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In order to ensure TX/RX DTX handler synchronisation at handover, the uplink TX DTX handler in the M S shall accept
messages from TX RSS with control parameter NSY NC, resulting in the following operation during a period of the next
NSYNC frames:

e TheTX DTX handler shall send SID_UPDATE instead of NO_DATA framesto the TX RSS.

« |, however, during this period of NSY NC frames, VAD flag is equal to 1 at |east for one speech frame, TX DTX
handler shall send SPEECH frames for the rest of the period of the NSYNC frames. Note the TX DTX handler

shall send SPEECH frames at least for the duratlon of the hanqover perlod Whena#e&dumugtthakpened—\#ADﬂﬂag

5.1.2 Functions of the TX Radio Subsystem

The TX Radio Subsystem has the following overall functionality. The radio transmission is cut after the transmission of
aSID_FIRST frame when the speaker stops talking. During speech pauses the transmission is resumed at regular
intervals for transmission of one SID_UPDATE frame, in order to update the generated comfort noise on the RX side
(and to improve the measurement of the link quality by the RSS). Note that the transcoder knows what frames to send. In
the case when nothing is to be transmitted it outputs frames marked with TX_TYPE ="NO_DATA”".

Within the TX Radio Subsystem the TX_TY PE Monitoring unit controls the operation of the Channel Encoder (as
specified in GSM 05.03) and the Transmission of the frame. Control input to the TX_TY PE Monitoring unit is the
TX_TYPE. Control output and input to the Channel Encoder are indicators specifying the frame format. These frame
format indicators are defined in GSM 05.03, they are different for TCH/AFS and TCH/AHS.

5.1.2.1 Functions of the TX Radio Subsystem for TCH/AFS

The TX Radio Subsystem operates in the following way regarding DTX (without TFO):

- al frames marked with TX_TYPE =" SPEECH_GOOQOD " are scheduled for normal channel coding and
transmission. The frame format for CHE operation shall be SPEECH. If, however, the previous frame was not of
TX_TYPE ="“SPEECH_GOOD”, an ONSET frame format followed by SPEECH_GOOD shall be signalled to
the CHE;

- for framesmarked with TX_TYPE =“SID_FIRST” aSID_FIRST frame format is signalled to the CHE;

- frames marked with TX_TYPE = “SID_UPDATE” are scheduled for SID_UPDATE frame channel coding and
transmission. The frame format signalled to CHE is SID_UPDATE;

- for frames marked with TX_TYPE = “NO_DATA” no processing or transmission is carried out.

If aSID_FIRST frame or thefirst SID_UPDATE frame after a SID_FIRST frame, is stolen for Fast Associated Control
Channel (FACCH) signalling purposes, then the subsequent frame shall be scheduled for transmission of the
SID_FIRST or SID_UPDATE frame (whichever applies) instead.

SPEECH frames shall override possible SID_FIRST or SID_UPDATE frames in exceptional cases.

At handover, TX/RX DTX handler synchronisation shall beinitiated. At the time instant before the M S starts sending to
the new base station, a message shall be sent to the uplink TX DTX handler with the parameter NSYNC = 12.

5.1.2.2 Functions of the TX Radio Subsystem for TCH/AHS

The TX Radio Subsystem operates in the following way regarding DTX:

- al frames marked with TX_TYPE =" SPEECH_GOOQOD " are scheduled for normal channel coding and
transmission. The frame format for CHE operation shall be SPEECH. However, if the previous frame was of
TX_TYPE="SID_FIRST”, aSID_FIRST_INH frame format followed by SPEECH_GOOQOD shall be signalled
to the CHE. If the previous frame was of TX_TYPE =“SID_UPDATE”", aSID_UPDATE_INH frame format
followed by SPEECH_GOOD shall be signalled to the CHE. If the previous frame was of TX_TYPE
“NO_DATA", an ONSET frame format followed by SPEECH_GOOD shall be signalled to the CHE;
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- for frames marked with TX_TYPE =“SID_FIRST” aSID_FIRST_P1 frame format is signalled to the CHE.
Note: All 4 TDMA frames carrying the bits of this frame shall be transmitted. The Mode Indication received with
the frame is stored for potential use in the next frame;

- for frames marked with TX_TYPE =“SID_UPDATE” aSID_UPDATE frame format is signalled to the CHE.
All 4 TDMA frames carrying the bits of this frame shall be transmitted;

- for frames marked with TX_TYPE = “NO_DATA”", no processing or transmission is carried out. However, if the
preceding frame was marked with TX_TYPE =“SID_FIRST”, aSID_FIRST_P2 frame format is signalled to
CHE. Note: The 2 TDMA frames carrying bits of this frame shall be transmitted. If, depending on the current
frame number, the Mode Indication is to be transmitted with these TDMA frames, the Mode Indication shall be
used that was stored during the processing of the preceding SID_FIRST frame.

If aSID_FIRST frame or aSID_UPDATE frame is affected by Fast Associated Control Channel (FACCH) signalling
purposes, then the SID_FIRST or SID_UPDATE frame (whichever applies) shall be re-scheduled for transmission
immediately after the FACCH signalling.

:Note: aSID _FIRST or aSID _UPDATE frameis considered as stolen when this frame must be replaced by a FACCH
frame, or by a RATSCCH frame, or when this frame is replaced by another re-scheduled SID FIRST frame.

SPEECH frames shall override possible SID_FIRST or SID_UPDATE frames in exceptional cases.

At handover, TX/RX DTX handler synchronisation shall be initiated. At the time instant before the M S starts sending to
the new base station, a message shall be sent to the uplink TX DTX handler with the parameter NSYNC = 12,

5.1.2.3 Functions of the Downlink TX Radio Subsystem for TFO

The TX Radio Subsystem in the BTS shall in addition operate in the following way regarding DTX, if TFO is ongoing
(see GSM 08.62):

*  Frameswith TX_TYPE = SPEECH_GOOD, SID_FIRST and SID_UPDATE shall be handled as usual in DTX,
regardless whether DTX in downlink is requested or not. Also NO_DATA shall be handled asusual, if DTX is
requested.

*  Frameswith TX_TYPE = NO_DATA shall bereplaced by SID_FILLER frames, if DTX in downlink is not
requested. By thisthe radio transmission continues in downlink, although no parameters are transmitted in speech
pauses on the Abis interface. The MS generates Comfort Noise in these speech pauses.

*  Frameswith TX_TYPE = SPEECH_DEGRADED shall be handled exactly like SPEECH_GOOQOD frames.

*  For framewith TX_TYPE = SPEECH_BAD and SID_BAD the CHE shall perform its regular processing, but then
shall invert the six, respectively 14 CRC bits before convolutional encoding and transmitting the frames on the air
interface. By this the error concealment mechanismin the MSistriggered to handle these corrupted frames.

*  ONSET frames may beignored by the TX Radio Subsystem and need not to be processed.

Definition: SID_FILLER frames arelike SID_BAD frames, but with al information bits set to “1”. The 14 CRC bits
shall artificially be inverted by the CHE before convolutional encoding and transmission.

5.1.2.4 Functions of the TX Radio Subsystem for RATSCCH

During regular speech transmission (in the middle of a speech burst)RATSCCH replaces (steals) one (TCH/AFS)
respectively two (TCH/AHS) speech frames (see GSM 05.09). Also in al non speech cases the RATSCCH shall be
handled like speech. The respective RATSCCH frame formats (RATSCCH in case of TCH/AFS, respectively
RATSCCH_MARKER and RATSCCH_DATA in case of TCH/AHS) shall be signalled to the CHE.

If RATSCCH has to be sent during a speech pausein DTX, then first an ONSET frame shall be signalled to the CHE,
followed by the RATSCCH frame(s) and finally by the respective SID_FIRST frame(s).

If aSID_UPDATE frameis affected by RATSCCH signalling, then the SID_UPDATE frame shall be re-scheduled for
transmission immediately after the RATSCCH signalling.
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FACCH should be handled in the same way as a RATSCCH, i.e. like a short speech burst.
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Figure 6: Normal hangover procedure (Ngjapseq > 23)

If, however, at the end of the speech burst, less than 24 frames have elapsed since the last SID_UPDATE frame was
computed and passed to the RSS, then thislast analysed SID_UPDATE frame shall repeatedly be passed to the RSS
whenever aSID_UPDATE frame isto be produced, until a new updated SID analysisis available (8 consecutive frames
marked with VAD flag ="0").This reduces the activity on the air in cases where short background noise spikes are taken
for speech, by avoiding the "hangover" waiting for the SID frame computation.

Once the first SID analysis after the end of a speech burst has been computed and the SID_FIRST frame has been
passed to the Radio Subsystem, the TX DTX handler shall at regular intervals compute and pass updated SID_UPDATE
(Comfort Noise) frames to the Radio Subsystem (RSS) aslong as VAD flag="0". SID_UPDATE frames shall be
generated every 8" frame. Thefirst SID_UPDATE shall be sent as the third frame after the SID_FIRST frame.

The speech encoder is operated in full speech modality if TX_TYPE =" SPEECH_GOOD " and otherwisein a
simplified mode, because not all encoder functions are required for the evaluation of comfort noise parameters and
because comfort noise parameters are only to be generated at certain times.

In order to ensure TX/RX DTX handler synchronisation at handover, the uplink TX DTX handler in the M S shall accept
messages from TX RSS with control parameter NSY NC, resulting in the following operation during a period of the next
NSYNC frames:

e TheTX DTX handler shall send SID_UPDATE instead of NO_DATA framesto the TX RSS.

* |f, however, during this period of NSYNC frames, VAD flag isegual to 1 at |east for one speech frame, TX DTX
handler shall send SPEECH frames for the rest of the period of the NSYNC frames. Note the TX DTX handler shall

send SPEECH frames at least for the duratlon of the hanqover perlod Whenatepdumug%happened#m;ﬂag—%

A.5.1.2 Functions of the TX Radio Subsystem

The TX Radio Subsystem has the following overall functionality. The radio transmission is cut after the transmission of
aSID_FIRST frame when the speaker stops talking. During speech pauses the transmission is resumed at regular
intervals for transmission of one SID_UPDATE frame, in order to update the generated comfort noise on the RX side
(and to improve the measurement of the link quality by the RSS). Note that the transcoder knows what frames to send. In
the case when nothing is to be transmitted it outputs frames marked with TX_TYPE ="NO_DATA".

Within the TX Radio Subsystem the TX_TY PE Monitoring unit controls the operation of the Channel Encoder (as
specified in 3G TS 25.003) and the Transmission of the frame. Control input to the TX_TY PE Monitoring unit isthe
TX_TYPE. Control output and input to the Channel Encoder are indicators specifying the frame format. These frame
format indicators are defined in 3G TS 25.003, they are different for TCH/AFS and TCH/AHS.
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A5.1.2.1 Functions of the TX Radio Subsystem for TCH/AFS

The TX Radio Subsystem operates in the following way regarding DTX (without TFO):

al frames marked with TX_TYPE =" SPEECH_GOOD " are scheduled for normal channel coding and
transmission. The frame format for CHE operation shall be SPEECH. If, however, the previous frame was not of
TX_TYPE =“SPEECH_GOOD”, an ONSET frame format followed by SPEECH_GOOD shall be signalled to

the CHE;
for frames marked with TX_TYPE =“SID_FIRST” aSID_FIRST frame format is signalled to the CHE;

frames marked with TX_TYPE =“SID_UPDATE" are scheduled for SID_UPDATE frame channel coding and
transmission. The frame format signalled to CHE is SID_UPDATE;

for frames marked with TX_TYPE = “NO_DATA” no processing or transmission is carried out.

If aSID_FIRST frameor aSID_UPDATE frameis stolen for Fast Associated Control Channel (FACCH) signalling
purposes, then the subsequent frame shall be scheduled for transmission of the SID_FIRST or SID_UPDATE frame

(whichever applies) instead.
SPEECH frames shall override possible SID_FIRST or SID_UPDATE frames in exceptional cases.

At handover, TX/RX DTX handler synchronisation shall be initiated. At the time instant before the M S starts sending to
the new base station, a message shall be sent to the uplink TX DTX handler with the parameter NSYNC = 12,

A5.1.2.2 Functions of the TX Radio Subsystem for TCH/AHS

The TX Radio Subsystem operates in the following way regarding DTX:

al frames marked with TX_TYPE =" SPEECH_GOOD " are scheduled for normal channel coding and
transmission. The frame format for CHE operation shall be SPEECH. However, if the previous frame was of
TX_TYPE="SID_FIRST", aSID_FIRST_INH frame format followed by SPEECH_GOOD shall be signalled
to the CHE. If the previous framewas of TX_TYPE ="“SID_UPDATE”, aSID_UPDATE_INH frame format
followed by SPEECH_GOOD shall be signalled to the CHE. If the previous frame was of TX_TYPE
“NO_DATA”, an ONSET frame format followed by SPEECH_GOQOD shall be signalled to the CHE;

for frames marked with TX_TYPE =“SID_FIRST” aSID_FIRST_P1 frame format is signalled to the CHE. Note:
All 4 TDMA frames carrying the bits of this frame shall be transmitted. The Mode Indication received with the
frameis stored for potential usein the next frame;

for frames marked with TX_TYPE =“SID_UPDATE” aSID_UPDATE frame format is signalled to the CHE. All 4
TDMA frames carrying the bits of this frame shall be transmitted,;

for frames marked with TX_TYPE = “NO_DATA", no processing or transmission is carried out. However, if the
preceding frame was marked with TX_TYPE =“SID_FIRST”, aSID_FIRST_P2 frame format is signalled to
CHE. Note: The 2 TDMA frames carrying bits of this frame shall be transmitted. If, depending on the current
frame number, the Mode Indication is to be transmitted with these TDMA frames, the Mode Indication shall be
used that was stored during the processing of the preceding SID_FIRST frame.

If aSID_FIRST frame or the first SID_UPDATE frame after aSID_FIRST frame, is affected by Fast Associated
Control Channel (FACCH) signalling purposes, then the SID_FIRST or SID_UPDATE frame (whichever applies) shall
be re-scheduled for transmission immediately after the FACCH signalling.

Note: aSID FIRST or aSID UPDATE frameis considered as stolen when this frame must be replaced by a FACCH
frame, or by a RATSCCH frame, or when this frame is replaced by another re-scheduled SID FIRST frame.

SPEECH frames shall override possible SID_FIRST or SID_UPDATE frames in exceptional cases.

At handover, TX/RX DTX handler synchronisation shall be initiated. At the time instant before the M S starts sending to
the new base station, a message shall be sent to the uplink TX DTX handler with the parameter NSYNC = 12,
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Figure 6: Normal hangover procedure (Ngjapseq > 23)

If, however, at the end of the speech burst, less than 24 frames have elapsed since the last SID_UPDATE frame was
computed and passed to the RSS, then thislast analysed SID_UPDATE frame shall repeatedly be passed to the RSS
whenever aSID_UPDATE frame isto be produced, until a new updated SID analysisis available (8 consecutive frames
marked with VAD flag ="0").This reduces the activity on the air in cases where short background noise spikes are taken
for speech, by avoiding the "hangover" waiting for the SID frame computation.

Once the first SID analysis after the end of a speech burst has been computed and the SID_FIRST frame has been
passed to the Radio Subsystem, the TX DTX handler shall at regular intervals compute and pass updated SID_UPDATE
(Comfort Noise) frames to the Radio Subsystem (RSS) aslong as VAD flag="0". SID_UPDATE frames shall be
generated every 8" frame. Thefirst SID_UPDATE shall be sent as the third frame after the SID_FIRST frame.

The speech encoder is operated in full speech modality if TX_TYPE =" SPEECH_GOOD " and otherwisein a
simplified mode, because not all encoder functions are required for the evaluation of comfort noise parameters and
because comfort noise parameters are only to be generated at certain times.

In order to ensure TX/RX DTX handler synchronisation at handover, the uplink TX DTX handler in the M S shall accept
messages from TX RSS with control parameter NSY NC, resulting in the following operation during a period of the next
NSYNC frames:

e TheTX DTX handler shall send SID_UPDATE instead of NO_DATA framesto the TX RSS.

e |f, during this period of NSYNC frames, VAD flag is equal to 1 at least for one speech frame, TX DTX handler
shall send SPEECH frames for the rest of the period of the NSY NC frames. Note the TX DTX handler shall send

SPEECH frames at least for the duratlon of the hanqover perlod Wheneveedumqg%ha%pemdA#ADﬂag—%the

A.5.1.2 Functions of the TX Radio Subsystem

The TX Radio Subsystem has the following overall functionality. The radio transmission is cut after the transmission of
aSID_FIRST frame when the speaker stops talking. During speech pauses the transmission is resumed at regular
intervals for transmission of one SID_UPDATE frame, in order to update the generated comfort noise on the RX side
(and to improve the measurement of the link quality by the RSS). Note that the transcoder knows what frames to send. In
the case when nothing is to be transmitted it outputs frames marked with TX_TYPE ="NO_DATA".

Within the TX Radio Subsystem the TX_TY PE Monitoring unit controls the operation of the Channel Encoder (as
specified in 3G TS 25.003) and the Transmission of the frame. Control input to the TX_TY PE Monitoring unit isthe
TX_TYPE. Control output and input to the Channel Encoder are indicators specifying the frame format. These frame
format indicators are defined in 3G TS 25.003, they are different for TCH/AFS and TCH/AHS.
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A5.1.2.1 Functions of the TX Radio Subsystem for TCH/AFS

The TX Radio Subsystem operates in the following way regarding DTX (without TFO):

al frames marked with TX_TYPE =" SPEECH_GOOD " are scheduled for normal channel coding and
transmission. The frame format for CHE operation shall be SPEECH. If, however, the previous frame was not of
TX_TYPE =“SPEECH_GOOD”, an ONSET frame format followed by SPEECH_GOOD shall be signalled to

the CHE;
for frames marked with TX_TYPE =“SID_FIRST” aSID_FIRST frame format is signalled to the CHE;

frames marked with TX_TYPE =“SID_UPDATE" are scheduled for SID_UPDATE frame channel coding and
transmission. The frame format signalled to CHE is SID_UPDATE;

for frames marked with TX_TYPE = “NO_DATA” no processing or transmission is carried out.

If aSID_FIRST frameor aSID_UPDATE frameis stolen for Fast Associated Control Channel (FACCH) signalling
purposes, then the subsequent frame shall be scheduled for transmission of the SID_FIRST or SID_UPDATE frame

(whichever applies) instead.
SPEECH frames shall override possible SID_FIRST or SID_UPDATE frames in exceptional cases.

At handover, TX/RX DTX handler synchronisation shall be initiated. At the time instant before the M S starts sending to
the new base station, a message shall be sent to the uplink TX DTX handler with the parameter NSYNC = 12,

A5.1.2.2 Functions of the TX Radio Subsystem for TCH/AHS

The TX Radio Subsystem operates in the following way regarding DTX:

al frames marked with TX_TYPE =" SPEECH_GOOD " are scheduled for normal channel coding and
transmission. The frame format for CHE operation shall be SPEECH. However, if the previous frame was of
TX_TYPE="SID_FIRST", aSID_FIRST_INH frame format followed by SPEECH_GOOD shall be signalled
to the CHE. If the previous framewas of TX_TYPE ="“SID_UPDATE”, aSID_UPDATE_INH frame format
followed by SPEECH_GOOD shall be signalled to the CHE. If the previous frame was of TX_TYPE
“NO_DATA”, an ONSET frame format followed by SPEECH_GOQOD shall be signalled to the CHE;

for frames marked with TX_TYPE =“SID_FIRST” aSID_FIRST_P1 frame format is signalled to the CHE. Note:
All 4 TDMA frames carrying the bits of this frame shall be transmitted. The Mode Indication received with the
frameis stored for potential usein the next frame;

for frames marked with TX_TYPE =“SID_UPDATE” aSID_UPDATE frame format is signalled to the CHE. All 4
TDMA frames carrying the bits of this frame shall be transmitted,;

for frames marked with TX_TYPE = “NO_DATA", no processing or transmission is carried out. However, if the
preceding frame was marked with TX_TYPE =“SID_FIRST”, aSID_FIRST_P2 frame format is signalled to
CHE. Note: The 2 TDMA frames carrying bits of this frame shall be transmitted. If, depending on the current
frame number, the Mode Indication is to be transmitted with these TDMA frames, the Mode Indication shall be
used that was stored during the processing of the preceding SID_FIRST frame.

If aSID_FIRST frame or the first SID_UPDATE frame after aSID_FIRST frame, is affected by Fast Associated
Control Channel (FACCH) signalling purposes, then the SID_FIRST or SID_UPDATE frame (whichever applies) shall
be re-scheduled for transmission immediately after the FACCH signalling.

Note: aSID FIRST or aSID UPDATE frameis considered as stolen when this frame must be replaced by a FACCH
frame, or by a RATSCCH frame, or when this frame is replaced by another re-scheduled SID FIRST frame.

SPEECH frames shall override possible SID_FIRST or SID_UPDATE frames in exceptional cases.

At handover, TX/RX DTX handler synchronisation shall be initiated. At the time instant before the M S starts sending to
the new base station, a message shall be sent to the uplink TX DTX handler with the parameter NSYNC = 12,
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In order to ensure TX/RX DTX handler synchronisation at handover, the uplink TX DTX handler in the M S shall accept
messages from TX RSS with control parameter NSY NC, resulting in the following operation during the next NSYNC
frames:

e TheTX DTX handler shall send SID_UPDATE instead of NO_DATA framesto the TX RSS.

*  Whenever, during that period VAD flag = 1, the TX DTX handler shall continue to produce SPEECH frames for at
least the rest of the period and, in addition, the hangover period.

5.1.2 Functions of the TX Radio Subsystem

The TX Radio Subsystem has the following overall functionality. The radio transmission is cut after the transmission of
aSID_FIRST frame when the speaker stops talking. During speech pauses the transmission is resumed at regular
intervals for transmission of one SID_UPDATE frame, in order to update the generated comfort noise on the RX side
(and to improve the measurement of the link quality by the RSS). Note that the transcoder knows what frames to send. In
the case when nothing is to be transmitted it outputs frames marked with TX_TYPE ="NO_DATA".

Within the TX Radio Subsystem the TX_TY PE Monitoring unit controls the operation of the Channel Encoder (as
specified in GSM 05.03) and the Transmission of the frame. Control input to the TX_TY PE Monitoring unit is the
TX_TYPE. Control output and input to the Channel Encoder are indicators specifying the frame format. These frame
format indicators are defined in GSM 05.03, they are different for TCH/AFS and TCH/AHS.

5.1.2.1 Functions of the TX Radio Subsystem for TCH/AFS
The TX Radio Subsystem operates in the following way regarding DTX (without TFO):

- al frames marked with TX_TYPE =" SPEECH_GOOD " are scheduled for normal channel coding and
transmission. The frame format for CHE operation shall be SPEECH. If, however, the previous frame was not of
TX_TYPE =“SPEECH_GOOD”, an ONSET frame format followed by SPEECH_GOOD shall be signalled to
the CHE;

- for frames marked with TX_TYPE =“SID_FIRST” aSID_FIRST frame format is signalled to the CHE;

- frames marked with TX_TYPE = “SID_UPDATE” are scheduled for SID_UPDATE frame channel coding and
transmission. The frame format signalled to CHE is SID_UPDATE;

- for frames marked with TX_TYPE = “NO_DATA” no processing or transmission is carried out.

If aSID_FIRST frame or athefirst SID_UPDATE frame-afteraSID—FHRST-frame, is stolen for Fast Associated
Control Channel (FACCH) signalling purposes, then the subsegquent frame shall be scheduled for transmission of the
SID_FIRST or SID_UPDATE frame (whichever applies) instead.

SPEECH frames shall override possible SID_FIRST or SID_UPDATE frames in exceptional cases.

At handover, TX/RX DTX handler synchronisation shall be initiated. At the time instant before the M S starts sending to
the new base station, a message shall be sent to the uplink TX DTX handler with the parameter NSYNC = 12.

5.1.2.2 Functions of the TX Radio Subsystem for TCH/AHS
The TX Radio Subsystem operates in the following way regarding DTX:

- al frames marked with TX_TYPE =" SPEECH_GOOD " are scheduled for normal channel coding and
transmission. The frame format for CHE operation shall be SPEECH. However, if the previous frame was of
TX_TYPE="SID_FIRST", aSID_FIRST_INH frame format followed by SPEECH_GOOQOD shall be signalled
to the CHE. If the previous frame was of TX_TYPE =“SID_UPDATE”", aSID_UPDATE_INH frame format
followed by SPEECH_GOOD shall be signalled to the CHE. If the previous frame was of TX_TYPE
“NO_DATA", an ONSET frame format followed by SPEECH_GOOD shall be signalled to the CHE;

- for framesmarked with TX_TYPE =“SID_FIRST” aSID_FIRST_P1 frame format is signalled to the CHE.
Note: All 4 TDMA frames carrying the bits of this frame shall be transmitted. The Mode Indication received with
the frame is stored for potential use in the next frame;
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- for frames marked with TX_TYPE = “SID_UPDATE" a SID_UPDATE frame format is signalled to the CHE.
All 4 TDMA frames carrying the bits of this frame shall be transmitted;

- for frames marked with TX_TYPE =“NO_DATA”, no processing or transmission is carried out. However, if the
preceding frame was marked with TX_TYPE =“SID_FIRST”, aSID_FIRST_P2 frame format is signalled to
CHE. Note: The 2 TDMA frames carrying bits of this frame shall be transmitted. If, depending on the current
frame number, the Mode Indication isto be transmitted with these TDMA frames, the Mode Indication shall be
used that was stored during the processing of the preceding SID_FIRST frame.

If aSID_FIRST frame or aSID_UPDATE frame is affected by Fast Associated Control Channel (FACCH) signalling
purposes, then the SID_FIRST or SID_UPDATE frame (whichever applies) shall be re-scheduled for transmission
immediately after the FACCH signalling.

SPEECH frames shall override possible SID_FIRST or SID_UPDATE frames in exceptional cases.

At handover, TX/RX DTX handler synchronisation shall beinitiated. At the time instant before the M S starts sending to
the new base station, a message shall be sent to the uplink TX DTX handler with the parameter NSYNC = 12.

5.1.2.3 Functions of the Downlink TX Radio Subsystem for TFO

The TX Radio Subsystem in the BTS shall in addition operate in the following way regarding DTX, if TFO isongoing
(see GSM 08.62):

«  Frameswith TX_TYPE = SPEECH_GOOD, SID_FIRST and SID_UPDATE shall be handled as usual in DTX,
regardless whether DTX in downlink is requested or not. Also NO_DATA shall be handled as usud, if DTX is
requested.

e Frameswith TX_TYPE = NO_DATA shal bereplaced by SID_FILLER frames, if DTX in downlink is not
requested. By thisthe radio transmission continuesin downlink, although no parameters are transmitted in speech
pauses on the Abis interface. The M S generates Comfort Noise in these speech pauses.

*  Frameswith TX_TYPE = SPEECH_DEGRADED shall be handled exactly like SPEECH_GOOQOD frames.

e For framewith TX_TYPE = SPEECH_BAD and SID_BAD the CHE shall perform its regular processing, but then
shall invert the six, respectively 14 CRC hits before convolutional encoding and transmitting the frames on the air
interface. By this the error concealment mechanism in the MSistriggered to handle these corrupted frames.

»  ONSET frames may be ignored by the TX Radio Subsystem and need not to be processed.

Definition: SID_FILLER framesare like SID_BAD frames, but with all information bits set to “1". The 14 CRC bits
shall artificially be inverted by the CHE before convolutional encoding and transmission.

5.1.24 Functions of the TX Radio Subsystem for RATSCCH

During regular speech transmission (in the middle of a speech burst) RATSCCH replaces (steals) one (TCH/AFS)
respectively two (TCH/AHS) speech frames (see GSM 05.09). Also in al non speech cases the RATSCCH shall be
handled like speech. The respective RATSCCH frame formats (RATSCCH in case of TCH/AFS, respectively
RATSCCH_MARKER and RATSCCH_DATA in case of TCH/AHS) shall be signalled to the CHE.

If RATSCCH hasto be sent during a speech pause in DTX, then first an ONSET frame shall be signalled to the CHE,
followed by the RATSCCH frame(s) and finally by the respective SID_FIRST frame(s).

If aSID_UPDATE frameis affected by RATSCCH signalling, then the SID_UPDATE frame shall be re-scheduled for
transmission immediately after the RATSCCH signalling.

FACCH should be handled in the same way as a RATSCCH, i.e. like a short speech burst.
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(Comfort Noise) frames to the Radio Subsystem (RSS) aslong as VAD flag="0". SID_UPDATE frames shall be
generated every 8" frame. Thefirst SID_UPDATE shall be sent as the third frame after the SID_FIRST frame.

The speech encoder is operated in full speech modality if TX_TYPE =" SPEECH_GOOD " and otherwisein a
simplified mode, because not all encoder functions are required for the evaluation of comfort noise parameters and
because comfort noise parameters are only to be generated at certain times.

In order to ensure TX/RX DTX handler synchronisation at handover, the uplink TX DTX handler in the M S shall accept
messages from TX RSS with control parameter NSY NC, resulting in the following operation during the next NSYNC
frames:

e TheTX DTX handler shall send SID_UPDATE instead of NO_DATA framesto the TX RSS.

*  Whenever, during that period VAD flag = 1, the TX DTX handler shall continue to produce SPEECH frames for at
least the rest of the period and, in addition, the hangover period.

A.5.1.2 Functions of the TX Radio Subsystem

The TX Radio Subsystem has the following overall functionality. The radio transmission is cut after the transmission of
aSID_FIRST frame when the speaker stops talking. During speech pauses the transmission is resumed at regular
intervals for transmission of one SID_UPDATE frame, in order to update the generated comfort noise on the RX side
(and to improve the measurement of the link quality by the RSS). Note that the transcoder knows what frames to send. In
the case when nothing is to be transmitted it outputs frames marked with TX_TYPE ="NO_DATA".

Within the TX Radio Subsystem the TX_TY PE Monitoring unit controls the operation of the Channel Encoder (as
specified in 3G TS 25.003) and the Transmission of the frame. Control input to the TX_TY PE Monitoring unit isthe
TX_TYPE. Control output and input to the Channel Encoder are indicators specifying the frame format. These frame
format indicators are defined in 3G TS 25.003, they are different for TCH/AFS and TCH/AHS.

A5.1.21 Functions of the TX Radio Subsystem for TCH/AFS

The TX Radio Subsystem operates in the following way regarding DTX (without TFO):

all frames marked with TX_TYPE =" SPEECH_GOOD " are scheduled for normal channel coding and
transmission. The frame format for CHE operation shall be SPEECH. If, however, the previous frame was not of
TX_TYPE =“SPEECH_GOOD”, an ONSET frame format followed by SPEECH_GOOD shall be signalled to
the CHE;

for frames marked with TX_TYPE =“SID_FIRST” aSID_FIRST frame format is signalled to the CHE;

frames marked with TX_TYPE =“SID_UPDATE" are scheduled for SID_UPDATE frame channel coding and
transmission. The frame format signalled to CHE is SID_UPDATE;

for frames marked with TX_TYPE =“NO_DATA” no processing or transmission is carried out.

If aSID_FIRST frame or aSID_UPDATE frameis stolen for Fast Associated Control Channel (FACCH) signalling
purposes, then the subsequent frame shall be scheduled for transmission of the SID_FIRST or SID_UPDATE frame
(whichever applies) instead.

SPEECH frames shall override possible SID_FIRST or SID_UPDATE frames in exceptional cases.

At handover, TX/RX DTX handler synchronisation shall beinitiated. At the time instant before the M S starts sending to
the new base station, a message shall be sent to the uplink TX DTX handler with the parameter NSYNC = 12.
A5.1.2.2 Functions of the TX Radio Subsystem for TCH/AHS

The TX Radio Subsystem operates in the following way regarding DTX:

all frames marked with TX_TYPE =" SPEECH_GOOD " are scheduled for normal channel coding and
transmission. The frame format for CHE operation shall be SPEECH. However, if the previous frame was of
TX_TYPE="SID_FIRST", aSID_FIRST_INH frame format followed by SPEECH_GOOQOD shall be signalled
to the CHE. If the previous frame was of TX_TYPE =“SID_UPDATE”", aSID_UPDATE_INH frame format
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followed by SPEECH_GOOD shall be signalled to the CHE. If the previous frame was of TX_TYPE
“NO_DATA", an ONSET frame format followed by SPEECH_GOOD shall be signalled to the CHE;

for frames marked with TX_TYPE =“SID_FIRST” aSID_FIRST_P1 frame format is signalled to the CHE. Note:
All 4 TDMA frames carrying the bits of this frame shall be transmitted. The Mode Indication received with the
frame is stored for potential usein the next frame;

for frames marked with TX_TYPE =“SID_UPDATE” aSID_UPDATE frame format is signalled to the CHE. All 4
TDMA frames carrying the bits of this frame shall be transmitted;

for frames marked with TX_TYPE =“NO_DATA”, no processing or transmission is carried out. However, if the
preceding frame was marked with TX_TYPE =“SID_FIRST”, aSID_FIRST_P2 frame format is signalled to
CHE. Note: The 2 TDMA frames carrying bits of this frame shall be transmitted. If, depending on the current
frame number, the Mode Indication isto be transmitted with these TDMA frames, the Mode Indication shall be
used that was stored during the processing of the preceding SID_FIRST frame.

| If aSID_FIRST frame or athefirst SID_UPDATE frame-after-aSID—FHRSTframe, is affected by Fast Associated
Control Channel (FACCH) signalling purposes, then the SID_FIRST or SID_UPDATE frame (whichever applies) shall
be re-scheduled for transmission immediately after the FACCH signalling.

SPEECH frames shall override possible SID_FIRST or SID_UPDATE frames in exceptional cases.

At handover, TX/RX DTX handler synchronisation shall be initiated. At the time instant before the M S starts sending to
the new base station, a message shall be sent to the uplink TX DTX handler with the parameter NSYNC = 12.
A5.1.2.3 Functions of the Downlink TX Radio Subsystem for TFO

The TX Radio Subsystem in the BTS shall in addition operate in the following way regarding DTX, if TFO isongoing
(see 3G TS 28.062):

*  Frameswith TX_TYPE = SPEECH_GOOQOD, SID_FIRST and SID_UPDATE shall be handled as usual in DTX,
regardless whether DTX in downlink is requested or not. Also NO_DATA shall be handled as usud, if DTX is
requested.

e  Frameswith TX_TYPE = NO_DATA shal bereplaced by SID_FILLER frames, if DTX in downlink is not
requested. By thisthe radio transmission continuesin downlink, although no parameters are transmitted in speech
pauses on the Abis interface. The M S generates Comfort Noise in these speech pauses.

*  Frameswith TX_TYPE = SPEECH_DEGRADED shall be handled exactly like SPEECH_GOOQOD frames.

*  For framewith TX_TYPE = SPEECH_BAD and SID_BAD the CHE shall perform its regular processing, but then
shall invert the six, respectively 14 CRC hits before convolutional encoding and transmitting the frames on the air
interface. By this the error concealment mechanism in the MSistriggered to handle these corrupted frames.

»  ONSET frames may be ignored by the TX Radio Subsystem and need not to be processed.

Definition: SID_FILLER framesare like SID_BAD frames, but with all information bits set to “1". The 14 CRC bits
shall artificially be inverted by the CHE before convolutional encoding and transmission.

Ab5.1.24 Functions of the TX Radio Subsystem for RATSCCH

| During regular speech transmission (in the middle of a speech burst) RATSCCH replaces (steals) one (TCH/AFS)
respectively two (TCH/AHS) speech frames (see 3G TS 25.009). Also in al non speech cases the RATSCCH shall be
handled like speech. The respective RATSCCH frame formats (RATSCCH in case of TCH/AFS, respectively
RATSCCH_MARKER and RATSCCH_DATA in case of TCH/AHS) shall be signalled to the CHE.

If RATSCCH hasto be sent during a speech pause in DTX, then first an ONSET frame shall be signalled to the CHE,
followed by the RATSCCH frame(s) and finally by the respective SID_FIRST frame(s).

If aSID_UPDATE frameis affected by RATSCCH signalling, then the SID_UPDATE frame shall be re-scheduled for
transmission immediately after the RATSCCH signalling.

FACCH should be handled in the same way as a RATSCCH, i.e. like a short speech burst.
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(Comfort Noise) frames to the Radio Subsystem (RSS) aslong as VAD flag="0". SID_UPDATE frames shall be
generated every 8" frame. Thefirst SID_UPDATE shall be sent as the third frame after the SID_FIRST frame.

The speech encoder is operated in full speech modality if TX_TYPE =" SPEECH_GOOD " and otherwisein a
simplified mode, because not all encoder functions are required for the evaluation of comfort noise parameters and
because comfort noise parameters are only to be generated at certain times.

In order to ensure TX/RX DTX handler synchronisation at handover, the uplink TX DTX handler in the M S shall accept
messages from TX RSS with control parameter NSY NC, resulting in the following operation during the next NSYNC
frames:

e TheTX DTX handler shall send SID_UPDATE instead of NO_DATA framesto the TX RSS.

*  Whenever, during that period VAD flag = 1, the TX DTX handler shall continue to produce SPEECH frames for at
least the rest of the period and, in addition, the hangover period.

A.5.1.2 Functions of the TX Radio Subsystem

The TX Radio Subsystem has the following overall functionality. The radio transmission is cut after the transmission of
aSID_FIRST frame when the speaker stops talking. During speech pauses the transmission is resumed at regular
intervals for transmission of one SID_UPDATE frame, in order to update the generated comfort noise on the RX side
(and to improve the measurement of the link quality by the RSS). Note that the transcoder knows what frames to send. In
the case when nothing is to be transmitted it outputs frames marked with TX_TYPE ="NO_DATA".

Within the TX Radio Subsystem the TX_TY PE Monitoring unit controls the operation of the Channel Encoder (as
specified in 3G TS 25.003) and the Transmission of the frame. Control input to the TX_TY PE Monitoring unit isthe
TX_TYPE. Control output and input to the Channel Encoder are indicators specifying the frame format. These frame
format indicators are defined in 3G TS 25.003, they are different for TCH/AFS and TCH/AHS.

A5.1.21 Functions of the TX Radio Subsystem for TCH/AFS

The TX Radio Subsystem operates in the following way regarding DTX (without TFO):

all frames marked with TX_TYPE =" SPEECH_GOOD " are scheduled for normal channel coding and
transmission. The frame format for CHE operation shall be SPEECH. If, however, the previous frame was not of
TX_TYPE =“SPEECH_GOOD”, an ONSET frame format followed by SPEECH_GOOD shall be signalled to
the CHE;

for frames marked with TX_TYPE =“SID_FIRST” aSID_FIRST frame format is signalled to the CHE;

frames marked with TX_TYPE =“SID_UPDATE" are scheduled for SID_UPDATE frame channel coding and
transmission. The frame format signalled to CHE is SID_UPDATE;

for frames marked with TX_TYPE =“NO_DATA” no processing or transmission is carried out.

If aSID_FIRST frame or aSID_UPDATE frameis stolen for Fast Associated Control Channel (FACCH) signalling
purposes, then the subsequent frame shall be scheduled for transmission of the SID_FIRST or SID_UPDATE frame
(whichever applies) instead.

SPEECH frames shall override possible SID_FIRST or SID_UPDATE frames in exceptional cases.

At handover, TX/RX DTX handler synchronisation shall beinitiated. At the time instant before the M S starts sending to
the new base station, a message shall be sent to the uplink TX DTX handler with the parameter NSYNC = 12.
A5.1.2.2 Functions of the TX Radio Subsystem for TCH/AHS

The TX Radio Subsystem operates in the following way regarding DTX:

all frames marked with TX_TYPE =" SPEECH_GOOD " are scheduled for normal channel coding and
transmission. The frame format for CHE operation shall be SPEECH. However, if the previous frame was of
TX_TYPE="SID_FIRST", aSID_FIRST_INH frame format followed by SPEECH_GOOQOD shall be signalled
to the CHE. If the previous frame was of TX_TYPE =“SID_UPDATE”", aSID_UPDATE_INH frame format
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followed by SPEECH_GOOD shall be signalled to the CHE. If the previous frame was of TX_TYPE
“NO_DATA", an ONSET frame format followed by SPEECH_GOOD shall be signalled to the CHE;

for frames marked with TX_TYPE =“SID_FIRST” aSID_FIRST_P1 frame format is signalled to the CHE. Note:
All 4 TDMA frames carrying the bits of this frame shall be transmitted. The Mode Indication received with the
frame is stored for potential usein the next frame;

for frames marked with TX_TYPE =“SID_UPDATE” aSID_UPDATE frame format is signalled to the CHE. All 4
TDMA frames carrying the bits of this frame shall be transmitted;

for frames marked with TX_TYPE =“NO_DATA”, no processing or transmission is carried out. However, if the
preceding frame was marked with TX_TYPE =“SID_FIRST”, aSID_FIRST_P2 frame format is signalled to
CHE. Note: The 2 TDMA frames carrying bits of this frame shall be transmitted. If, depending on the current
frame number, the Mode Indication isto be transmitted with these TDMA frames, the Mode Indication shall be
used that was stored during the processing of the preceding SID_FIRST frame.

| If aSID_FIRST frame or athefirst SID_UPDATE frame-after-a-SID—FHRSTframe, is affected by Fast Associated
Control Channel (FACCH) signalling purposes, then the SID_FIRST or SID_UPDATE frame (whichever applies) shall
be re-scheduled for transmission immediately after the FACCH signalling.

SPEECH frames shall override possible SID_FIRST or SID_UPDATE frames in exceptional cases.

At handover, TX/RX DTX handler synchronisation shall be initiated. At the time instant before the M S starts sending to
the new base station, a message shall be sent to the uplink TX DTX handler with the parameter NSYNC = 12.
A5.1.2.3 Functions of the Downlink TX Radio Subsystem for TFO

The TX Radio Subsystem in the BTS shall in addition operate in the following way regarding DTX, if TFO isongoing
(see 3G TS 28.062):

*  Frameswith TX_TYPE = SPEECH_GOOQOD, SID_FIRST and SID_UPDATE shall be handled as usual in DTX,
regardless whether DTX in downlink is requested or not. Also NO_DATA shall be handled as usud, if DTX is
requested.

e  Frameswith TX_TYPE = NO_DATA shal bereplaced by SID_FILLER frames, if DTX in downlink is not
requested. By thisthe radio transmission continuesin downlink, although no parameters are transmitted in speech
pauses on the Abis interface. The M S generates Comfort Noise in these speech pauses.

*  Frameswith TX_TYPE = SPEECH_DEGRADED shall be handled exactly like SPEECH_GOOQOD frames.

*  For framewith TX_TYPE = SPEECH_BAD and SID_BAD the CHE shall perform its regular processing, but then
shall invert the six, respectively 14 CRC hits before convolutional encoding and transmitting the frames on the air
interface. By this the error concealment mechanism in the MSistriggered to handle these corrupted frames.

»  ONSET frames may be ignored by the TX Radio Subsystem and need not to be processed.

Definition: SID_FILLER framesare like SID_BAD frames, but with all information bits set to “1". The 14 CRC bits
shall artificially be inverted by the CHE before convolutional encoding and transmission.

Ab5.1.24 Functions of the TX Radio Subsystem for RATSCCH

| During regular speech transmission (in the middle of a speech burst) RATSCCH replaces (steals) one (TCH/AFS)
respectively two (TCH/AHS) speech frames (see 3G TS 25.009). Also in al non speech cases the RATSCCH shall be
handled like speech. The respective RATSCCH frame formats (RATSCCH in case of TCH/AFS, respectively
RATSCCH_MARKER and RATSCCH_DATA in case of TCH/AHS) shall be signalled to the CHE.

If RATSCCH hasto be sent during a speech pause in DTX, then first an ONSET frame shall be signalled to the CHE,
followed by the RATSCCH frame(s) and finally by the respective SID_FIRST frame(s).

If aSID_UPDATE frameis affected by RATSCCH signalling, then the SID_UPDATE frame shall be re-scheduled for
transmission immediately after the RATSCCH signalling.

FACCH should be handled in the same way as a RATSCCH, i.e. like a short speech burst.

3GPP
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