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Introduction 

The TFO Decision Algorithm for AMR-WB is different from the TFO Decision Algorithm for AMR-NB in that a “Voting-Algorithm” is used to determine the OACS from the CSCS. This algorithm depends on weight factors that are set for each codec mode. In contrast, the OACS for AMR-NB codec is selected by a “Rule-Based-Algorithm” which tries to incorporate considerations on “reasonable” selections.

In this document we show input and output of the AMR-WB Voting-Algorithm based on the provided C-Code for several examples (1-8). In these examples several problems are observed and commented. Some examples (3,5) are simple “bugs” in the C-Code or can be fixed easily (example 1).  However, the remaining examples show that a Voting-Algorithm may have general problems to result in reasonable OACS and decisions for TFO establishment. Furthermore, the possible modes for AMR-WB are now fixed to 5 modes, which makes it more reasonable to use a Rule-Based-Algorithm similar to AMR-NB.

At this point, however, we do not (yet) propose a Rule-Based-Algorithm to replace the current Voting-Algorithm but simply point out current problems. If these problems cannot be fixed with reasonable effort a new TFO Decision Algorithm for AMR-WB may be required.

Finally note, that the TFO Decision Algorithm for AMR-WB may become very simple if the number of allowed configurations is reduced as proposed in S4-020393 (“Allowed AMR-WB Configurations”). In this case we actually do not need an algorithm anymore because all possible combinations can be listed. Hence, for the case that S4-020393 is accepted, we propose to simplify the description in Clause 11 and 12 as proposed in S4-020396 (“CR 031 Simplified TFO Decision for AMR-WB”).

1. No Immediate TFO for LACS==DACS=={6.60}

Input:

x---x-xxx --------x 1 UMTS_AMR_WB y x---x-xxx --------x 1 UMTS_AMR_WB y

Output:
------------------------------------------------------------------
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No AMR-WB TFO, because OACS not acceptable.

----------------------------------------------------------------------

Comment:

In general it should be allowed to go into Immediate TFO if the LACS is identical to the DACS (LACS==DACS). For AMR-WB this is not the case if the ACS on both sides contains only the 6.60 mode. Even though it may be true that the OACS is not acceptable it should not be a reason to disallow TFO if both sides explicitly want to use this mode.

2. No “Low Mode Rule”

Input:

x---x-xxx x-------- 1 UMTS_AMR_WB y x---x-xxx --------x 1 UMTS_AMR_WB y

Output:
------------------------------------------------------------------


UMTS_AMR_WB




UMTS_AMR_WB


MACS = 1
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OM   = yes




OM   = yes
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Change ACS to OACS and establish TFO on OACS.

----------------------------------------------------------------------

Comment:

This example shows that the “Low Mode Rule” that is used in the TFO Decision Algorithm for AMR-NB is not effective in AMR-WB. To illustrate the problem, assume that the distant side is currently operating over a very poor radio channel such that the only mode that can be used without errors is 6.60. In contrast, the local side has perfect conditions and is using 23.85 as the only mode in the ACS. As can be seen, the TFO Decision Algorithm for AMR-WB is suggesting to change the ACS to 23.85 and go into TFO. However, if the distant radio channel continues to be poor, this will cause a severe problem for the speech call since the 23.85 mode is the least robust mode. Instead, the OACS should not be accepted because the tandem operation using one robust low mode performs better – which is exactly the reason for the “Low Mode Rule”.

Note: It may be argued that the SCS of the distant side should be restricted to modes that are actually useful. I.e., if the bad radio channel does not allow the use of high modes these should not be included in the SCS.

3. Error in wb_mode_isInWBCodecSet()

Input:

x-----xxx x-------- 1 UMTS_AMR_WB y ----x-xxx ----x---- 1 UMTS_AMR_WB y

Output:
ERROR in wb_mode_isInWBCodecSet(): wrong input.

Comment:

What is the error in the input?

4. Selection of OACS for MACS==1

Input:

------xxx ------x-- 1 UMTS_AMR_WB y ------xxx --------x 1 UMTS_AMR_WB y

Output:
------------------------------------------------------------------


UMTS_AMR_WB




UMTS_AMR_WB


MACS = 1




MACS = 1
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Change ACS to OACS and establish TFO on OACS.

----------------------------------------------------------------------

Comment:

If only a single mode is allowed in the ACS (MACS==1) it seems reasonable to place this mode “in the middle” of the local and distant ACS to achieve the best compromise between robustness and quality. Selecting the highest quality mode, as done by the algorithm in the example, seems to be risky if the channel degrades. Instead, the middle mode seems more appropriate, i.e., OACS={8.85}.

5. No Error when ACS not Subset of SCS

Input:

x---x-xxx --------x 1 UMTS_AMR_WB y x-----xxx ----x---- 1 UMTS_AMR_WB y

Ouput:

------------------------------------------------------------------


UMTS_AMR_WB
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No AMR-WB TFO, because OACS not acceptable.

----------------------------------------------------------------------

Comment:

No error is reported when the ACS is not a subset of the SCS.

6. Discard Own Vote

Input:

x-----xxx --------x 1 UMTS_AMR_WB y x---x-xxx ----x---- 1 UMTS_AMR_WB y

Ouput:

------------------------------------------------------------------


UMTS_AMR_WB




UMTS_AMR_WB
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OM   = yes




OM   = yes
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No AMR-WB TFO, because OACS not acceptable.

----------------------------------------------------------------------

Comment:

This examples shows that “voting” may not lead to good decision if other constraints must be considered at the same time. The voting results in OACS={6.60} which is then discarded because it is not acceptable. If the constraint “Single-Mode-6.60 not acceptable” would be considered during the selection, a reasonable decision would be OACS={12.65} since this mode is in between the offered ACS-modes and is included in the CSCS.

7. Weight Factors Seem Arbitrary

Input:

xxxxxxxxx ------xx- 2 UMTS_AMR_WB y xxxxxxxxx -xx------ 1 UMTS_AMR_WB y

Ouput:

------------------------------------------------------------------


UMTS_AMR_WB
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OM   = yes
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Change ACS to OACS and establish TFO on OACS.

----------------------------------------------------------------------

Comment:

In this example we intentionally did not restrict the SCS/ACS to those modes that are defined for speech service in order to emphasize the general problem.

Naturally, the weight factors for AMR-WB modes (as defined in clause 12.3.2.2) have a strong influence on the outcome of the algorithm and result in a significant preference of some modes over others. In the above example, the local ACS includes modes with very high weights (19,18) whereas the distant ACS includes modes with very low weights (1,2). As a result, the preferences of the distant side (as indicated by the offered ACS) are completely ignored. This does not seem correct. A more reasonable selection for the above example seems to be OACS={12.65, 19.85} which is a compromise between the ACS on both sides.

Note that this somewhat arbitrary behavior could indeed be predicted with the knowledge of the weight factors, i.e., the distant side could have used ACS={23.05, 23.85} instead of ACS={19.85, 23.05} resulting in OACS={23.85,12.65} which is a more fair compromise. However, it cannot be the aim to require detailed knowledge of the TFO decision algorithm to achieve reasonable performance by selecting the “right” ACS.

8. Results Seem Inconsistent

Input A:

x---x-xxx -------x- 1 UMTS_AMR_WB y x---x-xxx x-------- 1 UMTS_AMR_WB y

Input B:

x---x-xxx --------x 1 UMTS_AMR_WB y x---x-xxx x-------- 1 UMTS_AMR_WB y

Ouput A:

OACS={8.85}

Ouput B:

OACS={23.85}

Comment:

This example shows that minor changes in the input can have very dramatic changes on the output. Note that the only difference between input A and input B is that the mode included in the local ACS is “shifted” one to the right, i.e. has changed from 8.85 to 6.60. However, the effect on the output is that TFO shall be established on OACS={8.85} (input A) instead of OACS={32.85} (input B). This significant difference in the OACS for only minor differences in the input indicates inconsistent results. Instead, for similar input similar output should result. In the given example OACS={12.65} seems reasonable for both inputs.

As for the previous example, the problem lies in the determination of the weight factors, which are set once and therefore prefer some modes over others independently of the local and distant configuration. Again, we should not require knowledge about these peculiarities of the algorithm in the BSS when setting the ACS/SCS. Instead, the TFO decision algorithm should provide more consistent results.
