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26.16.1
Inband Signalling, Downlink Codec Adaptation

26.16.1.1
Conformance Requirement

Ideal frequency hopping without DTX is activated, the MS shall produce Codec Mode Requests with the following accuracy:

-
When a carrier to interferer ratio 4 dB higher than a defined upper threshold is applied to the antenna connector, the MS shall request a higher mode with a probability exceeding 90%. This shall be measured immediately after a settling-time of 200 ms.

-
When a carrier to interferer ratio 4 dB lower than a defined lower threshold is applied to the antenna connector, the MS shall request a lower mode with a probability exceeding 90%. This shall be measured immediately after a settling-time of 200 ms.

This test is not intended to verify these conformance requirements, but to verify the correctness of the involved layer 1 and layer 3 signalling.

References:

3GPP TS 05.09 subclauses 3.3 and 3.4.

26.16.1.2
Test Purpose

This test is concerned with the downlink link adaptation for AMR and the related inband signalling. The test shall verify that the MS can monitor the downlink quality of the dedicated channel and generate Codec Mode Requests according to the thresholds provided by the network at call setup, with an allowance for the statistical significance of the test.

NOTE 1:
The test is performed under static conditions, since the power variation under TU50 during the measurement time of 200ms can be neglected.

NOTE 2:
The inband signals are L1 signalling transmitted every speech frame, as defined in 3GPP TS 05.09: In uplink directions Codec Mode Requests and Codec Mode Indications are transmitted alternately, whereas downlink signalling contains of alternate Codec Mode Commands and Codec Mode Indications.

26.16.1.3
Method of Test

Initial Conditions

The MS is "idle updated", with TMSI allocated.

Related PICS/PIXIT Statements

The MS supports the multi-rate speech codec.

Forseen Final State of MS

"Idle, updated", with TMSI allocated.

Test Procedure

a)
A mobile originated call is initiated, following the CHANNEL REQUEST received from the MS the SS sends an IMMEDIATE ASSIGNMENT to the MS commanding it to go to a SDCCH. The MS indicates to the SS that it supports the multi-rate speech codec. The SS allocates the MS a TCH/AFS and signals the allowed codec subset and adaptation thresholds as part of the ASSIGNMENT COMMAND. DTX shall not be activated. Hopping is activated. The hopping band is centred around an ARFCN in the Mid ARFCN range. The hopping frequencies are chosen from those defined in clause 6.


The following active codec mode subset shall apply:

Codec Mode
TCH/AFS in kbit/s

CODEC_MODE_1
4,75

CODEC_MODE_2
5,9

CODEC_MODE_3
7,95

CODEC_MODE_4
12,2


The following decision threshold and hysteresis values in terms of normalized carrier to interference ratio (C/Inorm), shall apply for Codec Mode Command / Request (MC', MR'):

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

CODEC_MODE_4
16,5 dB
+ (

CODEC_MODE_3
11,5 dB
18,5 dB

CODEC_MODE_2
6,5 dB
13,5 dB

CODEC_MODE_1
( (
8.5 dB

b)
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.

c), d)
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 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.

e)
If the MS supports TCH/AHS the SS sends a HANDOVER_COMMAND allocating the MS a TCH/AHS and signals the allowed codec subset and adaptation thresholds as part of the HANDOVER_COMMAND. DTX shall not be activated. Hopping is activated. The hopping band is centred around an ARFCN in the Mid ARFCN range. The hopping frequencies are chosen from those defined in clause 6.


The following active codec mode subset shall apply:

Codec Mode
TCH/AHS in kbit/s

CODEC_MODE_1
5.15

CODEC_MODE_2
6.7

CODEC_MODE_3
7.95


The following decision threshold and hysteresis values in terms of normalized carrier to interference ratio (C/Inorm), shall apply for Codec Mode Command / Request (MC', MR'):

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

CODEC_MODE_3
12,5 dB
 +(

CODEC_MODE_2
11,0 dB
15,0 dB

CODEC_MODE_1
( (
13,0 dB

f)
step b) to d) are repeated for the settings given in step e).

Maximum Duration of Test

2 minutes.

Expected Sequence in step c)

NOTE:
Inband signalling is transmitted every frame, but are mentioned only where changes occur. If no new Codec Mode Indications or Codec Mode Commands are to be sent, previous indication respectively request is being repeated. If Active Codec Set contains less than 4 codecs, the steps corresponding to nonassigned codecs shall be ignored.

Step
Direction
Message
Comments

1
MS->SS
Channel Request


2
SS->MS
Immediate Assignment


3
MS->SS
Set Up SDCCH
MS indicates which speech codecs it can support

4
SS->MS
Assignment Command SDCCH
Network allocates TCH/AFS / TCH/AHS and allowed codec subset and adaptation thresholds

5
MS->SS
Assignment Complete
SS simulates good radio conditions (C/Inorm = 64dB)

A6
SS->MS

Lower radio conditions tobelow codec mode 4 threshold

A7
MS->SS
Codec Mode Request changes 


A8
SS->MS
Codec Mode Indication changes to requested mode 
The downlink codec is changed so that first frame with requested codec is transmitted with the first changed Codec Mode Indication.

9
SS->MS

Lower radio conditions to below codec mode 3 threshold

10
MS->SS
Codec Mode Request changes 


11
SS->MS
Codec Mode Indication changes to requested mode 
The downlink codec is changed so that first frame with requested codec is transmitted with the first changed Codec Mode Indication.

12
SS->MS

Lower radio conditions to below codec mode 2 threshold

13
MS->SS
Codec Mode Request changes 


14
SS->MS
Codec Mode Indication changes to requested mode 
The downlink codec is changed so that first frame with requested codec is transmitted with the first changed Codec Mode Indication.

15
SS->MS

Improve radio conditions to above codec mode 1 threshold

16
MS->SS
Codec Mode Request changes 


17
SS->MS
Codec Mode Indication changes to requested mode 
The downlink codec is changed so that first frame with requested codec is transmitted with the first changed Codec Mode Indication.

18
SS->MS

Improve radio conditions to above codec mode 2 threshold

19
MS->SS
Codec Mode Request changes 


20
SS->MS
Codec Mode Indication changes to requested mode 
The downlink codec is changed so that first frame with requested codec is transmitted with the first changed Codec Mode Indication.

A21
SS->MS

Improve radio conditions to above codec mode 3 threshold

A22
MS->SS
Codec Mode Request changes 


A23
SS->MS
Codec Mode Indication changes to requested mode 
The downlink codec is changed so that first frame with requested codec is transmitted with the first changed Codec Mode Indication.

24
SS->MS
CHANNEL RELEASE


In TCH/AHS the Active Codec Set contains only three of four possible codecs, thus steps prefixing A are not implemented in this case.

Specific Message Contents

ASSIGNMENT COMMAND

Information Element
Value/remark

Assignment Command
In step 4: codec mode 4 selected (codec mode 3 for AHS)

(ref: 3GPP TS 04.08 / 3GPP TS 44.018 subclause 9.1.2)



Codec Mode Requests, uplink inband signalling

Information Element
Value/remark

Requesting preferred downlink mode
In step 6: Codec Mode 4 requested 

In step 7: Change to Codec mode 3 latest 4dB below THR_MR_Dn(Codec_Mode_4)

In step 10:Change to Codec Mode 2 latest 4dB below THR_MR_Dn(Codec_Mode_3)

In step 13:Change to Codec Mode 1 latest 4dB below THR_MR_Dn(Codec_Mode_2)

In step 16:Change to Codec Mode 2 latest 4dB above THR_MR_Up(Codec_Mode_1)

In step 19:Change to Codec Mode 3 latest 4dB above THR_MR_Up(Codec_Mode_2)

In step 22:Change to Codec Mode 4 latest 4dB above THR_MR_Up(Codec_Mode_3)



Codec Mode Indications, downlink inband signalling

Information Element
Value/remark

Indicating mode used at downlink
In step 6-7:    Codec Mode 4 is indicated

In step 8-10:  Codec Mode 3 is indicated 

In step 11-13:Codec Mode 2 is indicated

In step 14-16:Codec Mode 1 is indicated

In step 17-19:Codec Mode 2 is indicated

In step 20-22:Codec Mode 3 is indicated

In step 23:     Codec Mode 4 is indicated



26.16.2
Inband Signalling, Uplink Codec Adaptation

26.16.2.1
Conformance Requirement

The MS shall after reception of a Codec Mode Command apply the corresponding codec mode in the uplink direction for the next possible speech frame and no more than three speech frames later.This test is not intended to verify these conformance requirements, but to verify the correctness of the involved layer 1 and layer 3 signalling.

References:

3GPP TS 05.09 subclauses 3.3 and 3.4.

26.16.2.2
Test Purpose

This test is concerned with the link adaptation for AMR uplink and the related inband signalling. The test shall verify that the MS in the uplink direction applies the codec mode indicated by the network transmitted Codec Mode Commands, and that the MS correctly signals the used codec as Codec Mode Indication in the uplink inband signalling.

NOTE: 
The inband signals are L1 signalling transmitted every speech frame, as defined in 3GPP TS 05.09: In uplink directions Codec Mode Requests and Codec mode indications are transmitted alternatelly, whereas downlink signalling contains of alternately Codec Mode Commands and Codec Mode Indications.

26.16.2.3
Method of Test

Initial Conditions

The MS is "idle updated", with TMSI allocated.

Related PICS/PIXIT Statements

The MS supports the multi-rate speech codec.

Forseen Final State of MS

"Idle, updated", with TMSI allocated.

Test Procedure

a)
A mobile originated call is initiated, following the CHANNEL REQUEST received from the MS the SS sends an IMMEDIATE ASSIGNMENT to the MS commanding it to go to a SDCCH. The MS indicates to the SS that it supports the multi-rate speech codec. The SS allocates the MS a TCH/AFS and signals the allowed codec subset and adaptation thresholds as part of the ASSIGNMENT COMMAND. DTX shall not be activated. Hopping is activated. The hopping band is centred around an ARFCN in the Mid ARFCN range. The hopping frequencies are chosen from those defined in clause 6.


The following active codec mode subset shall apply:

Codec Mode
TCH/AFS in kbit/s

CODEC_MODE_1
4,75

CODEC_MODE_2
5,9

CODEC_MODE_3
7,95

CODEC_MODE_4
12,2


The following decision threshold and hysteresis values in terms of normalized carrier to interference ratio (C/Inorm), shall apply for Codec Mode Command / Request (MC', MR'):

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

CODEC_MODE_4
16,5 dB
+ (

CODEC_MODE_3
11,5 dB
18,5 dB

CODEC_MODE_2
6,5 dB
13,5 dB

CODEC_MODE_1
( (
8.5 dB

b)
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.

c)
The SS signals that a new codec is wanted in uplink direction by changing the value of the Codec Mode Command. The MS shall apply the commanded mode in uplink by changing the mode and correspondingly the value of the Codec Mode Indication to match the used codec. This is repeated for all neighbouring mode transitions in the Active Codec Set.

d)
If the MS supports TCH/AHS the SS sends a HANDOVER_COMMAND allocating the MS a TCH/AHS and signals the allowed codec subset and adaptation thresholds as part of the HANDOVER_COMMAND. DTX shall not be activated. Hopping is activated. The hopping band is centred around an ARFCN in the Mid ARFCN range. The hopping frequencies are chosen from those defined in clause 6.


The following active codec mode subset shall apply:

Codec Mode
TCH/AHS in kbit/s

CODEC_MODE_1
5.15

CODEC_MODE_2
6.7

CODEC_MODE_3
7.95


The following decision threshold and hysteresis values in terms of normalized carrier to interference ratio (C/Inorm), shall apply for Codec Mode Command / Request (MC', MR'):

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

CODEC_MODE_3
12,5 dB
+ (

CODEC_MODE_2
11,0 dB
15,0 dB

CODEC_MODE_1
( (
13,0 dB

e)
step b) to c) are repeated for the settings given in step d).

Maximum Duration of Test

2 minutes

Expected Sequence in step c)

Step
Direction
Message
Comments

1
MS->SS
Channel Request


2
SS->MS
Immediate Assignment


3
MS->SS
Set Up SDCCH
MS indicates which speech codecs it can support

4
SS->MS
Assignment Command SDCCH
Network allocates TCH/AFS / TCH/AHS and allowed codec subset and adaptation thresholds

5
MS->SS
Assignment Complete
SS simulates good radio conditions (C/Inorm = 64dB)

A6
SS->MS
Codec Mode Command change
Codec Mode 3 is commanded by inband signalling

A7
MS->SS
Codec Mode Indication change
Codec Mode Indication shows current active mode in uplink, thus changed when mode changes

8
SS->MS
Codec Mode Command change
Codec Mode 2 is commanded by inband signalling

9
MS->SS
Codec Mode Indication change
Codec Mode 2 is indicated in inband signalling with first frame using Codec Mode 2

10
SS->MS
Codec Mode Command change
Codec Mode 1 is commanded by changing inband signal

11
MS->SS
Codec Mode Indication change
Codec Mode 1 is indicated in inband signalling with first frame using Codec Mode 1.

12
SS->MS
Codec Mode Command change
Codec Mode 2 is commanded by changing inband signal

13
MS->SS
Codec Mode Indication change
Codec Mode 2 is indicated in inband signalling with first frame using Codec Mode 2.

14
SS->MS
Codec Mode Command change
Codec Mode 3 is commanded by changing inband signal

15
MS->SS
Codec Mode Indication change
Codec Mode 3 is indicated in inband signalling with first frame using Codec Mode 3.

A16
SS->MS
Codec Mode Command change
Codec Mode 4 is commanded by changing inband signal

A17
MS->SS
Codec Mode Indication change
Codec Mode 4 is indicated in inband signalling with first frame using Codec Mode 4

18
SS->MS
CHANNEL RELEASE


In TCH/AHS the Active Codec Set contains only three of four possible codecs, thus steps prefixing A are not implemented in this case.

Specific Message Contents

ASSIGNMENT COMMAND

Information Element
Value/remark

Assignment Command
In step 4: codec mode 4 selected (codec mode 3 for TCH/AHS)

(ref: 3GPP TS 04.08 / 3GPP TS 44.018 subclause 9.1.2)



Codec mode commands, downlink inband signalling 

Information Element
Value/remark

Channel Mode to be used for uplink
In step 5:    Codec Mode 4 commanded in AFS and Codec Mode 3 in AHS

In step 6-7: Codec Mode 3 commanded

In step 8-9: Codec Mode 2 commanded

In step 10-11: Codec Mode 1 commanded

In step 12-13: Codec Mode 2 commanded

In step 14-15: Codec Mode 3 commanded

In step 16-17: Codec Mode 4 commanded



Codec mode indications, uplink inband signalling
Information Element
Value/remark

Indicating Codec Mode currently used uplink
In step 5: Codec Mode 4 indicated in AFS and Codec Mode 3 in AHS

In step 6: Codec Mode 4 indicated in AFS (step ignored in AHS)

In step 7-8: Codec Mode 3 indicated 

In step 9-10: Codec Mode 2 indicated

In step 11-12: Codec Mode 1 indicated

In step 13-14: Codec Mode 2 indicated

In step 15-16: Codec Mode 3 indicated

In step 17: Codec Mode 4 indicated
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