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4 Requirement
Dual Tone Multi Frequency (DTMF) is an inband one out of four plus one out of four signalling system, primarily used
from terminal instruments in telecommunication networks. The international recommendations which apply are CEPT
recommendations T/CS 34-08 ETSI Technical Report ETR 204 (sender) and T/CS 46-02 ETSI Technical Report ETR
206 (receiver) as detailed in sections 6.2 and 6.3. For PCS 1900 for North America the Standards which apply are
operator specific.

In the GSM system the MSC must support DTMF in the mobile to land direction.

The support  of this facility in the land to mobile direction is for further study.

The use of DTMF is only permitted when the speech teleservice is being used or during the speech phase of alternate
speech/data and alternate speech/facsimile teleservices. The responsibility for checking this lies in the MS.

5 Cause of DTMF generation
A user may cause a DTMF tone to be generated by depression of a key in the Mobile Station (MS). Optionally (on a
MS basis) manufacturers of mobile equipment may choose to allow DTMF to be controlled from a remote terminal.

The man-machine interface questions associated with this facility are not discussed further in this GTS.

6 Support of DTMF across the air interface

6.1 General
A message based signalling system is used across the GSM air interface.

This requires that the relevant user action (e.g. a key depression) is interpreted by the MS as a requirement for a DTMF
digit to be sent, this  is converted by the MS into a message, the message is transmitted across the air interface, and is
converted  by  the  MSC into a DTMF tone which is applied towards the network, which should then respond with an
acknowledgement. When the user completes the key depression, an message that the DTMF sending should cease is
also passed to the MSC, which again will respond with an acknowledgement.

6.2 Specific
The messages to be sent across the air interface will use the frame stealing mode of transmission.

The messages when sent across the air interface should contain the following information:

a) START DTMF : Containing the digit value (0-9,A,B,C,D,*,#);

b) START DTMF ACKNOWLEDGE: Containing the digit value (0-9,A,B,C,D,*,#) corresponding to the DTMF
tone that the network applies towards the remote user;

c) STOP DTMF : No further info;

d) STOP DTMF ACKNOWLEDGE: No further info.

Only a single digit will be passed in each START DTMF and START DTMF ACKNOWLEDGE message.

The messages will be passed transparently through the base station and interpreted at the MSC.

On receipt of a START DTMF message, the MSC will connect the correct dual-tone to line. This tone will remain
connected until either the call is cleared or a STOP DTMF message is received.



As an operator option, the tone may be ceased after a pre-determined time whether or not a STOP DTMF message has a
been received.

The tones that are to be generated by the MSC are specified as follows:

- Frequencies are defined in CEPT Recommendation T/CS 34-08 ETSI Technical Report ETR 206 (for PCS 1900
for North America this is operator specific);

- Tone sending levels are defined nationally (for PCS 1900 for North America this is operator specific);

- Durations as specified below.

6.3 Tone durations
The minimum length of tone generated by the switch should be according to CEPT recommendation T/CS 46-02. The
network shall ensure that the minimum length of tone and the minimum gap between two subsequent tones (according
to ETR 206) is achieved. For PCS 1900 for North America this is operator specific.

NOTE 1:   In ETR 206 the minimum duration of a DTMF tone is 70ms ±5ms.
NOTE 2:   In ETR 206 the minimum gap between DTMF tones is 65ms.

The minimum gap between two subsequent tones should be according to CEPT recommendation T/CS 46-02. For PCS
1900 for North America this is operator specific.
There is no defined maximum length to the tone, which will normally cease when a STOP DTMF message is received
from the MS. However, the operator may choose to put a pre-defined time limit on the duration of tones sent to line as
mentioned in 6.2.
Figures 1 to 3 show an overview of how the DTMF should operate.

NOTE:     The transmission time of the messages over the air interface on FACCH/F or FACCH/H, see GSM 05.02,
ensures that the minimum length of tones and minimum gap between tones according to T/CS 46-02 are
fulfilled. This does not apply to PCS 1900 for North America.
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Figure 1: Single DTMF Transmission

Ta Association time for DTMF Generator in MSC, implementation dependent but low.

Tp Pre-determined maximum tone length, operator option.

T1        Minimum length of tone

NOTE: If the Network operator implements the time limit option (see section 6.2), then the tone ends if the timer
expires before the 'Stop DTMF' is received.
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Figure 2: Single DTMF Transmission, short key depression
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Figure 2: Single DTMF Transmission, Short Key Press

Ta Association time for DTMF Generator in MSC, implementation dependent but low.

Tp Pre-determined maximum tone length, operator option.

T1        Minimum length of tone
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Figure 3: Two single DTMF Transmissions, short key depressions

Ta       Association time for DTMF Generator in MSC, implementation dependent but low.

Tp       Pre-determined maximum tone length, operator option.



00, 06 %66 06&

NH\ ; GHSUHVVHG
¶¶¶¶¶¶¶¶¶¶¶¶¶¶! 67$57 '70) �;�

¶¶¶¶¶¶¶¶¶¶¶¶¶¶! 67$57 '70) �;�
¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶!¶¾¶

·7D
·
·

67$57 '70) ·
67$57 '70) $&.12:/('*( �;� · 7RQH ; 217RQH ; 21

$&.12:/('*( �;� �¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¼¶¶¶¶¶¶¶¶¶!
$&.12:/('*( �¶¶¶¶¶¶¶¶¶¶¶¶¶ ·�
��������������� ·�

·� 7S
NH\ ; UHOHDVHG ·�
¶¶¶¶¶¶¶¶¶¶¶¶¶¶! ·�

6723 '70) ·�
¶¶¶¶¶¶¶¶¶¶¶¶¶! 6723 '70) ·� 7RQH ; 2))7RQH ; 2))

¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶!¼¶¶¶¶¶¶¶¶¶! 6WDUW 7�
6723 '70) ·

6723 '70) $&.12:/('*( ·
$&.12:/('*( ¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶·

$&.12:/('*( �¶¶¶¶¶¶¶¶¶¶¶¶¶ ·
��������������� · ([SLU\ RI 7�

·
NH\ < GHSUHVVHG ·
¶¶¶¶¶¶¶¶¶¶¶¶¶¶!67$57 '70) �<�

¶¶¶¶¶¶¶¶¶¶¶¶¶¶! 67$57 '70) �<�
¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶!¶¾¶ �7� KDV H[SLUHG�

·7D
67$57 '70) ·

67$57 '70) $&.12:/('*( �<� · 7RQH < 217RQH < 21

$&.12:/('*( �<� �¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¼¶¶¶¶¶¶¶¶¶!
$&.12:/('*( �¶¶¶¶¶¶¶¶¶¶¶¶¶ ·�
��������������� ·�
NH\ < UHOHDVHG ·� 7S
¶¶¶¶¶¶¶¶¶¶¶¶¶¶! ·�

·�
6723 '70) ·�

¶¶¶¶¶¶¶¶¶¶¶¶¶! 6723 '70) ·� 7RQH < 2))7RQH < 2))

¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶!¼¶¶¶¶¶¶¶¶¶!
6723 '70) ·

6723 '70) $&.12:/('*( ·
$&.12:/('*( ¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶¶·

$&.12:/('*( �¶¶¶¶¶¶¶¶¶¶¶¶¶ ·
���������������

Figure 3: Two Single DTMF Transmission

Ta       Association time for DTMF Generation in MSC, implementation dependant but low

Tp       Pre-determined maximum tone length, operator option

T2        Minimum gap between tones
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Figure 4: Two Single DTMF Transmissions, Short Gap Between Key Presses

T1            Minimum length of tones

T2        Minimum gap between tones
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5.5.7 DTMF protocol control procedure

Dual Tone Multi Frequency (DTMF) is an inband one out of four plus one out of four signalling system primarily used
from terminal instruments in telecommunication networks. The support of DTMF in the network is described in
GSM 03.14.

The mobile station shall be capable of transmitting DTMF messages if and only if the mobile station has the user
connection for speech attached and an appropriate channel is available.

The transaction identifier used by the DTMF messages shall be that of the attached speech call.

NOTE 1: This specification means that DTMF messages can generally be sent in the active state of a call in speech
transmission mode or when a traffic channel is available during setup or release and the progress
indicator IE has been received.

NOTE 2: Since the DTMF protocol messages are sent in a store and forward mode on the signalling channels the
control of the device at the far end may be delayed dependent on the load or quality of the channels.

NOTE 3: The procedures described in this paragraph support DTMF only in the direction mobile station to
network.

5.5.7.1 Start DTMF request by the mobile station

A user may cause a DTMF tone to be generated e.g. by depression of a key in the mobile station. The relevant action is
interpreted by the mobile station as a requirement for a DTMF digit to be sent in a START DTMF message on an
established FACCH. This message contains the value of the digit to be transmitted (0, 1, ..., 9, A, B, C, D, *, #).

Only a single digit will be transferred in each START DTMF message.

On sending a START DTMF message the MS shall start timer T336.

Where a previous START DTMF messages hasave been sent, another START DTMF message shall only be sent by the
MS following receipt of aits STOP DTMF ACKNOWLEDGE message (see section 5.5.7.4) or a START DTMF
REJECT message from the network (see section 5.5.7.2) or following the expiry of timers T336 and T3377.

If timer T336 expires, the MS shall considerterminate the ongoing DTMF procedure without any retransmissions, and is
free to begin another DTMF procedure (e.g. another START DTMF message).as completed.

5.5.7.2 Start DTMF response by the network

Upon receiving the START DTMF message the network will reconvert the received digit back into a DTMF tone which
is applied toward the remote user and returns a START DTMF ACKNOWLEDGE message to the mobile station. This
acknowledgement may be used in the mobile station to generate an indication as a feedback for a successful
transmission.

If the network cannot accept the START DTMF message a START DTMF REJECT message will be sent to the mobile
station.  Upon receipt of a START DTMF ACK message or a START DTMF REJECT message , the MS shall stop
timer T336.

5.5.7.3 Stop DTMF request by the mobile station

When the user indicates that the DTMF sending should cease e.g. by releasing the key the mobile station will send a
STOP DTMF message to the network.

On sending a STOP DTMF message the MS shall start timer T337.

The MS shall only send a STOP DTMF message if a START DTMF ACKNOWLEDGE message has been received
from the network (see section 5.5.7.2) or following the expiry of timer T336.

If timer T337 expires, the MS shall considerterminate the ongoing DTMF procedure without any retransmissions, and is
free to begin another DTMF procedure.  (e.g. another START DTMF message).as completed.



5.5.7.4 Stop DTMF response by the network

Upon receiving the STOP DTMF message the network will stop sending the DTMF tone and return a STOP DTMF
ACKNOWLEDGE message to the mobile station.  Upon receipt of a STOP DTMF ACKNOWLEDGE message, the
MS shall stop timer T337.

5.5.7.5 Sequencing of subsequent start DTMF requests by the mobile station

The minimum length of tone generated by the network should be according to CEPT recommendation T/CS 46-02. The
network shall ensure that the minimum length of tone and the minimum gap between two subsequent tones (according
to ETR 206) is achieved.

NOTE 1:   In ETR 206 the minimum duration of a DTMF tone is 70ms ±5ms.
NOTE 2:   In ETR 206 the minimum gap between DTMF tones is 65ms.

The minimum gap between two subsequent tones should be according to CEPT recommendation T/CS 46-02.

There is no defined maximum length to the tone, which will normally cease when a STOP DTMF message is received
from the MS. However, the operator may choose to put a pre-defined time limit on the duration of tones sent.

The appropriate sequencing of DTMF control messages is shown in figures 5.8 and 5.9.

NOTE 1: The network may implement the time limit option where the DTMF tone duration is controlled by the
network irrespective of the receipt of a STOP DTMF message from the mobile station.

NOTE 2:   The transmission time of the messages over the GSM radio interface on FACCH/F or FACCH/H, see
GSM 05.02, ensures that the minimum length of tones and minimum gap between tones according to
T/CS 46-02 ETR 206 are fulfilled.
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Figure 5.8/GSM 04.08 Single DTMF transmission
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Figure 5.9/GSM 04.08 Multiple DTMF transmission



*** Next Modified Section ***

11.3 Timers of circuit-switched call control

Table 11.3/TS 24.008: Call control timers - MS side

+-------------------------------------------------------------+
G7,0�G7,0G 67$7( 2) G&$86( 2) G 1250$/ G$7 ),567 G$7 6(&21'G
G180�G9$/G &$// G 67$57 G 6723 G(;3,5< G(;3,5< G
+----+---+----------+---------+-----------+---------+---------G
G7���G��VG &DOO G&0 6(5 54G &$// 352&�G&OHDU WKHG7LPHU LV G
G G GLQLWLDWHG G VHQW GRU 5(/ &203GFDOO GQRW G
G G G G GUHFHLYHG G GUHVWDUWHGG
G G G G G G G G
G7���G��VG'LVFRQQHFWG ',6& G5(/ RU ',6&G5(/ VHQW�G7LPHU LV G
G G G 5HTXHVW G VHQW GUHFHLYHG G GQRW G
G G G G G G GUHVWDUWHGG
G G G G G G G G
G7���G��VG 5HOHDVH G 5(/ G5(/ &203 G5HWUDQV� G&DOO UHI�G
G G G UHTXHVW G VHQW GRU 5(/ G5(/($6( GUHOHDVH G
G G G G GUHFHLYHG GUHVWDUW G G
G G G G G G7��� G G
G G G G G G G G
G7���G��VG 2XWJRLQJ G &$// G$/(57�&211�G6HQG ',6&G7LPHU LV G
G1RWHG G FDOO G 352& G',6& RU G GQRW G
G � G G3URFHHGLQJGUHFHLYHG G352* UHF� G GUHVWDUWHGG
G G G G G G G G
G7���G��VG &RQQHFW G &211 G&211HFW G6HQG ',6&G7LPHU LV G
G G G 5HTXHVW G VHQW G$&.QRZOHGJHG GQRW G
G G G G GUHFHLYHG G GUHVWDUWHGG
G G G G G G G G
G7���G��VG 0RGLI\ G 02' G02' &203 G&OHDU G7LPHU LV G
G G G 5HTXHVW G VHQW GRU 02' 5(- GWKH FDOO GQRW G
G G G G GUHFHLYHG G GUHVWDUWHGG
G G G G G G G G
G7���G��VG :DLW IRUG 67$57B&&G &&�(67� G&OHDU G7LPHU LV G
G G G QHWZRUN G VHQW G UHFHLYHG GWKH FDOO GQRW G
G G G LQIR� G G G GUHVWDUWHGG
G G G G G G G G
G7����G��VG &&�(VW� G&&�(67 G 5(&$// G&OHDU G7LPHU LV G
G G G &RQILUPHGG&21)�VHQWG UHFHLYHG GWKH FDOO GQRW G
G G G G G G GUHVWDUWHGG
G G G G G G G G
G7���G��VG          G67$57    GSTART DTMF GMS sends GTimer is G
G G G G'70) VHQWGACK or     Ga STOP   Gnot      G
G G G G         G67$57 '70) GDTMF     GrestartedG
G G G G G5(-(&7     G         G         G
G G G G GUHFHLYHG   G G G
G G G G G GThe MS   G G
G G G G G GFRQVLGHUVG G
G G G G G GWKH '70) G         G
G G G G G GProcedureG G
G G G G G G�IRU WKH G G
G G G G G GGLJLW� WRG G
G G G G G Gbe       G         G
G G G G G GcompletedG G
G G G G G GWHUPLQD- G         G
G G G G G GWHG G G
G G G G G G G         G
G7���G��VG G6723 '70)G6723 '70) GThe MS   GTimer is G
G G G GVHQW G$&. GconsidersGnot      G
G G G G GUHFHLYHG Gthe DTMF GrestartedG
G G G G G GSURFHGXUHG         G
G G G G G G(for the G         G
G G G G G GFXUUHQW G         G
G G G G G GGLJLW) toG         G
G G G G G GEH G         G
G G G G G Gcomplete G         G
G G G G G GWHUPLQD- G         G
G G G G G GWHG G G
+-------------------------------------------------------------+

NOTE 1: T310 is not started if progress indicator #1, #2, or #64 has been delivered in the CALL PROCEEDING
message or in a previous PROGRESS message.
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5 Elementary procedures for circuit-switched Call Control

5.3.4 Support of Dual Services

The behaviour described in this section is used to realize the following required services throughout section 5.3.4. The
mobile station is not obliged to support the network originated in-call modification procedure. In that case, the mobile
station shall, when receiving a MODIFY message, treat the message as unknown and react as described in section 8.4. If
the mobile station is already prepared to support the procedure in both directions, it shall act as described in this section.

a)   Alternate Speech/Data (BS 61 according to TS  02.02);

b)   Speech followed by Data (BS 81 according to TS  02.02);

c) Alternate Speech/Group 3 fax (Teleservice 61 according to GSM 02.03).

5.3.4.1 Service Description

This circuit switched service allows the two users on a point-to-point connection to use the connection between them for
different information transfer during the same call, but not at the same time.

If the negotiation during call establishment leads to the recognition of the above mentioned services, the in-call
modification procedure is allowed to be executed within the current call by changing from one call mode to the other.

In some cases the in-call modification procedure makes it necessary to change the channel configuration by allocating a
new channel and in other cases to change channel configuration parameters while keeping the previously allocated
channel. This change is determined by the network, which initiates either the channel assignment procedure, handover
procedure or channel mode modify procedure (see section 3).

The capability and the initial mode desired must be identified by the mobile station by identifying each mode of
operation with a separate information element during call establishment. Further the type of change between the modes
must be identified by means of the repeat indicator:

mode 1 "alternate" mode 2; or

mode 1 "and then" mode 2.

5.3.4.3.2 Successful completion of in-call modification

If the destination network/mobile station receives a MODIFY message with a new mode which is already the actual one
of the call the network/mobile station shall remain in the "active" state; send a MODIFY COMPLETE  message with the
actual mode; and shall not initiate anything else.

If the requested mode is not the actual one and can be supported by the destination interface it shall change the channel
configuration, if required, and step on to any internal resources  necessary to support the next call mode. If the requested
mode is a data or facsimile mode, it shall also perform the appropriate means to take the direction of the data call into
account. After successful change of the channel configuration it shall start sending user information according to the
next call mode and start interpreting received user channel information according to the next call mode; send a
MODIFY COMPLETE message with the new call mode included and enter the "active" state (mobile station or network
side). If the MODIFY message had contained a reverse call setup direction IE, the same IE shall be included in the
MODIFY COMPLETE message.

In case of an alternate speech/data or alternate speech/facsimile group 3 service (refer to section 5.3.4) the old resources
may still be kept reserved, in case of speech followed by data service they may be released.

Upon receipt of the MODIFY COMPLETE message the originating side shall: initiate the alternation to those resources
necessary to support the next call mode; stop timer T323; and enter the "active" state (mobile station or network side).
The reaction of the originating side if it had included a reverse call setup direction IE in the MODIFY message, but the
destination side did not include the IE in the MODIFY COMPLETE message is implementation dependent.
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10.5.4 Call control information elements.

10.5.4.5 Bearer capability

The purpose of the bearer capability information element is to describe a bearer service. The use of the bearer capability
information element in relation to compatibility checking is described in annex B.

The bearer capability information element is coded as shown in figure 10.5.88/TS 24.008 and tables 10.5.102/TS 24.008
to 10.5.115/TS 24.008.

The bearer capability is a type 4 information element with a minimum length of 3 octets and a maximum length of 16
octets.

  8     7     6     5     4     3     2     1
+-----------------------------------------------+
G G %HDUHU FDSDELOLW\ ,(, G RFWHW �
+-----------------------------------------------G
G G
G /HQJWK RI WKH EHDUHU FDSDELOLW\ FRQWHQWV G RFWHW �
+-----------------------------------------------G
G ��� G UDGLR G FR� GWUDQVG LQIRUPDWLRQ G
G H[W G FKDQQHO GGLQJ G IHU G WUDQVIHU G RFWHW �
G GUHTXLUHPHQWG VWG GPRGH G FDSDELOLW\ G
+-----+-----------------+-----------------------G
G ��� G � G � � G G
G H[W G FR� G VSDUH G VSHHFK YHUVLRQ GRFWHW �D HWF
G G GLQJG G LQGLFDWLRQ G
+-----+-----+-----------+-----------------------G
G � GFRPS�G GGXSO�GFRQILG 1,55GHVWD�G
G H[W GUHVV�G VWUXFWXUH GPRGH G JXU�G GEOL� G RFWHW �
+-----+-----------------------+-----------------G
G ��� G � � G UDWH G VLJQDOOLQJ G
G H[W GDFFHVV LG� G DGDSWLRQ G DFFHVV SURWRFRO G RFWHW �
+-----+-----------+-----------+-----------------G
G ��� G G 2WKHU UDWHG � � � G
G H[W G 2WKHU ,7& G DGDSWLRQ G 6SDUH G RFWHW �D
+-----+-----------+-----------+-----------------G
G � G+GU� G0XOWLG0RGH G //, G$VVLJG,QE� G � G
G H[W GQR+GUGIUDPHG G GQRU�HGQHJ G6SDUHG RFWHW �E
+-----+-----------+-----------------------+-----G
G ��� G � � G 8VHU LQIRUPDWLRQ GV\QF�G
G H[W GOD\HU � LG�G OD\HU � SURWRFRO GDV\QFG RFWHW �
+-----+-----------+-----------------------------G
G ��� GQXPE�GQHJR�GQXPE�G G
G H[W GVWRS GWLD� GGDWD G XVHU UDWH G RFWHW �D
G GELWV GWLRQ GELWV G G
+-----+-----------+-----+-----------------------G
G ��� G LQWHUPHG� G 1,& G 1,& G G
G H[W G UDWH GRQ 7;GRQ 5;G 3DULW\ G RFWHW �E
+-----+-----------+-----------------------------G
G ��� GFRQQHFWLRQ G G
G H[W G HOHPHQW G PRGHP W\SH G RFWHW �F
G G G G
+-----+-----------+-----------------------------G
G ��� G 2WKHU G )L[HG QHWZRUN XVHU UDWH G RFWHW �G
G H[W GPRGHP W\SH G G
+-----+-----------------------------------------G
G ��� G $FFHSWDEOH G0D[LPXP QXPEHU RIG RFWHW �H
G H[W G FKDQQHO GWUDIILF FKDQQHOV G
G G FRGLQJV G G
+-----+-----------------------------------------G
G ��� G 8,0, G :DQWHG DLU LQWHUIDFH G RFWHW �I
G H[W G G XVHU UDWH G
+-----+-----------------------------------------G
G � G $FFHSWDEOH G _ � � G G H[W G FKDQQHO FRGLQJV G
Asymmetry |         G
G G H[WHQGHG G ,QGLFDWLRQ_ 6SDUH G RFWHW �J
GFFFFFPFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFP
G � G � � G 8VHU LQIRUPDWLRQ G
G H[W GOD\HU � LG�G OD\HU � SURWRFRO G RFWHW �
+-----------------------------------------------+

Figure 10.5.88/TS 24.008 Bearer capability information element

NOTE: The coding of the octets of the bearer capability information element is not conforming to TS CCITT
Q.931.
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Table 10.5.102/TS 24.008: Bearer capability information element

Radio channel requirement (octet 3), network to MS direction

Bits 6 and 7 are spare bits. The sending side (i.e. the network) shall set bit 7 to value 0 and bit 6
to value 1.

Radio channel requirement (octet 3) MS to network direction

When information transfer capability (octet 3) indicates other values than speech:
Bits
7 6
0 0 reserved
0 1 full rate support only MS
1 0 dual rate support MS/half rate preferred
1 1 dual rate support MS/full rate preferred

When information transfer capability (octet 3) indicates the value speech and no speech version
indication is present in octet 3a etc.:
Bits
7 6
0 0 reserved
0 1 full rate support only MS/fullrate speech version 1 supported

1 0 dual rate support MS/half rate speech version 1 preferred, full rate speech version 1 also
supported

1 1 dual rate support MS/full rate speech version 1 preferred, half rate speech version 1 also
supported

When information transfer capability (octet 3) indicates the value speech and speech version
indication(s) is(are) present in octet 3a etc.:
Bits
7 6
0 0 reserved

0 1 the mobile station supports at least full rate speech version 1 but does not support half rate
speech version 1. The complete voice codec preference is specified in octet(s) 3a etc.

1 0 The mobile station supports at least full rate speech version 1 and half rate speech version
1. The mobile station has a greater preference for half rate speech version 1 than for full
rate speech version 1. The complete voice codec preference is specified in octet(s) 3a etc.

1 1 The mobile station supports at least full rate speech version 1 and half rate speech version
1. The mobile station has a greater preference for full rate speech version 1 than for half
rate speech version 1. The complete voice codec preference is specified in octet(s) 3a etc.

Coding standard (octet 3)
Bit
5
0 GSM standardized coding as described below
1 reserved

(continued...)
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Table 10.5.102/TS 24.008: Bearer capability information element (continued)

Transfer mode (octet 3)
Bit
4
0 circuit mode
1 packet mode

Information transfer capability (octet 3)
Bits
3 2 1
0 0 0 speech
0 0 1 unrestricted digital information
0 1 0 3.1 kHz audio, ex PLMN
0 1 1 facsimile group 3
1 0 1 Other ITC (See Octet 5a)
1 1 1 reserved, to be used in the network.

The meaning is: alternate speech/facsimile group 3 - starting with speech.

All other values are reserved

Table 10.5.103/TS 24.008 Bearer capability information element

Octet(s) 3a etc. MS to network direction

Coding

Bit
7
0 octet used for extension of information transfer capability
1 octet used for other extension of octet 3

When information transfer capability (octet 3) indicates speech and coding (bit 7 in octet 3a etc.)
is coded as 0, bits 1 through 6 are coded:

Bits 5 and 6 are spare.

Speech version indication (octet(s) 3a etc.)
Bits
4 3 2 1
0 0 0 0GSM full rate speech version 1
0 0 1 0GSM full rate speech version 2
0 1 0 0GSM full rate speech version 3
0 0 0 1GSM half rate speech version 1
0 1 0 1GSM half rate speech version 3

All other values have the meaning "speech version tbd" and shall be ignored
when received.

If octet 3 is extended with speech version indication(s) (octets 3a etc.), all speech versions
supported shall be indicated and be included in order of preference (the first octet (3a) has the
highest preference and so on).

If information transfer capability (octet 3) indicates speech and coding (bit 7 in octet 3a etc.) is
coded as 1, or the information transfer capability does not indicate speech, then the extension
octet shall be ignored.

Octet(s) 3a etc. network to MS direction

The octet(s) 3a etc. shall be ignored by the MS.
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Table 10.5.104/TS 24.008: Bearer capability information element

Compression (octet 4), network to MS direction:
Bit
7
0 data compression not possible
1 data compression possible

Compression (octet 4), MS to network direction:
Bit
7
0 data compression not allowed
1 data compression allowed

Structure (octet 4)

Bits
6 5
0 0 service data unit integrity
1 1 unstructured

All other values are reserved.

Duplex mode (octet 4)
Bit
4
0 half duplex
1 full duplex

Configuration (octet 4)
Bit
3
0 point-to-point

All other values are reserved.

NIRR (octet 4)
 (Negotiation of Intermediate Rate Requested)
Bit
2
0 No meaning is associated with this value.
1 Data up to and including 4.8 kb/s, full rate, non-transparent, 6 kb/s radio interface rate is
requested.

Establishment (octet 4)
Bit
1
0 demand

All other values are reserved
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Table 10.5.105/TS 24.008: Bearer capability information element

Access identity (octet 5)
Bits
7 6
0 0 octet identifier

All other values are reserved

Rate adaption (octet 5)
Bits
5 4
0 0 no rate adaption
0 1 V.110/X.30 rate adaptation
1 0 CCITT X.31 flag stuffing
1 1 Other rate adaption (see octet 5a)

Signalling access protocol (octet 5)

Bits
3 2 1
0 0 1 I.440/450
0 1 0 X.21
0 1 1 X.28 - dedicated PAD, individual NUI reserved: was allocated in earlier phases of the
protocol
1 0 0 X.28 - dedicated PAD, universal NUI reserved: was allocated in earlier phases of the
protocol
1 0 1 X.28 - non dedicated PAD
1 1 0 X.32

All other values are reserved.

Table 10.5.106/TS 24.008: Bearer capability information element

Other ITC (octet 5a)
If the value "Other ITC" is not signalled in the field "ITC" then the contents of this field shall be
ignored.

Bit
7 6
0 0 restricted digital information

All other values are reserved

Other rate adaption (octet 5a)
If the value " Other rate adaption" is not signalled in the field "Rate adaption" then the contents of
this field shall be ignored.

Bit
5 4
0 0 V.120

All other values are reserved.
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Table 10.5.107/TS 24.008: Bearer capability information element

Rate adaption header/no header (octet 5b)

Bit
7
0 Rate adaption header not included
1 Rate adaption header included

Multiple frame establishment support in data link (octet 5b)

Bit
6
0 Multiple frame establishment not supported, only UI frames allowed
1 Multiple frame establishment supported

Mode of operation (octet 5b)

Bit
5
0 Bit transparent mode of operation
1 Protocol sensitive mode of operation

Logical link identifier negotiation (octet 5b)

Bit
4
0 Default, LLI=256 only
1 Full protocol negotiation, (note: A connection over which protocol negotiation will

be executed is indicated in bit 2 of octet 5b)

Assignor/Assignee (octet 5b)

Bit
3
0 Message originator is "default assignee"
1 Message originator is "assignor only"

In band/Out of band negotiation (octet 5b)

Bit
2
0 Negotiation is done in-band using logical link zero
1 Negotiation is done with USER INFORMATION messages on a temporary

signalling connection

Bit 1 is spare and set to the value "0"
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Table 10.5.108/TS 24.008: Bearer capability information element

Layer 1 identity (octet 6)
Bits
7 6
0 1 octet identifier

All other values are reserved

User information layer 1 protocol (octet 6)
Bits
5 4 3 2
0 0 0 0default layer 1 protocol

All other values reserved.

Synchronous/asynchronous (octet 6)
Bit
1
0 synchronous
1 asynchronous

Table 10.5.109/TS 24.008: Bearer capability information element

Number of Stop Bits (octet 6a)
Bit
7
0 1 bit (This value is also used in the case of synchronous mode)
1 2 bits

Negotiation (octet 6a)
Bit
6
0 in-band negotiation not possible

NOTE:See Rec. V.110 and X.30

All other values are reserved

Number of data bits excluding parity bit if present (octet 6a)
Bit
5
0 7 bits
1 8 bits (this value is also used in the case of bit oriented protocols)

User rate (octet 6a)
Bits
4 3 2 1
0 0 0 10.3 kbit/s Recommendation X.1 and V.110
0 0 1 01.2 kbit/s Recommendation X.1 and V.110
0 0 1 12.4 kbit/s Recommendation X.1 and V.110
0 1 0 04.8 kbit/s Recommendation X.1 and V.110
0 1 0 19.6 kbit/s Recommendation X.1 and V.110
0 1 1 012.0 kbit/s transparent (non compliance with X.1 and V.110)
0 1 1 11.2 kbit/s/75 bit/s Recommendation V.23, (asymmetric) X.1,V.110.reserved: was allocated
in earlier phases of the protocol

All other values are reserved.

For facsimile group 3 calls the user rate indicates the first and maximum speed the mobile station
is using.
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Table 10.5.110/TS 24.008: Bearer capability information element

Octet 6b for V.110/X.30 rate adaptation Intermediate rate (octet 6b)

Bits
7 6
0 0 reserved
0 1 reserved
1 0 8 kbit/s
1 1 16 kbit/s

Network independent clock (NIC) on transmission (Tx) (octet 6b) (See Rec. V.110 and X.30)

Bit
5
0 does not require to send data with network independent clock
1 requires to send data with network independent clock

Network independent clock (NIC) on reception (Rx) (octet 6b) (See Rec. V.110 and X.30)

Bit
4
0 cannot accept data with network independent clock (i.e. sender does not support this
optional procedure)
1 can accept data with network independent clock (i.e. sender does support this optional
procedure)

Parity information (octet 6b)
Bits
3 2 1
0 0 0 odd
0 1 0 even
0 1 1 none
1 0 0 forced to 0
1 0 1 forced to 1

All other values are reserved.
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Table 10.5.111/TS 24.008: Bearer capability information element

Connection element (octet 6c)
Bit
7 6
0 0 transparent
0 1 non transparent (RLP)
1 0 both, transparent preferred
1 1 both, non transparent preferred

The requesting end (e.g. the one sending the SETUP message) should use the 4 values
depending on its capabilities to support the different modes. The answering party shall only use
the codings 00 or 01, based on its own capabilities and the proposed choice if any. If both MS and
network support both transparent and non transparent, priority should be given to the MS
preference.

Modem type (octet 6c)
Bits
5 4 3 2 1
0 0 0 0 0 none
0 0 0 0 1 V.21
0 0 0 1 0 V.22
0 0 0 1 1 V.22 bis
0 0 1 0 0 V.23
0 0 1 0 1 V.26 ter
0 0 1 1 0 V.32
0 0 1 1 1 modem for undefined interface
0 1 0 0 0 autobauding type 1

All other values are reserved.

Table 10.5.112/TS 24.008: Bearer capability information element

Other modem type (octet 6d)
Bits
7 6
0 0 no other modem type specified in this field
0 1 V.32bis
1 0 V.34

All other values are reserved.

Fixed network user rate (octet 6d)
Bit
5 4 3 2 1
0 0 0 0 0 Fixed network user rate not applicable/No meaning is associated

with this value.
0 0 0 0 1 9.6 kbit/s Recommendation X.1 and V.110
0 0 0 1 0 14.4 kbit/s Recommendation X.1 and V.110
0 0 0 1 1 19.2 kbit/s Recommendation X.1 and V.110
0 0 1 0 0 28.8 kbit/s Recommendation X.1 and V.110
0 0 1 0 1 38.4 kbit/s Recommendation X.1 and V.110
0 0 1 1 0 48.0 kbit/s Recommendation X.1 and V.110(synch)
0 0 1 1 1 56.0 kbit/s Recommendation X.1 and V.110(synch) /bit transparent
0 1 0 0 0 64.0 kbit/s bit transparent

All other values are reserved.
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Table 10.5.113/TS 24.008: Bearer capability information element

Acceptable channel codings (octet 6e), mobile station to network direction:

Bit
7
0 TCH/F14.4 not acceptable
1 TCH/F14.4 acceptable

Bit
6
0 Spare

Bit
5
0 TCH/F9.6 not acceptable
1 TCH/F9.6 acceptable

Bit
4
0 TCH/F4.8 not acceptable
1 TCH/F4.8 acceptable

Acceptable channel codings (octet 6e), network to MS direction:
Bits 4 to 7 are spare and shall be set to "0".

Maximum number of traffic channels (octet 6e), MS to network direction:

Bits
3 2 1
0 0 0     1 TCH
0 0 1     2 TCH
0 1 0     3 TCH
0 1 1     4 TCH
1 0 0     5 TCH
1 0 1     6 TCH
1 1 0     7 TCH
1 1 1     8 TCH

Maximum number of traffic channels (octet 6e), network to MS direction:
Bits 1 to 3 are spare and shall be set to “0”.
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Table 10.5.114/TS 24.008: Bearer capability information element

UIMI, User initiated modification indication (octet 6f),

7 6 5
0 0 0 User initiated modification not allowed/required/applicable
0 0 1 User initiated modification up to 1 TCH/F allowed/may be requested
0 1 0 User initiated modification up to 2 TCH/F allowed/may be requested
0 1 1 User initiated modification up to 3 TCH/F allowed/may be requested
1 0 0 User initiated modification up to 4 TCH/F allowed/may be requested

All other values shall be interpreted as “User initiated modification up to 4 TCH/F may be requested”.

User initiated modification indication is not applicable for transparent connection.

Wanted air interface user rate (octet 6f), MS to network direction:
Bits
4 3 2 1
0 0 0 0Air interface user rate not applicable/No meaning associated with this value
0 0 0 19.6 kbit/s
0 0 1 014.4 kbit/s
0 0 1 119.2 kbit/s
0 1 0 128.8 kbit/s
0 1 1 0 38.4 kbit/s
0 1 1 143.2 kbit/s
1 0 0 057.6 kbit/s
1 0 0 1interpreted by the network as 38.4 kbit/s in this version of the protocol
1 0 1 0interpreted by the network as 38.4 kbit/s in this version of the protocol
1 0 1 1interpreted by the network as 38.4 kbit/s in this version of the protocol
1 1 0 0interpreted by the network as 38.4 kbit/s in this version of the protocol

All other values are reserved.

Wanted air interface user rate (octet 6f), network to MS direction:
Bits 1 to 4 are spare and shall be set to “0”.
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Table 10.5.115/TS 24.008: Bearer capability information element

Layer 2 identity (octet 7)
Bits
7 6
1 0 octet identifier

All other values are reserved

User information layer 2 protocol (octet 7)

Bits
5 4 3 2 1
0 0 1 1 0 recommendation X.25, link level
0 1 0 0 0 ISO 6429, codeset 0 (DC1/DC3)
0 1 0 0 1 reserved: was allocated but never used in earlier phases of the protocol
0 1 0 1 0 videotex profile 1
0 1 1 0 0 COPnoFlCt (Character oriented Protocol with no Flow Control

mechanism)
0 1 1 0 1 X.75 layer 2 modified (CAPI)

All other values are reserved.

Table 10.5.115a/TS 24.008: Bearer capability information element

Acceptable Channel Codings extended (octet 6g) mobile station to network direction:

Bit
7
0 TCH/F28.8 not acceptable
1 TCH/F28.8 acceptable

Bit
6
0 TCH/F32.0 not acceptable
1 TCH/F32.0 acceptable

Bit
5
0 TCH/F43.2 not acceptable
1 TCH/F43.2 acceptable
Channel Coding Asymmetry Indication

Bits
4 3
0 0 Channel coding symmetry preferred
1 0 Downlink biased channel coding asymmetry is preferred
0 1 Uplink biased channel coding asymmetry is preferred
1 1      Unused, if received it shall be interpreted as “Channel coding symmetry preferred”

EDGE Channel Codings (octet 6g), network to MS direction:
Bits 3 to 7 are spare and shall be set to "0".

Bits 2 and 1 are spare.

10.5.4.22 Repeat indicator

The purpose of the repeat indicator information element is to indicate how the associated repeated information elements
shall be interpreted, when included in a message. The repeat indicator information element is included immediately
before the first occurrence of the associated information element which will be repeated in a message. "Mode 1" refers
to the first occurrence of that information element, "mode 2" refers to the second occurrence of that information element
in the same message.

The repeat indicator information element is coded as shown in figure 10.5.109/TS 24.008 and table 10.5.129/TS 24.008.
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The repeat indicator is a type 1 information element.

   8     7     6     5     4     3     2     1
+-----------------------------------------------+
G GUHSHDW LQGLFDWRU G UHSHDW LQGLFDWLRQ G RFWHW �
G G ,(, G G
+-----------------------------------------------+

Figure 10.5.109/TS 24.008 Repeat indicator information element

Table 10.5.129/TS 24.008: Repeat indicator information element

+----------------------------------------------------------+
G 5HSHDW LQGLFDWLRQ �RFWHW �� G
G %LWV G
G � � � � G
G � � � � &LUFXODU IRU VXFFHVVLYH VHOHFWLRQ G
G "mode 1 alternate mode 2"                       G
G � � � �  Sequential for successive selection             G
G "mode 1 and then mode 2"                        G
G reserved: was allocated in earlier phases of the protocol
G
G $OO RWKHU YDOXHV DUH UHVHUYHG� G
G G
+----------------------------------------------------------+
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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.

[1] GSM 01.02: "Digital cellular telecommunications system (Phase 2+); General description
of a GSM Public Land Mobile Network (PLMN)".

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

[3] TS 22.002: "Digital cellular telecommunications system (Phase 2+); Bearer Services (BS)
supported by a GSM Public Land Mobile Network (PLMN)".

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

[5] GSM 02.09: "Digital cellular telecommunications system (Phase 2+); Security aspects".

[6] TS 22.011: "Digital cellular telecommunications system (Phase 2+); Service accessibility".

[7] GSM 02.17: "Digital cellular telecommunications system (Phase 2+); Subscriber identity
modules  Functional characteristics".

[8] GSM 02.40: "Digital cellular telecommunications system (Phase 2+); Procedures for call
progress indications".

[9] GSM 03.01: "Digital cellular telecommunications system (Phase 2+); Network functions".

[10] TS 23.003: "Digital cellular telecommunications system (Phase 2+); Numbering,
addressing and identification".

[11] GSM 03.13: "Digital cellular telecommunications system (Phase 2+); Discontinuous
Reception (DRX) in the GSM system".

[12] TS 23.014: "Digital cellular telecommunications system (Phase 2+); Support of Dual Tone
Multi-Frequency signalling (DTMF) via the GSM system".

[12a] TS 23.071: “Digital cellular telecommunications system (Phase 2+); Location Services;
Functional description – Stage 2”.

[13] GSM 03.20: "Digital cellular telecommunications system (Phase 2+); Security related
network functions".

[14] TS 23.022: "Digital cellular telecommunications system (Phase 2+); Functions related to
Mobile Station (MS) in idle mode".

[15] GSM 04.02: "Digital cellular telecommunications system (Phase 2+); GSM Public Land
Mobile Network (PLMN) access reference configuration".

 [16] GSM 04.03: "Digital cellular telecommunications system (Phase 2+); Mobile Station -
Base Station System (MS - BSS) interface  Channel structures and access capabilities".

[17] GSM 04.04: "Digital cellular telecommunications system (Phase 2+); layer 1  General
requirements".



TS 24.008 V3.1.0 (1999-10)5TS 24.008 version 3.1.0

[18] GSM 04.05: "Digital cellular telecommunications system (Phase 2+); Data Link (DL) layer
General aspects".

[19] GSM 04.06: "Digital cellular telecommunications system (Phase 2+); Mobile Station -
Base Station System (MS - BSS) interface  Data Link (DL) layer specification".

[20] TS 24.007: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface
signalling layer 3  General aspects".

[21] TS 24.010: "Digital cellular telecommunications system ; Mobile radio interface layer 3
Supplementary services specification  General aspects".

[22] GSM 04.11: "Digital cellular telecommunications system (Phase 2); Point-to-Point (PP)
Short Message Service (SMS) support on mobile radio interface".

[23] GSM 04.12: "Digital cellular telecommunications system (Phase 2+); Short Message
Service Cell Broadcast (SMSCB) support on the mobile radio interface".

[23a] TS 24.071: “Digital cellular telecommunications system (Phase 2+); Mobile radio interface
layer 3 location services specification.

[24] TS 24.080: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface
layer 3 supplementary services specification  Formats and coding".

[25] TS 24.081: "Digital cellular telecommunications system (Phase 2+); Line identification
supplementary services - Stage 3".

[26] TS 24.082: "Digital cellular telecommunications system (Phase 2+); Call Forwarding (CF)
supplementary services - Stage 3".

[27] TS 24.083: "Digital cellular telecommunications system (Phase 2+); Call Waiting (CW)
and Call Hold (HOLD) supplementary services - Stage 3".

[28] TS 24.084: "Digital cellular telecommunications system (Phase 2+); MultiParty (MPTY)
supplementary services - Stage 3".

[29] TS 24.085: "Digital cellular telecommunications system (Phase 2+); Closed User Group
(CUG) supplementary services - Stage 3".

[30] TS 24.086: "Digital cellular telecommunications system (Phase 2+); Advice of Charge
(AoC) supplementary services - Stage 3".

[31] GSM 04.88: "Digital cellular telecommunications system (Phase 2+); Call Barring (CB)
supplementary services - Stage 3".

[32] GSM 05.02: "Digital cellular telecommunications system (Phase 2+); Multiplexing and
multiple access on the radio path".

[33] GSM 05.05: "Digital cellular telecommunications system (Phase 2+); Radio transmission
and reception".

[34] GSM 05.08: "Digital cellular telecommunications system (Phase 2+); Radio subsystem
link control".

[35] GSM 05.10: "Digital cellular telecommunications system (Phase 2+); Radio subsystem
synchronization".

[36] TS 27.001TS 27.001: "Digital cellular telecommunications system (Phase 2+); General on
Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".

[37] TS 29.002: "Digital cellular telecommunications system (Phase 2+); Mobile Application
Part (MAP) specification".

[38] TS 29.007: "Digital cellular telecommunications system (Phase 2+); General requirements
on interworking between the Public Land Mobile Network (PLMN) and the Integrated
Services Digital Network (ISDN) or Public Switched Telephone Network (PSTN)".
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[39] GSM 11.10: "Digital cellular telecommunications system (Phase 2+); Mobile Station (MS)
conformity specification".

[40] GSM 11.21: "Digital cellular telecommunications system (Phase 2); The GSM Base
Station System (BSS) equipment specification".

[41] ISO/IEC 646 (1991): "Information technology - ISO 7-bit coded character set for
information interchange".

[42] ISO/IEC 6429: "Information technology - Control functions for coded character sets".

[43] ISO 8348 (1987): "Information processing systems - Data communications - Network
service definition".

[44] CCITT Recommendation E.163: "Numbering plan for the international telephone service".

[45] CCITT Recommendation E.164: "Numbering plan for the ISDN era".

[46] CCITT Recommendation E.212: "Identification plan for land mobile stations".

[47] ITU-T Recommendation F.69 (1993): "Plan for telex destination codes".

[48] CCITT Recommendation I.330: "ISDN numbering and addressing principles".

[49] CCITT Recommendation I.440 (1989): "ISDN user-network interface data link layer -
General aspects".

[50] CCITT Recommendation I.450 (1989): "ISDN user-network interface layer 3 General
aspects".

[51] ITU-T Recommendation I.500 (1993): "General structure of the ISDN interworking
recommendations".

[52] CCITT Recommendation T.50: "International Alphabet No. 5".

[53] CCITT ITU Recommendation Q.931: ISDN user-network interface layer 3 specification for
basic control".

[54] CCITT Recommendation V.21: "300 bits per second duplex modem standardized for use
in the general switched telephone network".

[55] CCITT Recommendation V.22: "1200 bits per second duplex modem standardized for use
in the general switched telephone network and on point-to-point 2-wire leased telephone-
type circuits".

[56] CCITT Recommendation V.22bis: "2400 bits per second duplex modem using the
frequency division technique standardized for use on the general switched telephone
network and on point-to-point 2-wire leased telephone-type circuits".

[57] CCITT Recommendation V.23: "600/1200-baud modem standardized for use in the
general switched telephone network".

[58] CCITT Recommendation V.26ter: "2400 bits per second duplex modem using the echo
cancellation technique standardized for use on the general switched telephone network
and on point-to-point 2-wire leased telephone-type circuits".

[59] CCITT Recommendation V.32: "A family of 2-wire, duplex modems operating at data
signalling rates of up to 9600 bit/s for use on the general switched telephone network and
on leased telephone-type circuits".

[60] CCITT Recommendation V.110: "Support of data terminal equipments (DTEs) with V-
Series interfaces by an integrated services digital network".

[61] CCITT Recommendation V.120: "Support by an ISDN of data terminal equipment with V-
Series type interfaces with provision for statistical multiplexing".
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[62] CCITT Recommendation X.21: "Interface between data terminal equipment (DTE) and
data circuit-terminating equipment (DCE) for synchronous operation on public data
networks".

[63] CCITT Recommendation X.25: "Interface between data terminal equipment (DTE) and
data circuit-terminating equipment (DCE) for terminals operating in the packet mode and
connected to public data networks by dedicated circuit".

[64] CCITT Recommendation X.28: "DTE/DCE interface for a start-stop mode data terminal
equipment accessing the packet assembly/disassembly facility (PAD) in a public data
network situated in the same country".

[65] CCITT Recommendation X.30: "Support of X.21, X.21 bis and X.20 bis based data
terminal equipments (DTEs) by an integrated services digital network (ISDN)".

[66] CCITT Recommendation X.31: "Support of packet mode terminal equipment by an ISDN".

[67] CCITT Recommendation X.32: "Interface between data terminal equipment (DTE) and
data circuit-terminating equipment (DCE) for terminals operating in the packet mode and
accessing a packet switched public data network through a public switched telephone
network or an integrated services digital network or a circuit switched public data
network".

[68] CCITT Recommendation X.75 (1988): "Packet-switched signalling system between public
networks providing data transmission services".

[69] CCITT Recommendation X.121: "International numbering plan for public data networks".

[70] ETS 300 102-1: "Integrated Services Digital Network (ISDN); User-network interface layer
3  Specifications for basic call control".

[71] ETS 300 102-2: "Integrated Services Digital Network (ISDN); User-network interface layer
3  Specifications for basic call control".

[72] ISO/IEC10646: “Universal Multiple-Octet Coded Character Set (UCS)”; UCS2, 16 bit
coding.

[73] TS 22.060: "Digital cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); Service Description; Stage 1".

[74] TS 23.060: "Digital cellular telecommunications system (Phase 2+); General Packet Radio
Service (GPRS); Service Description; Stage 2".

[75] GSM 03.64: "Digital cellular telecommunications system (Phase 2+); General Packet
Radio Service (GPRS); Overall description of the GPRS radio interface; Stage 2".

[76] GSM 04.60: "Digital cellular telecommunications system (Phase 2+); General Packet
Radio Service (GPRS); Mobile Station - Base Station System (MS-BSS) interface; Radio
Link Control and Medium Access Control (RLC/MAC) layer specification".

[77] IETF RFC 1034: "Domain names - Concepts and Facilities " (STD 7).

[78] GSM 04.65: "Digital cellular telecommunications system (Phase 2+); General Packet
Radio Service (GPRS); Subnetwork Dependent Convergence Protocol (SNDCP)".

[79]                    I.460: “Multiplexing, rate adaption and support of existing services”.

5 Elementary procedures for circuit-switched Call Control

5.3.5 User initiated service level up- and downgrading (GSM only)

The user initiated service level up- and downgrading is applicable for non-transparent multislot data, only. By
means of this procedure the user can request a change of the “maximum number of traffic channels“ and/or
“wanted air interface user rate“ parameters, to be assigned by the network.
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The user initiated service level up- and downgrading is not applicable for UMTS.

9.3 Messages for circuit-switched call control

9.3.13 Modify

This message is sent by the mobile station to the network or by the network to the mobile station to request a
change in bearer capability for a call.

See table 9.63/TS 24.008.

Message type: MODIFY

Significance: global

Direction: both

Table 9.63/TS 24.008: MODIFY message content

IEI Information element Type / Reference Presence Format Length

Call control Protocol discriminator  M  V  1/2

protocol discriminator 10.2

Transaction identifier Transaction identifier  M  V  1/2

10.3.2

Modify Message type  M  V 1

message type 10.4

Bearer capability Bearer capability  M LV  2-15

10.5.4.5

7C Low layer comp. Low layer comp.  O  TLV  2-1518

10.5.4.18

7D High layer comp. High layer comp.  O  TLV  2-5

10.5.4.16

A3 Reverse call setup Reverse call setup  O  T 1

direction direction

10.5.4.22a

9.3.13.1 Low layer compatibility

This information element shall be included if it was included in the initial SETUP message.

9.3.13.2 High layer compatibility

This information element shall be included if it was included in the initial SETUP message.
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9.3.13.3 Reverse call setup direction

This information element is included or omitted in the mobile to network direction according to the rules
defined in section 5.3.4.3.1.

9.3.14 Modify complete

This message is sent by the mobile station to the network or by the network to the mobile station to indicate
completion of a request to change bearer capability for a call.

See table 9.64/TS 24.008.

Message type: MODIFY COMPLETE

Significance: global

Direction: both

Table 9.64/TS 24.008: MODIFY COMPLETE message content

IEI Information element Type / Reference Presence Format Length

Call control Protocol discriminator  M  V  1/2

protocol discriminator 10.2

Transaction identifier Transaction identifier  M  V  1/2

10.3.2

Modify complete Message type  M  V 1

message type 10.4

Bearer capability Bearer capability  M LV  2-15

10.5.4.5

7C Low layer comp. Low layer comp.  O  TLV  2-1518

10.5.4.18

7D High layer comp. High layer comp.  O  TLV  2-5

10.5.4.16

A3 Reverse call setup Reverse call setup  O  T 1

direction direction

10.5.4.22a

9.3.14.1 Low layer compatibility

This information element shall be included if it was included in the initial SETUP message.

9.3.14.2 High layer compatibility

This information element shall be included if it was included in the initial SETUP message.

9.3.14.3 Reverse call setup direction

This information element is included or omitted according to the rules defined in section 5.3.4.3.2.

9.3.15 Modify reject

This message is sent by the mobile station to the network or by the network to the mobile station to indicate
failure of a request to change the bearer capability for a call.



TS 24.008 V3.1.0 (1999-10)10TS 24.008 version 3.1.0

See table 9.65/TS 24.008.

Message type: MODIFY REJECT

Significance: global

Direction: both

Table 9.65/TS 24.008: MODIFY REJECT message content

IEI Information element Type / Reference Presence Format Length

Call control Protocol discriminator  M  V  1/2

protocol discriminator 10.2

Transaction identifier Transaction identifier  M  V  1/2

10.3.2

Modify reject Message type  M  V 1

message type 10.4

Bearer capability Bearer capability  M LV  2-15

10.5.4.5

Cause Cause  M LV  3-31

10.5.4.11

7C Low layer comp. Low layer comp.  O  TLV  2-1518

10.5.4.18

7D High layer comp. High layer comp.  O  TLV  2-5

10.5.4.16

9.3.15.1 Low layer compatibility

This information element shall be included if it was included in the initial SETUP message.

9.3.15.2 High layer compatibility

This information element shall be included if it was included in the initial SETUP message.

9.3.23 Setup

9.3.23.1 Setup (mobile terminated call establishment)

This message is sent by the network to the mobile station to initiate a mobile terminated call establishment.

See table 9.70/TS 24.008.

Message type: SETUP

Significance: global

Direction: network to mobile station

Table 9.70/TS 24.008: SETUP message content (network to mobile station direction)

IEI Information element Type / Reference Presence Format Length

Call control Protocol discriminator  M  V  1/2
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protocol discriminator 10.2

Transaction identifier Transaction identifier  M  V  1/2

10.3.2

Setup Message type  M  V 1

message type 10.4

D- BC repeat indicator Repeat indicator  C TV 1

10.5.4.22

04 Bearer capability 1 Bearer capability  O  TLV  3-16

10.5.4.5

04 Bearer capability 2 Bearer capability  O  TLV  3-16

10.5.4.5

1C Facility Facility  O  TLV  2-?

10.5.4.15

1E Progress indicator Progress indicator  O  TLV 4

10.5.4.21

34 Signal Signal  O TV 2

10.5.4.23

5C Calling party BCD Calling party BCD num.  O  TLV  3-14

number 10.5.4.9

5D Calling party sub- Calling party subaddr.  O  TLV  2-23

address 10.5.4.10

5E Called party BCD Called party BCD num.  O  TLV  3-19

number 10.5.4.7

6D Called party sub- Called party subaddr.  O  TLV  2-23

address 10.5.4.8

74 Redirecting party BCD
number

Redirecting party BCD num.

10.5.4.21a

O TLV 3-19

75 Redirecting party sub-
address

Redirecting party
subaddress.

10.5.4.21b

O TLV 2-23

D- LLC repeat indicator Repeat indicator  O TV 1

10.5.4.22

7C Low layer Low layer comp.  O  TLV  2-1518

compatibility I 10.5.4.18

7C Low layer Low layer comp.  C  TLV  2-1518

compatibility II 10.5.4.18

D- HLC repeat indicator Repeat indicator  O TV 1

10.5.4.22
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7D High layer High layer comp.  O  TLV  2-5

compatibility i 10.5.4.16

7D High layer High layer comp.  C  TLV  2-5

compatibility ii 10.5.4.16

7E User-user User-user  O  TLV  3-35

10.5.4.25

8- Priority Priority Level  O  TV 1

10.5.1.11

19 Alert Alerting Pattern  O  TLV 3

10.5.4.26

9.3.23.1.1 BC repeat indicator

The BC repeat indicator information element is included if and only if bearer capability 1 information element
and bearer capability 2 IE are both present in the message.

9.3.23.1.2 Bearer capability 1 and bearer capability 2

The bearer capability 1 information element may be omitted in the case where the mobile subscriber is
allocated only one directory number for all services (ref.: TS 29.007). The bearer capability 2 IE is missing at
least if the bearer capability 1 IE is missing.

9.3.23.1.3 Facility

This information element may be included for functional operation of supplementary services.

9.3.23.1.4 Progress indicator

This information element is included by the network

- in order to pass information about the call in progress e.g. in the event of interworking and/or

- to make the MS attach the user connection for speech.

9.3.23.1.4a          Called party BCD number

For all bands except for PCS1900, the maximum length of this IE sent by the network shall be 13 octets

9.3.23.1.5 Called party subaddress

Included in the Network-to-mobile station direction if the calling user includes a called party subaddress
information element in the SETUP message.

9.3.23.1.6 LLC repeat indicator

The LLC repeat indicator information element is included if and only if both following conditions hold:

- The BC repeat indicator IE is contained in the message.

- The low layer compatibility I IE is contained in the message.

If included, the LLC repeat indicator shall specify the same repeat indication as the BC repeat indicator IE.

9.3.23.1.7 Low layer compatibility I

Included in the network-to-mobile station direction if the calling user specified a low layer compatibility.
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9.3.23.1.8 Low layer compatibility II

Included if and only if the LLC repeat indicator information element is contained in the message.

9.3.23.1.9 HLC repeat indicator

The HLC repeat indicator information element is included if and only both following conditions hold:

- The BC repeat indicator IE is contained in the message.

- The high layer compatibility i IE is contained in the message.

If included, the HLC repeat indicator shall specify the same repeat indication as the BC repeat indicator IE.

9.3.23.1.10 High layer compatibility i

Included in the network-to-mobile station direction if the calling user specified a high layer compatibility.

9.3.23.1.11 High layer compatibility ii

Included if and only if the HLC repeat indicator information element is contained in the message.

9.3.23.1.12 User-user

May be included in the network to called mobile station direction when the calling remote user included a
user-user information element in the SETUP message.

9.3.23.1.13 Redirecting party BCD number

May be included in the network to called mobile station direction when the call has been redirected.

9.3.23.1.14 Redirecting party subaddress

May be included in the network to called mobile station direction when the calling remote user included a
called party subaddress in the SETUP message and the call has been redirected

9.3.23.1.15 Priority

May be included by the network to indicate the priority of the incoming call if eMLPP is used.

9.3.23.1.16 Alert $(Network Indication of Alerting in the MS )$

May be included by the network to give some indication about alerting (category or level). If supported in the
MS, this optional indication is to be used by the MS as specified in GSM 02.07.

9.3.23.2 Setup (mobile originating call establishment)

This message is sent from the mobile station to the network to initiate a mobile originating call establishment.

See table 9.70a/TS 24.008.

Message type: SETUP

Significance: global

Direction: mobile station to network

Table 9.70a/TS 24.008: SETUP message content (mobile station to network direction)

IEI Information element Type / Reference Presence Format Length

Call control Protocol discriminator  M  V  1/2
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protocol discriminator 10.2

Transaction identifier Transaction identifier  M  V  1/2

10.3.2

Setup Message type  M  V 1

message type 10.4

D- BC repeat indicator Repeat indicator  C TV 1

10.5.4.22

04 Bearer capability 1 Bearer capability  M  TLV  3-16

10.5.4.5

04 Bearer capability 2 Bearer capability  O  TLV  3-16

10.5.4.5

1C Facility(simple recall
alignment)

Facility  O  TLV  2-

10.5.4.15

5D Calling party sub- Calling party subaddr.  O  TLV  2-23

address 10.5.4.10

5E Called party BCD Called party BCD num.  M  TLV  3-43

number 10.5.4.7

6D Called party sub- Called party subaddr.  O  TLV  2-23

address 10.5.4.8

D- LLC repeat indicator Repeat indicator  O TV 1

10.5.4.22

7C Low layer Low layer comp.  O  TLV  2-1518

compatibility I 10.5.4.18

7C Low layer Low layer comp.  O  TLV  2-1518

compatibility II 10.5.4.18

D- HLC repeat indicator Repeat indicator  O TV 1

10.5.4.22

7D High layer High layer comp.  O  TLV  2-5

compatibility i 10.5.4.16

7D High layer High layer comp.  O  TLV  2-5

compatibility ii 10.5.4.16

7E User-user User-user  O  TLV  3-35

10.5.4.25

7F SS version SS version indicator  O  TLV  2-3

10.5.4.24

A1 CLIR suppression CLIR suppression  C  T 1

10.5.4.11a
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A2 CLIR invocation CLIR invocation  C  T 1

10.5.4.11b

15 CC capabilities Call Control Capabilities  O  TLV 3

10.5.4.5a

1D Facility $(CCBS)$ Facility  O  TLV  2-?

(advanced recall alignment) 10.5.4.15

1B Facility (recall alignment Facility  O  TLV  2-?

Not essential) $(CCBS)$ 10.5.4.15

9.3.23.2.1 BC repeat indicator

The BC repeat indicator information element is included if and only if bearer capability 1 IE and bearer
capability 2 IE are both present in the message.

9.3.23.2.2 Facility

The information element may be included for functional operation of supplementary services.

Three different codings of this IE exist, for further details see 04.10.

9.3.23.2.3 LLC repeat indicator

The LLC repeat indicator information element is included if and only if both following conditions hold:

- The BC repeat indicator IE is contained in the message.

- The low layer compatibility I IE is contained in the message.

If included, the LLC repeat indicator shall specify the same repeat indication as the BC repeat indicator IE.

9.3.23.2.4 Low layer compatibility I

The information element is included in the MS-to-network direction when the calling MS wants to pass low
layer compatibility information to the called user.

9.3.23.2.5 Low layer compatibility II

Included if and only if the LLC repeat indicator information element is contained in the message.

9.3.23.2.6 HLC repeat indicator

The HLC repeat indicator information element is included if and only if both following conditions hold:

- The BC repeat indicator IE is contained in the message.

- The high layer compatibility i IE is contained in the message.

If included, the HLC repeat indicator shall specify the same repeat indication as the BC repeat indicator IE.

9.3.23.2.7 High layer compatibility i

The information element is included when the calling MS wants to pass high layer compatibility information to
the called user.

9.3.23.2.8 High layer compatibility ii

Included if and only if the HLC repeat indicator information element is contained in the message.
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9.3.23.2.9 User-user

The information element is included in the calling mobile station to network direction when the calling mobile
station wants to pass user information to the called remote user.

9.3.23.2.10 SS version

This information element shall not be included if the facility information element is not present in this
message.

This information element shall be included or excluded as defined in TS 24.010. This information element
should not be transmitted unless explicitly required by TS 24.010.

9.3.23.2.11 CLIR suppression

The information element may be included by the MS (see TS 24.081). If this information element is included
the CLIR invocation IE shall not be included.

9.3.23.2.12 CLIR invocation

The information element may be included by the MS (see TS 24.081). If this information element is included
the CLIR suppression IE shall not be included.

9.3.23.2.13 CC Capabilities

This information element may be included by the mobile station to indicate its call control capabilities.

10.5.4 Call control information elements.

10.5.4.5 Bearer capability

The purpose of the bearer capability information element is to describe a bearer service. The use of the
bearer capability information element in relation to compatibility checking is described in annex B.

The bearer capability information element is coded as shown in figure 10.5.88/TS 24.008 and
tables 10.5.102/TS 24.008 to 10.5.115/TS 24.008.

The bearer capability is a type 4 information element with a minimum length of 3 octets and a maximum
length of 16 octets.
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  8     7     6     5     4     3     2     1
+-----------------------------------------------+
G G %HDUHU FDSDELOLW\ ,(, G RFWHW �
+-----------------------------------------------G
G G
G /HQJWK RI WKH EHDUHU FDSDELOLW\ FRQWHQWV G RFWHW �
+-----------------------------------------------G
G ��� G UDGLR G FR� GWUDQVG LQIRUPDWLRQ G
G H[W G FKDQQHO GGLQJ G IHU G WUDQVIHU G RFWHW �
G GUHTXLUHPHQWG VWG GPRGH G FDSDELOLW\ G
+-----+-----------------+-----------------------G
G ��� G � G � � G G
G H[W G FR� G VSDUH G VSHHFK YHUVLRQ GRFWHW �D HWF
G G GLQJG G LQGLFDWLRQ G
+-----+-----+-----------+-----------------------G
G � GFRPS�G GGXSO�GFRQILG 1,55GHVWD�G
G H[W GUHVV�G VWUXFWXUH GPRGH G JXU�G GEOL� G RFWHW �
+-----+-----------------------+-----------------G
G ��� G � � G UDWH G VLJQDOOLQJ G
G H[W GDFFHVV LG� G DGDSWLRQ G DFFHVV SURWRFRO G RFWHW �
+-----+-----------+-----------+-----------------G
G ��� G G 2WKHU UDWHG � � � G
G H[W G 2WKHU ,7& G DGDSWLRQ G 6SDUH G RFWHW �D
+-----+-----------+-----------+-----------------G
G � G+GU� G0XOWLG0RGH G //, G$VVLJG,QE� G � G
G H[W GQR+GUGIUDPHG G GQRU�HGQHJ G6SDUHG RFWHW �E
+-----+-----------+-----------------------+-----G
G ��� G � � G 8VHU LQIRUPDWLRQ GV\QF�G
G H[W GOD\HU � LG�G OD\HU � SURWRFRO GDV\QFG RFWHW �
+-----+-----------+-----------------------------G
G ��� GQXPE�GQHJR�GQXPE�G G
G H[W GVWRS GWLD� GGDWD G XVHU UDWH G RFWHW �D
G GELWV GWLRQ GELWV G G
+-----+-----------+-----+-----------------------G
G ��� G LQWHUPHG� G 1,& G 1,& G G
G H[W G UDWH GRQ 7;GRQ 5;G 3DULW\ G RFWHW �E
+-----+-----------+-----------------------------G
G ��� GFRQQHFWLRQ G G
G H[W G HOHPHQW G PRGHP W\SH G RFWHW �F
G G G G
+-----+-----------+-----------------------------G
G ��� G 2WKHU G )L[HG QHWZRUN XVHU UDWH G RFWHW �G
G H[W GPRGHP W\SH G G
+-----+-----------------------------------------G
G ��� G $FFHSWDEOH G0D[LPXP QXPEHU RIG RFWHW �H
G H[W G FKDQQHO GWUDIILF FKDQQHOV G
G G FRGLQJV G G
+-----+-----------------------------------------G
G ��� G 8,0, G :DQWHG DLU LQWHUIDFH G RFWHW �I
G H[W G G XVHU UDWH G
+-----+-----------------------------------------G
G � G $FFHSWDEOH G _ � � G G H[W G FKDQQHO FRGLQJV G
Asymmetry |         G
G G H[WHQGHG G ,QGLFDWLRQ_ 6SDUH G RFWHW �J
GFFFFFPFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFP
G � G � � G 8VHU LQIRUPDWLRQ G
G H[W GOD\HU � LG�G OD\HU � SURWRFRO G RFWHW �
+-----------------------------------------------+

Figure 10.5.88/TS 24.008 Bearer capability information element

NOTES: The coding of the octets of the bearer capability information element is not conforming to TS
CCITT  ITU Q.931.

 The coding of the Bearer Capability information element shall be consistent according to GSM
call control requirements for those parameters that are not applicable for UMTS.

(Alternative proposal: An MS shall encode the Bearer Capability infomation element according to
GSM call control requirements also if it is requesting for a UMTS service.)
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Table 10.5.102/TS 24.008: Bearer capability information element

Radio channel requirement (octet 3), network to MS direction

Bits 6 and 7 are spare bits. The sending side (i.e. the network) shall set bit 7 to value 0 and bit 6
to value 1.

Radio channel requirement (octet 3) MS to network direction
In GSM, i.e. not applicable for UMTS data services.

When information transfer capability (octet 3) indicates other values than speech:
Bits
7 6
0 0 reserved
0 1 full rate support only MS
1 0 dual rate support MS/half rate preferred
1 1 dual rate support MS/full rate preferred

When information transfer capability (octet 3) indicates the value speech and no speech version
indication is present in octet 3a etc.:
Bits
7 6
0 0 reserved
0 1 full rate support only MS/fullrate speech version 1 supported

1 0dual rate support MS/half rate speech version 1 preferred, full rate speech version
1 also supported

1 1dual rate support MS/full rate speech version 1 preferred, half rate speech version
1 also supported

When information transfer capability (octet 3) indicates the value speech and speech version
indication(s) is(are) present in octet 3a etc.:
Bits
7 6
0 0 reserved

0 1the mobile station supports at least full rate speech version 1 but does not support
half rate speech version 1. The complete voice codec preference is specified in
octet(s) 3a etc.

1 0The mobile station supports at least full rate speech version 1 and half rate speech
version 1. The mobile station has a greater preference for half rate speech version
1 than for full rate speech version 1. The complete voice codec preference is
specified in octet(s) 3a etc.

1 1The mobile station supports at least full rate speech version 1 and half rate speech
version 1. The mobile station has a greater preference for full rate speech version
1 than for half rate speech version 1. The complete voice codec preference is
specified in octet(s) 3a etc.

Coding standard (octet 3)
Bit
5
0 GSM standardized coding as described below
1 reserved

(continued...)
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Table 10.5.102/TS 24.008: Bearer capability information element (continued)

Transfer mode (octet 3)
Bit
4
0 circuit mode
1 packet mode

Information transfer capability (octet 3)
Bits
3 2 1
0 0 0 speech
0 0 1 unrestricted digital information
0 1 0 3.1 kHz audio, ex PLMN
0 1 1 facsimile group 3
1 0 1 Other ITC (See Octet 5a)
1 1 1 reserved, to be used in the network.

The meaning is: alternate speech/facsimile group 3 - starting with speech.

All other values are reserved

Table 10.5.103/TS 24.008 Bearer capability information element

Octet(s) 3a etc. MS to network direction

Coding

Bit
7
0 octet used for extension of information transfer capability
1 octet used for other extension of octet 3

When information transfer capability (octet 3) indicates speech and coding (bit 7 in octet 3a etc.)
is coded as 0, bits 1 through 6 are coded:

Bits 5 and 6 are spare.

Speech version indication (octet(s) 3a etc.)
Bits
4 3 2 1
0 0 0 0GSM full rate speech version 1
0 0 1 0GSM full rate speech version 2
0 1 0 0GSM full rate speech version 3
0 0 0 1GSM half rate speech version 1
0 1 0 1GSM half rate speech version 3

All other values have the meaning "speech version tbd" and shall be ignored
when received.

If octet 3 is extended with speech version indication(s) (octets 3a etc.), all speech versions
supported shall be indicated and be included in order of preference (the first octet (3a) has the
highest preference and so on).

If information transfer capability (octet 3) indicates speech and coding (bit 7 in octet 3a etc.) is
coded as 1, or the information transfer capability does not indicate speech, then the extension
octet shall be ignored.

Octet(s) 3a etc. network to MS direction

The octet(s) 3a etc. shall be ignored by the MS.
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Table 10.5.104/TS 24.008: Bearer capability information element

Compression (octet 4), network to MS direction:
Bit
7
0 data compression not possible
1 data compression possible

Compression (octet 4), MS to network direction:
Bit
7
0 data compression not allowed
1 data compression allowed

Structure (octet 4)

Bits
6 5
0 0 service data unit integrity
1 1 unstructured

All other values are reserved.

Duplex mode (octet 4)
Bit
4
0 half duplex
1 full duplex

Configuration (octet 4)
Bit
3
0 point-to-point

All other values are reserved.

NIRR (octet 4)
 (Negotiation of Intermediate Rate Requested)
In GSM, i.e. not applicable for UMTS data services.

Bit
2
0 No meaning is associated with this value.
1 Data up to and including 4.8 kb/s, full rate, non-transparent, 6 kb/s radio interface rate is
requested.

Establishment (octet 4)
Bit
1
0 demand

All other values are reserved
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Table 10.5.105/TS 24.008: Bearer capability information element

Access identity (octet 5)
Bits
7 6
0 0 octet identifier

All other values are reserved

Rate adaption (octet 5)
Bits
5 4
0 0 no rate adaption
0 1 V.110, I.460/X.30 rate adaptation
1 0 CCITT X.31 flag stuffing
1 1 Other rate adaption (see octet 5a)

Signalling access protocol (octet 5)

Bits
3 2 1
0 0 1 I.440/450
0 1 0 X.21
0 1 1 X.28 - dedicated PAD, individual NUI
1 0 0 X.28 - dedicated PAD, universal NUI
1 0 1 X.28 - non dedicated PAD
1 1 0 X.32

All other values are reserved.

Table 10.5.106/TS 24.008: Bearer capability information element

Other ITC (octet 5a)
If the value "Other ITC" is not signalled in the field "ITC" then the contents of this field shall be
ignored.

Bit
7 6
0 0 restricted digital information

All other values are reserved

Other rate adaption (octet 5a)
If the value " Other rate adaption" is not signalled in the field "Rate adaption" then the contents of
this field shall be ignored.
In GSM, the value of H.223 and H.245 shall be interpreted as ‘no rate adaptation’.
In UMTS, PIAFS shall be considered. In GSM, call shall be rejected if PIAFS requested.

Bit
5 4
0 0 V.120
0 1 H.223 and H.245 (note 1)
1 0 PIAFS (note 2)

All other values are reserved.
Note 1:
Note 2:
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Table 10.5.107/TS 24.008: Bearer capability information element

Rate adaption header/no header (octet 5b)

Bit
7
0 Rate adaption header not included
1 Rate adaption header included

Multiple frame establishment support in data link (octet 5b)

Bit
6
0 Multiple frame establishment not supported, only UI frames allowed
1 Multiple frame establishment supported

Mode of operation (octet 5b)

Bit
5
0 Bit transparent mode of operation
1 Protocol sensitive mode of operation

Logical link identifier negotiation (octet 5b)

Bit
4
0 Default, LLI=256 only
1 Full protocol negotiation, (note: A connection over which protocol negotiation will

be executed is indicated in bit 2 of octet 5b)

Assignor/Assignee (octet 5b)

Bit
3
0 Message originator is "default assignee"
1 Message originator is "assignor only"

In band/Out of band negotiation (octet 5b)

Bit
2
0 Negotiation is done in-band using logical link zero
1 Negotiation is done with USER INFORMATION messages on a temporary

signalling connection

Bit 1 is spare and set to the value "0"
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Table 10.5.108/TS 24.008: Bearer capability information element

Layer 1 identity (octet 6)
Bits
7 6
0 1 octet identifier

All other values are reserved

User information layer 1 protocol (octet 6)
Bits
5 4 3 2
0 0 0 0default layer 1 protocol

All other values reserved.

Synchronous/asynchronous (octet 6)
Bit
1
0 synchronous
1 asynchronous

Table 10.5.109/TS 24.008: Bearer capability information element

Number of Stop Bits (octet 6a)
Bit
7
0 1 bit (This value is also used in the case of synchronous mode)
1 2 bits

Negotiation (octet 6a)
Bit
6
0 in-band negotiation not possible

NOTE:See Rec. V.110 and X.30

All other values are reserved

Number of data bits excluding parity bit if present (octet 6a)
Bit
5
0 7 bits
1 8 bits (this value is also used in the case of bit oriented protocols)

User rate (octet 6a)
In GSM only.

Bits
4 3 2 1
0 0 0 10.3 kbit/s Recommendation X.1 and V.110
0 0 1 01.2 kbit/s Recommendation X.1 and V.110
0 0 1 12.4 kbit/s Recommendation X.1 and V.110
0 1 0 04.8 kbit/s Recommendation X.1 and V.110
0 1 0 19.6 kbit/s Recommendation X.1 and V.110
0 1 1 012.0 kbit/s transparent (non compliance with X.1 and V.110)
0 1 1 11.2 kbit/s/75 bit/s Recommendation V.23, (asymmetric) X.1,V.110.

All other values are reserved.

For facsimile group 3 calls the user rate indicates the first and maximum speed the mobile station
is using.
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Table 10.5.110/TS 24.008: Bearer capability information element

Octet 6b for V.110/X.30 rate adaptation Intermediate rate (octet 6b)
In GSM only.

Bits
7 6
0 0 reserved
0 1 reserved
1 0 8 kbit/s
1 1 16 kbit/s

In UMTS, bits 6 and 7 are spare and shall be encoded as 00 by the sending side.

Network independent clock (NIC) on transmission (Tx) (octet 6b) (See Rec. V.110 and X.30),
In GSM only.

Bit
5
0 does not require to send data with network independent clock
1 requires to send data with network independent clock

Network independent clock (NIC) on reception (Rx) (octet 6b) (See Rec. V.110 and X.30)
In GSM only.

Bit
4
0 cannot accept data with network independent clock (i.e. sender does not support this
optional procedure)
1 can accept data with network independent clock (i.e. sender does support this optional
procedure)

Parity information (octet 6b)
Bits
3 2 1
0 0 0 odd
0 1 0 even
0 1 1 none
1 0 0 forced to 0
1 0 1 forced to 1

All other values are reserved.
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Table 10.5.111/TS 24.008: Bearer capability information element

Connection element (octet 6c)
Bit
7 6
0 0 transparent
0 1 non transparent (RLP)
1 0 both, transparent preferred
1 1 both, non transparent preferred

The requesting end (e.g. the one sending the SETUP message) should use the 4 values
depending on its capabilities to support the different modes. The answering party shall only use
the codings 00 or 01, based on its own capabilities and the proposed choice if any. If both MS and
network support both transparent and non transparent, priority should be given to the MS
preference.

Modem type (octet 6c)
Bits
5 4 3 2 1
0 0 0 0 0 none
0 0 0 0 1 V.21 (note 1)
0 0 0 1 0 V.22 (note 1)
0 0 0 1 1 V.22 bis (note 1)
0 0 1 0 0 V.23 (note 1)
0 0 1 0 1 V.26 ter (note 1)
0 0 1 1 0 V.32
0 0 1 1 1 modem for undefined interface
0 1 0 0 0 autobauding type 1

All other values are reserved.
Note 1: In GSM only.

Table 10.5.112/TS 24.008: Bearer capability information element

Other modem type (octet 6d)
Bits
7 6
0 0 no other modem type specified in this field
0 1 V.32bis
1 0 V.34

All other values are reserved.

Fixed network user rate (octet 6d)
Bit
5 4 3 2 1
0 0 0 0 0 Fixed network user rate not applicable/No meaning is associated

with this value.
0 0 0 0 1 9.6 kbit/s Recommendation X.1 and V.110
0 0 0 1 0 14.4 kbit/s Recommendation X.1 and V.110
0 0 0 1 1 19.2 kbit/s Recommendation X.1 and V.110
0 1 0 1 0   32.0 kbit/s Recommendation I.460 (note 2)
0 1 0 0 1   33.6 kbit/s bit transparent  (note 2)
0 0 1 0 0 28.8 kbit/s Recommendation X.1 and V.110
0 0 1 0 1 38.4 kbit/s Recommendation X.1 and V.110
0 0 1 1 0 48.0 kbit/s Recommendation X.1 and V.110(synch) (note 1)
0 0 1 1 1 56.0 kbit/s Recommendation X.1 and V.110(synch) /bit transparent
0 1 0 0 0 64.0 kbit/s bit transparent

All other values are reserved.
Note 1: In GSM only.
Note 2: In UMTS only (Alternative proposal: Only supported in UMTS; if  requested by mobile in
GSM, it may be downgraded by network)
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Table 10.5.113/TS 24.008: Bearer capability information element

Acceptable channel codings (octet 6e), mobile station to network direction:
In GSM only.

Bit
7
0 TCH/F14.4 not acceptable
1 TCH/F14.4 acceptable

Bit
6
0 Spare

Bit
5
0 TCH/F9.6 not acceptable
1 TCH/F9.6 acceptable

Bit
4
0 TCH/F4.8 not acceptable
1 TCH/F4.8 acceptable

Acceptable channel codings (octet 6e), network to MS direction:
Bits 4 to 7 are spare and shall be set to "0".

Maximum number of traffic channels (octet 6e), MS to network direction:
In GSM only.

Bits
3 2 1
0 0 0     1 TCH
0 0 1     2 TCH
0 1 0     3 TCH
0 1 1     4 TCH
1 0 0     5 TCH
1 0 1     6 TCH
1 1 0     7 TCH
1 1 1     8 TCH

Maximum number of traffic channels (octet 6e), network to MS direction:
Bits 1 to 3 are spare and shall be set to “0”.
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Table 10.5.114/TS 24.008: Bearer capability information element

UIMI, User initiated modification indication (octet 6f),
In GSM only.

7 6 5
0 0 0 User initiated modification not allowed/required/applicable
0 0 1 User initiated modification up to 1 TCH/F allowed/may be requested
0 1 0 User initiated modification up to 2 TCH/F allowed/may be requested
0 1 1 User initiated modification up to 3 TCH/F allowed/may be requested
1 0 0 User initiated modification up to 4 TCH/F allowed/may be requested

All other values shall be interpreted as “User initiated modification up to 4 TCH/F may be requested”.

User initiated modification indication is not applicable for transparent connection.

Wanted air interface user rate (octet 6f), MS to network direction:
Bits
4 3 2 1
0 0 0 0Air interface user rate not applicable/No meaning associated with this value
0 0 0 19.6 kbit/s
0 0 1 014.4 kbit/s
0 0 1 119.2 kbit/s
0 1 0 128.8 kbit/s
0 1 1 0     38.4 kbit/s
0 1 1 143.2 kbit/s
1 0 0 057.6 kbit/s
1 0 0 1interpreted by the network as 38.4 kbit/s in this version of the protocol
1 0 1 0interpreted by the network as 38.4 kbit/s in this version of the protocol
1 0 1 1interpreted by the network as 38.4 kbit/s in this version of the protocol
1 1 0 0interpreted by the network as 38.4 kbit/s in this version of the protocol

All other values are reserved.

Wanted air interface user rate (octet 6f), network to MS direction:
Bits 1 to 4 are spare and shall be set to “0”.
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Table 10.5.115/TS 24.008: Bearer capability information element

Layer 2 identity (octet 7)
Bits
7 6
1 0 octet identifier

All other values are reserved

User information layer 2 protocol (octet 7)

Bits
5 4 3 2 1
0 0 1 1 0 recommendation X.25, link level
0 1 0 0 0 ISO 6429, codeset 0 (DC1/DC3)
0 1 0 0 1 reserved: was allocated but never used in earlier phases of the protocol
0 1 0 1 0 videotex profile 1
0 1 1 0 0 COPnoFlCt (Character oriented Protocol with no Flow Control

mechanism)
0 1 1 0 1 X.75 layer 2 modified (CAPI)

All other values are reserved.

Table 10.5.115a/TS 24.008: Bearer capability information element

Acceptable Channel Codings extended (octet 6g) mobile station to network direction:
In GSM only.

Bit
7
0 TCH/F28.8 not acceptable
1 TCH/F28.8 acceptable

Bit
6
0 TCH/F32.0 not acceptable
1 TCH/F32.0 acceptable

Bit
5
0 TCH/F43.2 not acceptable
1 TCH/F43.2 acceptable
Channel Coding Asymmetry Indication

Bits
4 3
0 0 Channel coding symmetry preferred
1 0 Downlink biased channel coding asymmetry is preferred
0 1 Uplink biased channel coding asymmetry is preferred
1 1      Unused, if received it shall be interpreted as “Channel coding symmetry preferred”

EDGE Channel Codings (octet 6g), network to MS direction:
In GSM only.

Bits 3 to 7 are spare and shall be set to "0".

Bits 2 and 1 are spare.

10.5.4.5.1 Static conditions for the bearer capability IE contents

If the information transfer capability field (octet 3) indicates "speech", octets 4, 5, 5a, 5b, 6, 6a, 6b, 6c, 6d, 6e,
6f, 6g and 7 shall not be included.
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If For GSM, if the information transfer capability field (octet 3) indicates "speech", octet 3a etc. shall be
included only if the mobile station supports at least one speech version other than:

- GSM full rate speech version 1; or

- GSM half rate speech version 1.

If the information transfer capability field (octet 3) indicates a value different from "speech", octets 4, 5, 6, 6a,
6b, and 6c shall be included, octets 6d, 6e, 6f and 6g are optional. In the network to MS direction in case
octet 6d is included, octets 6e, 6f and 6g may be included. In the MS to network direction in case octet 6d is
included octet 6e shall also be included and 6f and 6g may be included.

If the information transfer capability field (octet 3) indicates "facsimile group 3", the modem type field (octet
6c) shall indicate "none".

If the information transfer capability field (octet 3) indicates "other ITC" or the rate adaption field (octet 5)
indicates "other rate adaption", octet 5a shall be included.

If the rate adaption field (octet 5) indicates "other rate adaption" and the other rate adaption field (octet 5a)
indicates "V.120" or “H.223 and H.245” or “PIAFS”, octet 5b shall be included.

The modem type field (octet 6c) shall not indicate "autobauding type 1" unless the connection element field
(octet 6c) indicates "non transparent".

10.5.4.16 High layer compatibility

The purpose of the high layer compatibility information element is to provide a means which should be used
by the remote user for compatibility checking. See annex B.

The high layer compatibility information element is coded as shown in figure 10.5.102/TS 24.008 and
table 10.5.125/TS 24.008.

The high layer compatibility is a type 4 information element with a minimum length of 2 octets and a
maximum length of 5 octets.

NOTE: The high layer compatibility information element is transported transparently by a PLMN
between a call originating entity (e.g. a calling user) and the addressed entity (e.g. a remote user
or a high layer function network node addressed by the call originating entity). However, if
explicitly requested by the user (at subscription time), a network which provides some
capabilities to realize teleservices may interpret this information to provide a particular service.

   8     7     6     5     4     3     2     1
+-----------------------------------------------+
G G +LJK OD\HU FRPSDWLELOLW\ ,(, G RFWHW �
+-----------------------------------------------G
G G
G /HQJWK RI KLJK OD\HU FRPSDWLELOLW\ FRQWHQWV G RFWHW �
+-----------------------------------------------G
G � G FRGLQJ G GSUHVHQWDW� G
G H[W G VWDQGDUG G LQWHUSUHWDWLRQ GPHWKRG RI G RFWHW �
G G G GSURWRFRO G
G G G GSURILOH G
+-----+-----------------------------------------G
G ��� G G RFWHW �
G H[W G+LJK OD\HU FKDUDFWHULVWLFV LGHQWLILFDWLRQG
+-----+-----------------------------------------G
G � G ([WHQGHG KLJK OD\HU FKDUDFWHULVWLFV GRFWHW �D
G H[W G LGHQWLILFDWLRQ G �QRWH�
+-----------------------------------------------+

Figure 10.5.102/TS 24.008 High layer compatibility information element

If the value part of the IE is empty, the IE indicates "not applicable".

NOTE 1: Octet 4a This octet may be present e.g. when octet 4 indicates Maintenance or Management.

NOTE: Octet 4a may be present e.g. when octet 4 indicates Maintenance or Management, or audio
visual.
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NOTE 2: This octet  may be present when octet 4 indicates audio visual.

Table 10.5.125/TS 24.008: High layer compatibility information element

+------------------------------------------------------+
G &RGLQJ VWDQGDUG �RFWHW �� G
G VHH CCITT ITU Recommendation Q.931.                  G
G G
G G
G ,QWHUSUHWDWLRQ �RFWHW �� G
G VHH CCITT ITU Recommendation Q.931.                  G
G G
G G
G 3UHVHQWDWLRQ PHWKRG RI SURWRFRO SURILOH �RFWHW �� G
G VHH CCITT ITU Recommendation Q.931.                  G
G G
G G
G +LJK OD\HU FKDUDFWHULVWLFV LGHQWLILFDWLRQ �RFWHW �� G
G VHH CCITT ITU Recommendation Q.931.                  G
G G
G ([WHQGHG KLJK OD\HU FKDUDFWHULVWLFV LGHQWLILFDWLRQ G
G �RFWHW �D� G
G VHH CCITT ITU Recommendation Q.931.                  G
+------------------------------------------------------+

10.5.4.18 Low layer compatibility

The purpose of the low layer compatibility information element is to provide a means which should be used
for compatibility checking by an addressed entity (e.g., a remote user or an interworking unit or a high layer
function network node addressed by the calling user). The low layer compatibility information element is
transferred transparently by a PLMN between the call originating entity (e.g. the calling user) and the
addressed entity.

Except for the information element identifier, the low layer compatibility information element is coded as in
ETS 300 102-1 ITU recommendation Q.931.

The low layer compatibility is a type 4 information element with a minimum length of 2 octets and a maximum
length of 15 18 octets.

   8     7     6     5     4     3     2     1
+-----------------------------------------------+
G G /RZ OD\HU FRPSDWLELOLW\ ,(, G RFWHW �
+-----------------------------------------------G
G /HQJWK RI WKH ORZ OD\HU FRPSDWLELOLW\ FRQWHQWVG RFWHW �
+-----------------------------------------------G
G G RFWHW �
G 7KH IROORZLQJ RFWHWV DUH FRGHG G
G DV GHVFULEHG LQ ETS 300 102-1          G �
G ITU Recommendation Q.931               G  :
G G �
+-----------------------------------------------+

Figure 10.5.104/TS 24.008 Low layer compatibility information element

If the value part of the IE is empty, the IE indicates "not applicable".
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