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05.09 does not specify the handling of the phase when a CHANNEL MODE MODIFY is received by the MS.

The interaction of CHANNEL MODE MODIFY and RATSCCH is not specified.
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- If the CHANNEL MODE MODIFY is related to an initial assignment of AMR, then the default phase shall be used.

- If the CHANNEL MODE MODIFY is related to a change from AMR to AMR (for ex. change thresholds), then the phase is kept unchanged.

- If the CHANNEL MODE MODIFY contains a MultiRate IE, any pending RATSCCH procedure shall be cancelled.
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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, 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 GSM 05.02 [3]. For TCH/AHS, 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 GSM 05.02 [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 from a non multirate speech mode to a multirate speech mode, 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). In case of a channel mode modify from a multirate speech mode to a multirate speech mode, the phase before the channel mode modify is kept after the channel mode modify.

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 GSM 05.03 [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 04.18), 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.
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