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Introduction

This paper presents some software simulations done in order to assess the effects of the WDS on the EVM and PCDE of a WCDMA signal.

The model of the WDS is described in TR 25.867, it was called test model 2. For the readers convenience, a figure of the WDS model is shown

For the EVM simulations, the input signal was produced by an ideal model of Node B that was already present in the simulation tool; the signal was simulated according to test model 3 of TS 25.141. The simulation test bed is shown in figures 2 and 3.

For the PCDE test it was used the same model of node B as for the EVM test. The signal was simulated accordingly to test model 4 of TS 25.141.
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Figure 1:
Test model 2 of the WDS.

Error Vector Magnitude

This simulation aims to determine the effects on the EVM due to the insertion of the WDS between the Node B LLI and the remote antenna connectors. The EVM is the measure of the difference between the reference waveform and the measured waveform. This difference is called error vector. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed as a % [1]. The error vector measurement is defined in subclause 6.7.1.3 of TS25,141 using test model 3 defined in subclause 6.1.1.4. The simulation was performed according to the specs as follows:

-
the test model 3 source includes 16/32 DPCH channels, one PICH channel, one CPICH channel and one PCCPCH_SCH channel. The spreading factor for DPCH channel is 256;

-
the error vector was split into a real part and an imaginary par, that were stored separately;

-
the average voltage of the reference was also stored;

-
the simulation was made for one time slot.

The simulation was carried out twice: once in a scenario without the WDS (fig. 2), were the node B was directly connected to the antenna connector. In the second simulation run the WDS was introduced between the Node B and the (remote) antenna connector (fig. 3). In both cases the EVM was calculated at the antenna connector in order to evaluate the influence of the WDS. The EVM was evaluated in the downlink whit test model 2 of WDS. The test model 3 of [2] was provided by the simulation tool.
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Figure 2
Testbed for the simulation of the EVM without WDS.
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Figure 3
Testbed with the WDS.

The simulations showed that the WDS little to no impact on the EVM. As a matter of fact the EVM resulted equal to 0.12% in both simulations. In [1] it is stated that the EVM shall be less than 17.5%, therefore the presence of the WDS does not have any noticeable effect on the system.

The fact that the WDS has close to no impact on a perfectly modulated physical channel (test model 3 of [2]) should not surprise, because the WDS does not do any operation on the modulation of the signal. The RF modulated physical channel is transported as it is through the WDS, and no distortion due to adjacent channels can happen inside our model of WDS, because each carrier is transmitted on a physical channel that is isolated from the rest. Furthermore all functional blocks of the model derived from WDS prototype worked in their linear zone, therefore no distortion due to non linearity could affect the results.

Peak Code Domain Error

The PCDE is computed by projecting the error vector (simulated in 5.2.4.4) onto the code domain at a specific spreading factor. The code domain error for every code in the domain is defined as the ratio of the mean power of the projection, to the mean power of the composite reference waveform. The ratio is expressed in dB. The PCDE is defined as the maximum value for the code domain error for all codes. The measurement interval is one time slot in the C-PICH (when present), otherwise the measurement interval is one time slot starting with the beginning of the SCH [2].

The source test model 4 (defined in TS25.141) was used for this simulation as suggested in the specification. The measurement of the PCDE was done according to the guidelines reported in subclause 6.7.2.4 of TS25.141.

Figure 4 shows the outcome of the simulation with the WDS. The graph of the outcome of the simulation without WDS is not reported because very similar to the previous one, therefore it would bring very little additional information. It could be easily foreseen that the results of the two simulation runs will be statistically identical, because in section 5.2.4.6 it was found out that the WDS has almost no influence on the error vector, and the PCDE calculations have the results of the EVM’s simulations as input. The outcomes of the PCDE’s simulations confirm this hypothesis. Numerically the PCDE was evaluated equal to –126 dB, this value respects the minimum requirement defined in TS25.104, where it is stated that the PCDE shall not exceed –33 dB at a spreading factor 256.
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Eqn

PCDE_dB=10*log(PCDE)

The peak ccode domain error shall not excees -33 dB.
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Figure 4
PCDE with the WDS.

Conclusions

The simulations revealed that the WDS has a negligible effect on the EVM and PCDE, EVM, PCDE were only slightly affected by the insertion of the WDS.
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