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Default Codec Set for AMR-WB

In the last TFO meeting this issue was discussed. The preliminary result was: The default codec set for AMR-WB 
...should have 2 out of the lower modes for Application A, 1 of modes in the upper range of application B, and 1 of the highest modes for UMTS and EDGE channels. 
Based on S4-010374 the TFO group currently would choose as TFO default codec set the modes 8.85 and 12.65 for Application A (not 14.25, because TFO messages cannot be embedded), for Application B 18.25; for UMTS/EDGE no test results are yet available. Our guess is 23.85 . 
[copied from TFO meeting report] 
No additional discussions took place in S4#18 meeting in Erlangen (see top of page 10 of its draft meeting report).

The decision rules for AMR TFO are always closely related to the default codec set, because in an all-mode supporting situation the optimised common active codec set should be identical to the default codec set. Therefore during the work on the decision rules one issue came up related to the default codec set.

In AMR-WB TFO there is no equivalent fall-back possibility as in AMR-NB TFO. There, both the fall-back to the transcoded PCM signal and the original signal have the same bandwidth category. For AMR-WB the fall-back is connected with the quite significant shift form WB to NB. Therefore the fall-back (TFO break) should be avoided by careful selection of the default set which takes this into account.

If we call the set of optimal AMR-WB modes for specific C/I radio conditions the operational curve of AMR-WB. Using this terminology, you should not deviate from this curve too much into the direction of higher modes with more bandwidth. For the two lowest modes of AMR-WB no deviation in that direction is advisable at all, because this seriously effects the speech quality. A deviation from the operational curve into the direction of lower modes is possible.

Therefore, to cover the whole range of radio conditions with acceptable speech quality, the lowest AMR-WB mode should be available in the default codec set.

Conclusion and Proposal: The default codec set for AMR-WB should contain the lowest mode, 6.65 kbit/s (not the second lowest, 8.85 kbit/s).

To make it clearly visible: The default codec set for AMR-WB is proposed to be:

23.85
23.05
19.85
18.25
15.85
14.25
12.65
8.85
6.65

The following principles for AMR-WB TFO decision rules are based on / incorporate this proposed default codec set.

Basic Principles for AMR-WB TFO decision rules

1. Stick to the operational curve, deviate max. 1 mode upward, but none at all at two lowest modes.

2. Respect choice of the both involved ACSes as much as possible, but not if differences too extreme.

3. Preference for lower modes in case of conflicting ACSs, because quality of AMR-WB is high in any case, but robustness of high modes is poor.

4. One of two lowest modes should be present in the CACS if only two or even only one mode is in the CSCS

5. If there are many modes in CSCS, avoid directly neighboured modes, if possible.

Additional principle for a call starting with NB codec

6. Go directly for optimised configuration, because handover is needed anyway for codec mismatch resolution.


AMR-WB TFO Decision Rules

Legend of the Examples

Mode m
8
7
6
5
4
3
2
1
0
HO req

Bitrate
23.85
23.05
19.85
18.25
15.85
14.25
12.65
8.85
6.60
yes/No

Example:

MACS=1
23.85

19.85


14.25

8.85
6.60
yes

MACS=1
23.85

19.85


14.25
12.65
8.85
6.60
yes

CMACS=1
X

X


X

X
X


First line: Side A and 

Seond line Side B

Last column: Handover required for TFO yes/No
Black letters: Mode is supported

Red letters on shaded grey background: Mode is in Active Codec Set
Third line: 

Black X: Mode in CSCS. 

Red bold X on shaded grey background: Mode is in candidate for Common Active Codec Set For TFO ("candidate", because still subject of contiguity check)
CMACS=1

IF CMACS=1 THEN

IF (both MACS=1) THEN

IF CACS is not empty (i.e. contains one) THEN

Select the mode of the CACS [no Handover needed]

Example 1:

MACS=1
23.85

19.85


14.25
12.65
8.85

No

MACS=1
23.85

19.85



12.65
8.85

No

CMACS=1
X

X



X
X



ELSE (CACS is empty, i.e. at least one hand-over will be needed)

IF lower mode of the two single-mode ACS is higher than 8.85 THEN

23.85
23.05
19.85
18.25
15.85
14.25
12.65
8.85
6.60

IF lower modes of  the two single-mode ACS is in CSCS THEN

Select it [Handover at other side needed]

Example 2:

MACS=1
23.85

19.85


14.25
12.65
8.85

Yes

MACS=1
23.85

19.85



12.65
8.85

No

CMACS=1
X

X



X
X



ELSIF higher of the two single-mode ACS is in CSCS

IF mode distance of it not bigger than one to other single-mode ACS THEN

Select it [Handover at other side needed], 

Example 3:

MACS=1
23.85

19.85


14.25

8.85

No

MACS=1
23.85

19.85


14.25
12.65
8.85

Yes

CMACS=1
X

X


X

X



ELSE (mode distance bigger than 1)

IF at least one mode lower than lowest single-mode ACS is in CSCS THEN

Select the highest of these modes

Example 4:

MACS=1
23.85

19.85

15.85


8.85
6.60
Yes

MACS=1
23.85

19.85

15.85

12.65
8.85
6.60
Yes

CMACS=1
X

X

X


X
X


Example 5:

MACS=1
23.85

19.85

15.85

12.65
8.85
6.60
Yes

MACS=1
23.85

19.85

15.85


8.85
6.60
Yes

CMACS=1
X

X

X


X
X


ELSE

No AMR-WB TFO

Example 6:

MACS=1
23.85

19.85

15.85

12.65

6.60
-

MACS=1
23.85

19.85

15.85


8.85

-

CMACS=1
X

X

X






ENDIF

ENDIF

ELSE (none of the single-mode ACSs is in CSCS) [Handover at both sides needed]

IF there is are modes in the CSCS with mode distance one to lowest of single-mode ACS THEN

Select the highest of these modes

Example7 :

MACS=1
23.85

19.85
18.25

14.25

8.85

Yes

MACS=1
23.85

19.85


14.25
12.65
8.85

Yes

CMACS=1
X

X


X

X



Example 8:

MACS=1
23.85

19.85
18.25



8.85

Yes

MACS=1
23.85

19.85



12.65
8.85

Yes

CMACS=1
X

X




X



ELSE (mode distance of CSCS bigger than 1 to lowest of single-mode ACS)

IF there is at least one mode of CSCS lower than lowest mode of single-mode ACS THEN

Select highest of these modes

Example 9:

MACS=1
23.85

19.85
18.25



8.85
6.60
Yes

MACS=1
23.85

19.85
18.25

14.25

8.85
6.60
Yes

CMACS=1
X

X
X



X
X


ELSE (=no mode of CSCS lower than lowest mode of single-mode ACS)

No TFO

Example 10:

MACS=1
23.85

19.85

15.85




-

MACS=1
23.85

19.85

15.85

12.65


-

CMACS=1
X

X

X






ENDIF

ENDIF

ENDIF

ELSE (lower of the two single-mode ACS is equal to or lower than 8.85)

23.85
23.05
19.85
18.25
15.85
14.25
12.65
8.85
6.60

IF lower mode of  the two single-mode ACS is in CSCS THEN

Select it [Handover at other side needed]

Example 11:

MACS=1
23.85

19.85

15.85

12.65
8.85
6.60
Yes

MACS=1
23.85

19.85

15.85

12.65
8.85
6.60
No

CMACS=1
X

X

X

X
X
X


ELSE (lower mode of  the two single-mode ACS is not in CSCS)

IF mode 6.60 is in CSCS THEN

Select it [Handover at both sides needed]

Example 12:

MACS=1
23.85

19.85


14.25

8.85
6.60
Yes

MACS=1
23.85

19.85


14.25
12.65

6.60
Yes

CMACS=1
X

X


X


X


Example 13:

MACS=1
23.85

19.85


14.25

8.85
6.60
Yes

MACS=1
23.85

19.85


14.25
12.65

6.60
Yes

CMACS=1
X

X


X


X


ELSE

No immediate TFO

Example 14:

MACS=1
23.85

19.85


14.25
12.65
8.85

-

MACS=1
23.85

19.85


14.25
12.65
8.85
6.60
-

CMACS=1
X

X


X
X
X



Example 15:

MACS=1
23.85

19.85


14.25

8.85

-

MACS=1
23.85

19.85


14.25


6.60
-

CMACS=1
X

X


X





ENDIF (mode 6.60 is in CSCS or not)

ENDIF (lower mode of  the two single-mode ACS is in CSCS or not)

ENDIF (lower of the two single-mode ACS is higher than 8.85 or not)

ENDIF (CACS is empty or not)

ELSE (one MACS bigger than 1)

IF CACS is not empty (i.e. contains one) THEN

IF CACS contains the lower mode of the 2-mode-ACS THEN

Select this mode [no Handover needed]

Example 16:

MACS=2
23.85

19.85


14.25

8.85

No

MACS=1
23.85

19.85


14.25



No

CMACS=1
X

X


X





ELSE (CACS contains the higher mode of the 2-mode ACS

IF lower mode of 2-mode ACS is in the CSCS THEN

Select it [Handover at MACS=1 side needed]

Example 17:

MACS=2
23.85

19.85


14.25

8.85

No

MACS=1
23.85

19.85


14.25



Yes

CMACS=1
X

X


X





ELSE

IF there is a mode in the CSCS lower than the lowest mode of the two ACSs THEN

Select the highest

Example 18:

MACS=2
23.85

19.85


14.25
12.65
8.85

Yes

MACS=1
23.85

19.85



12.65
8.85

Yes

CMACS=1
X

X



X
X



ELSE (no mode in CSCS lower than lowest mode of the two ACSs)

IF distance of lowest mode in CSCS two lowest mode of the two ACSs=1 AND this mode is not 12.65 or lower [robustness jump too big from the two lowest modes of AMR-WB] THEN

Select this mode [Handover at both sides necessary]

Example 19:

MACS=2
23.85

19.85


14.25
12.65


Yes

MACS=1
23.85

19.85


14.25

8.85

Yes

CMACS=1
X

X


X





ELSE

No immediate TFO

Example 20:

MACS=2
23.85

19.85

15.85

12.65


-

MACS=1
23.85

19.85

15.85


8.85

-

CMACS=1
X

X

X






Example 21:

MACS=2
23.85

19.85

15.85

12.65
8.85

-

MACS=1
23.85

19.85

15.85

12.65


-

CMACS=1
X

X

X

X




Example 22:

MACS=2
23.85

19.85

15.85

12.65
8.85
6.65
-

MACS=1
23.85

19.85

15.85

12.65
8.85

-

CMACS=1
X

X

X

X
X



ENDIF

ENDIF

ENDIF

ENDIF

ELSE (CACS is empty)

IF it is possible THEN

Take the highest mode of the CSCS which is lower than the modes in the ACSs or the mode next to the lowest mode in the ACSs if mode difference not higher than 1 to lowest modes of the ACSs 

ELSE

No immediate TFO 

ENDIF 

ENDIF

ENDIF (both or one MACS=1)

CMACS>1

ELSE (CMACS>1) 

THEN

IF lowest mode of both ACSs is in CSCS THEN 

Select it [Might require a Hand-Over] as lowest mode of CACS

Select as second/third/.. mode in CACS the next lowest modes of CSCS which are in at least one ACS [Might require a Hand-Over], if it is not in mode distance one to an already selected CACS (last restriction not for last=highest mode in CSCS)

Finally don't forget to check the contiguity rule! If violated: Handover required. Pay attention: Do not fill up new individual ACS to individual MACS>CMACS with modes in between or below modes out of CACS!

Example 101:

MACS=3
23.85

19.85

15.85

12.65
8.85
6.65
Yes

MACS=4
23.85

19.85

15.85

12.65
8.85
6.65
Yes

CMACS=2
X

X

X

X
X
X


Example 102:

MACS=2
23.85

19.85

15.85

12.65

6.65
Yes

MACS=4
23.85

19.85

15.85

12.65
8.85
6.65
Yes

CMACS=2
X

X

X

X

X


Attention: New CACS only contiguous, if 8.85 is removed from ACS(MACS=4)!

Example 103:

MACS=3

23.05

18.25
15.85
14.25
12.65
8.85
6.65
No

MACS=4
23.85

19.85

15.85
14.25
12.65
8.85
6.65
Yes

CMACS=3




X
X
X
X
X


Example 104:

MACS=3

23.05

18.25
15.85
14.25
12.65
8.85

Yes

MACS=4
23.85

19.85

15.85

12.65
8.85
6.65
Yes

CMACS=3




X

X
X



Attention: New CACS only contiguous, if 14.25 is removed from ACS(MACS=3). MACS=4 side must not take mode lower than lowest mode of CACS (here: 6.65) in its new ACS.
Remark: 12.65 is only result of filling up of CACS to CMACS (see WHILE statement at the end of this pseudo code)

Example 105:

MACS=3

23.05

18.25
15.85

12.65
8.85

No

MACS=4
23.85

19.85

15.85

12.65
8.85
6.65
Yes

CMACS=3




X

X
X



Remark: 12.65 is only result of filling up of CACS to CMACS (see WHILE statement at the end of this pseudo code)

Example 106:

MACS=3
23.85
23.05
19.85
18.25
15.85
14.25
12.65
8.85
6.65
Yes

MACS=4
23.85
23.05
19.85
18.25
15.85
14.25
12.65
8.85
6.65
Yes

CMACS=3
X
X
X
X
X
X
X
X
X


Example 107:

MACS=4
23.85
23.05
19.85
18.25
15.85
14.25
12.65
8.85
6.65
Yes

MACS=4
23.85
23.05
19.85
18.25
15.85
14.25
12.65
8.85
6.65
Yes

CMACS=4
X
X
X
X
X
X
X
X
X


Example 108:

MACS=4
23.85
23.05
19.85
18.25
15.85
14.25
12.65
8.85
6.65
No

MACS=4
23.85
23.05
19.85
18.25
15.85
14.25
12.65
8.85
6.65
No

CMACS=4
X
X
X
X
X
X
X
X
X


Example 109:

MACS=4
23.85
23.05
19.85
18.25
15.85
14.25
12.65
8.85
6.65
No

MACS=4
23.85
23.05
19.85
18.25
15.85
14.25
12.65
8.85
6.65
No

CMACS=4
X
X
X
X
X
X
X
X
X


ELSE (lowest mode of both ACSs is not in CSCS) 

IF lowest mode of both ACSs is 12.65 or higher 

THEN

IF the next upper mode (mode difference 1) is in CSCS 

THEN

Select this neighbour mode as lowest mode of CACS [Might require a Hand-Over]

Other modes selected as for CMACS=1, distance rules like for lowest mode of both ACSs in CSCS

Example 110:

MACS=3

23.05

18.25
15.85
14.25
12.65

6.65
Yes

MACS=4
23.85

19.85

15.85
14.25

8.85

Yes

CMACS=3




X
X





Contiguity rule requires a hand-over at MACS=3 side!

ELSE 

Selection as for CMACS=1, distance rules like for lowest mode of both ACSs in CSCS

Results in no immediate TFO e.g. for

Example 111:

MACS=1
23.85

19.85

15.85




-

MACS=1
23.85

19.85

15.85

12.65


-

CMACS=1
X

X

X






ENDIF (next upper mode to lowest ACS mode is in CSCS or not)

ELSIF lowest mode of both ACSs is 8.85 or lower
IF 6.65 is in CSCS THEN

Select 6.65 as lowest mode of CACS,

selection of other modes in CACS as before

ELSE

No TFO

ENDIF

ELSE lowest mode of both ACSs is 6.65

No TFO

ENDIF (lowest mode of both ACSs is higher/equal 12.65 or 8.85)

ENDIF (lowest mode of both ACSs is in CSCS or not)

WHILE maximum number of modes in CACS (=CMACS) not reached AND not all modes of CSCS checked THEN

IF there is a mode of CSCS which is higher than lowest mode of current CACS and not yet part of the CACS THEN

Select the lowest such mode

Example 112:

MACS=3

23.05
19.85

15.85
14.25

8.85
6.65
Yes

MACS=4
23.85
23.05

18.25

14.25
12.65

6.65
Yes

CMACS=3

X



X


X


ELSE

IF there is a mode of the CSCS lower than the lowest mode of current CACS and not yet part of the CACS THEN

Select the highest of such modes

Example 113:

MACS=3

23.05

18.25
15.85
14.25
12.65
8.85
6.65
Yes

MACS=4
23.85

19.85

15.85
14.25

8.85
6.65
Yes

CMACS=3




X
X

X
X


ELSE

Nothing more to do

ENDIF

ENDIF

ENDWHILE

ENDIF (CMACS=1 or >1)

Remark

In many - in fact almost all - situations these decision rules lead to the need of codec mode optimisation. It is therefore worth considering to recommend codec mode optimisation as mandatory for AMR-WB TFO.


Proposal

It is proposed to add these decision rules for AMR-WB to the clauses 11 and 12 of 28.062 at the appropriate places.

I will try to work out a C-Code representation for the agreed decision rules until the next TFO meeting.


Proposed Operator Guidelines for AMR-WB TFO (Annex F)

1. Because the resulting decision rule is more restrictive than the one for AMR-NB, the network operator should carefully select the ACSs for AMR-WB. Especially, he should try to use an as uniform as possible distribution of ACSs in his network in order to avoid a lot of Handovers or even TFO breaks for AMR-WB TFO.

2. To achieve a high probability of AMR-WB TFO – i.e. a high probability for AMR-WB in TDM networks at all – the best choice should be the default ACS – or at least a contiguous subset of it (contiguousity includes presence of the lowest modes of the default ACS).

3. If no optimisation towards higher/lower modes than those present in the ACS is wanted: Do not indicate them in SCS (but TFO is becoming more unlikely then!).

_________________________________________
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