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1.
Introduction

Aeroflex believe that there is a reliabilty problem with test cases 5.2A, 5.9A and 5.10A. Some of the sub-tests require the dedicated physical data channel to be transmitted at a very low power level relative to the other channels. At low relative power levels the SS cannot reliably receive and acknowledge the “Transport Channel Reconfiguration Complete” message from the UE. The consequence of this is that some of the sub-tests specified in TS 34.121-1 v7.0.0 table C.10.1.4 are unreliable, in that the protocol exchanges to ensure that the UE is in the correct state, cannot always complete correctly.
This document summarises our investigation and recommends corrective actions.

It is our view that the test case cannot be reliably implemented as currently defined in TS 34.121-1 v7.0.0, and may fail a good UE.
2. Investigation and Analysis
A signal was captured with signalled gain values of c =15/15, d = 1/15, hs = 30/15 as per TS 34.121-1 v7.0.0 table C.10.1.4 subtest 4. The capture was obtained while both the DTCH and DCCH transport channels were active. A 40ms extract of this signal was decoded with CRC passes for the DCCH transport block and both DTCH transport blocks.
Figure 1 shows the recovered DPDCH symbols using spreading code 64, 16. All 4 frames are shown. This shows that the DPDCH symbols are noisy when the HS-DPCCH is on.

DPDCH time plot:
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Figure 1: DPDCH symbols throughout 40ms TTI

The plot shows poor symbol quality when the HS-DPCCH is on. The HS-DPCCH is only on for part of the time, because no data is being transmitted on the downlink HSDPA channel at this point in the test. Overall symbol to interference ratio is about 8dB.
The reason for this noise is clearer looking at the constellation of the complex despread symbols, shown in Figure 2. The HS-DPCCH is on Q (Imaginary part), and the DPDCH is on I (Real part).
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Figure 2: Constellation of symbols despread with code 64,16
Here we can see that the major contributor to DPDCH noise is phase variation of the de-spread symbols when the HS-DPCCH is on. This signal was measured as having an EVM of about 7%, and is therefore a valid signal for the UE to generate.
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Figure 3: Chip constellation (red circles are reference chips, blue is optimized Rx chips)

The measured EVM is 6.4%, with Beta c=15, and optimized Beta d = 1.92, Beta hs = 29.6.

Clause 6.8.2.1 in TS 25.101 v.7.3.0 allows the UE to have up to 17.5% EVM, so we could expect significantly worse input signals.
From these numbers we can do some calculations about the tolerable values of EVM. For a transport block error rate of 10-2, a bit error rate of ~10-4 is required. To achieve this error rate an optimal (Viterbi/Maximum Likelihood Sequence Estimator) decoder requires an Eb/N0 of ~4dB. The 112 transport block + CRC bits map to 110×4 symbols, so this figure maps to an Es/I0 of +4 + 10log10(112/440) = -2dB. If we consider the real part of the symbols only then we then need a symbol to interference ratio of +1dB.
For a UE with the maximum allowable EVM, the symbol to interference ratio could degrade by 20 log10 (17.5% / 6.4%), or 8.7dB. The observed symbol to interference ratio of 8dB with 6.4% EVM could degrade to (8 – 8.7)dB = -0.7dB, giving (-0.7-1.0) = -1.7dB implementation margin.
3. Recommendations

Aeroflex’s view is that subtest 4, using d = 1, with the existing d and d values, is too low for reliable set-up of the UE, and is also un-representative of any real‑world scenario.
2 alternative ways forward are suggested here. Both aim to give a more realistic set of Beta values, to ensure that a good UE will pass the test and to allow reliable test execution. In each case, anything that is different from TS 34.121-1 v7.0.0 is marked as "Change".

Alternative A:

· Change Delta ACK, Delta NACK, Delta CQI all = 2
· Change to Ahs =8/15, hence Beta HS = 0.53/15 to 8/15 in table C.10.1.4
· Change note 1 in table C.10.1.4 to Beta HS = 8/15 * Beta C.

· All subtests in table C.10.1.4 performed.
Alternative B:

· Delta ACK, Delta NACK, Delta CQI all = 8

· Ahs =30/15, hence Beta HS = 2/15 to 30/15 in table C.10.1.4
· Note 1 in table C.10.1.4: Beta HS = 30/15 * Beta C
· Change to remove subtest 4 in table C.10.1.4, and perform subtests 1 to 3.

The most straightforward way is to remove subtest 4 from table C.10.1.4, as per Alternative B.
Alternative A would also require revision of test 5.7A, as this test uses two different values of Beta HS during the test.
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