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Outline

At GERAN #23 Aeroflex was assigned an action to analyse the layer 1 test requirements for AMR 8-PSK (O-TCH/AHS).  It is anticipated that the outcome of this analysis with form part of a work plan.

Related specifications

TS45.005
Rel 5

TS45.009
Rel 5

TS51.010
Rel 6

Working assumptions and principals of analysis

· All new functional elements should ideally be tested at least once.

· Test times should be kept to a minimum.

· Test complexity (SS requirements) should be kept to a minimum.

· Emphasis of tests should be biased towards “real world” test conditions rather than synthetic conditions (e.g. interference / fading conditions are prefered to sensitivity / static / non-fading)

· Where possible tests should use only statistical test methods for accelerated BER/FER measurements.  Test criteria with fixed numbers of samples should only be used where statistical methods cannot be used.

Analysis

New functional elements

· O-TCH/AHS12.2

· O-TCH/AHS10.2

· O-TCH/AHS7.95

· O-TCH/AHS7.4

· O-TCH/AHS6.7

· O-TCH/AHS5.9

· O-TCH/AHS5.15

· O-TCH/AHS4.75

· O-TCH/AHS-INB

· O-FACCH/H

Applicable performance limits

· Reference sensitivity

· Applicable to all above new functional elements.

· Co-channel interference

· Applicable to all above new functional elements.

· Adjacent channel interference

· Applicable to all above new functional elements.

· Performance of the codec mode request generation

· TS45.009 s3.3.3.3 does not state which types of signals should be considered as interferer.  Does performance limit apply to GMSK and 8-PSK interferer types?

· Erroneous frame indication performance 

· Applicable to O-TCH/AHSxxx and O-FACCH/H

DARP phase 1 is not applicable to 8-PSK wanted signals, thus the implications of DARP need not be considered here.

Proposed new tests

O-TCH/AHSxxx

Reference sensitivity

· Existing test with close similarity: 14.2.18

· Proposed test conditions: HT100 / NoFH

· Proposed codecs to test: 10.2, 5.15

· FER performance limit: 1%

· Anticipated test time: 

· Minimum: 900MHz: 7 minutes, 1800Mhz: 4 minutes

· Maximum 900Mhz, 1800Mhz: 19 minutes

Co-channel interference

· Existing test with close similarity: 14.4.16

· Proposed test conditions: TU50 / NoFH

· Proposed codecs to test: 12.2, 7.95, 5.9, 4.75

· FER performance limit: 1%

· Anticipated test time: 

· Minimum: 900MHz: 26 minutes, 1800Mhz: 13 minutes

· Maximum 900Mhz, 1800Mhz: 38 minutes

Adjacent channel interference

· Existing test with close similarity: 14.5.1.3

· Proposed test conditions: HT50 / NoFH

· Proposed codecs to test: 7.4, 6.7

· FER performance limit: 1%

· Anticipated test time: 

· Minimum: 900MHz: 13 minutes, 1800Mhz: 7 minutes

· Maximum 900Mhz, 1800Mhz: 19 minutes

O-TCH/AHS-INB

Co-channel interference

· Existing test with close similarity: 14.4.18

· Proposed test conditions: TU50 / NoFH

· Proposed codecs to test: N/A

· FER performance limit: 0.5%

· Anticipated test time: 

· Minimum: 900MHz: 7 minutes, 1800Mhz: 4 minutes

· Maximum 900Mhz, 1800Mhz: 19 minutes

O-FACCH/H

Co-channel interference

· Existing test with close similarity: 14.4.5

· Proposed test conditions: TU50 / NoFH

· Proposed codecs to test: N/A

· FER performance limit: 5%

· Anticipated test time (assuming 50% occupancy of channel): 

· Minimum: 900MHz: 13 minutes, 1800Mhz: 7 minutes

· Maximum 900MHz: 13 minutes, 1800Mhz: 10 minutes

O-TCH/AHS performance of generation of CMR

Co-channel interference

· Existing test with close similarity: 14.10.2

· Proposed test conditions: TU50 / NoFH

· Proposed codecs to test: [TBD]

· Performance limit: 10%

· Anticipated test time: 

· Minimum: 900MHz: [TBD] minutes, 1800Mhz: [TBD] minutes

· Maximum (fixed number of samples) 900Mhz, 1800Mhz: 34 minutes

Proposed existing tests to be modified

None.

Tests requiring further consideration and analysis

The requirement for erroneous frame indication performance (otherwise known as Bad Frame Indication or BFI) has such so a low error rate, that a resulting test implementation would have a maximum test time of ~4.5 hours.  This is the first 8-PSK speech bearer to have tests proposed to be added to 51.010, and as such a bad frame indication test should be considered.  However, this requirement is considered to be of lesser importance than many of the other requirements.  It is therefore considered that the very long test time cannot justify the addition of a BFI test.

If the testing requirements of BFI for O-TCH/AHS can be somehow incorporated into one of the existing BFI tests (14.1.1 … 14.1.6) with minimal resulting increase in test time, then the addition of this test would be justified.  This analysis has not currently been performed.  Until such analysis has been performed, the recommendation is that new BFI tests are not added.

Conclusion

The new tests proposed above should be incorporated into the appropriate GERAN-WG3 work plan.

