This command should be abortable.

I mplementation
Optional.

3.5.6 More Messages to Send +CMMS saeirens

Parameter Command Syntax

Command Possible response(s)
+CMMVB=[ <n>]
+CWVE? +CWMVB:  <n>
+CMVB="? +CMVB:  ( list of supported <n>s)

Description

Set command controls the continuity of SMS relay protocol link. When feature is enabled (and supported by network)
multiple messages can be sent much faster aslink is kept open.

Test command returns supported values as a compound value.
Defined Values

<n>.

0 disable

1 keep enabled until the time between the response of the latest message send command (+CMGS, +CMVBS, etc.) and
the next send command exceeds 1-5 seconds (the exact value is up to ME implementation), then ME shall close
the link and TA switches <n> automatically back to 0

2 enable (if the time between the response of the latest message send command and the next send command
exceeds 1-5 seconds (the exact value is up to ME implementation), ME shall close the link but TA shall not
switch automatically back to <n>=0)

I mplementation
Optional.
3.5.7 Informative Examples

Figure 4 is an example of a TE-TA-ME setup when messages are sent to network or stored to ME. The volatile memory
may aswell be in the ME, or anon-volatile memory may be used instead when constructing messages.

7 SMSISUBMIT send from storage +CMSS
<«
SMSTORAGES <
( volatile memory
SMSSUBMIT @vm/ add et mode taer)flwrite +CMGW
4 -
( parameters (+CSMP) <
and SMSC address
wite PDU mode send +CMGS
7 SMSSUBMIT (optionally add , andwite +CMGW
N SMSC address N
in text mode, send cormrend +CMGC
< SECOMAND add SMSCaddress o
o~ (optional in PDU modk)
ME TA TE

Figure 4: Message service send and write procedures

An example of sending a GSM 7 bit default alphabet message in text mode and a SMS-STATUS-REPORT is wanted:
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AT+CNM ? (check that status reports are routed to TE)

+CNM: 2,1,0,1,0

(04

AT+CSMP=32, 167, 0,0 (status report wanted; otherw se default settings)

(04

AT+CMGS=" +358501234567" (start editing a nmessage)

> This the first line. (edit first line and press carriage return)

> This is the last line.~"Z (edit second |line and send nmessage by pressing control-2)
+CMGS: 10 (success: nessage reference 10 returned from SMSC)

(04

+CDS: 2, 10, "+358501234567", 145, " 95/ 07/ 04/ 13: 12: 14+04",
"95/07/ 04/ 13: 12: 20+04", 0 (status report of successful nmessage delivery received)

Storing an unsent message in memory, sending it from there, and deleting it:

AT+CPMB? (check nenory settings)

+CPMS: " ME", 4, 10, "ME", 4, 10, "ME", 4, 10

XK

AT+CMOWE" 9501231234" (write message)

> This is the message body”~Z

+CMGW 7 (index nunber in storage returned)
(04

AT+CVBS=7 (send from storage)

+CMVBS: 12 (success: reference value 12 sent from SC)
XK

AT+CMED=7 (del ete nessage)

XK

4 PDU Mode

The PDU mode uses the same commands and responses as the Text Mode described in clause 3. However, the following
commands and responses have a different format. 1n the PDU mode, a complete SMS Message including all header
information is passed as abinary string. This binary string is composed of hexadecimal A5 characters as defined in
clause 3 above under “Message Data Parameters’.

4.1 List Messages +CMGL

Action Command Syntax

Command Possible response(s)

+CMEL[ =<st at >] | if PDU mode (+CMGF=0) and command successful:

+CMEL: <i ndex>, <st at >, [ <al pha>], <l engt h><CR><LF><pdu>

[ <CR><LF>+CMAL: <i ndex>, <st at >, [ <al pha>], <l engt h><CR><LF><pdu>
[...1]

otherwise:
+CM5 ERROR <err >
+CMEL=? +CMGL:  (list of supported <st at >s)

Description

Execution command returns messages with status value <st at > from preferred message storage <memil> to the TE.
Entire data units <pdu> are returned. If status of the message is 'received unread', status in the storage changesto
'received read'. If listing fails, final result code +CM5 ERROR: <er r > isreturned. See chapter Message Service
Failure Result Code for <er r > values.

Test command shall give alist of all status values supported by the TA.
I mplementation

Optional.
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4.2 Read Message +CMGR

Action Command Syntax

Command Possible response(s)
+CMGR=<i ndex> if PDU mode (+CMGF=0) and command successful:
+CMGR:  <st at >, [ <al pha>], <l engt h><CR><LF><pdu>
otherwise:
+CM5 ERROR: <err>

+CMGR="
Description

Execution command returns message with location value <i ndex> from preferred message storage <menil> to the TE.
Status of the message and entire message data unit <pdu> isreturned. If status of the messageis 'received unread,
status in the storage changes to 'received read'. If reading fails, final result code +CV5 ERROR: <er r > isreturned.
See chapter Message Service Failure Result Code for <er r > values.

I mplementation

Optional.

4.3 Send Message +CMGS

Action Command Syntax

Command Possible response(s)
if PDU mode (+CMGF=0): if PDU mode (+CMGEF=0) and sending successful:
+CMGS=<I engt h><CR> +CMGS:  <nr >[, <ackpdu>]
PDU i s given<ctrl -2/ ESC> if sending fails:
+CM5 ERROR: <err>
+CMGS="
Description

Execution command sends message from a TE to the network (SMS-SUBMIT). Message reference value <nr > is
returned to the TE on successful message delivery. Optionally (when +CSMS <ser vi ce> valueis 1 and network
supports) <ackpdu> isreturned. VValues can be used to identify message upon unsolicited delivery status report result
code. If sending failsin anetwork or an ME error, final result code +CM5 ERROR:  <er r > isreturned. See chapter
Message Service Failure Result Code for alist of <er r > values. This command should be abortable.

- <l engt h> must indicate the number of octets coded in the TP layer data unit to be given (i.e. SMSC address
octets are excluded)

- the TA shall send afour character sequence <CR><LF><gr eat er _t han><space> (IRA 13, 10, 62, 32)
after command line is terminated with <CR>; after that PDU can be given from TE to ME/TA

- the DCD signa shall bein ON state while PDU is given
- the echoing of given characters back from the TA is controlled by V.25ter echo command E

- the PDU shall be hexadecimal format (similarly as specified for <pdu>) and given in one line; ME/TA converts
this coding into the actual octets of PDU

- when the length octet of the SMSC address (given in the PDU) equals zero, the SM SC address set with command
Service Centre Address +CSCA is used; in this case the SMSC Type-of-Address octet shall not be present in the
PDU, i.e. TPDU startsright after SMSC length octet

- sending can be cancelled by giving <ESC> character (IRA 27)
- <ctrl -Z>(IRA 26) must be used to indicate the ending of PDU

Implementation
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4.4 Write Message to Memory +CMGW

Action Command Syntax

Command Possible response(s)
if PDU mode (+CMGF=0): +CMGOW  <i ndex>
+CMGWE<| engt h>[ , <st at >] <CR>PDU i s gi ven<ctrl -2/ ESC> | +CM5 ERROR <err >
+CMOWE?

Description

Execution command stores a message to memory storage <nen®>. Memory location <i ndex> of the stored message is
returned. By default message status will be set to 'stored unsent', but parameter <st at > allows also other status values
to be given. (ME/TA manufacturer may choose to use different default <st at > values for different message types.)
The entering of PDU is done similarly as specified in command Send Message +CMGS. If writing fails, final result code
+CM5 ERROR:  <err > isreturned. See chapter Message Service Failure Result Code for <er r > values.

Implementation

Optional.

4.5 Send Command +CMGC

Action Command Syntax

Command Possible response(s)
if PDU mode (+CM3F=0): if PDU mode (+CM3F=0) and sending successful:
+CMC=<I engt h><CR> +CMEC:  <nr >[, <ackpdu>]
PDU is given<ctrl-2Z/ ESC> if sending fails:
+CMS ERROR <err >
+CMGEC=?
Description

Execution command sends a command message from a TE to the network (SMS-COMMAND). The entering of PDU is
done similarly as specified in command Send M essage +CMGS. Message reference value <nt > is returned to the TE on
successful message delivery. Optionally (when +CSMS <ser vi ce> valueis 1 and network supports) <ackpdu> is
returned. VValues can be used to identify message upon unsolicited delivery status report result code. If sending failsin a
network or an ME error, final result code +CM5 ERROR:  <er r > isreturned. See chapter Message Service Failure
Result Code for alist of <er r > values. This command should be abortable.

I mplementation

Optional.

4.6 New Message Acknowledgement to ME/TA +CNMA

Action Command Syntax

Command Possible response(s)
if PDU mode (+CMGF=0): +CMS ERROR <err>
+CNMA[ =<n>[, <I| engt h>[ <CR>
PDU i s given<ctrl-2Z/ ESC>]]]
+CNVA=? if PDU mode (+CMGF=0):
+CNMA:  (list of supported <n>s)

3GPP



Error! No text of specified style in document. 54 Error! No text of specified style in document.

Description

Execution command confirms reception of a new message (SMS-DELIVER or SMS-STATUS-REPORT) which is
routed directly to the TE (refer command +CNM tables 2 and 4). This acknowledgement command shall be used when
+CSMS parameter <ser vi ce> equals 1. In PDU mode, it is possible to send either positive (RP-ACK) or negative
(RP-ERROR) acknowledgement to the network. Parameter <n> defines which one will be sent. Optionally (when

<l engt h> is greater than zero) an acknowledgement TPDU (SMS-DELIVER-REPORT for RP-ACK or RP-ERROR)
may be sent to the network. The entering of PDU is done similarly as specified in command Send Message +CMGS,
except that the format of <ackpdu> isused instead of <pdu> (i.e. SMSC address field is not present). PDU shall not
be bounded by double quotes. TA shall not send another +CMT or +CDS result code to TE before previousoneis
acknowledged.

If ME does not get acknowledgement within required time (network timeout), ME should send RP-ERROR to the
network. ME/TA shall automatically disable routing to TE by setting both <nt > and <ds> values of +CNM to zero.

If command is executed, but no acknowledgement is expected, or some other ME related error occurs, final result code
+CM5 ERROR:  <err > isreturned. See chapter Message Service Failure Result Code for alist of <er r > values.

NOTE: In casethat adirectly routed message must be buffered in ME/TA (possible when +CNM  parameter
<nmode> equals 0 or 2) or AT interpreter remains too long in a state where result codes cannot be sent to
TE (e.g. user is entering a message using +CMGS), acknowledgement (RP-ACK) must be sent to the
network without waiting +CNMA command from TE. Later, when buffered result codes are flushed to TE,
TE must send +CNVA[ =0] acknowledgement for each result code. In thisway, ME/TA can determine if
message should be placed in non-volatile memory and routing to TE disabled (+CNVA[ =0] not
received). Refer command +CNM  for more details how to use <nmode> parameter reliably.

Test command returns alist of supported <n> values. If the only value supported is 0, the device does not support
sending of TPDU.

Defined Values
<n>.
0 command operates similarly as defined for the text mode
1 send RP-ACK (or buffered result code received correctly)

2 send RP-ERROR (if PDU is not given, ME/TA shall send SMS-DELIVER-REPORT with 3G TS 23.040
[3]6SM-03:40 TP-FCS value set to * FF' (unspecified error cause))

Implementation

Mandatory when <ser vi ce> value 1 of command Select Message Service +CSMS is supported.

4.7 Send Message from Storage +CMSS

Action Command Syntax

Command Possible response(s)
+CMBS=<i ndex>[, <da>[, <toda>]] | if PDU mode (+CM3F=0) and sending successful:
+CMBS: <nr >[, <ackpdu>]
if sending fails:
+CM5 ERROR: <err>

+CMVBS="
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Description

Execution command sends message with location value <i ndex> from message storage <nen> to the network
(SMS-SUBMIT or SMS-COMMAND). If new recipient address <da> is given for SMS-SUBMIT, it shall be used
instead of the one stored with the message. Reference value <nr > is returned to the TE on successful message delivery.
Optionally (when +CSMS <ser vi ce> valueis 1 and network supports) <ackpdu> isreturned. Values can be used to
identify message upon unsolicited delivery status report result code. If sending failsin a network or an ME error, final
result code +CV5 ERROR:  <er r > isreturned. See chapter Message Service Failure Result Code for alist of <err >
values. This command should be abortable.

I mplementation

Optional.
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Annex A (Normative):
Character Set Conversions for SMS Text Mode

The following conversions to and from GSM-03:383G TS 23.038 [2] GSM 7 bit default alphabet are defined:

TE char set bits/char |Commands

PC Code Page 437 8 +CMEF=1; +CSCS="PCCP437"
PC Danish/Norwegian 8 +CMEF=1; +CSCS=" PCDN'
SO 8859 Latin 1 8 +CMGF=1; +CSCS="8859- 1"
IRA 7 +CMGF=1; +CSCS="1 RA"
GSM 7 bit default a phabet 7 +CMGF=1; +CSCS=" GSM'

The tables below show which GSM 7 bit default alphabet 7-bit-GSM- value corresponds to the 7 or 8 bit value of
external character set. The TE character set value is computed by adding column value, 00H through FOH (70H for 7
bitsg/char), with the row value (O0H through OFH). All values are in hexadecimal, but the H suffix is not used. When text
mode isimplemented, it is mandatory for a TA to have at least one conversion which include the conversion table of
IRA (e.g. PC Code Page 437 does). Additional conversions can be defined by manufacturers. It is manufacturer specific
if the TE set is actually converted to GSM 7 bit default alphabet set inthe TA or inthe ME, and if the TE set is
converted to a ME specific set in the TA before converting it to GSM _7 bit default alphabet set when message is sent to
the network. It is recommended that characters which cannot be converted to GSM 7 bit default alphabet set are deleted.

Conversion from IRA to GSM _7 bit default alphabet:

3GPP

00 | 10| 20 | 30 | 40 [ 50 | 60 | 70
W | -] - 203 |0 |5] -|70
Ol | - | - |21 |31 |41 |51 61|71
02| - | - 22324526272
B[ -] - |8[3383[483[583[63]73
04 | - | - [02 34|44 546474
05| - | - |25 35|45 5|65 75
06 | - | - | 26 | 36| 46 | 56 | 66 | 76
07 | - | - |27 |37 |47 |57 |67 |77
08| - | - 2838|4858 ]| 68|78
09 | - | - [29 3949 [59 |69 |79
OA[LF| - [2A[3A [4A [GA | 6A | 7A
B[ -| - 28|38 |48 - |[6B| -
oC| - | - [2c[3C[4a | - [eC| -
D [CR-| - |[2D |3 4D | - | 6D | -
OE| - | - |2E[B3E|4E| - [6E| -
OF | - | - |2F [ 3F | 4F | 11 | 6F | -
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Conversion from PCCP437 (PC-8 Code Page 437) to GSM _7 bit default alphabet:

00 [ 10| 20 | 30 | 40 | 50 | 60 | 70 80 90 AO [ BO| CO | DO | EO | FO
00 - - 20 | 30 | 00 | 50 - 70 09 1F | 611 - - - - -
01 - - 21 (31 |41 |51 (61|71 TE 1D 6911 - - - 1E -
02 - - 22 | 32 | 42 | 52 | 62 | 72 05 1C | 6F12 - - - 13 -
03 - - 23 | 33 | 43 | 53| 63| 73| 61t | 6F | 7513 - - - - -
04 - - 02 | 34 | 44 | 54 | 64 | 74 7B 7C 7D - - - 18 -
05 - 5F | 25 | 35 | 45 | 55 | 65 | 75 TF 08 5D - - - - -
06 - - 26 | 36 | 46 | 56 | 66 | 76 OF 758 - - - - - -
o7 - - 27 | 37 | 47 | 57 | 67 | 77 092 06 - - - - - -
08 - - 28 | 38 | 48 | 58 | 68 | 78 | 653 799 60 - - - 12 -
09 - - 29 | 39 | 49 | 59 | 69 | 79 | 654 5C - - - - 19 -
OA | LF - 2A [ 3A | 4A | 5A | 6A | 7TA 04 5E - - - - 15 -
0B - - 2B [ 3B | 4B - 6B - 695 - - - - - - -
oC - - 2C | 3C | 4C - 6C - 696 01 - - - - - -
oD | CR - 2D | 3D | 4D - 6D - 07 03 40 - - - - -
OE - - 2E | 3E | 4E - 6E - 5B - - - - - - -
OF - - 2F | 3F | 4F | 11 | 6F - OE - - - - - - -
1 4 2 a 2 ¢ C 3 @& e 4 18 e 5 01 =
6 71 =2 7 :0 o0 8 :0 2 u Ly 2y .4 2a
o7 o 2:6 o0 B0 »u

Conversion from PCDN (PC-8 Danish/ Norwegian) to GSM 7 bit default al phabet:

00 [ 10| 20 | 30 | 40 | 50 | 60 | 70 80 90 A0 BO| CO|DO| EO | FO
00 - - 20 | 30 | 00 | 50 - 70 09 1F 6110 - - - - -
01 - - 21 (31|41 |51(|61 |71 7E 1D 6911 - - - 1E -
02 - - 22 | 32 | 42 | 52 | 62 | 72 05 1C 6F12 - - - 13 -
03 - - 23 | 33| 43 | 53|63 ]| 73 611 6F7 7513 - - - - -
04 - - 02 | 34 | 44 | 54 | 64 | 74 7B 7C 7D - - - 18 -
05 - 5F | 25| 35 |45 | 55 | 65 | 75 TF 08 5D - - - - -
06 - - 26 | 36 | 46 | 56 | 66 | 76 OF 758 - - - - - -
o7 - - 27 | 37 | 47 | 57 | 67 | 77 092 06 - - - - - -
08 - - 28 | 38 | 48 | 58 | 68 | 78 653 799 60 - - - 12 -
09 - - 29 |1 39 |49 | 59 | 69 | 79 654 5C - - - - 19 | -
OA | LF - 2A [ 3A | 4A | 5A | 6A | 7TA 04 5E - - - - 15 -
0B - - 2B [ 3B | 4B - 6B - 695 0oC - - - - - -
oC - - 2C | 3C | 4C - 6C - 696 01 - - - - - -
oD | CR - 2D | 3D | 4D - 6D - 07 0B 40 - - - - -
OE - - 2E | 3E | 4E - 6E - 5B - - - - - - -
OF - - 2F | 3F | 4F | 11 | 6F - OE - - - - - - -
1 4 2 a 2 ¢ »C 3 . é e 4 18 e 5 01 o
6 71 =2 7 :0 o0 8 0 2 u Ly 2y .4 2a
o7 o 2:6 o0 B0 =2 u
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Conversion from 8859-1 (1SO 8859 Latin 1) to GSM 7 bit default alphabet:

00 |10| 20 | 30 [ 40 | 50 | 60 | 70 | 80 [ 90 | AO | BO | CO DO EO FO
00 - -1 20|13 |00 |5 | - 70 | - - - - 411 - TF -
01 - - 21 | 31 (41 |51 |61 | 71| - - | 40 - 412 5D | 6120 [ 7D
02 - - 2 | 32|42 |52 |62)| 72| - - - - 413 | 4F12 | 6121 | 08
03 - - | 23| 3343|5363 | 73| - - 101 - 414 | 4F13 | 6122 | 6F2
04 - - 02 | 34 |4 |54 |64)| 74| - - |24 - 5B 4F14 | 7B | 6F0
05 - - 25 [ 35 [ 45 [ 55 (65| 75| - - 03] - OE 4F15 | OF | 6F3
06 - - 26 | 36 | 46 | 56 | 66 | 76 | - - - - 1C 5C 1D 7C
07 - - 27 | 37 | 47 | 57 | 67 | 77 | - - | SF | - 09 - 0923 -
08 - - 28 | 38 | 48 | 58 |68 | 78 | - - - - 455 0B 04 0C
09 - -1 29|13 (49 |59 (69| 79| - - - - 1F 5516 | 05 06
OA|LF| - | 2A | 3A |4A | B5A | 6A | 7TA | - - - - 456 5517 | 6524 | 75%2
0B - - | 2B | 3B | 4B - | 6B - - - - - 457 5518 | 6525 | 7533
0C - -12C |3 |4C | - 6C | - - - - - 498 SE 07 7E
OD |CR| - | 2D | 3D | 4D - | 6D | - - - - - 499 5919 | 6926 | 7934
OE - - | 2E | 3E | 4E | - 6E | - - - - - 4910 - 6927 -
OF - - | 2F | 3F | 4F | 11 | 6F - - - - 60 | 4911 1E | 6928 | 793
1 DA =2 A 2 A2 A 3 A=A 4 A 2 A 5 'E 2> E
6 I E = T IE ®E 8 11 =1 o =1 0.7 =
S B 2:0=0 B:0=0 “w:0=0 5:0=0
6.0 = U 7.0 = U 8.0 = U By =Y 0 :4 2 a
1.4 = a 2.8 = a B¢ = C #.é =>e .8 =>e
% i 2 70T o By o 2% :6 o0 0:6 o0
:86 = o0 2:0 =u B0 =2u ¥y =2y By =2y

Conversions from GSM defadtt7 bit default al phabet to above character sets are otherwise straightforward, but no
conversions of the characters listed below tables are applied.
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Annex B (Informative):
Example of processing a data block

B.1 Example state diagrams for the block receiver

The state diagrams on the following two pages show how the receiver component at the block level could work. In this
exampl e the received octets are processed in two stages.

Stage 1 isalow level function which detects the unique start and end markers, and removes any stuffing octets. The
results of this stage are passed to stage 2. Any unexpected octet value after a DLE will be indicated as "abort'.

Stage 2 assembles the message content and the BCS octets, using octets passed from stage 1 and the 'start' and 'end'
indications. A 'start' will always reset the process to state 1 from any state. An 'abort’ will always cause areturn to state O
where a 'start' will be awaited. When an 'end' isreceived in state 1, the following two octets are checked asthe BCS. If
the BCSis correct, the message content is passed to another stage of the receiver for processing of the message content.

B.2 Example of coding and decoding a data block

The last page of this annex shows the coding of an example message at a transmitter, and the decoding stages at a
receiver which has the two stages of processing as described above.

In this example, the message content and the BCS both contain an octet with avalue of 10 hex. Therefore the message
as transmitted over the interface has additional stuffing octets (00 hex) inserted after these octets. The receiver first
detects the start and end markers, and removes the stuffing octets. Finally the BCS is checked.
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EXAMPLE STATE DIAGRAMS FOR THE BLOCK RECEIVER

The block receiver can be considered as two stages. Stage 1 detects
start and end markers, and removes stuffing characters. Stage 2
assembles the received message and checks the BCS.

— _pel STAGE1 . p STAGE2 | g
Octets, with
Octets from te Start Message
the DTE/DCE separate start, blocks
. End and Abort
interface L. .
indications.

STATE TRANSITIONS IN STAGE 1

any other
octet n

1
Wait for STX,
ETX or NUL

any other
octet

octet = DLE
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STATE TRANSITIONS IN STAGE 2

any other

octet
Reset buffer
Reset checksum
! tet

Reset buffer assemble octe add octet to
G)¢ Reset checksum octets checksum

store in

buffer

2
W ait for 1st
BCS octet

Reset buffer
G)¢ Reset checksum

'End’

add (octet x 256)
to checksum

3
W ait for 2nd
BCS octet

'"End’

Reset buffer
G)+ Reset checksum

add octet to
checksum

Block
received
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Example of coding / decoding a message
at the DTE/DCE interface

Exampl
Xampie MESSAIE 101 | 10H|20H |30H |40H |50H

to be sent
Calculpte BCS
BCS
MSB LSB
BCS prepared OOH|10H|20H|30H |40H|50H | | FFH |10H
Insert stuffingloctets, and
add start & gnd markers
start end BCS
message content
marker Ssad marker |MSB LSB
Message as
t itted DLE)|STX O0H|10H NUL 20H|30H |40H |50H DLEJETX FFH | 10H NUL
ransmitte 10H|02H 00H 10H|03H 00H
Message|transferred
over DTE/PCE interface
* = stuffing octet
start end BCS
marker message content marker |MSB LSB
Message as DLE |STX NUL DLE |ETX NUL
received OOH|10H v 20H|30H |40H |50H FFH |10H v
10H|02H 00H 10H|03H 00H
(no errors)
Detect start |& end markers,
and remove stuffing octets
BCS
MSB LSB
Output from . . . .
receiver stage 1 Start OOH|10H|20H|30H|40H |50H End FFH [10H

Check BCS

Output from

receiver stage 2 OOH|10H|20H|30H |40H|50H
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2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

References are either specific (identified by date of publication, edition number, version number, etc.) or non-
specific.

For a specific reference, subsequent revisions do not apply.
For a non-specific reference, the latest version applies.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

For this Release 1998 document, references to GSM documents are for Release 1998 versions (version 7.x.y).

[1] GSM 02.02: "Digital cellular telecommunication system (Phase 2+); Bearer Services (BS)
supported by a GSM Public Land Mobile Network (PLMN)".

[2] GSM 02.03: "Digital cellular telecommunication system (Phase 2+); Teleservices supported by a
GSM Public Land Mobile Network (PLMN)".
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Data (HSCSD) - Stage 1”.
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7.6 Calling line identification presentation +CLIP

Table 39: +CLIP parameter command syntax

Command Possible response(s)
+CLI P=[ <n>]
+CLI P? +CLI P: <n>, <np
+CLI P=7? +CLI P:  (list of supported <n>s)

Description

This command refers to the GSM supplementary service CLIP (Calling Line Identification Presentation) that enables a
called subscriber to get the calling line identity (CLI) of the calling party when receiving a mobile terminated call. Set
command enables or disables the presentation of the CLI at the TE. It has no effect on the execution of the
supplementary service CLIP in the network.

When the presentation of the CLI at the TE is enabled (and calling subscriber alows), +CLI P:

<nunber >, <t ype>[, <subaddr >, <sat ype>[, [ <al pha>] [, <CLI validity>]]] responseis returned
after every RI NG (or +CRI NG <t ype>; refer subclause "Cellular result codes +CRC") result code sent from TA to
TE. It is manufacturer specific if this response is used when normal voice call is answered.

Read command gives the status of <n>, and also triggers an interrogation of the provision status of the CLIP service
according GSM 02.81 [3] (given in <n).Test command returns values supported by the TA as a compound value.

Defined values
<n> (parameter sets/shows the result code presentation status in the TA):
0 disable
1 enable
<np (parameter shows the subscriber CLIP service status in the network):
0 CLIP not provisioned
1 CLIPprovisioned
2 unknown (e.g. no network, etc.)
<nunber >: string type phone number of format specified by <t ype>
<t ype>: type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7)
<subaddr >: string type subaddress of format specified by <sat ype>
<sat ype>: type of subaddress octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.8)

<al pha>: optional string type alphanumeric representation of <numnber > corresponding to the entry found in
phonebook; used character set should be the one selected with command Select TE Character Set +CSCS

<CLIl validity>:
0 CLIvaid
1 CLI hasbeen withheld by the originator.
2 CLI isnot available due to interworking problems or limitations of originating network.

When CLI isnot available ( <CLI val i di t y>=2), <nunber > shall be an empty string (*”) and <t ype> value will

not be significant. Nevertheless, TA may return the recommended value 128 for <type> ((TON/NPI unknown in
accordance with GSM 04.08 [8] subclause 10.5.4.7).
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When CL | has been withheld by the originator, (<CLI val i di t y>=1) and the CLIP is provisioned with the “override
category” option (refer GSM 02.81[3] and 3G TS 23.081[x1]), <number> and <type> is provided. Otherwise, TA shall
return the same setting for <number> and <type> asif the CL| was not available.

I mplementation

Optional.
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7.11  Call waiting +CCWA

Table 44: +CCWA parameter command syntax

Command Possible response(s)
+COWA=[ <n>[, <npbde>[, <cl ass>]]] [+CME ERROR <err>
when <nbde>=2 and command successful
+CCWA: <st at us>, <cl assl>
[ <CR><LF>+CCWA: <st at us>, <cl ass2>

(... 11

+COWA? +COM <n>
+CCOWA=? +CCOWA:  (list of supported <n>s)
Description

This command allows control of the Call Waiting supplementary service according to GSM 02.83 [5]. Activation,
deactivation and status query are supported. When querying the status of a network service (<node>=2) the response
linefor ‘not active' case (<st at us>=0) should be returned only if service is not active for any <cl ass>. Parameter
<n> is used to disable/enable the presentation of an unsolicited result code + CCWA:

<nunber >, <t ype>, <cl ass>, [ <al pha>] [, <CLI vali di ty>] tothe TE when call waiting serviceis
enabled. Command should be abortable when network is interrogated.

Theinteraction of this command with other commands based on other GSM supplementary services is described in the
GSM standard.

Test command returns values supported by the TA as a compound value.
Defined values
<n> (sets/shows the result code presentation status in the TA):
0 disable
1 enable
<nmode> (when <node> parameter is not given, network is not interrogated):
0 disable
1 enable
2 query status
<cl assx>isasum of integers each representing a class of information (default 7):
1 voice (telephony)

2 data(refersto al bearer services, with <nmbde>=2 this may refer only to some bearer service if TA does not
support values 16, 32, 64 and 128)

4 fax (facsimile services)
8 short message service
16 datacircuit sync

32 datacircuit async

64 dedicated packet access

128 dedicated PAD access
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<stat us>:

0 not active

1 active

<nunber >: string type phone number of calling addressin format specified by <t ype>
<t ype>: type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7)

<al pha>: optional string type al phanumeric representation of <numnber > corresponding to the entry found in
phonebook; used character set should be the one selected with command Select TE Character Set +CSCS

<CLI validity>:
0 CLIvaid
1 CLI has been withheld by the originator.
2 CLI isnot available due to interworking problems or limitations of originating network.

When CLI isnot available (<CLI val i di t y>=2), <nunber > shall be an empty string (") and <t ype> value will

not be significant. Nevertheless, TA may return the recommended value 128 for <type> ((TON/NPI unknown in
accordance with GSM 04.08 [8] subclause 10.5.4.7).

When CLI has been withheld by the originator, (<CLI val i di t y>=1) and the CLIP is provisioned with the “ override
category” option (refer GSM 02.81[3] and 3G TS 23.081[x1]), <number> and <type> is provided. Otherwise, TA shall

return the same setting for <number> and <type> asif the CL| was not available.

I mplementation

Optional.
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(GPRS); Interworking between the Public Land Mobile Network (PLMN) supporting GPRS and
Packet Data Networks (PDN)".

40 3G TS 27.001: “3rd Generation Partnership Project; Technical Specification Group Core Network;
General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)”.
[41] 3G TS 29.007: “3rd Generation Partnership Project; Technical Specification Group Core Network;

General requirements on interworking between the Public L and Mobile Network (PLMN) and the
Integrated Services Digital Network (ISDN) or Public Switched Telephone Network (PSTN)".

3 Abbreviations and definitions

3.1 Abbreviations

For the purposes of this TS, the following abbreviations apply:

AT ATtention; this two-character abbreviation is always used to start a command line to be sent from
TEto TA

BCD Binary Coded Decimal

ETSI European Telecommunications Standards Institute

FTM Frame Tunnelling Mode (refer 3G TS 27.001 [40] and 3G TS 29.007[41])

HSCSD High Speed Circuit Switched Data

IHOSS Internet Hosted Octet Stream Service

IMEI International Mobile station Equipment I dentity

IRA International Reference Alphabet (ITU-T T.50[13])

IrDA Infrared Data Association

1SO International Standards Organisation

ITU-T International Telecommunication Union - Telecommunications Standardization Sector

ME Mobile Equipment, e.g. a GSM phone (equal to MS; Mobile Station)

MoU Memorandum of Understanding (GSM operator joint)

OsP Octet Stream Protocol

OSP:IHOSS Octet Stream Protocol for Internet Hosted Octet Stream Service

PCCA Portable Computer and Communications Association

RDI Restricted Digital Information

RLP Radio Link Protocol

SIM Subscriber Identity Module

TA Terminal Adaptor, e.g. a GSM data card (equal to DCE; Data Circuit terminating Equi pment)

TE Terminal Equipment, e.g. acomputer (equal to DTE; Data Terminal Equipment)

TIA Telecommunications Industry Association

uDI Unrestricted Digital Information
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6.7 Select bearer service type +CBST

Table 1: +CBST parameter command syntax

Command Possible response(s)

+CBST=[ <speed>[, <nane>[, <ce>]]]

+CBST? +CBST: <speed>, <nanme>, <ce>
+CBST=? +CBST: (list of supported <speed>s), (list of
supported <name>s) , (list of supported <ce>s)
Description

Set command sel ects the bearer service <namne> with datarate <speed>, and the connection element <ce> to be used
when data calls are originated (refer GSM 02.02 [1]). Values may also be used during mobile terminated data call setup,
especially in case of single numbering scheme calls (refer +CSNS).

Test command returns values supported by the TA as compound values.

Defined values

NOTE: The default values of the subparameters are manufacturer specific since they depend on the purpose of the
device and data services provided by it. Not all combinations of these subparameters are supported by
GSM (refer GSM 02.02 [1]).

<speed>:

0

ODODOD\l\l\l\l@@@U’lmbbbbwwwglﬂlﬂlﬂlﬂ\lm(ﬂbwwlﬂ
NPFPOOUIFRPOOOWOUIPOOONWOOOWO ook DN

autobauding (automatic selection of the speed; this setting is possible in case of 3.1 kHz modem
and non-transparent service)

300 bps (V.21)

1200 bps (V.22)

1200/75 bps (V.23)

2400 bps (V.22bis)

2400 bps (V .26ter)

4800 bps (V.32)

9600 bps (V.32)

9600 bps (V.34)

14400 bps (V.34)

19200 bps (V.34)

28800 bps (V.34)

1200 bps (V.120)

2400 bps (V.120)

4800 bps (V.120)

9600 bps (V.120)

14400 bps (V.120)

19200 bps (V.120)

28800 bps (V.120)

38400 bps (V.120)

48000 bps (V.120)

56000 bps (V.120)

300 bps (V.110)

1200 bps (V.110)

2400 bps (V.110 or X.31 flag stuffing)
4800 bps (V.110 or X.31 flag stuffing)
9600 bps (V.110 or X.31 flag stuffing)
14400 bps (V.110 or X.31 flag stuffing)
19200 bps (V.110 or X.31 flag stuffing)
28800 bps (V.110 or X.31 flag stuffing)
38400 bps (V.110 or X.31 flag stuffing)
48000 bps (V.110 or X.31 flag stuffing)
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83 56000 bps (V.110 or X.31 flag stuffing;_this setting can be used in conjunction with asynchronous
non-transparent UDI or RDI service in order to get FTM)

84 64000 bps (X.31 flag stuffing; this setting can be used in conjunction with asynchronous non-
transparent UDI servicein order to get FTM)

115 56000 bps (bit transparent)

116 64000 bps (bit transparent)

also all other values below 128 are reserved by this TS
<name>:

data circuit asynchronous (UDI or 3.1 kHz modem)
data circuit synchronous (UDI or 3.1 kHz modem)
PAD Access (asynchronous) (UDI)

Packet Access (synchronous) (UDI)

data circuit asynchronous (RDI)

data circuit synchronous (RDI)

PAD Access (asynchronous) (RDI)

Packet Access (synchronous) (RDI)

~No o~ wWNEO

also all other values below 128 are reserved by this TS

<ce>:

0 transparent

1 non-transparent

2 both, transparent preferred

3 both, non-transparent preferred

Implementation

Mandatory when data calls implemented.
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2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

References are either specific (identified by date of publication, edition number, version number, etc.) or non-
specific.

For a specific reference, subsequent revisions do not apply.
For a non-specific reference, the latest version applies.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

For this Release 1998 document, references to GSM documents are for Release 1998 versions (version 7.x.y).

[1] GSM 02.02: "Digital cellular telecommunication system (Phase 2+); Bearer Services (BS)
supported by a GSM Public Land Mobile Network (PLMN)".

[2] GSM 02.03: "Digital cellular telecommunication system (Phase 2+); Teleservices supported by a
GSM Public Land Mobile Network (PLMN)".

[3] GSM 02.81: "Digital cellular telecommunication system (Phase 2+); Line identification
supplementary services - Stage 1".

[4] GSM 02.82; "Digital cellular telecommunication system (Phase 2+); Call Forwarding (CF)
supplementary services - Stage 1".

[5] GSM 02.83: "Digital cellular telecommunication system (Phase 2+); Call Waiting (CW) and Call
Hold (HOLD) supplementary services - Stage 1".

[6] GSM 02.88: "Digital cellular telecommunication system (Phase 2+); Call Barring (CB)
supplementary services - Stage 1".

[7] GSM 03.03: "Digital cellular telecommunication system (Phase 2+); Numbering, addressing and
identification”.

[8] GSM 04.08: "Digital cellular telecommunication system (Phase 2+); Mobile radio interface layer 3
specification”.

[9] GSM MoU SE.13, GSM MoU Permanent Reference Document SE.13: "GSM Mobile Network
Codes and Names'.

[10] ITU-T Recommendation E.212: "Identification plan for land mobile stations”.

[17] ITU-T Recommendation T.31: "Asynchronous facsimile DCE control, service class 1".

[12] ITU-T Recommendation T.32: "Asynchronous facsimile DCE control, service class 2".

[13] ITU-T Recommendation T.50: "International Reference Alphabet (IRA) (Formerly International
Alphabet No. 5 or IA5) - Information technology - 7-bit coded character set for information
exchange".

[14] ITU-T Draft new Recommendation V.25ter: " Serial asynchronous automatic dialling and control”.

[15] Telecommunications Industry Association TIA 1S-99: "Data Services Option Standard for

Wideband Spread Spectrum Digital Cellular System".

[16] Telecommunications Industry Association TIA 1S-135: "800 MHz Cellular Systems, TDMA
Services, Async Dataand Fax".
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[17]
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[24]

[25]

[26]

[27]

[28]

[29]
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[34]

[35]

[36]

[37]

Portable Computer and Communications Association PCCA STD-101 Data Transmission Systems
and Equipment: "Serial Asynchronous Automatic Dialling and Control for Character Mode DCE
on Wireless Data Services'.

GSM 04.22; "Digital cellular telecommunication system (Phase 2+); Radio Link Protocol (RLP)
for data and telematic services on the Mobile Station - Base Station System (MS - BSS) interface
and the Base Station System - Mobile-services Switching Centre (BSS - MSC) interface”.

GSM 02.30: "Digital cellular telecommunication system (Phase 2+); Man Machine Interface
(MMI) of the Mobile Station (MS)".

GSM 05.08: "Digital cellular telecommunication system (Phase 2+); Radio subsystem link
control”.

GSM 02.85: "Digital cellular telecommunication system (Phase 2+); Closed User Group (CUG)
supplementary services - Stage 1".

GSM 02.84: "Digital cellular telecommunication system (Phase 2+); MultiParty (MPTY)
supplementary services - Stage 1".

GSM 02.90: "Digital cellular telecommunication system (Phase 2+); Stage 1 description of
Unstructured Supplementary Service Data (USSD)".

GSM 07.05: "Digital cellular telecommunication system (Phase 2+); Use of Data Terminal
Equipment - Data Circuit terminating Equipment (DTE - DCE) interface for Short Message
Service (SMS) and Cell Broadcast Service (CBS)".

GSM 03.38: "Digital cellular telecommunication system (Phase 2+); Alphabet and language
specific information”.

GSM 02.24: "Digital cellular telecommunication system (Phase 2+); Description of Charge Advice
Information (CAI)".

GSM 02.86: "Digital cellular telecommunication system (Phase 2+); Advice of Charge (AoC)
supplementary services - Stage 1".

GSM 11.11: "Digital cellular telecommunication system (Phase 2+); Specification of the
Subscriber Identity Module - Mobile Equipment (SIM-ME) interface”.

GSM 02.34: "Digital cellular telecommunication system (Phase 2+); High Speed Circuit Switched
Data (HSCSD) - Stage 1”.

GSM 02.91: “Digita cellular telecommunication system (Phase 2+); Explicit Call Transfer (ECT)
supplementary service - Stage 1”.

GSM 02.72: “Digital cellular telecommunication system (Phase 2+); Call Deflection (CD)
supplementary service - Stage 1”.

I SO/IEC10646: "Universal Multiple-Octet Coded Character Set (UCS)”; UCS2, 16 hit coding.

GSM 02.22: “Digital cellular telecommunication system (Phase 2+); Personalisation of GSM
Mobile Equipment (ME) Mobile functionality specification”.

GSM 07.60: "Digital cellular telecommunication system (Phase 2+); General requirements on
Mobile Stations (M S) supporting General Packet Radio Bearer Service (GPRS)".

CCITT Recommendation V.110: "Support of data terminal equipments (DTES) with V-Series
interfaces by an integrated services digital network".

CCITT Recommendation V.120: "Support by an ISDN of data terminal equipment with V-Series
type interfaces with provision for statistical multiplexing”.

ITU-T Recommendation X.31: " Support of packet mode terminal equipment by an ISDN".
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[38] GSM 05.05: “Digita cellular telecommunication system (Phase 2+); Radio transmission and
reception”.

[39] GSM 09.61: "Digital cellular telecommunication system (Phase 2+); General Packet Radio Service
(GPRS); Interworking between the Public Land Mobile Network (PLMN) supporting GPRS and
Packet Data Networks (PDN)".

[x1] Infrared Data Association; Specification of Ir Mobile Communications (IrMC)
version 1.1, March 01,1999

[x2] IrDA Object Exchange Protocol

version 1.2, March 18, 1999
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8.XX __Enter protocol mode+CPROT
Table XX : +CPROT parameter command syntax
Command Possible response(s)
+CPROT=<pr ot 0>[, <ver si on>|CONNECT
,<Isapl>[,...[<IsapN>]]] [NO CARRI ER
B X
ERROR
+CVE ERROR:.  <err>

+CPROT? +CPROT : <proto>[, <version>[, <l sapl>
[,...[,<IsapN]]

+CPROT=? +CPROT: <protol>[, (list of supported
<version>s)[, (list of supported
<lIsapl>s)[,...[,(list of supported
<l sapN>s)]]]]
[<CR><LF>
+CPROT : <proto2>[,(list of supported
<version>s)[, (list of supported
<lIsapl>s)[,...[,(list of supported

<l sapN>s)]|]]]]

[...]1]1]

Description

Set command informs TA that TE wants to establish a peer-to-peer protocol <pr ot 0> or upper layer
connection (indicating by the <I sap>s setting) with the ME on the link from which the command
was received.

This command can be used in case the link between TE and ME does not provide itself such a
mechanism.

If ME has succeeded in establishing alogical link between application protocols and external interface,
it will send CONNECT message to the TE. Otherwise, the NO CARRIER response will be returned.

If the CONNECT responseis received, TE can start sending <pr ot 0> or upper layer frames.

The connection shall always return for <pr ot 0> mode when the protocol session is ended. When the
ME receives a disconnect request from its peer entity, it will processit and send OK response to the TE
indicating its capability for receiving new AT commands. Since <pr ot 0> or upper layers can be
accessed in other ways, TA must have pre-knowledge of the fact that connection is initiated with
AT+CPROT command. This means that switch to <pr ot 0> mode must include some sort of

notification to the protocol entity.

This command can be aborted by sending a<pr ot 0> or upper layer disconnection frame. In that case,
ME will return in command mode by sending the OK response.

Refer subclause 9.2 for possible <er r > values.

Read command return the current <pr ot 0> optionally including <ver si on> and <I sapl > settings.

ETSI
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Test command returns values supported by the TA as a compound value.

Defined values
<pr ot 0>

0 OBEX (refer.[x2])
...15reserved by this TS

16... manufacturer specific

<ver si on>: version number of <pr ot 0>. The total number of characters, including line
terminators, in the information text shall not exceed 2048 characters.

<l sapl>: definesalevel of service or application protocol on the top of <pr ot 0> layer. It may
refer to services or protocols defined in other standards development organisations

(SDOs).

1 IrMC level 1 (Minimum Level) Only .(refer [x1] subclause 2.9.4)

2 IrMC level 1 and 2 (Minimum and Access Levels) Only. .(refer [x1] subclause 2.9.4

4 IrMC level 1, 2 and 3 (Minimum, Access, Index Levels) Only- implies static index
support. .(refer [x1] subclause 2.9.4)

8 IrMC level 1, 2 and 4 (Minimum, Access and Sync L evels) Only-implies unique index
support. .(refer [x1] subclause 2.9.4)

10 IrMC level 1, 2, 3 and 4 (Minimum, Access, Index and Sync L evels)-implies support
of static and unigue index. .(refer [x1] subclause 2.9.4)

...15 reserved by thisTS

16... manufacturer specific

<l sap2>...<l|l sapN\>

In case <IsapN>,<IsapN+1> received in the +CPROT command identifies protocol layers, the

protocol identified by N+1 shall be on the top of the protocal identified by N on a framework point
of view.

0...15 reserved by thisTS

16... manufacturer specific

I mplementation
Optional.

ETSI
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10 Commands for GRRSUMTS Packet Domain

This clause defines commands that a TE may use to control a GPRS-M T supporting packet switched services. Other
aspects of a GPRSPacket Domain M T are described in 3G TS GSM-027.060 [34].

It is anticipated that GPRSPacket Domain MTs will vary widely in functionality. At one extreme, aelassA-MT
supporting CS/PS or class-A mode of gperation might support multiple PDP types as well as circuit switched data, and
use multiple external networks and QoS profiles. At the other extreme aelassG-MT supporting only PS or class-C mode
of operation might support only asingle PDP type using a single externa network, and rely on the HLR to contain the
PDP context definition.

A comprehensive set of Packet DomainGPRS-specifc commands is defined in clause 10.1 to provide the flexibility |
needed by the more complex MT. The commands are designed to be expandable to accommodate new PDP types and
interface protocols, merely by defining new values for many of the parameters. Multiple contexts may be activated if the
interface link-layer protocol is able to support them. The commands use the extended information and error message
capabilities described in this specification.

For MTs of intermediate complexity, most commands have simplified forms where certain parameters may be omitted.

For the ssimplest MTs, and for backwards compatibility with existing communications software, it is possible to control
access to the Packet DomainGPRS using existing modem-compatible commands. A specia dial-string syntax is defined |
for use with the D command. This "modem compatible" mode of operation is described in subclause 10.2.

A discussion on the interaction of the AT commands, Packet DomainGPRS Management and Packet Data Protocols,
together with examples of command sequences for a number of applications may be found in 3G TS GSM-027.060 [34].

10.1 Commands specific to MTs supporting the GPRSPacket
Domain

10.1.1 Define PDP Context +CGDCONT

Table 1: +CGDCONT parameter command syntax

Command Possible response(s)

+CGDCONT=[ <ci d> [, <PDP_t ype> [, <APN> XK

[, <PDP_addr> [, <d_conp> [, <h_conp> ERRCOR

[, <pdl> [, .[,pdNI]]]11]]]

+CGDCONT? +CGDCONT:  <ci d>, <PDP_type>,

<APN>, <PDP_addr >, <data_conp>,
<head_comp>[, <pd1>[, ..[, pdN]]

[ <CR><LF>+CGDCONT: <ci d>, <PDP_type>,
<APN>, <PDP_addr >, <data_conp>,
<head_comp>[, <pd1>[, ..[, pdN]]

[...1]

+CGDCONT="? +CGDCONT: (range of supported <cid>s),
<PDP_t ype>,,, (list of supported
<d_conp>s), (list of supported
<h_comp>s) [, (list of supported
<pdl>s)[, ..[,(list of supported
<pdN>s)]]]

[ <CR><LF>+CGDCONT: (range of supported
<cid>s), <PDP_type>,,,(list of supported
<d_conp>s), (list of supported
<h_comp>s) [, (list of supported
<pdl>s)[, ..[,(list of supported
<pdN>s)]]]

(.. -]]




Description

The set command specifies PDP context parameter values for a PDP context identified by the (local) context
identification parameter, <ci d>. The number of PDP contexts that may be in a defined state at the sametimeis given
by the range returned by the test command.

A special form of the set command, +CGDCONT= <ci d> causes the values for context number <ci d> to become
undefined.

The read command returns the current settings for each defined context.

The test command returns values supported as a compound value. If the MT supports several PDP types,
<PDP_t ype>, the parameter value ranges for each <PDP_t ype> are returned on a separate line.

Defined values

<ci d>: (PDP Context Identifier) a numeric parameter which specifies a particular PDP context definition. The
parameter islocal to the TE-MT interface and is used in other PDP context-related commands. The range of
permitted values (minimum value = 1) is returned by the test form of the command.

<PDP_t ype>: (Packet Data Protocol type) a string parameter which specifies the type of packet data protocol

X25 ITU-T/CCITT X.25 layer 3

IP Internet Protocol (IETF STD 5)
OSPIH Internet Hosted Octet Stream Protocol
PPP Point to Point Protocol (IETF STD 51)

<APN>: (Access Point Name) a string parameter which isalogical namethat is used to select the GGSN or the
external packet data network.

If the valueis null or omitted, then the subscription value will be requested.
<PDP_addr ess>: astring parameter that identifiesthe MT in the address space applicable to the PDP.

If the valueis null or omitted, then a value may be provided by the TE during the PDP startup procedure or,
failing that, a dynamic address will be requested.

The read form of the command will continue to return the null string even if an address has been allocated during
the PDP startup procedure. The allocated address may be read using the +CGPADDR command.

<d_conp>: anumeric parameter that controls PDP data compression
0 - off (defaultif valueis omitted)
1-on
Other values are reserved.

<h_conp>: anumeric parameter that controls PDP header compression
0 - off (default if valueis omitted)
1-on
Other values are reserved.

NOTE. At present only one data compression algorithm (V.42bis) is provided in SNDCP. If and when other
algorithms become available, a command will be provided to select one or more of these.

<pdl>, ... <pdN>: zero to N string parameters whose meanings are specific to the <PDP_type>

For PDP type OSP:IHOSS the following parameters are defined:

<pdl> = <host> the fully formed domain name extended hostname of the Internet host
<pd2> = <port > the TCP or UDP port on the Internet host
<pd3> = <protocol> the protocol to be used over IP on the Internet - "TCP" or "UDP

Implementation

Mandatory unless only a single subscribed context is supported.



10.1.t Define Secondary PDP Context +CGDSCONT
Table 2; +CGDSCONT parameter command syntax

Command Possible response(s)

+CGDSCONT=[ <ci d> , <p_cid> [, <d_conp> [0

[.<h_conp>]]] ERROR

+CGDSCONT? +CCGDSCONT: <cid> <p cid>  <data conp>,
<head conp>

[ <CR><LF>+CGADSCONT: <ci d>, <p cid>,
<data conp>, <head conp>
[...1]

+CCGDSCONT="? +CGDSCONT: (range of supported <cid>s),
(list of <cid>s for active prinary
contexts), <PDP type>,,,(list of
supported <d conp>s),

(list of supported <h conp>s)

[ <CR><LF>+CGDCONT: (range of supported
<cid>s), (list of <cid>s for active
primary contexts) ,<PDP type>,,, (list of
supported <d conp>s),

(list of supported <h conp>s)

[...]]

Description

The set command specifies PDP context parameter values for a Secondary PDP context identified by the (local) context
identification parameter, <ci d>. The number of PDP contexts that may be in a defined state at the sametime is given
by the range returned by the test command.

A special form of the set command, +CGDSCONT= <ci d> causes the values for context number <ci d> to become
undefined.

The read command returns the current settings for each defined context.

The test command returns values supported as a compound value. If the MT supports several PDP types,
<PDP t ype>, the parameter value ranges for each <PDP t ype> arereturned on a separate line.

Defined values

<ci d>: (PDP Context Identifier) a numeric parameter which specifies a particular PDP context definition. The

parameter islocal to the TE-MT interface and is used in other PDP context-related commands. The range of
permitted values (minimum value = 1) is returned by the test form of the command.

<p_ci d>: (Primary PDP Context |dentifier) a numeric parameter which specifies a particular PDP context
definition which has been specified by use of the +CGDCONT command. The parameter islocal to the TE-MT
interface. The list of permitted valuesis returned by the test form of the command.

<PDP_t ype>: (Packet Data Protocol type) a string parameter which specifies the type of packet data protocol

X25 ITU-T/CCITT X.25 layer 3

IP Internet Protocol (IETF STD 5)
OSPIH Internet Hosted Octet Stream Protocol
PPP Point to Point Protocol (IETF STD 51)

<d_conp>: anumeric parameter that controls PDP data compression (applicable to GPRS only)
0 - off (default if value is omitted)
1-on
Other values are reserved.

<h_conp>: anumeric parameter that controls PDP header compression
0 - off (default if value is omitted)




1-on
Other values are reserved.
NOTE. At present only one data compression algorithm (V.42bis) is provided in SNDCP. If and when other
algorithms become available, a command will be provided to select one or more of these. (GPRS only)
Implementation
Optional.
10.1.u__ Traffic Flow Template +CGTFT
Table 3; +CGTFT parameter command syntax
Command Possible Response(s)
+CGIFT=[ <ci d>, [<packet filter 04
identifier> <evaluation precedence
i ndex> [, <source address and subnet ERROR
mask> [, <protocol nunber (ipv4) / next
header (ipv6)> [, <destination port
range> [, <source port range> [, <i psec
security paraneter index (spi)> [, <type
of service (tos) (ipv4) and mask /
traffic class (ipv6) and mask> [, <fl ow
label (ipv6)> JTITIIITI]
+CGITFT? +CGIFT: <cid>, <packet filter
identifier> <evaluation precedence
i ndex>, <source address and subnet
mask>, <protocol nunber (ipv4) / next
header (ipv6)>, <destination port
range>, <source port range>, <ipsec
security paranmeter index (spi)> <type
of service (tos) (ipv4) and mask /
traffic class (ipv6) and mask>, <fl ow
| abel (i pv6)>
[ <CR><LF>+CGIFT: <cid>, <packet filter
identifier> <evaluation precedence
i ndex>, <source address and subnet
mask>, <protocol nunber (ipv4) / next
header (i pv6)>, <destination port
range>, <source port range>, <ipsec
security parameter index (spi)> <type
of service (tos) (ipv4) and mask /
traffic class (ipv6) and mask>, <flow
| abel (i pv6)>
[.1]
+CGITFT="? +CGIFT: <PDP type>, (list of supported

<packet filter identifier>s), (list of
supported <eval uati on precedence

i ndex>s), (list of supported <source
address and subnet nmmsk>s), (list of
supported <protocol nunber (ipv4) /
next header (ipv6)>s), (list of
supported <destination port range>s),
(list of supported <source port
range>s), (list of supported <ipsec
security paranmeter index (spi)>s),
(list of supported <type of service
(tos) (ipv4) and mask / traffic class
(i pv6) and mask>s), (list of supported




<fl ow | abel (i pv6)>s)

[ <CR><LF>+CGIFT: <PDP type>, (list of
supported <packet filter identifier>s),
(list of supported <eval uation
precedence i ndex>s), (list of supported
<sour ce address and subnet mask>s),
(list of supported <protocol nunber
(ipv4) / next header (ipv6)>s), (list
of supported <destination port

range>s), (list of supported <source
port range>s), (list of supported

<i psec security paraneter index
(spi)>s), (list of supported <type of
service (tos) (ipv4) and mask / traffic
class (ipv6) and mask>s), (list of
supported <flow | abel (ipv6)>s)

[.1]

Description

This command allows the TE to specify a Packet Filter - PF for a Traffic Flow Template - TFT that is used in the GGSN

for routing of down-link packets onto different QoS flows towards the TE. The concept is further describedinthe 3G TS
23.060[]. A TFT consists of from one and up to eight Packet Filters, each identified by a uniqgue <packet filter

i dentifier>.A Packet Filter also hasan <eval uati on pr ecedence i ndex> thatisuniguewithinal TFTs
associated with al PDP contexts that are associated with the sasme PDP address.

The set command specifies a Packet Filters that isto be added to the TFT stored in the MT and used for the context
identified by the (local) context identification parameter, <ci d>. The specified TFT will be stored in the GGSN only at
activation or M S-initiated modification of the related context. Since thisis the same parameter that is used in the
+CGDCONT and +CGDSCONT commands, the +CGTFT command is effectively an extension to these commands.
The Packet Filters consist of a number of parameters, each of which may be set to a separate value.

A special form of the set command, +CGTFT=<ci d> causes all of the Packet Filtersin the TFT for context number
<ci d> to become undefined. At any time there may exist only one PDP context with no associated TFT amongst al
PDP contexts associated to one PDP address. At an attempt to delete a TFT, which would violate this rule, an ERROR
or +CME ERROR response is returned. Extended error responses are enabled by the +CMEE command.

The read command returns the current settings for all Packet Filters for each defined context.

The test command returns values supported as a compound value. |f the M T supports several PDP types, the parameter
value ranges for each PDP type are returned on a separate line. TFTs shall be used for PDP-type IP and PPP only. For
PDP-type PPP a TFT is applicable only when IP traffic is carried over PPP. |f PPP carries header-compressed |P
packets, then a TFT cannot be used.

Defined v
<ci d>: anumeric parameter which specifies a particular PDP context definition (see the +CGDCONT and
+CGDSCONT commands).

The following parameters are defined in 3G TS 23.060]] -

<packet filter identifier>:Numeric parameter, vauerange from 1to 8.

<sour ce address and subnet mask>: Consistsof dot-separated numeric (0-255) parameters on the form
'‘al.a2.a3.a4.m1.m2.m3.m4', for |Pv4 and

‘al.a?.a3.a4.85.86.a7.a8.89.a10.a11.a12.a13.a14.a15.a16.

<prot ocol nunber (ipv4) / next header (i pv6)>: Numeric parameter, value range from 0 to 255.

<desti nati on port range>: Consists of dot-separated numeric (0-65535) parameters on the form 'f.t".




<sour ce port range>:Consistsof dot-separated numeric (0-65535) parameters on the form 'f.t".

<i psec security paraneter index (spi)>:Hexadecimal parameter,

value range from 00000000 to FFFFFFFF.

<type of service (tos) (ipv4) and mask / traffic class (ipv6) and mask>:

Dot-separated numeric (0-255) parameters on the form 't.m'.

<fl ow | abel (i pv6) >: Hexadecimal parameter, value range from 00000 to FFFFF. Valid for |Pv6 only.

<eval uati on precedence i ndex>: Numeric parameter, value range from O to 255.

Some of the above listed attributes may coexist in a Packet Filter while others mutually exclude each other, the possible

combinations are shown in 3G TS 23.060[].
Implementation

Optional.

10.1.2 Quality of Service Profile (Requested) +CGQREQ

Table 4: +CGQREQ parameter command syntax

Command Possible Response(s)

+CGQREQ=[<ci d> [,<precedence > [,<delay> OK

[,<reliability.> [,<peak> [,<mean>]]]]]]
ERROR

+CGQREQ? +CEQREQ. <ci d>, <precedence >, <delay>
<reliability> <peak> <nean>
[ <CR><LF>+CGQREQ <ci d>, <precedence >,
<del ay>, <reliability.>, <peak> <nean>
[-1]

+CGQREQ=" +CCGQREQ <PDP_type>, (list of supported
<precedence>s), (list of supported
<del ay>s), (list of supported
<reliability>s) , (list of supported
<peak>s), (list of supported <nean>s)
[ <CR><LF>+CGQREQ <PDP_type>, (list of
supported <precedence>s), (list of
supported <delay>s), (list of supported
<reliability>s) , (list of supported
<peak>s), (list of supported <nmean>s)

Description

This command allows the TE to specify a Quality of Service Profile that is used when the MT sends an Activate PDP

Context Request message to the network.

The set command specifies a profile for the context identified by the (local) context identification parameter, <ci d>.
Since this is the same parameter that is used in the +CGBCONT-command+CGDCONT and +CGDSCONT commands,
the +CGQREQ command is effectively an extension to these +CGBCONT-commandcommands. The QoS profile
consists of anumber of parameters, each of which may be set to a separate value.

A special form of the set command, +CGQREQ= <ci d> causes the requested profile for context number <ci d> to

become undefined.

The read command returns the current settings for each defined context.




The test command returns values supported as a compound value. If the MT supports several PDP types, the parameter
value ranges for each PDP type are returned on a separate line.

Defined values

<ci d>: anumeric parameter which specifies a particular PDP context definition (see +CGBCONT-commandthe
+CGDCONT and +CGDSCONT commands).

The following parameters are defined in GSM 03.60 -
<pr ecedence>: anumeric parameter which specifies the precedence class
<del ay>: anumeric parameter which specifies the delay class
<reliability>:anumeric parameter which specifies the reliability class
<peak>: anumeric parameter which specifies the peak throughput class
<mean>: anumeric parameter which specifies the mean throughput class
If avalueis omitted for a particular class then the value is considered to be unspecified.
Implementation

Optional. If the command is not implemented then all the values are considered to be unspecified.

10.1.3  Quality of Service Profile (Minimum acceptable) +CGQMIN

Table 5: +CGQMIN parameter command syntax

Command Possible Response(s)

+CGQMIN=[<ci d> [,<precedence > [,<delay> OK

[,<reliability.> [,<peak> [,<mean>]]1]]] ERROR

+CGQMIN? +COM N: <ci d>, <precedence >, <del ay>,

<reliability> <peak> <nmean>
[ <CR><LF>+CGQM N: <ci d>, <precedence >,
<del ay>, <reliability.> <peak> <nean>

[-1]

+CGQMIN="? +CCGQM N <PDP_type>, (list of supported
<precedence>s), (list of supported

<del ay>s), (list of supported
<reliability>s) , (list of supported
<peak>s), (list of supported <nmean>s)

[ <CR><LF>+CGQM N: <PDP_type>, (list of
supported <precedence>s), (list of
supported <delay>s), (list of supported
<reliability>s) , (list of supported
<peak>s), (list of supported <nean>s)

Description

This command allows the TE to specify a minimum acceptable profile which is checked by the MT against the
negotiated profile returned in the Activate PDP Context Accept message.

The set command specifies a profile for the context identified by the (local) context identification parameter, <ci d>.
Since thisis the same parameter that is used in the +CGBCONT-command+CGDCONT and +CGDSCONT commands,
the +CGQMIN command is effectively an extension to these +CGBCONT-command commands. The QoS profile
consists of anumber of parameters, each of which may be set to a separate value.




A special form of the set command, +CGQMIN= <ci d> causes the minimum acceptable profile for context number
<ci d> to become undefined. In this case no check is made against the negotiated profile.

The read command returns the current settings for each defined context.

The test command returns values supported as a compound value. If the MT supports several PDP types, the parameter
value ranges for each PDP type are returned on a separate line.

Defined values

<ci d>: anumeric parameter which specifies a particular PDP context definition (see +CGDCONT-commandthe
+CGDCONT and +CGDSCONT commands).

The following parameters are defined in GSM 03.60 -
<pr ecedence>: anumeric parameter which specifies the precedence class
<del ay>: anumeric parameter which specifies the delay class
<reliability>:anumeric parameter which specifies the reliability class
<peak>: anumeric parameter which specifies the peak throughput class
<mean>: anumeric parameter which specifies the mean throughput class

If avalueis omitted for a particular class then this class is not checked.

Implementation

Optional. If the command is not implemented then no check is made against the negotiated profile.

10.1.v__ 3G Quality of Service Profile (Requested) +CGEQREQ
Table 6: +CGEQREQ parameter command syntax

Command Possible Response(s)

+CCEQREQ=[ <cid> [, <Traffic class>
, <Maxi nrum bitrate> [, <Guar ant eed
bitrate> [, <Delivery order> [, <Maxi rum | ERROR
SDU size> [, <SDU fornmat infornmati on>
[,<SDU error ratio> [,<Residual bit

error ratio> [,<Delivery of erroneous
SDUs> [, <Transfer delay> [,<Traffic

handling priority>

,<Al'l ocation/Retenti
Priority>ITIIIIIIII1]

[

on
]

+CGEQREQ: +CCGEQREQ. <cid>, <Traffic class>

, <Maxi num bi trat e> , <Guar ant eed
bitrate> , <Delivery order> , <Maxi nrum
SDU si ze> ,<SDU fornmat i nformti on>
,<SDU error ratio> ,<Residual bit error

rati o> ,<Delivery of erroneous SDUs>
,<Transfer delay> ,<Traffic handling
priority> ,<Allocation/Retention

Priority>

[ <CR><LF>+CCGEQREQ. <cid>, <Traffic

cl ass> , <Maxi nrum bi trate> , <Guar ant eed
bitrate> ,<Delivery order> , <Maxi num
SDU si ze> ,<SDU fornmat i nformati on>
,<SDU error ratio> ,<Residual bit error

rati o> , <Delivery of erroneous SDUs>
,<Transfer delay> ,<Traffic handling
priority> ,<Al| ocati on/ Retention
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Priority>
[.]]

+CCGEQREQ=" +CGEQREQ. <PDP type>, (list of
supported <Traffic class>s) , (list of
supported <Maxi mum bitrate>s) , (list of
supported <Guaranteed bitrate>s) , (list
of supported <Delivery order>s) , (list
of supported <Maxi nrum SDU si ze>s)
,(list of supported <SDU fornat

i nformation>s) , (list of supported <SDU
error ratio>s) ,(list of supported
<Residual bit error ratio>s) ,(list of
supported <Delivery of erroneous
SDUs>s) ,(list of supported <Transfer
delay>s) ,(list of supported <Traffic
handling priority>s) ,(list of
supported <Al |l ocation/Retention

Priority>s)

[ <CR><LF>+CGEQREQ <PDP type>, (list of
supported <Traffic class>s) ,(list of
supported <Maxi mum bitrate>s) , (list of
supported <Guaranteed bitrate>s) , (list
of supported <Delivery order>s) , (list
of supported <Maxi mum SDU si ze>s)
,(list of supported <SDU for mat
information>s) ,(list of supported <SDU
error ratio>s) ,(list of supported
<Residual bit error ratio>s) ,(list of
supported <Delivery of erroneous
SDUs>s) , (list of supported <Transfer
del ay>s) ,(list of supported <Traffic
handling priority>s) ,(list of
supported <Al |l ocation/Retention

Priority>s)
[.1]

Description

This command allows the TE to specify aUMTS Quality of Service Profile that is used when the MT sends an Activate
PDP Context Request message to the network.

The set command specifies a profile for the context identified by the (local) context identification parameter, <ci d>.
The specified profile will be stored in the MT and sent to the network only at activation or M S-initiated modification of

the related context. Since this is the same parameter that is used in the +CGDCONT and +CGDSCONT commands, the
+CGEQREQ command is effectively an extension to these commands. The QoS profile consists of a number of
parameters, each of which may be set to a separate value.

A special form of the set command, +CGEQREQ= <ci d> causes the requested profile for context number <ci d> to

become undefined.

The read command returns the current settings for each defined context.

The test command returns values supported as a compound value. |f the M T supports several PDP types, the parameter
value ranges for each PDP type are returned on a separate line.

Defined v
<ci d>: anumeric parameter which specifies a particular PDP context definition (see +CGDCONT and
+CGDSCONT commands).

The following parameters are defined in 3G TS 23.107 -
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<Traffic class>: Indicatesthe type of application for which the UMTS bearer service is optimised.
conversationa
streaming
interactive
background

<Maxi nmum bi t r at e>: Indicates the maximum number of bits delivered by UMTS at a SAP within a period of
time, divided by the duration of the period.

<Q@uar ant eed bi trat e>: Indicates the guaranteed number of bits delivered by UMTS at a SAP within a
eriod of time (provided that there is data to deliver), divided by the duration of the period.

<Del i very order>: Indicates whether the UMTS bearer shall provide in-sequence SDU delivery or not.
0 - no (default if value is omitted)
1-yes
Other values are reserved.

<Maxi mum SDU si ze>: Indicates the maximum alowed SDU sizein bits.

<SDU format information>: Listof possible exact sizesof SDUsin bits. If the list contains more than one
value, colons separate the values.

<SDU error ratio>: Indicatesthe target value for the fraction of SDUs |ost or detected as erroneous. SDU

error ratio is defined only for conforming traffic. The value is specified as 'mE€. As an example atarget SDU
error ratio of 5¢10°would be specified as '5E3..

<Residual bit error ratio>: Indicatesthetarget value for the undetected bit error ratio in the delivered

SDUs. If no error detection is requested, Residual bit error ratio indicates the bit error ratio in the delivered

SDUs. The valueis specified as 'mE€'. As an example atarget residual bit error ratio of 5¢10° would be specified
as '5E3.

<Delivery of erroneous SDUs>:. Indicates whether SDUs detected as erroneous shall be delivered or not.
0 - no (default if value is omitted)
1-yes
Other values are reserved.

<Tr ansf er del ay>: Indicatesthe targeted time between request to transfer an SDU at one SAP to its delivery
at the other SAP, in milliseconds. Transfer delay is specified for one or more fixed SDU sizes. If transfer delay
values are specified for more than one fixed SDU size the values shall be separated by commas and bein the
same order as the corresponding fixed SDU sizes specified in the <SDU format information> parameter.

<Traffic handling priority>: Numeric parameter (1,2,3,...) that specifies the relative importance for
handling of all SDUs belonging to the UMTS bearer compared to the SDUs of other bearers.

<Al l ocation/Retention Priority>: Numeric parameter (1,2,3,...) that specifies the relative importance
compared to other UMTS bearers for alocation and retention of the UMTS bearer.

If avalueis omitted for a particular class then the value is considered to be unspecified.
Implementation
Optional. If the command is not implemented then all the values are considered to be unspecified.

10.1.x 3G Quality of Service Profile (Minimum acceptable) +CGEQMIN
Table 7: +CGEQMIN parameter command syntax

Command Possible Response(s)

+CCEQM N=[ <cid> [, <Traffic class>
, <Maxi rum bitrate> [, <Guar ant eed
bi trate> [, <Delivery order> [, <Maxi rum | ERROR
SDU si ze> [, <SDU fornmat i nfornmati on>
[,<SDU error ratio> [,<Residual bit

[
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error ratio> [,<Delivery of erroneous

SDUs> [, <Transfer delay> [,<Traffic

handling priority>
,<Al'l ocati on/ Ret ent

Priority>]TIIIIIII1]

i on
1]

+CGE N? +CCGEQM N: <cid> <Traffic class>
, <Maxi num bi trat e> , <Guar ant eed
bitrate> , <Delivery order> , <Maxi num
SDU si ze> , <SDU fornmat i nformti on>
,<SDU error ratio> ,<Residual bit error
rati o> , <Delivery of erroneous SDUs>
,<Transfer delay> ,<Traffic handling
priority> ,<Allocation/Retention
Priority>
[ <CR><LF>+CGEQM N. <cid>, <Traffic
cl ass> , <Maxi nrum bi trate> , <Guar ant eed
bitrate> ,<Delivery order> , <Maxi num
SDU si ze> ,<SDU fornmat i nformti on>
,<SDU error ratio> ,<Residual bit error
rati o> , <Delivery of erroneous SDUs>
,<Transfer delay> ,<Traffic handling
priority> ,<Al| ocati on/ Retention
Priority>
[.1]

+CGE N=? +CGEQM N: <PDP type>, (list of
supported <Traffic class>s) ,(list of
supported <Maxi mum bitrate>s) , (list of
supported <Guaranteed bitrate>s) , (list

of supported <Delivery order>s) , (list
of supported <Maxi mum SDU si ze>s)
,(list of supported <SDU for mat
information>s) ,(list of supported <SDU
error ratio>s) ,(list of supported
<Residual bit error ratio>s) ,(list of
supported <Delivery of erroneous
SDUs>s) , (list of supported <Transfer
del ay>s) ,(list of supported <Traffic
handling priority>s) ,(list of
supported <Al |l ocation/Retention

Priority>s)

[ <CR><LF>+CGEQM N <PDP type>, (list of
supported <Traffic class>s) , (list of
supported <Maxi mum bitrate>s) , (list of

supported <Guaranteed bitrate>s) , (list
of supported <Delivery order>s) , (list
of supported <Maxi nrum SDU si ze>s)
,(list of supported <SDU fornat

i nformation>s) , (list of supported <SDU
error ratio>s) ,(list of supported
<Residual bit error ratio>s) ,(list of
supported <Delivery of erroneous
SDUs>s) ,(list of supported <Transfer
delay>s) ,(list of supported <Traffic
handling priority>s) ,(list of
supported <Al |l ocation/Retention

Priority>s)
[.1]

Description
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This command allows the TE to specify a minimum acceptable profile, which is checked by the MT against the
negotiated profile returned in the Activate/M odify PDP Context Accept message.

The set command specifies a profile for the context identified by the (local) context identification parameter, <ci d>.
The specified profile will be stored in the MT and checked against the negotiated profile only at activation or MS-
initiated modification of the related context. Since thisis the same parameter that is used in the +CGDCONT and
+CGDSCONT commands, the +CGEQMIN command is effectively an extension to these commands. The QoS profile
consists of a number of parameters, each of which may be set to a separate value.

A special form of the set command, +CGEQMIN= <ci d> causes the minimum acceptable profile for context number
<ci d> to become undefined. In this case no check is made against the negotiated profile.

The read command returns the current settings for each defined context.

The test command returns values supported as a compound value. |f the M T supports several PDP types, the parameter
value ranges for each PDP type are returned on a separate line.

Defined values

<ci d>: anumeric parameter which specifies a particular PDP context definition (see +CGDCONT and
+CGDSCONT commands).

The following parameters are defined in 3G TS 23.107 -

<Traffic class>: Indicatesthetype of application for which the UMTS bearer service is optimised.
conversational

streaming
interactive

background

<Maxi mum bi t r at e>: Indicates the maximum number of bits delivered by UMTS at a SAP within a period of
time, divided by the duration of the period.

<Q@uar ant eed bi tr at e>: Indicatesthe guaranteed number of bits delivered by UMTS at a SAP within a
eriod of time (provided that there is datato deliver), divided by the duration of the period.

<Del i very order>: Indicates whether the UMTS bearer shall provide in-sequence SDU delivery or not.
0- no (default if value is omitted)
1-vyes
Other values are reserved.

<MBxi mum SDU si ze>: Indicates the maximum alowed SDU sizein bits.

<SDU fornmat infornmation>: Listof possible exact sizesof SDUs in bits. If the list contains more than one
value, the values shall be separated by colons.

<SDU error ratio>: Indicatesthetarget value for the fraction of SDUs lost or detected as erroneous. SDU

error ratio is defined only for conforming traffic. The value is specified as'mE€e. As an example atarget SDU
error ratio of 5410 would be specified as '5E3'.

<Resi dual bit error ratio>: Indicatesthetarget value for the undetected bit error ratio in the delivered

SDUs. If no error detection is requested, Residual bit error ratio indicates the bit error ratio in the delivered

SDUs. The valueis specified as 'mE€'. As an example atarget residual bit error ratio of 5¢10°would be specified
as'5E3'

<Delivery of erroneous SDUs>: Indicates whether SDUs detected as erroneous shall be delivered or not.
0- no (default if value is omitted)
1-vyes
Other values are reserved.

<Tr ansf er del ay>: Indicatesthe targeted time between request to transfer an SDU at one SAP to its delivery

at the other SAP, in milliseconds. Transfer delay is specified for one or more fixed SDU sizes. If transfer delay
values are specified for more than one fixed SDU size the values shall be separated by commas and bein the
same order as the corresponding fixed SDU sizes specified in the <SDU format information> parameter.
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<Traffic handling priority>: Numeric parameter (1,2,3,...) that specifies the relative importance for
handling of all SDUs belonging to the UMTS bearer compared to the SDUs of other bearers.

<Al l ocation/Retention Priority>: Numeric parameter (1,2,3,...) that specifies the relative importance

compared to other UMTS bearers for allocation and retention of the UMTS bearer.
If avalue is omitted for a particular class then the value is considered to be unspecified.
I mplementation
Optional. If the command is not implemented then no check is made against the negotiated profile.

10.1. 3G Quality of Service Profile (Negotiated) +CGEQONEG
Table 8. +CGEQNEG action command syntax

Command Possible R n
+CGEQONEG =[ <ci d>[, <cid>[, ..]]1] +CGEQNEG <cid>, <Traffic class>

, <Maxi num bi trat e> , <Guar ant eed
bitrate> , <Delivery order> , <Maxi num
SDU si ze> ,<SDU fornmat i nformti on>
,<SDU error ratio> ,<Residual bit error

rati o> ,<Delivery of erroneous SDUs>
,<Transfer delay> ,<Traffic handling
priority> ,<Allocation/Retention

Priority>

[ <CR><LF>+CCEQNEG  <cid>, <Traffic
cl ass> , <Maxi nrum bi trate> , <Guar ant eed

bitrate> ,<Delivery order> , <Maxi num
SDU si ze> ,<SDU fornmat i nformti on>
,<SDU error ratio> ,<Residual bit error

rati o> , <Delivery of erroneous SDUs>
,<Transfer delay> ,<Traffic handling
priority> ,<Al| ocati on/ Retention

Priority>
[.1]

+CCEQNEG="? +CGEQNEG (list of <cid>s associ ated
with active contexts)

Description

This command allows the TE to retrieve the negotiated QoS profiles returned in the Activate PDP Context Accept
message.

The execution command returns the negotiated QoS profile for the specified context identifiers, <ci d>s. The QoS
profile consists of a number of parameters, each of which may have a separate value.

The test command returns alist of <ci d>s associated with active contexts.

Defined v
<ci d>: anumeric parameter which specifies a particular PDP context definition (see +CGDCONT and
+CGDSCONT commands).

The following parameters are defined in 3G TS 23.107 -

<Traffic class>: Indicatesthetype of application for which the UMTS bearer service is optimised.
conversational
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streaming
interactive

background

<Maxi mum bi t r at e>: Indicates the maximum number of bits delivered by UMTS at a SAP within a period of
time, divided by the duration of the period.

<Q@uar ant eed bi trat e>: Indicatesthe guaranteed number of bits delivered by UMTS at a SAP within a
eriod of time (provided that there is datato deliver), divided by the duration of the period.

<Del i very order>: Indicates whether the UMTS bearer shall provide in-sequence SDU delivery or not.
0- no (default if value is omitted)
1-vyes
Other values are reserved.

<MBxi mum SDU si ze>: Indicates the maximum allowed SDU sizein bits.

<SDU fornmat infornmation>: Listof possible exact sizesof SDUs in bits. If the list contains more than one
value, colons separate the values.

<SDU error ratio>: Indicatesthetarget value for the fraction of SDUs lost or detected as erroneous. SDU

error ratio is defined only for conforming traffic. The value is specified as'mE€e. As an example atarget SDU
error ratio of 5410 would be specified as '5E3'.

<Resi dual bit error ratio>: Indicatesthetarget value for the undetected bit error ratio in the delivered

SDUs. If no error detection is requested, Residual bit error ratio indicates the bit error ratio in the delivered

SDUs. The value s specified as 'mE€'. As an example atarget residual bit error ratio of 5¢10°would be specified
as'5E3'

<Delivery of erroneous SDUs>: Indicates whether SDUs detected as erroneous shall be delivered or not.
0- no (default if value is omitted)
1-vyes
Other values are reserved.

<Tr ansf er del ay>: Indicatesthe targeted time between request to transfer an SDU at one SAP to its delivery

at the other SAP, in milliseconds. Transfer delay is specified for one or more fixed SDU sizes. If transfer delay
values are specified for more than one fixed SDU size the values shall be separated by commas and bein the
same order as the corresponding fixed SDU sizes specified in the <SDU format information> parameter.

<Traffic handling priority> Numericparameter (1,2,3,...) that specifies the relative importance for
handling of all SDUs belonging to the UMTS bearer compared to the SDUs of other bearers.

<Al l ocation/Retention Priority> Numeric parameter (1,2,3,...) that specifies the relative importance
compared to other UMTS bearers for allocation and retention of the UM TS bearer.

If avalueis omitted for a particular class then the value is considered to be unspecified.

Implementation
Optional.

10.1.4 GPRS attach or detach +CGATT

Table 9: CGATT action command syntax

Command Possible Response(s)
+CGATT=[<st at e>] OK
ERROR
+CGATT? +CGATT: <st at e>
+CGATT=? +CGATT: (list of supported <st at e>s)
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Description

The execution command is used to attach the MT to, or detach the MT from, the GPRS-Packet Domain service. After
the command has completed, the M T remainsin V.25ter command state. If the MT is already in the requested state, the
command isignored and the OK response is returned. If the requested state cannot be achieved, an ERROR or +CME
ERROR response is returned. Extended error responses are enabled by the +CMEE command.

Any active PDP contexts will be automatically deactivated when the attachment state changes to detached.
The read command returns the current GPRS-Packet Domain service state.
The test command is used for requesting information on the supported Packet DomainGPRS service states.

NOTE: Thiscommand has the characteristics of both the V.25ter action and parameter commands. Hence it has
the read form in addition to the execution/set and test forms.

Defined Values

<st at e>: indicates the state of GPRS-PS attachment
0 - detached
1 - attached
Other values are reserved and will result in an ERROR response to the execution command.

I mplementation

Optional.

10.1.5 PDP context activate or deactivate +CGACT

Table 10: CGACT action command syntax

Command Possible Response(s)
+CGACT=[ <state> [, <cid>[,<cid>[,.]]1]1] OK

ERROR
+CGACT? +CGACT: <ci d>, <state>

[<KCR><LF>+CGACT: <ci d>, <st at e>
[..]]

+CGACT=? +CGACT: (list of supported <st at e>s)

Description

The execution command is used to activate or deactivate the specified PDP context (s). After the command has
completed, the MT remainsin V.25ter command state. If any PDP context is already in the requested state, the state for
that context remains unchanged. If the requested state for any specified context cannot be achieved, an ERROR or
+CME ERROR response is returned. Extended error responses are enabled by the +CMEE command. If the MT is not
GPRSPS attached when the activation form of the command is executed, the MT first performs a GPRS-PS attach and
them attempts to activate the specified contexts. If the attach fails then the MT responds with ERROR or, if extended
error responses are enabled, with the appropriate failure-to-attach error message.

If no <cid>s are specified the activation form of the command activates all defined contexts.

If no <cid>s are specified the deactivation form of the command deactivates all active contexts.

An active secondary context can exist if and only if the corresponding active primary context exists. If the primary PDP
context associated with a PDP address is deactivated, all the associated secondary contexts are deactivated too and the
datatransfer for that PDP address is disabled.

The read command returns the current activation states for al the defined PDP contexts.
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The test command is used for requesting information on the supported PDP context activation states.

NOTE. Thiscommand has the characteristics of both the V.25ter action and parameter commands. Hence it has
the read form in addition to the execution/set and test forms.

Defined Values

<st at e>: indicates the state of PDP context activation
0 - deactivated
1- activated
Other values are reserved and will result in an ERROR response to the execution command.

<ci d>: anumeric parameter which specifies a particular PDP context definition (see the +CGDCONT ecommand
and +CGDSCONT commands). +CGBCONT

Implementation

Optional.

10.1.z PDP Context Modify +CGCMOD

Table 11; CGCMOD action command syntax

Command Possible Response(s)

+CGCMOD=[ <ci d>[ , <ci d>[, ..]11] [014
ERROR

+CGCMOD=" +CCCMOD: (i st of <cid>s associ at ed
with active contexts)

Description

The execution command is used to modify the specified PDP context (s) with repect to QoS profiles and TFTs. After the

command has completed, the MT returns to V.25ter online data state. |f the requested modification for any specified

context cannot be achieved, an ERROR or +CME ERROR response is returned. Extended error responses are enabled
by the +CMEE command.

If no <ci d>s are specified the activation form of the command modifies all active contexts.

The test command returns alist of <ci d>s associated with active contexts.

Defined Values

<ci d>: anumeric parameter which specifies a particular PDP context definition (see the +CGDCONT and
+CGDSCONT commands).

Implementation
Optional.

10.1.6 Enter data state +CGDATA

Table 12: +CGDATA action command syntax

Command Possible Response(s)
+CGDATA=[<L2P> ,[<ci d>[,<ci d>[,...]]]] CONNECT
ERROR

+CGDATA=? +CGDATA: (list of supported <L2P>s)
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Description

The execution command causes the M T to perform whatever actions are necessary to establish communication between
the TE and the network using one or more Packet DomainGPRS PDP types. This may include performing a GPRS-PS |
attach and one or more PDP context activations. If the <L2P> parameter value is unacceptable to the MT, the MT shall
return an ERROR or +CME ERROR response. Otherwise, the MT issues the intermediate result code CONNECT and
enters V.25ter online data state.

Commands following +CGDATA command in the AT command line shall not be processed by the MT.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly

in GSM 07.60 and in more detail in GSM 09.61 and the specifications for the relevant PDPs. GPRS-PS attachment and |
PDP context activation procedures may take place prior to or during the PDP startup if they have not already been
performed using the +CGATT and +CGACT commands.

If context activation takes place during the PDP startup, one or more <cid>s may be specified in order to provide the
information needed for the context activation request(s).

During each PDP startup procedure the MT may have access to some or al of the following information -
The MT may have apriori knowledge, for example, it may implement only one PDP type.
The command may have provided an <L2P> parameter value.
The TE may provide a PDP type and/or PDP addressto the MT during in the PDP startup procedure.
If any of thisinformation isin conflict, the command will fail.

Any PDP type and/or PDP address present in the above information shall be compared with the PDP type and/or PDP
addressin any context definitions specified in the command in the order in which their <cid>s appear. For a context
definition to match -

The PDP type must match exactly.

The PDP addresses are considered to match if they areidentical or if either or both addresses are unspecified. For
example, a PPP NCP request specifying PDP type = 1P and no PDP address would cause the MT to search
through the specified context definitions for one with PDP type = IP and any PDP address.

The context shall be activated using the matched value for PDP type and a static PDP address if available, together with
the other information found in the PDP context definition. If a static PDP address is not available then a dynamic
address is requested.

If no <cid> isgiven or if thereis no matching context definition, the MT shall attempt to activate the context with
whatever information is available to the MT. The other context parameters shall be set to their default values.

If the activation is successful, data transfer may proceed.

After datatransfer is complete, and the layer 2 protocol termination procedure has completed successfully, the V.25ter
command state is re-entered and the M T returns the final result code OK.

In the event of an erroneous termination or afailure to start up, the V.25ter command stateis re-entered and the M T
returns the final result code NO CARRIER or, if enabled, +CME ERROR. Attach, activate and other errors may be
reported.

The test command is used for requesting information on the supported layer 2 protocols.

This command may be used in both normal and modem compatibility modes.

Defined Values
<L2P>: astring parameter that indicates the layer 2 protocol to be used between the TE and MT
NULL none, for PDP type OSP:IHOSS
PPP Point-to-point protocol for a PDP such as IP
PAD character stream for X.25 character (triple X PAD) mode
X25 X.25L2 (LAPB) for X.25 packet mode

M-XXXX manufacturer-specific protocol (xxxx is an aphanumeric string)
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If the value is omitted, the layer 2 protocol is unspecified. Other values are reserved and will result in an ERROR
response.

(0]

<ci d>: anumeric parameter which specifies a particular PDP context definition (see +CGBCONT-commandth
+CGDCONT and +CGDSCONT commands).

Implementation

Optional if the D (dial) command can be used to specify Packet DomainGPRS operation.

10.1.7 Configure local Octet Stream PAD parameters +CGCLOSP

Table 13: CGCLOSP parameter command syntax

Command Possible Response(s)
+CGCLOSP=[<par >, <val ue>] OK

ERROR
+CGCLOSP? +CGCLOSP:  <par e, <val ue>

[ <CR><LF>+CGCLOSP: <parmp, <val ue>>
[..]]

+CGCLOSP=? +CGCLOSP: <parnme, (list of supported
<val ue>s)

[ <CR><LF>+CGCLOSP: <parne, (list of
supported <val ue>s)

[.]]

Description

The set command sets the value of a specified OSP PAD parameter in the local PAD. The set of parametersto be
supported is listed in the OSP protocol specification.

Setting the maximum sizes for the local Packet Assembly and Disassembly buffers will cause corresponding val ues for
the GGSN relay buffers to be negotiated.

The read command returns, one per line, the value of each of the supported parameters.
The test command returns, one per line, the permitted range of values for each of the supported parameters.
Defined values
<par ne: anumeric parameter which specifies the PAD parameter to be configured
<val ue>: anumeric parameter which specifies the value to which PAD parameter isto be set
If <val ue> isomitted for a particular parameter then <par n® is set to the OSP-defined default, if any.
I mplementation

Optional.

10.1.8 Show PDP address +CGPADDR

Table 14:+CGPADDR action command syntax

Command Possible response(s)

+CGPADDR=[ <c [+CGPADDR: <ci d>, <PDP_addr >

id> [, <cid> |[<CR><LF>+CGPADDR: <ci d>, <PDP_addr >
[,.1]1] [...1]
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[+CGPADDR=?  [+CGPADDR (list of defined <cid>s)

Description

The execution command returns a list of PDP addresses for the specified context identifiers.
The test command returns alist of defined <ci d>s.

Defined values

<ci d>: anumeric parameter which specifies a particular PDP context definition (see +CGBCONT-commandthe
+CGDCONT and +CGDSCONT commands). If no <ci d> is specified, the addresses for al defined contexts are
returned.

<PDP_addr ess>: astring that identifiesthe MT in the address space applicable to the PDP. The address may

be static or dynamic. For a static address, it will be the one set by the +CGBCONT-command+CGDCONT and ‘
+CGDSCONT commands when the context was defined. For a dynamic address it will be the one assigned

during the last PDP context activation that used the context definition referred to by <ci d>. <PDP_addr ess>
isomitted if none is available.

I mplementation

Optional.



21

10.1.9 Automatic response to a network request for PDP context activation

+CGAUTO
Table 15: CGAUTO parameter command syntax
Command Possible response(s)
+CGAUTO=[<n>] |OK
ERROR
+CGAUTO? +CGAUTO: <n>
+CGAUTO=? +CGAUTO: (list of supported <n>s)

Description

The set command disables or enables an automatic positive response (auto-answer) to the receipt of a Request PDP
Context Activation message from the network. It also provides control over the use of the V.25ter basic commands 'S0,
‘A and 'H' for handling network requests for PDP context activation. The setting does not affect the issuing of the
unsolicited result code RING or +CRING.

The test command returns the values of <n> supported by the MT as a compound value.

When the +CGAUTO=0 command is received, the MT shall not perform a GPRS-PS detach if it is attached. |
Subsequently, when the MT announces a network request for PDP context activation by issuing the unsolicited result

code RING or +CRING, the TE may manually accept or reject the request by issuing the +CGANS command or may
simply ignore the network request.

When the +CGAUTO=1 command is received, the MT shall attempt to perform a GPRS-PS attach if it is not already |
attached. Failure will result in ERROR or, if enabled, +CME ERROR being returned to the TE. Subsequently, when the
MT announces a network request for PDP context activation by issuing the unsolicited result code RING or +CRING to
the TE, thisis followed by the intermediate result code CONNECT. The MT then enters V.25ter online data state and
follows the same procedure as it would after having received a +CGANS=1 with no <L 2P> or <cid> values specified.

Defined values
<n>.
0 turn off automatic response for Packet DomainGPRS only
1 turn on automatic response for Packet DomainGPRS only
2 modem compatibility mode, Packet DomainGPRS only
3 modem compatibility mode, Packet DomainGPRS and circuit switched calls (default)

For <n> = 0 Packet DomainGPRS network requests are manually accepted or rejected by the +CGANS command.
For <n> = 1 Packet DomainGPRS network requests are automatically accepted according to the description above.

For <n> = 2, automatic acceptance of Packet DomainGPRS network requests is controlled by the 'SO' command. Manual
control usesthe'A' and 'H' commands, respectively, to accept and reject Packet DomainGPRS requests. (+CGANS may
also be used.) Incoming circuit switched calls can be neither manually nor automatically answered.

For <n> = 3, automatic acceptance of both Packet DomainGPRS network requests and incoming circuit switched callsis
controlled by the 'SO' command. Manual control usesthe'A" and 'H' commands, respectively, to accept and reject Packet
DomainGPRS requests. (+CGANS may also be used.) Circuit switched calls are handled as described elsewhere in this
specification.

Implementation

Optional. If not implemented, the MT shall behave according to the case of <n> = 3.
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10.1.10 Manual response to a network request for PDP context activation

+CGANS
Table 16: CGANS action command syntax

Command Possible response(s)

+CGANS=[<r esponse>, OK

[<L2P> [<ci d>]]] ERROR

+CGANS=? +CGANS: (list of supported
<r esponse>s), (list of supported
<L2P>s)

Description

The execution command requests the MT to respond to a network request for Packet DomainGPRS PDP context
activation which has been signalled to the TE by the RING or +CRING: unsolicited result code. The <r esponse>
parameter allows the TE to accept or reject the request.

If <r esponse>is0, theregquest is rejected and the MT returns OK to the TE.
If <r esponse>is, thefollowing procedureisfollowed by the MT.
Commands following the +CGANS command in the AT command line shall not be processed by the MT.

If the <L2P> parameter value is unacceptable to the M T, the MT shall return an ERROR or +CME ERROR response.
Otherwise, the MT issues the intermediate result code CONNECT and enters V.25ter online data state.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in GSM 07.60 and in more detail in GSM 09.61 and the specifications for the relevant PDPs. PDP context activation
procedures shall take place prior to or during the PDP startup.

One or more <cid>s may be specified in order to provide the values needed for the context activation request.

During the PDP startup procedure the MT has the PDP type and the PDP address provided by the network in the
Request PDP Context Activation message. The MT may also have some or all of the following information -

The MT may have apriori knowledge, for example, it may implement only one PDP type.

The command may have provided an <L2P> parameter value.

The TE may provide one or both of PDP type and PDP address to the M T in the PDP startup.
If any of thisinformation isin conflict, the command will fail.

If one or more <cid> is given then an attempt shall be made to identify an appropriate context definition by matching the
PDP type and PDP address in the network request with the PDP type and PDP address in each of the specified context
definitions (in the order in which their <cid>s appear in the command) as follows -

The PDP type must match exactly.

The PDP addresses are considered to match if they are identical or if the address in the context definition is
unspecified.

The context shall be activated using the values for PDP type and PDP address provided by the network, together with
the other information found in the PDP context definition. An APN may or may not re required, depending on the
application.

If no <cid> isgiven or if thereis no matching context definition, the M T will attempt to activate the context using the
values for PDP type and PDP address provided by the network, together with any other relevant information known to
the MT. The other context parameters will be set to their default values.

If the activation is successful, data transfer may proceed.



23

After datatransfer is complete, and the layer 2 protocol termination procedure has completed successfully, the V.25ter
command state is re-entered and the M T returns the final result code OK

In the event of an erroneous termination or afailure to startup, the V.25ter command state is re-entered and the M T
returns the final result code NO CARRIER or, if enabled, +CME ERROR. Attach, activate and other errors may be
reported. It isalso an error to issue the +CGANS command when there is no outstanding network request.

NOTE: Thisisnotthesameasif the MT issuesa+CGDATA (or +CGACT) command after receiving a+CRING
unsolicited result code. A +CGDATA (or +CGACT) does not command the MT to acknowledge the
network request but rather to make a new request for context activation. The network request would be
ignored.

The test command returns the values of <r esponse> and <L2P> supported by the MT as compound values.
This command may be used in both normal and modem compatibility modes.
Defined values

<r esponse>: isanumeric parameter which specifies how the request should be responded to.

0 reject the request
1 accept and request that the PDP context be activated

If <r esponse> isomitted it is assumed to be 0. Other values are reserved and will result in the ERROR response.
<L2P>: astring parameter which indicates the layer 2 protocol to be used (see +CGDATA command).

<ci d>: anumeric parameter which specifies a particular PDP context definition (see +CGBCONT-commandthe
+CGDCONT and +CGDSCONT commands).

Implementation

Optional.

10.1.11 GPRS mobile station class +CGCLASS_(GPRS only)

Table 17: CGCLASS parameter command syntax

Command Possible Response(s)
+CGCLASS= [<cl ass>] OK
ERROR
+CGCLASS? +CGCLASS: <cl ass>
+CGCLASS=? +CGCLASS: (list of supported <cl ass>s)
Description

The set command is used to set the MT to operate according to the specified GPRS mobile class. If the requested classis
not supported, an ERROR or +CME ERROR response is returned. Extended error responses are enabled by the +CMEE
command.

The read command returns the current GPRS mobile class.

The test command is used for requesting information on the supported GPRS mobile classes.
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Defined Values
<cl ass>: astring parameter which indicates the GPRS mobile class (in descending order of functionality)
A class A (highest)
B classB
C class C in GPRS and circuit switched alternate mode
CG class C in GPRS only mode
CcC class Cin circuit switched only mode (lowest)

Other values are reserved and will result in an ERROR response to the set command.

If the MT is GPRS attached when the set command is issued with a<cl ass> = CC specified, a detach request shall be
sent to the network.

Implementation

Optional.

10.1.12 Configure local triple-X PAD parameters +CGCLPAD_(GPRS only)

Table 18: CGCLPAD parameter command syntax

Command Possible Response(s)
+CGCLPAD=[<par n», <val ue>] OK

ERROR
+CGCLPAD? +CGCLPAD: <parnmp, <val ue>

[ <CR><LF>+CGCLPAD: <parnp, <val ue>>
[-}]

+CGCLPAD="? +CGCLPAD: <parnme, (list of supported
<val ue>s)

[ <CR><LF>+CGCLPAD: <parne, (list of
supported <val ue>s)

[-1]

Description

The set command sets the value of a specified X.3 PAD parameter in the local PAD. A minimum set of parameters to be
supported islisted in GSM 07.60.

The read command returns, one per line, the value of each of the supported parameters.
The test command returns, one per line, the permitted range of values for each of the supported parameters.
Defined values

<par n®: anumeric parameter which specifies the X.3 parameter to be configured

<val ue>: anumeric parameter which specifies the value to which the X.3 parameter is to be set
If <val ue> isomitted for a particular classthen <par n is set to the X.3-defined default, if any.
Implementation

Optional.
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10.1.13 Packet DomainGPRS event reporting +CGEREP

Table 19: CGEREP parameter command syntax

Command Possible response(s)
+CGEREP=[ <node>[ , <bfr >]] oK
ERROR
+CGEREP? +CGEREP: <node>, <bfr>
+CGEREP=? +CGEREP: (list of supported <npde>s) , ( list of supported
<bfr>s)

Description

Set command enables or disables sending of unsolicited result codes, +CGEV: XXX from MT to TE in the case of
certain events occurring in the Packet DomainGPRS MT or the network. <nmpde> control s the processing of
unsolicited result codes specified within this command. <bf r > controls the effect on buffered codes when <node> 1
or 2 isentered. If a setting is not supported by the MT, ERROR or +CVE ERROR: isreturned.

Read command returns the current mode and buffer settings
Test command returns the modes and buffer settings supported by the MT as compound val ues.
Defined values

<node>:

0 buffer unsolicited result codesinthe MT; if MT result code buffer isfull, the oldest ones can be discarded. No
codes are forwarded to the TE.

1 discard unsolicited result codes when MT-TE link is reserved (e.g. in on-line data mode); otherwise forward
them directly to the TE

2 buffer unsolicited result codesin the MT when MT-TE link isreserved (e.g. in on-line data mode) and flush them
to the TE when MT-TE link becomes available; otherwise forward them directly to the TE

<bfr>:
0 MT buffer of unsolicited result codes defined within this command is cleared when <nbde> 1 or 2 is entered

1 MT buffer of unsolicited result codes defined within this command is flushed to the TE when <npbde> 1 or 2is
entered (OK response shall be given before flushing the codes)

Defined events
The following unsolicited result codes and the corresponding events are defined -
+CGEV: REJECT <PDP_type>, <PDP_addr>

A network request for PDP context activation occurred when the MT was unable to report it to the TE with a
+CRING unsolicited result code and was automatically rejected.

+CGEV: NW REACT <PDP_type>, <PDP_addr>, [<cid>]

The network has requested a context reactivation. The <ci d> that was used to reactivate the context is provided
if knowntothe MT.

+CCGEV: NW DEACT <PDP_type>, <PDP_addr>, [<cid>]

The network has forced a context deactivation. The <ci d> that was used to activate the context is provided if
known to the MT.
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+CCGEV: ME DEACT <PDP_type>, <PDP_addr>, [<cid>]

The mobile equipment has forced a context deactivation. The <ci d> that was used to activate the context is
provided if known to the MT.

+CGEV: NwW DETACH

The network has forced a GPRS-PS detach. Thisimpliesthat all active contexts have been deactivated. These are
not reported separately.

+CGEV: ME DETACH

The mobile equipment has forced a GPRS-PS detach. Thisimplies that all active contexts have been deactivated. |
These are not reported separately.

+CCGEV: NW CLASS <cl ass>

The network has forced a change of MS class. The highest available classis reported (see +CGCLASS).
+CGEV: ME CLASS <cl ass>

The mobile equipment has forced a change of MS class. The highest available classis reported (see
+CGCLASS).

Implementation

Optional.

10.1.14 GPRS network registration status +CGREG

Table 20: CGREG parameter command syntax

Command Possible response(s)
+CGREGH[ <n>]
+CGREG? +CGREG <n>, <stat >[, <l ac>, <ci >]
+CME ERROR <err>
+CGREG=? +CGREG.  ( list of supported <n>s)

Description

The set command controls the presentation of an unsolicited result code +CGREG. <st at > when <n>=1 and thereis
achange in the MT's GPRS network registration status, or code +CGREG  <st at >[ , <l ac>, <ci >] when<n>=2
and there is a change of the network cell.

NOTE. If the GPRS MT also supports circuit mode services, the +CREG command and +CREG: result code
apply to the registration status and location information for those services.

The read command returns the status of result code presentation and an integer <st at > which shows whether the
network has currently indicated the registration of the MT. Location information elements <l ac> and <ci > are
returned only when <n>=2 and MT isregistered in the network.
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Defined values

<n>:

0
1

2

disable network registration unsolicited result code
enable network registration unsolicited result code +CGREG  <st at >

enable network registration and location information unsolicited result code +CCREG
<stat>[, <l ac>, <ci >]

<st at >:

0
1
2
3
4
5

not registered, ME is not currently searching a new operator to register to
registered, home network

not registered, but ME is currently searching a new operator to register to
registration denied

unknown

registered, roaming

<l ac>: string type; two byte location area code in hexadecimal format (e.g. "00C3" equals 195 in decimal)

<ci >: string type; two byte cell 1D in hexadecimal format

Implementation

Optional.

10.1.15 Select service for MO SMS messages +CGSMS

Table 21: CGSMS parameter command syntax

Command Possible Response(s)
+CGSMS=[<ser vi ce>] OK
ERROR
+CGSMS? +CGSMS: <servi ce>
+CGSMS=? +CGSMS: (list of currently available <ser vi ce>s)
Description

The set command is used to specify the service or service preference that the MT will use to send MO SM S messages.

The read command returns the currently selected service or service preference.

The test command is used for requesting information on the currently available services and service preferences.

Defined Values

<ser Vi ce>: anumeric parameter which indicates the service or service preference to be used
0 Packet DomainGPRS
1 circuit switched
2 Packet DomainGPRS preferred (use circuit switched if GPRS not available)
3 circuit switched preferred (use Packet DomainGPRS if circuit switched not available)
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Other values are reserved and will result in an ERROR response to the set command.
Implementation

Optional.

10.2  Modem compatibility commands

This subclause describes how existing AT commands, designed for use with a modem, may be used to control a Packet
DomainGPRS MT. Thisisto provide backwards compatibility with existing communications software. For new
applicationsiit is recommended that the Packet DomainGPRS-specific commands, described in previous subclauses, be

used.

10.2.1 MT originated PDP context activation
In this mode of operation, the MT behaves like an originating modem and accepts the normal V.25ter commands

associated with placing and clearing a call. If Packet DomainGPRS-specific configuration commands are required, they
may be sent to the M T as part of the modem initialisation commands.

10.2.1.1 Request Packet DomainGPRS service 'D'

Table 22: D command syntax

Command Possible Response(s)
D*<GPRS_SC>[ *[ <cal | ed_addr ess>] CONNECT
[*[<L2P>][*[<cid>]]]]# ERROR
Description

This command causes the M T to perform whatever actions are necessary to establish communication between the TE
and the external PDN.

The V.25ter 'D' (Dia) command causes the MT to enter the V.25ter online data state and, with the TE, to start the
specified layer 2 protocol. The MT shall return CONNECT to confirm acceptance of the command prior to entering the
V.25ter online data state. No further commands may follow on the AT command line.

The detailed behaviour after the online data state has been entered is dependent on the PDP type. It is described briefly
in clauses 8 (for X.25) and 9 (for IP) of GSM 07.60. GPRS-PS attachment and PDP context activation procedures may
take place prior to or during the PDP startup if they have not already been performed using the +CGATT and +CGACT
commands.

When the layer 2 protocol has terminated, either as aresult of an orderly shut down of the PDP or an error, the MT shall
enter V.25ter command state and return the NO CARRIER final result code.

If <cal | ed addr ess> issupported and provided, the MT shall automatically set up avirtual call to the specified
address after the PDP context has been activated.

If <L2P> and <ci d> are supported, their usage shall be the same as in the +CGDATA command. The +CGDCONT,
+CGQREQ), etc. commands may be used in the modem initialisation AT command string to set values for for PDP type,
APN, QoS etc..

If <L2P> isnot supported or is supported but omitted, the MT shall use alayer 2 protocol appropriate to the PDP type.
If <ci d> isnot supported or is supported but omitted, the MT shall attempt to activate the context using:

(a) any information provided by the TE during the PDP startup procedure, e.g. the TE may provide a PDP type
and/or PDP addressto the MT,

or, (b) apriori knowledge, e.g. the MT may implement only one PDP type,
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or, (c) using the 'Empty PDP type' (GSM 04.08). (No PDP address or APN shall be sent in this case and only one
PDP context subscription record shall be present in the HLR for this subscriber.)

This command may be used in both normal and modem compatibility modes.

NOTE. Thedia string conforms to the syntax specified in GSM 02.30.
Defined Values

<GPRS_SC>: (GPRS Service Code) adigit string (value 99) which identifies a request to use the GPRS-Packet
Domain service

<cal | ed_addr ess>: astring that identifies the called party in the address space applicable to the PDP. For
communications software that does not support arbitrary charactersin the dial string, a numeric equivalent may
be used. Also, the character comma’," may be used as a substitute for the character period '.".
For PDP type OSP:IHOSS, the following syntax may be used for <cal | ed_addr ess>:

[<host>][@[<port>][@[<protocol>]]]

where <host>, <port> and <protocol> are defined in the +CGDCONT description. For communications software
that does not support arbitrary charactersin the dial string, a numeric equivalent to the hostname may be used.
However, this should be avoided if at all possible.

<L2P>: astring which indicates the layer 2 protocol to be used (see +CGDATA command). For communications
software that does not support arbitrary charactersin the dial string, the following numeric equivalents shall be

used:

0 NULL
1 PPP

2 PAD

3 X25
Syyyy M-XXXX

Other values are reserved and will result in an ERROR response

<ci d>: adigit string which specifies a particular PDP context definition (see +CGBDCONT-commandthe
+CGDCONT and +CGDSCONT commands).

I mplementation

Optional if the +CGDATA command is supported. If the D command is provided, then support for
<cal | ed_addr ess>, <L2P> and <ci d> are optional. If they are not supported but values are provided by the TE,
the values shall be ignored and this shall not constitute an error.

10.2.2 Network requested PDP context activation

In this mode of operation, the MT behaves like an answering modem and accepts the normal V.25ter commands
associated with answering acall. If Packet DomainGPRS-specific configuration commands are required, they may be
sent to the MT as part of the modem initialisation commands.

The +CGAUTO command is used to select modem compatibility mode.

10.2.2.1 Automatic response to a network request for PDP context activation 'S0’

The V.25ter 'SO=n" (Automatic answer) command may be used to turn off (n=0) and on (n>0) the automatic response to
anetwork reguest for a PDP context activation.

When the 'SO=n' (n>0) command is received, the MT shall attempt to perform a GPRS-PS attach if it is not already
attached. Failure will result in ERROR being returned to the TE. Subsequently, the MT will announce a network
request for PDP context activation by issuing the unsolicited result code RING to the TE, followed by the intermediate
result code CONNECT. The MT then enters V.25ter online data state and follows the same procedure as it would after
having received a +CGANS=1 with no <L2P> or <cid> values specified.

NOTE. The'S0=n' (n=0) command does not perform an automatic GPRS-PS detach.

Implementation
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Optional.

10.2.2.2 Manual acceptance of a network request for PDP context activation ‘A’

The V.25ter 'A' (Answer) command may be used to accept a network request for a PDP context activation announced by
the unsolicited result code RING. The MT responds with CONNECT, enters V.25ter online data state and follows the
same procedure as it would after having received a +CGANS=1 with no <L2P> or <cid> values specified. It isan error
toissue the 'A' command when there is no outstanding network request.

I mplementation

Optional.

10.2.2.3 Manual rejection of a network request for PDP context activation 'H'

The V.25ter 'H' or 'HO' (On-hook) command may be used to reject a network request for PDP context activation
announced by the unsolicited result code RING. The MT responds with OK. It isan error to issue the 'H' command
when there is no outstanding network request.

NOTE: Thisisan extension to the usage of the 'H' command that is described in ITU-T V.25ter.
Implementation

Optional.



93GPP TSG-T WG2 meeting #7 Document 12-99957
Ystad, Sweden, 22-26 November 1999 A A i

CHANGE REQUEST  rageor nuctons onowto i n s fom corety.
27.007 CR 020 Current Version:  3.2.0

GSM (AA.BB) or 3G (AA.BBB) specification number - - CR number as allocated by MCC support team
For submission to: T#6 for approval | X strategic (for SMG
list expected approval meeting # here - for information non-strategic X use only)
Form: CR cover sheet, version 2 for 3GPP and SMG The latest version of this form is available from: ftp://ftp.3qpp.0rq/|nformation/CR—Form—
v2.doc
Proposed change affects: (U)SIM |:| ME UTRAN /Radio [ | Core Network |:|
(at least one should be marked with an X)
Source: T2 Date: 1999-11-19
Subject: Packet Domain ATD command syntax
Work item: GPRS
Category: F Correction Release: Phase 2
A Corresponds to a correction in an earlier release Release 96
(only one category B Addition of feature Release 97
shall be marked C Functional modification of feature X Release 98
with an X) D Editorial modification Release 99 | X
Release 00
Reason for Adds a new ' GPRS Service Code ' for the 'D' command that is intended for IP based
change: services only (PDP types 'IP' and 'PPP'). The new service code allows for a more user
friendly dialling string.
Clauses affected: New section 10.2.1.2
Other specs Other 3G core specifications ® List of CRs:
affected: Other GSM core specifications ® List of CRs:
MS test specifications ® List of CRs:
BSS test specifications ® List of CRs:
O&M specifications ® List of CRs:
Other There are two accompanying CRs for R'97 and R'98 too.
comments:
7
help.doc

<emmmmmoe- double-click here for help and instructions on how to create a CR.



2 3G TS 27.007 V3.2.0 (1999-10)

10.2.1.2 Request GPRS IP service 'D'

Table 1: D command syntax
Command Possible Response(s)
D*<GPRS_SC | P>[*<ci d>] # CONNECT
ERROR

Description

This command causes the MT to perform whatever actions are necessary to establish communication between the TE
and the external PDN.

The V.25ter 'D' (Dial) command causes the MT to enter the V.25ter online data state and, with the TE, to start the
specified layer 2 protocol. The MT shall return CONNECT to confirm acceptance of the command prior to entering the
V.25ter online data state. No further commands may follow on the AT command line.

The detailed behaviour after the online data state has been entered is described briefly in clause 9, for IP, of GSM

07.60. GPRS attachment and PDP context activation procedures may take place prior to or during the PDP startup if
they have not already been performed using the +CGATT and +CGACT commands.

When the layer 2 protocol has terminated, either as aresult of an orderly shut down of the PDP or an error, the MT
shall enter V.25ter command state and return the NO CARRIER final result code.

If <ci d> is supported, its usage shall be the ssme asin the +CGDATA command. The +CGDCONT, +CGQREQ, etc.
commands may be used in the modem initialisation AT command string to set values for for PDP type, APN, QoS etc..

If <ci d> isnot supported or is supported but omitted, the MT shall attempt to activate the context using:

(a) any information provided by the TE during the PDP startup procedure, e.g. the TE may provide a PDP type
and/or PDP address to the MT,

or, (b) apriori knowledge, e.g. the MT may implement only one PDP type,

or, (c) using the 'Empty PDP type' (GSM 04.08). (No PDP address or APN shall be sent in this case and only one
PDP context subscription record shall be present in the HL R for this subscriber.)

This command may be used in both normal and modem compatibility modes.
NOTE. Thedia string conformsto the syntax specified in GSM 02.30.

Defined V

<GPRS SC | P>: (GPRS Service Code for IP) adigit string (value 98) which identifies a request to use the GPRS
with |P (PDP types |P and PPP)

<ci d>: adigit string which specifies a particular PDP context definition (see +CGDCONT command).

Implementation

Optional if the +CGDATA command is supported. If the D command is provided, then support for <ci d> is optional.
If it is not supported but avalueis provided by the TE, the value shall be ignored and this shall not constitute an error.
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6.7 Select bearer service type +CBST

Table 1: +CBST parameter command syntax

Command Possible response(s)

+CBST=[ <speed>[, <nane>[, <ce>]|] ]

+CBST? +CBST: <speed>, <nane>, <ce>
+CBST=7? +CBST: (list of supported <speed>s) , (list of
supported <nane>s) , (list of supported <ce>s)
Description

Set command selects the bearer service <name> with datarate <speed>, and the connection element <ce> to be
used when data calls are originated (refer GSM 02.02 [1]). Vaues may also be used during mobile terminated data call
setup, especialy in case of single numbering scheme calls (refer +CSNS).

Test command returns values supported by the TA as compound values.

Defined values

NOTE: The default values of the subparameters are manufacturer specific since they depend on the purpose of
the device and data services provided by it. Not all combinations of these subparameters are supported by
GSM (refer GSM 02.02 [1]).

<speed>:

0 autobauding (automatic selection of the speed; this setting is possible in case of 3.1 kHz modem
and non-transparent service)

1 300 bps (V.21)

2 1200 bps (V.22)

3 1200/75 bps (V.23)

4 2400 bps (V.22his)

5 2400 bps (V.26ter)

6 4800 bps (V.32)

7 9600 bps (V.32)

12 9600 bps (V.34)

14 14400 bps (V.34)

15 19200 bps (V.34)

16 28800 bps (V.34)

17 33600 bps (V.34)

34 1200 bps (V.120)

36 2400 bps (V.120)

38 4800 bps (V.120)

39 9600 bps (V.120)

43 14400 bps (V.120)

47 19200 bps (V.120)

48 28800 bps (V.120)

49 38400 bps (V.120)

50 48000 bps (V.120)

51 56000 bps (V.120)

65 300 bps (V.110)

66 1200 bps (V.110)

68 2400 bps (V.110 or X.31 flag stuffing)

70 4800 bps (V.110 or X.31 flag stuffing)

71 9600 bps (V.110 or X.31 flag stuffing)

75 14400 bps (V.110 or X.31 flag stuffing)

79 19200 bps (V.110 or X.31 flag stuffing)

80 28800 bps (V.110 or X.31 flag stuffing)

81 38400 bps (V.110 or X.31 flag stuffing)

82 48000 bps (V.110 or X.31 flag stuffing)

83 56000 bps (V.110 or X.31 flag stuffing)

115 56000 bps (bit transparent)

116 64000 bps (bit transparent)



3 3G aa.bbb Version x.y.z(YYYY-MM)
120 32000 bps(PIAFS32k)

121 64000 bps(PIAFS64k)

aso al other values below 128 are reserved by this TS
<nane>:

data circuit asynchronous (UDI or 3.1 kHz modem)
data circuit synchronous (UDI or 3.1 kHz modem)
PAD Access (asynchronous) (UDI)

Packet Access (synchronous) (UDI)

data circuit asynchronous (RDI)

data circuit synchronous (RDI)

PAD Access (asynchronous) (RDI)

Packet Access (synchronous) (RDI)

~N~No o~ WNEO

aso al other values below 128 are reserved by this TS

<ce>.

0 transparent

1 non-transparent

2 both, transparent preferred

3 both, non-transparent preferred

Implementation

Mandatory when data calls implemented.
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7.X Called line identification presentation +CDIP

Table XX: +CDIP parameter command syntax

Command Possible response(s)
+CDI P=[ <n>]
+CDI P? +CDl P; <n>, <np
+CDI P=7? +CDI P:  (list of supported <n>s)

Description

This command related to a network service that provides “multiple called numbers (called line identifications) service”
to an MT. This command enables a called subscriber to get the called line identification of the called party when
receiving a mobile terminated call. Set command enables or disables the presentation of the called line identifications at
the TE.

When the presentation of the called line identification at the TE is enabled,

+CDI P: <nunber >, <t ype>[, <subaddr >, <sat ype>] responseis returned after every Rl NG (or +CRI NG
<t ype>; refer subclause "Cellular result codes +CRC") result code sent from TA to TE. It is manufacturer specific if
this response is used when normal voice call is answered.

Read command gives the status of <n>, and also triggers an interrogation of the provision status of the “multiple called
numbers’ service. Test command returns values supported by the TA as a compound value.

Defined values

<n> (parameter sets/shows the result code presentation status in the TA):

0 disable

1 enable

<np (parameter shows the subscriber “multiple called numbers’ service status in the network):

0 “multiple called numbers service” is not provisioned

1 “multiple called numbers service’ is provisioned

2 unknown (e.g. no network, etc.)

<nunber >: string type phone number of format specified by <t ype>

<t ype>: type of address octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.7)

<subaddr >: string type subaddress of format specified by <sat ype>

<sat ype>: type of subaddress octet in integer format (refer GSM 04.08 [8] subclause 10.5.4.8)
Implementation

Optional.
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Annex B (normative):
Summary of result codes

V.25ter [14] result codes which can be used in GSM and codes defined in this TS:

Table B.1: Result codes

Verbose result code Numeric Type Description
(V.25ter command V1 set) (VO set)
+CCCM  <ccne asverbose  |unsolicited  |refer subclause 7.15 $(AT R97)$

+CCOWA:  <nunber >, <type> |asverbose unsolicited refer subclause 7.11
, <cl ass>[, <al pha>]

+CCW/ as verbose unsolicited  |refer subclause 8.28

+CDEV: <el enp, <t ext > as verbose unsolicited refer subclause 8.10

+CDI P: <nunber >, <t ype>[, <|asverbose unsolicited refer subclause 7.x (TBD)
subaddr >, <sat ype>]

+Cl EV: <i nd>, <val ue> asverbose  |unsolicited  |refer subclause 8.10
+CKEV: <key>, <press> asverbose  [unsolicited  |refer subclause 8.10
+CLAV: <code> asverbose unsolicited  |refer subclause 8.
+CLI P: <nunber > asverbose unsolicited  |refer subclause 7.6

, <type>[, <subaddr >
, <satype>[, <al pha>] ]

+CME ERROR <err> as verbose final refer subclause 9.2

+COLP: <nunber > as verbose intermediate |refer subclause 7.8
, <type>[, <subaddr >
, <sat ype>[, <al pha>] ]

+CR <type> as verbose intermediate |refer subclause 6.8
+CREC-I] <stat>[, <l ac> as verbose unsolicited refer subclause 7.2
, <ci >

+CRING <type> as verbose unsolicited refer subclause 6.11
+CSSl . <codel> as verbose intermediate  |refer subclause 7.16
[, <i ndex>]

+CSSU.  <code2> as verbose unsolicited refer subclause 7.16

[, <i ndex>[, <number >,
<t ype>[, <subaddr >,

<satype>]]]

+CUSD: <nPp[, <str>, <dcs>] [asverbose  |unsolicited  [refer subclause 7.14

+DR: <type> as verbose intermediate  |refer subclause 6.13

+I LRR <rate> as verbose intermediate  |refer subclause 4.3

BUSY 6 final busy signal detected

CONNECT 1 intermediate  |connection has been established

CONNECT <t ext > manufacturer |intermediate  |as CONNECT but manufacturer specific

specific <t ext > gives additional information (e.g.

connection data rate)

ERRCR 4 final command not accepted

NO ANSVER 7 final connection completion timeout

NO CARRI ER 3 final connection terminated

NO DI ALTONE 5 final no dialtone detected

XK 0 final acknowledges execution of acommand line

RI NG 2 unsolicited  |incoming call signa from network
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