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Background

AMR layer 1 BER/FER test cases have been standardised for about two years.

About one year ago I circulated on the GERAN-WG3 reflector a proposal for significantly reducing the test durations (the majority of which is duplicated below).  No resulting GERAN meeting contributions were made.

Many of the AMR layer 1 tests have now been adopted into the GCF and PVG/PTCRB type approval schemes.

Problems with existing test cases

Although the introduction of the statistical testing methods have assisted in the reduction of test durations, worthwhile gains will only be seen when MS are significantly better than the test limits.  It has been observed that commercially available AMR MS exhibit results that are very close to the test limits.  As result, in the immediate future statistical testing will not result in significant test duration improvements.

Simply reducing test durations for the sake of reducing test durations is not a good philosophy, however reducing test durations as the result of trying to match the tests to 'real world' assumptions and conditions is a good philosophy.

Real world application of AMR

As a direct result of the adaptive nature of AMR, for any given ACS, only the codec with the highest bit rate will be permitted to experience C/I conditions that allow it to operate at 0% FER, and only that with the lowest bit rate will operate at high FER values.  Assuming a network is optimised such that downward codec rate changes will occur at FER a little over 1-2%, I would suggest that all codec rates (with the noted exceptions) would operate in the range 0.1% - 8%.  In use, for AFS, an operator will always use AFS4.75 or 5.15 as the lowest codec in an ACS, and will always use 12.2 or 10.2 as the highest codec in an ACS.  Similar assumptions can be made for AHS.  Using these assumptions, we can bound the 'real world' FER ranges of these codecs as follows:

AFS12.2    0% - 8%

AFS10.2    0% - 8%

AFS7.95    0.1% - 8%

AFS7.4    0.1% - 8%

AFS6.7    0.1% - 8%

AFS5.75    0.1% - 8%

AFS5.15    0.1% - 100%

AFS4.75    0.1% - 100%

AHS7.95    0% - 8%

AHS7.4    0% - 8%

AHS6.7    0% - 8%

AHS5.75    0.1% - 8%

AHS5.15    0.1% - 100%

AHS4.75    0.1% - 100%

(The three highest bit rate codecs have been selected for AHS - this is due to the complication of the A-bis implementation, resulting in some network combinations not supporting the higher rates)

It is also unrealistic to perform tests in excess of (say) 2 hours.  This is well beyond the duration of any call that a real world user would make, and thus could place unrealistic demands on an MS.  Usually these excessively long tests are as the result of exceeding low test limits.  Such tests are more likely to be a test of the RF screening of the test environment or the stability and output accuracy of the system than of the MS.

It should be remembered that these issues exist primarily with GMSK narrowband AMR (AFS and AHS).  Most of the frame types defined prior to these are expressed with higher error rates, and are thus not such an issue.  All of the frame types that have been defined since are expressed with respect to an FER of 1%, and thus also present no issues.

Proposed test case changes

By bounding the applicable FERs as above, we should look to remove any tests where the applicable FER are outside these ranges.  Each potential candidate should be taken on it's merits with the proviso that at least one test (of any type) should remain for each codec.  With the 0.1% FER limit for most of the rates, this will remove most of the very long tests.

In order to address the issue of how to perform tests with very low test limits, I would propose we consider the lowest testable rate as being one frame erasure per minute (guidance taken from BFI tests in section 14.1), and for any class of RBER as being 50% errors in one frame per minute.  For FER, this results in an equivalent error rate of 0.033%, and for RBER of 0.017%.  It is proposed that such adjustments are made to both statistical and non-statistical test methods.

In order to address the ‘two hour limit’, I would propose that for non-statistical tests (those with fixed numbers of samples), the required number of events in order to achieve a statistically meaningful result is reduced in order to achieve the two hour limit, but should be no less than 100.  This will result in a very small increase in the risk of the wrong test outcome for an MS with marginal receiver performance, however in practice the system issues of running the test longer negate the statistical gains.  It is proposed that such adjustments are made only to non-statistical test methods, since even small improvements in receiver performance will already result in similar gains for statistical test methods.

Conclusions

GERAN-WG3 has a responsibility to define good quality test cases of reasonable duration that can be used by the MS industry and specifically by organisations such as GCF and PVG/PTCRB.

The current set of AMR layer 1 tests specified in 51.010 test durations which are generally considered excessive, however this feature is considered of sufficient importance that these tests have nonetheless been incorporated into these type approval schemes.

Implementing all of the above proposals will result in significantly reduced overall test duration.  A rough estimation made one year ago suggested that the net result would be a reduction in test time for a dual band mobile from 20+ days to a little over 2 days.

Implementing any one of the above proposals will result in some reductions to overall test duration, thus each of these proposals should be considered individually.  Alternative proposals can of course also be considered in addition or instead of the above.

Making no changes to these tests should not be considered a viable option.

