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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 GSM 05.03. 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), 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 GSM 04.08 [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), 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), 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), then the MS shall use the new thresholds and hysteresis starting with measurements of DL speech frame N+12.

3.3
Codec mode adaptation

3.3.1
Channel quality measure

Codec mode adaptation is based on a normalized, one-dimensional measure of the channel quality, called the Quality Indicator. For reference purposes, the Quality Indicator is defined as an equivalent carrier to interferer ratio, C/Inorm. The MS and BSSs shall continuously update the Quality Indicator estimates.

The Quality Indicator may be derived from an estimate of the current carrier to interferer ratio, C/Iest , or an estimate of the current raw bit error rate (BERest). A fixed normalization factor may be applied between the estimate (C/Iest or BERest) and the Quality Indicator to compensate for higher receiver performance.

The MS shall apply a second normalization factor be applied to normalize the estimate with respect to different channel types, such that, with given C/Inorm and given codec mode, the FER after channel decoding becomes independent of the channel type.

The reference channel conditions for the normalized Quality Indicator C/Inorm shall be Typical Urban 3 km/h with ideal frequency hopping at 900 MHz. 

An example of channel quality measuring for the case of an Ideal Frequency Hopping channel in a Typical Urban Environment is given in Annex A.

3.3.2
Generation of Codec Mode Commands and Requests

For codec mode adaptation, the channel Quality Indicators are mapped to Codec Mode Commands/Requests, by quantizing the Quality Indicators. The output values of the quantizer shall represent the different codec modes.

Hysteresis in the mapping from Quality Indicators to Codec Mode Commands/Requests should be used to prevent undesirable fast switching of CodecMode Commands/Requests. The hysteresis in the mapping is defined in the following way. The previously sent Codec Mode Command, CMC’ (respectively Codec Mode Request, CMR’) is used as the current state of the adaptation logic. For each state, lower and upper thresholds THR_MC_Dn(CMC’) and THR_MC_Up(CMC’) for the downlink, and THR_MR_Dn(CMR’) and  THR_MR_Up(CMR’) for the uplink are defined. If the measure falls below the lower threshold, the next lower Codec Mode Command/Request commanding/requesting a more robust codec mode shall be generated. If the measure exceeds the upper threshold, then the next higher Codec Mode Command/Request commanding/requesting a less robust codec mode shall be issued. Otherwise, the previous Codec Mode Command/Request shall be repeated.

The degree of hysteresis is controlled by appropriately setting the upper and lower decision thresholds. The thresholds shall be defined by layer 3 signaling, as described in subclause 3.4.2, or by RATSCCH messages. An example of decision  thresholds for the case of an Ideal Frequency Hopping channel in a Typical Urban Environment is given in Annex B.

For reasons of channel error robustness of the codec mode information, the Codec Mode Commands/Requests and Codec Mode Indication shall be restricted to change at maximum to their nearest neighbours within the Active Codec Set. This means that mode switches to modes that are not direct neighbours to the previously transmitted mode shall be avoided.

Nevertheless, the transitions may span more than one step in several situations :

· after handover, (where the MS shall start with the Initial Codec Mode, regardless, which codec mode was used before)

· when a distant MS has performed a handover while TFO is active 

 when the AMR configuration is changed by an AMR_CONFIG_REQ message.

3.3.3
Performance requirements

3.3.3.1
MS response to the Codec Mode Command


If the Codec Mode Command would require a change of the uplink codec mode by one step within the defined Active Codec Set, then the MS shall, after the reception of a Codec Mode Command, apply the corresponding codec mode in uplink direction for the next possible speech frame and no more than three speech frames later.

If the Codec Mode Command would require a change of the uplink codec mode by more than one step within the defined Active Codec Set, then the MS shall perform the transition from the currently used codec mode into the commanded codec mode in several steps: the first step of the transition should be performed at the next possible speech frame and no more than three speech frames after the reception of the Codec Mode Command and then one step every second speech frame.

This shall be independent of the fact that TFO is ongoing or not. Exceptions may occur only at call set-up and after handover, (where the MS shall start with the Initial Codec Mode, regardless, which codec mode was used before), and when the AMR configuration is modified with an AMR_CONFIG_REQ message.
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