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3.1.1
Operation without Tandem Free Operation

A high-level block diagram of the complete AMR system is depicted in figure 1. The system consists of the major components TRAU and BTS on the network side and the MS. On the network side, speech encoder (SPE) and channel encoder (CHE) as well as channel decoder (CHD) and speech decoder (SPD) are connected via the serial A-bis interface. For each link, quality information is derived by estimating the current channel state. Based on the channel state,  and also taking into consideration possible constraints from network control, the codec mode control, which is located on the network side, selects the codec modes to be applied.

The channel mode to use (TCH/AFS, TCH/AHS, O-TCH/AHS, TCH/WFS, O-TCH/WFS or O-TCH/WHS) is controlled by the network. Uplink and downlink always apply the same channel mode.

For codec mode adaptation the receiving side performs link quality measurements of the incoming link. The measurements are processed yielding a Quality Indicator. For uplink adaptation, the Quality Indicator is directly fed into the UL mode control unit. This unit compares the Quality Indicator with certain thresholds and generates, also considering possible constraints from network control, a Codec Mode Command indicating the codec mode to be used on the uplink. The Codec Mode Command is then transmitted inband to the mobile side where the incoming speech signal is encoded in the corresponding codec mode. For downlink adaptation, the DL Mode Request Generator within the mobile compares the DL Quality indicator with certain thresholds and generates a Codec Mode Request indicating the preferred codec mode for the downlink. The Codec Mode Request is transmitted inband to the network side where it is fed into the DL Mode Control unit. This unit generally grants the requested mode. However, considering possible constraints from network control, it may also override the request. The resulting codec mode is then applied for encoding of the incoming speech signal in downlink direction. Both for uplink and downlink, the presently applied codec mode is transmitted inband as Codec Mode Indication together with the coded speech data. At the decoder, the Codec Mode Indication is decoded and applied for decoding of the received speech data.
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Figure 1: High level AMR block diagram

Codec mode selection is done from a set of codec modes (ACS, Active Codec Set), which may include 1 to 4 AMR codec modes. Associated with this set is a list of 1 to 3 switching thresholds and hysteresis used by the DL Mode Request Generator and the UL mode control unit to generate the Codec Mode Requests and Codec Mode Commands. These configuration parameters (ACS, thresholds, hysteresis) are defined at call set-up and can be modified at handover or during a call.

3.2.1.3
Transmitter/Receiver Synchronisation

The alternating transmission of the codec mode information requires synchronisation of transmitting and receiving ends, such that Codec Mode Indications and Codec Mode Commands/Requests are decoded in correct order. To ensure proper synchronisation, the codec mode information shall be transmitted aligned to the 26‑multiframe structure of the GSM system.

For TCH/AFS, TCH/WFS and O-TCH/WFS, the default transmission phase shall be such that Codec Mode Indications are sent with speech frames having their first burst sent on TDMA frames 0, 8, 17 (modulo 26) in the uplink and TDMA frames 4, 13, 21 (modulo 26) in the downlink as defined in 3GPP TS 45.002 [3]. For TCH/AHS, O-TCH/AHS and O-TCH/WHS, the default transmission phase shall be such that Mode Indications are sent with speech frames having their first burst sent on TDMA frames 0, 8, 17 (modulo 26) or 1, 9, 18 (modulo 26) depending on the subchannel in the uplink and TDMA frames 4, 13, 21 (modulo 26) or 5, 14, 22 (modulo 26) depending on the subchannel, in the downlink, as defined in 3GPP TS 45.002 [3].

This default phase of the Codec Mode Indication in downlink direction is called "odd", the alternative phase, one speech frame shifted, is called "even". The phase in uplink is always the same and is never changed.

At call set-up, after every successful handover and after a channel mode modify with consistent Multirate IE, the default phase (odd) shall be used in downlink direction. During a call, the phase of Codec Mode Indication may be changed in downlink by using a RATSCCH message. In case of handover failure and fall back to the BTS before the handover attempt, the phase before the handover attempt shall be used again (except if a RATSCCH procedure is pending, see section 3.2.2.2 bullet 6).

3.2.2
Robust inband signalling for AMR configuration modification

3.2.2.1
General aspects

The RATSCCH mechanism may be used in case of Tandem Free Operation to modify the AMR Configuration on the radio interface without interruption of the speech transmission. Its application for TFO is described in 3GPP TS 28.062. This recommendation defines the RATSCCH protocol and the RATSCCH messages. The channel coding is defined in 3GPP TS 45.003 and the receiver performance in 3GPP TS 45.005. RATSCCH handling is mandatory for MS and optional for BTS.

RATSCCH is based on frame stealing. On TCH/AFS, TCH/WFS and O-TCH/WFS, one speech frame is stolen for each RATSCCH message, and on TCH/AHS, O-TCH/AHS and O-TCH/WHS two speech frames are stolen. In TCH/AHS and O-TCH/AHS RATSCCH is mapped onto two consecutive speech frames, the RATSCCH_MARKER and the RATSCCH_DATA. Both shall be sent always as one pair.

FACCH frames have higher priority than RATSCCH frames. If  FACCH and RATSCCH are scheduled for transmission for the same speech frame, then the FACCH shall be sent first, followed by the RATSCCH. If the RATSCCH is delayed due to FACCH, then the appropriate counters shall also be started as per section 3.2.2.2, based on actual transmission of the RATSCCH on the radio interface. If in the case of TCH/AHS, O-TCH/AHS and O-TCH/WHS, FACCH steals the second frame of one RATSCCH message (RATSCCH_DATA), the complete RATSCCH message (RATSCCH_MARKER and RATSCCH_DATA) shall be sent following the FACCH frame.

3.2.2.2
RATSCCH protocol

The RATSCCH protocol elements consist of a number of REQuest Messages and three ACKnowledgement Messages. One information exchange consists typically of one REQ-ACK cycle between the "Initiator" and the "Addressee". While the Initiator is waiting for an ACK, it shall not send any new REQ message, i.e. transmission and acknowledgement of one REQ-ACK cycle shall be completed before the next cycle is started. ACK messages, as reaction to received REQ messages, shall always be sent back as soon as possible, and latest within 3 speech frames. Both sides shall continuously monitor the radio reception for the RATSCCH pattern and decode the RATSCCH message.

The typical REQ-ACK cycle is defined as:

1)
If one side ("Initiator") wants to  initiate the information exchange, it shall send the desired REQ message. At the same time the Initiator shall start two counters:
ACK_Timeout that shall count the elapsed speech frames occurrences (after REQ) in receive direction and 
REQ_Activation that shall count the elapsed speech frames occurrences (after REQ) in send direction.

2)
If the REQ message was decoded error-free (by CRC check, see 3GPP TS 45.003 [4]) and is defined (see section 3.2.2.3) at receiver side ("Addressee"), then the Addressee shall send an ACK_OK message back. At the same time the Addressee shall start two own counters:
REQ_Activation that shall count the elapsed speech frames occurrences after REQ in receive direction and
ACK_Activation that shall count the elapsed speech frames occurrences after ACK in send direction.

3)
If the Initiator receives an ACK_OK, then it shall ignore its ACK_Timeout counter and shall start an ACK_Activation counter instead that shall count the elapsed speech frames after ACK_OK in receive direction.

4)
The contents of the REQ messages shall become valid in the direction from Initiator to Addressee exactly in that frame, where the REQ_Activation counters reach the value 12 and for all following frames.
The contents of the REQ message shall become valid in the direction from Addressee to Initiator exactly in that frame, where the ACK_Activation counters reach the value 12 and for the following frames.
Note: Due to the transmission delay and the reaction time within the Addressee (REQ to ACK) the activation takes place in general at four different points in time, but exactly synchronised and defined in both directions.

5)
If another REQ message is received by the Adressee before REQ_Activation has elapsed, the Adressee shall ignore the message.

6)
If, following a L3 message (e.g. ASSIGNMENT COMMAND or HANDOVER COMMAND) the physical layer is disconnected and reestablished on a new channel, any pending RATSCCH procedure shall be cancelled in the MS: the timers REQ_Activation and ACK_Activation are stopped and the configuration change required by the RATSCCH procedure is not performed.
In the case the L3 procedure fails and the MS comes back to the original channel, any pending acknowledged REQ message shall be applied regardless the values of REQ_Activation and ACK_Activation.

7)
If a L3 message CHANNEL MODE MODIFY with consistent MultiRate IE is received  (see 3GPP TS 44.018), any pending RATSCCH procedure shall be cancelled in the MS: the timers REQ_Activation and ACK_Activation are stopped and the configuration change required by the RATSCCH procedure is not performed.

Note: a speech frame occurrence is the part of the multiframe that is used by a speech frame or that could have been used by a speech frame (e.g. in the case of speech frame stolen by FACCH or during silence periods when DTX is active).

Error Handling:

1)
If the REQ message was decoded error-free (no CRC error), but the message is not defined at the Addressee side, then the Addressee shall send an ACK_UNKNOWN message back. No counters are needed in this case.
The Initiator, when receiving this ACK_UNKNOWN message shall terminate the exchange for this type of REQ message.

2)
If the RATSCCH message was detected, but could not be decoded correctly (CRC failure), or its contents was not consistent, then the Addressee shall send an ACK_ERR message back. No counters are needed in this case.

3)
If the Initiator does not receive an ACK_OK or ACK_UNKNOWN before the ACK_Timeout counter reaches 10, or it receives an ACK_ERR instead, then it shall initiate the exchange again by resending the REQ and starting the timers anew.

4)
If the Initiator has sent the REQ unsuccessfully for three times, the retransmission shall be stopped.

5)
If at either side an ACK_ERR or ACK_UNKNOWN is received although no corresponding REQ has been sent before, this ACK messages shall be ignored.

If the BTS receives an ACK_OK although it has not sent a corresponding REQ before, then the BTS shall initiate the sending of the used AMR Configuration down to the MS.

3.2.2.3
RATSCCH messages

Each RATSCCH message consists of its RATSCCH message identifier and potentially message parameters. In total 35 net bits are available for each message. They are numbered 34…0 in the message descriptions below, and correspond to d(34) … d(0) in 3GPP TS 45.003. Three different ACKnowledgement message are defined.

3.2.2.3.1
ACK_OK message

The ACK_OK message serves as an acknowledgement that a RATSCCH REQ message has been detected, correctly decoded (no CRC error) and that it is defined for the Addressee. It defines the exact activation time in direction from Addressee to Initiator. Table 3.2.2.3.1
 shows the definition of the ACK_OK.

Table 3.2.2.3.1: Definition of the ACK_OK message

	Bit
	34 … 2 1 0

	Value
	  0 … 0 0 1


3.2.2.3.2
ACK_ERR message

The ACK_ERR message serves as a negative acknowledgement that a RATSCCH REQ message has been detected, i.e. the RATSCCH pattern was detected, but either could not be decoded correctly (CRC error) or its content is not understandable by the addressee. Table 3.2.2.3.2
 shows the definition of the ACK_ERR.

Table 3.2.2.3.2: Definition of the ACK_ERR message

	Bit
	34 … 2 1 0

	Value
	  0 … 0 1 0


3.2.2.3.3
ACK_UNKNOWN message

The ACK_UNKNOWN message serves as an acknowledgement that a RATSCCH REQ message has been detected and correctly decoded, but was unknown to the Addressee. Table 3.2.2.3.3
 shows the definition of the ACK_UNKNOWN.

Table 3.2.2.3.3: Definition of the ACK_UNKNOWN message

	Bit
	34 … 2 1 0

	Value
	  0 … 0 1 1


ACKnowledge messages shall only be sent in response to a REQuest message.

3.2.2.3.4
CMI_PHASE_REQ message

The CMI_PHASE_REQ message may be sent by the BTS to change the phase of the Codec Mode Indication in downlink. CMI_PHASE_REQ has only parameter,  Codec Mode Indication Phase (CMIP). Table 3.2.2.3.4a shows the format.

Table 3.2.2.3.4a: Format of the CMI_PHASE_REQ message

	Bit
	34 … 2 1
	0

	Value
	  0 … 1 0
	CMIP


Assuming the CMI_PHASE_REQ message replaces DL speech frame N (frames N-1 and N for TCH/AHS, O-TCH/AHS and O-TCH/WHS), then the new phase shall be used starting with DL speech frame N+12. The CMI Phase in uplink shall not be affected. The new CMI phase in downlink shall be active until it is modified by a new CMI_PHASE_REQ or until a handover is successfully executed.

Table 3.2.2.3.4b shows how Codec Mode Indications and Codec Mode Commands shall be transmitted in even and odd speech frames depending on the value of MIP. See section 3.2.1.3 for the definition of even and odd speech frames.

Table 3.2.2.3.4b: Phase of Codec Mode Indication/Command in DL depending on CMIP

	Value of
CMIP
	Information transmitted in
even speech frames
	Information transmitted in
odd speech frames

	0
	Codec Mode Indication
	Codec Mode Command

	1 (default)
	Codec Mode Command
	Codec Mode Indication


3.2.2.3.5
AMR_CONFIG_REQ message

The AMR_CONFIG_REQ message may be sent by the BTS during a call to change the AMR configuration on the radio interface without interruption of the speech transmission. AMR_CONFIG_REQ contains several parameters: Active Codec Set (ACS), Initial Codec Mode (ICM), and a pair of threshold and hysteresis values (THRESHj and HYSTj). Table 3.2.2.3.5a
 shows the format.

Table 3.2.2.3.5a: Main Format of the AMR_CONFIG_REQ message

	Bit
	34…32
	31
	30
	29 … 28
	27 … 20
	19 … 16
	15 … 10
	9 … 6
	5 … 0

	Value
	0  0  1
	1
	1
	ICM
	ACS
	HYST2
	THRESH2
	HYST1
	THRESH1


The ACS and ICM parameters are coded in the same way as defined in 3GPP TS 44.018 [2].

All threshold and hysteresis parameters in the AMR_CONFIG_REQ are valid only for downlink direction. The coding of these parameters is given in section 3.4.2.

If the ACS consists of n modes (n=1,2,3), then only THRESH1…THRESHn-1 and HYST1…HYSTn-1 are defined. The remaining bits are reserved for future use and shall be set to "1". 

If the ACS consists of four modes, then the complete set of thresholds/hysteresis can not be sent with this message. In that case, all THRESHj and HYSTj fields are reserved for future use and shall be set to "1". Similar, if the BTS has no threshold and hysteresis parameters for the given configuration, then all THRESHj and HYSTj field bits shall be set to "1" to indicate that they are undefined. The THRESH_REQ  message shall be used to transmit these parameters at a later point in time. As long as the MS has no defined threshold and hysteresis parameters it shall use the Initial Codec Mode for the Codec Mode Request.

Alternatively,  in case of four codec modes, the BTS may send the three threshold and hysteresis parameters as shown in table 3.2.2.3.5.b. The coding of HYSTc is given in section 3.4.2. All three hysteresis values (HYST1/2/3) are in that case represented by one common HYSTc value (HYST1 = HYST2 = HYST3 = HYSTc).

Table 3.2.2.3.5b: Alternative Format of the AMR_CONFIG_REQ message for four modes

	Bit
	34…32
	31
	30
	29 … 28
	27 … 20
	19 … 18
	17 … 12
	11 … 6
	5 … 0

	Value
	0  0  1
	1
	1
	ICM
	ACS
	HYSTc
	THRESH3
	THRESH2
	THRESH1


In this way the ACS and the associated thresholds may be sent in one single message, allowing an immediate Codec Mode Request generation within the MS for the new configuration. If needed the hysteresis parameters may be modified in a later THRESH_REQ message.

The normal completion of an AMR_CONFIG_REQ procedure is then:

-
Assuming that the AMR_CONFIG_REQ message replaces DL speech frame N (speech frames N-1 and N for TCH/AHS, O-TCH/AHS and O-TCH/WHS), then the BTS and MS shall use the new ACS and ICM starting with DL speech frame N+12. This means that from that speech frame on, Mode Commands and Mode Indications on the DL shall be interpreted relative to the new ACS.

-
Assuming that the ACK_OK to the AMR_CONFIG_REQ message replaces UL speech frame M (speech frames M-1 and M for TCH/AHS, O-TCH/AHS and O-TCH/WHS), then the BTS and MS shall use the new ACS and ICM starting with UL speech frame M+12. This means that from that speech frame on, Mode Commands and Mode Indications on the UL shall be interpreted relative to the new ACS.

NOTE:
During a short time in the transition period the configuration is different in uplink and downlink direction.

3.2.2.3.6
THRESH_REQ message

The THRESH_REQ message may be sent by the BTS to change the thresholds in the DL Mode Request Generator. The THRESH_REQ message contains up to three pairs of threshold and hysteresis values (THRESHj and HYSTj). Table 3.2.2.3.6
 shows the format.

Table 3.2.2.3.6: Format of the THRESH_REQ message

	Bit
	34…30
	29 … 26
	25 … 20
	19 … 16
	15 … 10
	9 … 6
	5 … 0

	Value
	0 0 0 0 1
	HYST3
	THRESH3
	HYST2
	THRESH2
	HYST1
	THRESH1


The coding of the THRESHj and HYSTj values is given in section 3.4.2. If the ACS consists of n (n=1,2,3,4) modes, only THRESH1…THRESHn-1 and HYST1…HYSTn-1 are defined. The remaining THRESHj and HYSTj fields are reserved for future use and shall be set to "1".

The normal completion of a THRESH_REQ procedure is then:

-
Assuming that the THRESH_REQ message replaces DL speech frame N (speech frames N-1 and N for TCH/AHS, O-TCH/AHS and O-TCH/WHS), then the MS shall use the new thresholds and hysteresis starting with measurements of DL speech frame N+12.

Annex A (informative):
Example Solution for Link quality estimation

Link adaptation is based on a normalized measure C/Inorm of the carrier to interferer ratio. This measure is composed of an estimate of the actual carrier to interferer ratio C/Iest  (or equivalently the actual C/N). For ideal FH-hopping channels in a typical urban environment no further adjustment or normalization is required, as described in section 3.3.1.

C/I estimates are derived by taking C and I measurements burst by burst from the equaliser algorithm. Intermediate processing results of the equaliser are estimates of the “useful” received signal and the received noise or interference signal. Taking the ratio of the energies of both signals gives a C/I estimate for the present burst.

The further processing of the burst-wise C/I estimates is as follows:

-
The C/I estimates are converted to dB.

-
Then FIR filtering is done with non-adaptive filters of order 100 for FR and 50 for HR channels (Filter coefficients are given in Table 1 and Table 2, which is read left to right line by line). The purpose of the filter is smoothing and prediction such that the filter output is an estimate of the expected C/I at the time instant for which the link adaptation operation, i.e. the codec mode selection, becomes effective.

Table 1: Filter coefficients of C/I measuring filter for TCH/AFS, TCH/WFS and O-TCH/WFS
	0.02737
	0.02692
	0.02643
	0.02573
	0.02527
	0.02499
	0.02448
	0.02393
	0.02335
	0.02286

	0.02240
	0.02203
	0.02158
	0.02106
	0.02072
	0.02032
	0.01993
	0.01956
	0.01923
	0.01877

	0.01825
	0.01782
	0.01743
	0.01715
	0.01682
	0.01642
	0.01614
	0.01566
	0.01520
	0.01489

	0.01465
	0.01422
	0.01382
	0.01340
	0.01303
	0.01273
	0.01236
	0.01205
	0.01178
	0.01141

	0.01102
	0.01068
	0.01031
	0.00998
	0.00958
	0.00928
	0.00909
	0.00882
	0.00854
	0.00827

	0.00800
	0.00784
	0.00757
	0.00729
	0.00693
	0.00659
	0.00629
	0.00601
	0.00586
	0.00565

	0.00540
	0.00510
	0.00491
	0.00473
	0.00464
	0.00443
	0.00424
	0.00397
	0.00385
	0.00360

	0.00351
	0.00311
	0.00290
	0.00269
	0.00232
	0.00204
	0.00180
	0.00165
	0.00137
	0.00119

	0.00098
	0.00073
	0.00052
	0.00031
	0.00006
	-0.00018
	-0.00027
	-0.00034
	-0.00043
	-0.00064

	-0.00079
	-0.00104
	-0.00107
	-0.00122
	-0.00146
	-0.00162
	-0.00183
	-0.00195
	-0.00208
	-0.00232

	-0.00253
	
	
	
	
	
	
	
	
	


Table 2: Filter coefficients of C/I measuring filter for TCH/AHS, O-TCH/AHS and O-TCH/WHS
	0.03998
	0.03903
	0.03781
	0.03650
	0.03513
	0.03406
	0.03296
	0.03223
	0.03116
	0.03036

	0.02911
	0.02832
	0.02756
	0.02682
	0.02585
	0.02524
	0.02441
	0.02368
	0.02277
	0.02194

	0.02118
	0.02032
	0.01923
	0.01837
	0.01788
	0.01712
	0.01636
	0.01544
	0.01474
	0.01431

	0.01370
	0.01297
	0.01263
	0.01221
	0.01181
	0.01135
	0.01080
	0.00974
	0.00919
	0.00836

	0.00790
	0.00748
	0.00681
	0.00647
	0.00613
	0.00558
	0.00534
	0.00494
	0.00436
	0.00403

	0.00351
	 
	 
	 
	 
	 
	 
	 
	 
	 


Annex B (informative):
Example Definition of Mode Command/Request decision thresholds

Following Table 3 gives an example definition of Mode Command/Request decision thresholds for the TCH/AFS traffic channel employing a codec mode set which contains the 12.2 kbit/s, the 7.95 kbit/s, and the 5.9 kbit/s codec modes. Table 4 gives an example definition of Mode Command/Request decision thresholds for the TCH/AHS traffic channel employing a codec mode set which contains the 7.95 kbit/s, the 6.7 kbit/s, the 5.9 kbit/s, and the 5.15 kbit/s codec modes. Table 5 gives an example definition of Mode Command/Request decision thresholds for the TCH/WFS traffic channel (with 16kbit/s Abis sub multiplexing) employing a codec mode set which contains the 14.25 kbit/s, the 12.65 kbit/s, the 8.85 kbit/s, and the 6.60 kbit/s codec modes. Table 6 gives an example definition of Mode Command/Request decision thresholds for the TCH/WFS traffic channel employing a codec mode set which contains the 18.25 kbit/s, the 14.25 kbit/s, the 12.5 kbit/s, and the 6.60 kbit/s codec modes. Table 7 gives an example definition of Mode Command/Request decision thresholds for the O-TCH/AHS traffic channel employing a codec mode set which contains the [tbd] kbit/s, the [tbd] kbit/s, the [tbd] kbit/s, and the [tbd] kbit/s codec modes. Table 8 gives an example definition of Mode Command/Request decision thresholds for the O-TCH/WFS traffic channel employing a codec mode set which contains the 23.85 kbit/s, the 15.85 kbit/s, the 12.65 kbit/s, and the 6.60 kbit/s codec modes. Table 9 gives an example definition of Mode Command/Request decision thresholds for the O-TCH/WHS traffic channel employing a codec mode set which contains the the 15.85 kbit/s, the 12.65 kbit/s, the 8.8kbit/s, and the 6.60 kbit/s codec modes.
Table 3: MC/MR decision thresholds for TCH/AFS

	MC’/MR’
	THR_MC_Dn(MC’)/
THR_MR_Dn(MR’)
	THR_MC_Up(MC’)/
THR_MR_Up(MR’)

	12.2 kbit/s
	11.5 dB
	+ (

	7.95 kbit/s
	6.5 dB
	13.5 dB

	5.9 kbit/s
	( (
	8.5 dB


Table 4: MC/MR decision thresholds for TCH/AHS

	MC’/MR’
	THR_MC_Dn(MC’)/
THR_MR_Dn(MR’)
	THR_MC_Up(MC’)/
THR_MR_Up(MR’)

	7.95 kbit/s
	15.0 dB
	+ (

	6.7 kbit/s
	12.5 dB
	17.0 dB

	5.9 kbit/s
	11.0 dB
	15.0 dB

	5.15 kbit/s
	( (
	13.0 dB


Table 5: MC/MR decision thresholds for TCH/WFS (with 16kbit/s Ater sub multiplexing)

	MC’/MR’
	THR_MC_Dn(MC’)/
THR_MR_Dn(MR’)
	THR_MC_Up(MC’)/
THR_MR_Up(MR’)

	14.25 kbit/s
	14.0 dB
	+ (

	12.65 kbit/s
	10.0 dB
	16.0 dB

	8.85 kbit/s
	  7.0 dB
	12.0 dB

	6.60 kbit/s
	( (
	  9.0 dB


Table 6: MC/MR decision thresholds for TCH/WFS

	MC’/MR’
	THR_MC_Dn(MC’)/
THR_MR_Dn(MR’)
	THR_MC_Up(MC’)/
THR_MR_Up(MR’)

	18.25 kbit/s
	16.0 dB
	+ (

	14.25 kbit/s
	14.0 dB
	18.0 dB

	12.65 kbit/s
	10.0 dB
	16.0 dB

	6.60 kbit/s
	( (
	12.0 dB


Table 7: MC/MR decision thresholds for O-TCH/AHS

	MC’/MR’
	THR_MC_Dn(MC’)/
THR_MR_Dn(MR’)
	THR_MC_Up(MC’)/
THR_MR_Up(MR’)

	[tbd] kbit/s
	[tbd] dB
	+ (

	[tbd] kbit/s
	[tbd] dB
	[tbd] dB

	[tbd] kbit/s
	[tbd] dB
	[tbd] dB

	[tbd] kbit/s
	( (
	[tbd] dB


Table 8: MC/MR decision thresholds for O-TCH/WFS

	MC’/MR’
	THR_MC_Dn(MC’)/
THR_MR_Dn(MR’)
	THR_MC_Up(MC’)/
THR_MR_Up(MR’)

	23.85 kbit/s
	[tbd] dB
	+ (

	15.85 kbit/s
	[tbd] dB
	[tbd] dB

	12.65 kbit/s
	[tbd] dB
	[tbd] dB

	6.6 kbit/s
	( (
	[tbd] dB


Table 9: MC/MR decision thresholds for O-TCH/WHS

	MC’/MR’
	THR_MC_Dn(MC’)/
THR_MR_Dn(MR’)
	THR_MC_Up(MC’)/
THR_MR_Up(MR’)

	15.85 kbit/s
	[tbd] dB
	+ (

	12.65 kbit/s
	[tbd] dB
	[tbd] dB

	8.85 kbit/s
	[tbd] dB
	[tbd] dB

	6.6 kbit/s
	( (
	[tbd] dB
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