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26.16.9 AMR RATSCCH Protocol

…

26.16.9.10
Inversion of the Phase of the CMR/CMI

26.16.9.10.1
Conformance requirements

The phase of the Codec Mode Indication in the downlink can be changed during a call by using a CMI_PHASE_REQ message sent on the RATSCCH.

The CMI_PHASE_REQ message may be sent by the BTS during a call to change the phase of the Codec Mode Indication in the downlink without interruption of the speech transmission.

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.

References: 

3GPP TS  05.09 clauses 3.2.1.3 and 3.2.2.3.4.

26.16.9.10.2
Test purpose

This test shall verify that the MS is able to change the phase of the Codec Mode Indication in the downlink using the RATSCCH protocol.

26.16.9.10.3
Method of test

Initial Conditions

System Simulator:


1 cell with default parameters

Mobile Station:

The MS is in the "idle, updated" state, with a TMSI allocated and camped on cell A.

Related PICS/PIXIT Statements

-
Speech supported for full rate version 3.

-
Speech supported for half rate version 3.

Foreseen Final State of the MS

Idle Updated, TMSI allocated and camped on cell A.

Test Procedure

1) User initiates a Mobile Originated call. 

2) The network and the MS indicate Bearer capabilities IE with the AMR speech Full Rate and Half Rate (Version 3). 

3) The network performs an assignment on a TCH channel with MultiRate configuration to the MS.

4) The network shall indicate Codec Mode Command = 0 and Codec Mode Indication = 1.

5) The SS sends a series of CMI_PHASE_REQ messages during the call to change the phase of the Codec Mode Indication in the downlink. 

6) The MS responds to each CMI_PHASE_REQ message with an ACK_OK message on the RATSCCH.

7) The SS shall ensure that the phase request has been handled correctly by checking the Uplink CMI = 0 for 20 speech frames following the receipt of the ACK_OK.

8) The network initiates the call release.

This test is repeated for M=1, and where the MS supports half rate version 3 M=2.

Maximum Duration of Test

5 minutes

Expected Sequence

	Step
	Direction
	Message
	Comments

	1
	MS
	
	MS is in idle mode

	2
	MS
	
	MS initiates Mobile Originated call

	3
	MS->SS
	Channel Request
	Establishment cause is "originating call and the network does not set the NECI bit to 1".

	4
	SS->MS
	Immediate Assignment
	See Default Messages for AMR

	5
	MS->SS
	CM Service Request
	CM Service Type = Mobile Originating Call Establishment.

	6
	SS->MS
	CM Service Accept
	

	7
	SS->MS
	Setup
	AMR speech

	8
	MS->SS
	Call Proceeding
	

	9
	MS->SS
	Alerting
	

	10
	SS->MS
	Assignment Command
	Multirate Configuration for 2 codec modes

	11
	MS->SS
	Assignment Complete
	

	12
	SS->MS
	Connect
	

	13
	MS->SS
	Connect Acknowledge
	

	14
	MS
	
	The TCH shall be through connected by both directions in the dedicated mode, using the codec mode specified.

	15
	SS->MS
	CMI_PHASE_REQ
	See specific message contents

	16
	MS->SS
	ACK_OK
	

	17
	MS
	
	Wait 20 speech frames, then check that UL CMI = 0

	18
	SS->MS
	CMI_PHASE_REQ
	See specific message contents

	19
	MS->SS
	ACK_OK
	

	20
	MS
	
	Wait 20 speech frames, then check that UL CMI = 0

	21
	SS->MS
	CMI_PHASE_REQ
	See specific message contents

	22
	MS->SS
	ACK_OK
	

	23
	MS
	
	Wait 20 speech frames, then check that UL CMI = 0

	24
	SS->MS
	CMI_PHASE_REQ
	See specific message contents

	25
	MS->SS
	ACK_OK
	

	26
	MS
	
	Wait 20 speech frames, then check that UL CMI = 0

	27
	SS->MS
	Disconnect
	

	28
	MS->SS
	Release
	

	29
	SS->MS
	Release Complete
	

	30
	SS->MS
	Channel Release
	


Specific Message Contents
ASSIGNMENT COMMAND

	Information Element
	value/remarks

	Channel description
	M=1: TCH/F

M=2: TCH/H

	Mode of the first channel

- Mode
	Full rate or half rate version 3.


In step 15:

CMI_PHASE_REQ

	Information Element
	value/remark

	CMIP
	0: CMI transmitted in even speech frames


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Command.

In step 18:

CMI_PHASE_REQ

	Information Element
	value/remark

	CMIP
	1: CMI transmitted in odd speech frames (back to default)


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Command.

In step 21:

CMI_PHASE_REQ

	Information Element
	value/remark

	CMIP
	0: CMI transmitted in even speech frames


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Indication.

In step 24:

CMI_PHASE_REQ

	Information Element
	value/remark

	CMIP
	1: CMI transmitted in odd speech frames (back to default)


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Indication.

26.16.9.11
Change of Active Codec Set

The verification of correct implementation of threshold and hysteresis parameters is derived from sub-clause 26.16.1.

26.16.9.11.1
Conformance requirements

AMR codec mode adaptation is done within a set of 4 codec modes. The codec mode set (Active Codec Set) to be used by the BSS and the MS is defined during call setup and/or handover by layer 3 signalling. The ACS can be changed during a call using an AMR_CONFIG_REQ message sent on the RATSCCH.

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.

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.

References: 

3GPP TS  05.09 clauses 3.2.2.3.5 and 3.4.

26.16.9.11.2
Test purpose

This test shall verify that the MS is able to change its Active Codec Set using the RATSCCH protocol, with change of thresholds, and with non-specification of thresholds.

26.16.9.11.3
Method of test

Initial Conditions

System Simulator:


1 cell with default parameters

Mobile Station:

The MS is in the "idle, updated" state, with a TMSI allocated and camped on cell A.

Related PICS/PIXIT Statements

-
Speech supported for full rate version 3.

-
Speech supported for half rate version 3.

Foreseen Final State of the MS

Idle Updated, TMSI allocated and camped on cell A.

Test Procedure

1) User initiates a Mobile Originated call.

2) The network and the MS indicate Bearer capabilities IE with the AMR speech Full Rate and Half Rate (Version 3). 

3) The network performs an assignment on a TCH channel with MultiRate configuration to the MS.

4) In addition to the wanted signal, the SS produces an independent, uncorrelated interfering signal, Standard Test Signal I1 (unwanted signal). 
The unwanted signal is continuous and has no fixed relationship with the bit transitions of the wanted signal. Its amplitude is 64 dB below that of the wanted signal.
5) The SS uses the codec with the highest bit-rate in the current ACS for the Codec Mode Indication, and that with the lowest bit-rate for the Codec Mode Command.

6) The SS sends an AMR_CONFIG_REQ message during the call to reconfigure the Multirate settings.

7) The MS responds to each AMR_CONFIG_REQ message with an ACK_OK message on the RATSCCH.

8) The SS shall ensure that the change occurs correctly for downlink (12 speech frames after AMR_CONFIG_REQ message was sent), and for uplink (12 speech frames after ACK_OK was received) by checking parity of received speech frames, and correct implementation of Uplink Codec mode Request and Codec Mode Indication.  The SS shall ensure that as the downlink change is activated, the CMI and CMC shall once again be set the codec with highest and lowest bit rates respectively.

9) The SS shall ensure that the hysterisis and threshold parameters have been implemented correctly by the MS by modification of the C/I conditions as follows.

The downlink radio environment is altered by changing the carrier to interference ratio. When the radio condition crosses an adaptation threshold the MS changes the Codec Mode Request to reflect the changed signal quality. The SS records the carrier to interference ratio at which the MS sends the Codec Mode Request. The SS will change the downlink codec to the requested mode and change the downlink Codec Mode Indication accordingly. This is continued for all thresholds given for the Active Codec Set.

10) Steps 4 to 7 shall be repeated for differing AMR_CONFIG_REQ parameters and sending conditions.

11) The network initiates the call release.

This test is repeated for M=1, and where the MS supports half rate version 3 M=2.

Maximum Duration of Test

5 minutes

Expected Sequence

	Step
	Direction
	Message
	Comments

	1
	MS
	
	MS is in idle mode

	2
	MS
	
	MS initiates Mobile Originated call

	3
	MS->SS
	Channel Request
	Establishment cause is "originating call and the network does not set the NECI bit to 1".

	4
	SS->MS
	Immediate Assignment
	See Default Messages for AMR

	5
	MS->SS
	CM Service Request
	CM Service Type = Mobile Originating Call Establishment.

	6
	SS->MS
	CM Service Accept
	

	7
	SS->MS
	Setup
	AMR speech

	8
	MS->SS
	Call Proceeding
	

	9
	MS->SS
	Alerting
	

	10
	SS->MS
	Assignment Command
	Multirate Configuration for 2 codec modes

	11
	MS->SS
	Assignment Complete
	

	12
	SS->MS
	Connect
	

	13
	MS->SS
	Connect Acknowledge
	

	14
	MS
	
	The TCH shall be through connected by both directions in the dedicated mode, using the codec mode specified.

	15
	SS->MS
	AMR_CONFIG_REQ
	See specific message contents.

	16
	MS->SS
	ACK_OK
	

	17
	MS
	
	Check that ACS, hyst and thresh changes have been implemented correctly.

	18
	SS->MS
	AMR_CONFIG_REQ
	See specific message contents.

	19
	MS->SS
	ACK_OK
	

	20
	MS
	
	Check that ACS, hyst and thresh changes have been implemented correctly.

	21
	SS->MS
	AMR_CONFIG_REQ
	See specific message contents.

	22
	MS->SS
	ACK_OK
	

	23
	MS
	
	Check that ACS, hyst and thresh changes have been implemented correctly.

	24
	SS->MS
	AMR_CONFIG_REQ
	See specific message contents.

	25
	MS->SS
	ACK_OK
	

	26
	MS
	
	Check that ACS, hyst and thresh changes have been implemented correctly.

	27
	SS->MS
	AMR_CONFIG_REQ
	See specific message contents.

	28
	MS->SS
	ACK_OK
	

	29
	MS
	
	Check that ACS, hyst and thresh changes have been implemented correctly.

	30
	SS->MS
	AMR_CONFIG_REQ
	See specific message contents.

	31
	MS->SS
	ACK_OK
	

	32
	MS
	
	Check that ACS, hyst and thresh changes have been implemented correctly.

	33
	SS->MS
	Disconnect
	

	34
	MS->SS
	Release
	

	35
	SS->MS
	Release Complete
	

	36
	SS->MS
	Channel Release
	


Specific Message Contents
In all cases, the Active Codec Set field of the AMR_CONFIG_REQ messages should be programmed to ensure that the codec rate changes when the new configuration takes effect.

ASSIGNMENT COMMAND

	Information Element
	value/remarks

	Channel description
	M=1: TCH/F

M=2: TCH/H

	Mode of the first channel

- Mode
	Full rate or half rate version 3.


In step 15:

AMR_CONFIG_REQ

	Information Element
	value/remark

	ICM
	CODEC_MODE_1

	ACS
	1 codec mode (different from that in Assignment Command)

	HYST2
	n/a – set to all 1’s

	THRESH2
	n/a – set to all 1’s

	HYST1
	n/a – set to all 1’s

	THRESH1
	n/a – set to all 1’s


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Command.

In step 18:

AMR_CONFIG_REQ

	Information Element
	value/remark

	ICM
	CODEC_MODE_1

	ACS
	2 codec modes

	HYST2
	n/a – set to all 1’s

	THRESH2
	n/a – set to all 1’s

	HYST1
	2 dB

	THRESH1
	12.5 dB


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Command.

In step 21:

AMR_CONFIG_REQ

	Information Element
	value/remark

	ICM
	CODEC_MODE_2

	ACS
	3 codec modes

	HYST2
	2.5 dB

	THRESH2
	12.5 dB

	HYST1
	2 dB

	THRESH1
	8 dB


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Indication.

In step 24:

AMR_CONFIG_REQ

	Information Element
	value/remark

	ICM
	CODEC_MODE_2

	ACS
	3 codec modes

	HYST2
	Undefined  – set to all 1’s

	THRESH2
	Undefined  – set to all 1’s

	HYST1
	Undefined  – set to all 1’s

	THRESH1
	Undefined  – set to all 1’s


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Command.

Following the change, the MS should indicate CMR=CODEC_MODE_2 for all C/I conditions.

In step 27:

AMR_CONFIG_REQ

	Information Element
	value/remark

	ICM
	CODEC_MODE_3

	ACS
	4 codec modes

	HYSTc
	2 dB

	THRESH3
	16.5 dB

	THRESH2
	11.5 dB

	THRESH1
	6.5 dB


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Indication.

In step 30:

AMR_CONFIG_REQ

	Information Element
	value/remark

	ICM
	CODEC_MODE_4

	ACS
	4 codec modes

	HYSTc
	Undefined  – set to all 1’s

	THRESH3
	Undefined  – set to all 1’s

	THRESH2
	Undefined  – set to all 1’s

	THRESH1
	Undefined  – set to all 1’s


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Command.

Following the change, the MS should indicate CMR=CODEC_MODE_4 for all C/I conditions.

26.16.9.12
Change of Thresholds without changing ACS

26.16.9.12.1
Conformance requirements

The thresholds used by the MS for codec mode adaptation can be changed without changing the ACS during a call by using a THRESH_REQ message sent on the RATSCCH.

The THRESH_REQ message may be sent by the BTS during a call to change the codec mode adaptation thresholds on the radio interface without interruption of the speech transmission.

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.

References: 

3GPP TS  05.09 clauses 3.2.2.3.6 and 3.4.2.

26.16.9.12.2
Test purpose

This test shall verify that the MS is able to change the thresholds used by the MS for codec mode adaptation using the RATSCCH protocol.

26.16.9.12.3
Method of test

Initial Conditions

System Simulator:


1 cell with default parameters

Mobile Station:

The MS is in the "idle, updated" state, with a TMSI allocated and camped on cell A.

Related PICS/PIXIT Statements

-
Speech supported for full rate version 3.

-
Speech supported for half rate version 3.

Foreseen Final State of the MS

Idle Updated, TMSI allocated and camped on cell A.

Test Procedure

1) User initiates a Mobile Originated call.

2) The network and the MS indicate Bearer capabilities IE with the AMR speech Full Rate and Half Rate (Version 3). 

3) The network performs an assignment on a TCH channel with MultiRate configuration to the MS.

4) In addition to the wanted signal, the SS produces an independent, uncorrelated interfering signal, Standard Test Signal I1 (unwanted signal). 
The unwanted signal is continuous and has no fixed relationship with the bit transitions of the wanted signal. Its amplitude is 64 dB below that of the wanted signal.
5) The SS uses the codec with the highest bit-rate in the current ACS for the Codec Mode Indication, and that with the lowest bit-rate for the Codec Mode Command.

6) The SS sends an AMR_CONFIG_REQ message during the call to reconfigure the Active Codec Set. The AMR_CONFIG_REQ message shall indicate that the threshold and hystersis values are undefined.

7) The MS responds to each AMR_CONFIG_REQ message with an ACK_OK message on the RATSCCH.

8) The SS sends a THRESH_REQ message during the call to set the threshold and hysteresis values.

9) The MS responds to the THRESH_REQ message with an ACK_OK message on the RATSCCH.

10) The SS shall ensure that the hysterisis and threshold parameters have been implemented correctly by the MS by modification of the C/I conditions as follows:

The downlink radio environment is altered by changing the carrier to interference ratio. When the radio condition crosses an adaptation threshold the MS changes the Codec Mode Request to reflect the changed signal quality. The SS records the carrier to interference ratio at which the MS sends the Codec Mode Request. The SS will change the downlink codec to the requested mode and change the downlink Codec Mode Indication accordingly. This is continued for all thresholds given for the Active Codec Set.

11) Steps 4 to 8 shall be repeated for differing AMR_CONFIG_REQ and THRESH_REQ parameters.

12) The network initiates the call release.

This test is repeated for M=1, and where the MS supports half rate version 3 M=2.

Maximum Duration of Test

5 minutes

Expected Sequence

	Step
	Direction
	Message
	Comments

	1
	MS
	
	MS is in idle mode

	2
	MS
	
	MS initiates Mobile Originated call

	3
	MS->SS
	Channel Request
	Establishment cause is "originating call and the network does not set the NECI bit to 1".

	4
	SS->MS
	Immediate Assignment
	See Default Messages for AMR

	5
	MS->SS
	CM Service Request
	CM Service Type = Mobile Originating Call Establishment.

	6
	SS->MS
	CM Service Accept
	

	7
	SS->MS
	Setup
	AMR speech

	8
	MS->SS
	Call Proceeding
	

	9
	MS->SS
	Alerting
	

	10
	SS->MS
	Assignment Command
	Multirate Configuration for 4 codec modes

	11
	MS->SS
	Assignment Complete
	

	12
	SS->MS
	Connect
	

	13
	MS->SS
	Connect Acknowledge
	

	14
	MS
	
	The TCH shall be through connected by both directions in the dedicated mode, using the codec mode specified.

	15
	SS->MS
	AMR_CONFIG_REQ
	See specific message contents.

	16
	MS->SS
	ACK_OK
	

	17
	MS
	
	Check that ACS, hyst and thresh changes have been implemented correctly.

	18
	SS->MS
	THRESH_REQ
	See specific message contents.

	19
	MS->SS
	ACK_OK
	

	20
	MS
	
	Check that ACS, hyst and thresh changes have been implemented correctly.

	21
	SS->MS
	AMR_CONFIG_REQ
	See specific message contents.

	22
	MS->SS
	ACK_OK
	

	23
	MS
	
	Check that ACS, hyst and thresh changes have been implemented correctly.

	24
	SS->MS
	THRESH_REQ
	See specific message contents.

	25
	MS->SS
	ACK_OK
	

	26
	MS
	
	Check that ACS, hyst and thresh changes have been implemented correctly.

	27
	SS->MS
	AMR_CONFIG_REQ
	See specific message contents.

	28
	MS->SS
	ACK_OK
	

	29
	MS
	
	Check that ACS, hyst and thresh changes have been implemented correctly.

	30
	SS->MS
	THRESH_REQ
	See specific message contents.

	31
	MS->SS
	ACK_OK
	

	32
	MS
	
	Check that ACS, hyst and thresh changes have been implemented correctly.

	33
	SS->MS
	Disconnect
	

	34
	MS->SS
	Release
	

	35
	SS->MS
	Release Complete
	

	36
	SS->MS
	Channel Release
	


Specific Message Contents
In all cases, the Active Codec Set field of the AMR_CONFIG_REQ messages should be programmed to ensure that the codec rate changes when the new configuration takes effect.

ASSIGNMENT COMMAND

	Information Element
	value/remarks

	Channel description
	M=1: TCH/F

M=2: TCH/H

	Mode of the first channel

- Mode
	Full rate or half rate version 3.


In step 15:

AMR_CONFIG_REQ

	Information Element
	value/remark

	ICM
	CODEC_MODE_1

	ACS
	2 codec modes

	HYST2
	n/a – set to all 1’s

	THRESH2
	n/a – set to all 1’s

	HYST1
	Undefined – set to all 1’s

	THRESH1
	Undefined – set to all 1’s


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Command.

In step 18:

THRESH_REQ

	Information Element
	value/remark

	HYST3
	n/a – set to all 1’s

	THRESH3
	n/a – set to all 1’s

	HYST2
	n/a – set to all 1’s

	THRESH2
	n/a – set to all 1’s

	HYST1
	2 dB

	THRESH1
	12.5 dB


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Command.

In step 21:

AMR_CONFIG_REQ

	Information Element
	value/remark

	ICM
	CODEC_MODE_2

	ACS
	3 codec modes

	HYST2
	Undefined  – set to all 1’s

	THRESH2
	Undefined  – set to all 1’s

	HYST1
	Undefined  – set to all 1’s

	THRESH1
	Undefined  – set to all 1’s


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Command.

In step 24:

THRESH_REQ

	Information Element
	value/remark

	HYST3
	n/a – set to all 1’s

	THRESH3
	n/a – set to all 1’s

	HYST2
	2.5 dB

	THRESH2
	12.5 dB

	HYST1
	2 dB

	THRESH1
	8 dB


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Indication.

In step 27:

AMR_CONFIG_REQ

	Information Element
	value/remark

	ICM
	CODEC_MODE_4

	ACS
	4 codec modes

	HYSTc
	Undefined  – set to all 1’s

	THRESH3
	Undefined  – set to all 1’s

	THRESH2
	Undefined  – set to all 1’s

	THRESH1
	Undefined  – set to all 1’s


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Command.

In step 30:

THRESH_REQ

	Information Element
	value/remark

	HYST3
	2 dB

	THRESH3
	16.5 dB

	HYST2
	2 dB

	THRESH2
	11.5 dB

	HYST1
	2 dB

	THRESH1
	6.5 dB


This message should be sent in a RATSCCH frame where the RATSCCH frame (or RATSCCH_DATA part for AHS) replaces a speech frame which would have carried a Codec Mode Indication.
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