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Situation

The current definition of EVM and Peak Code Domain Error given in 25.141 Sublcause 6.7 does not make any specific reference to the issue of how the SCH channels are handled.

The SCH, comprising the simultaneous transmission of the P-SCH and S-SCH in the first 10% of every timeslot, presents particular measurement challenges due to the non-orthogonal nature of the SCH Gold codes with respect to the OVSF codes that are used for the rest of the signal.

The presence of non-orthogonal codes within the test signal means that a signal containing SCH codes and OVSF codes is not linearly separable into a unique set of orthogonal components. It is possible to get quite close to estimating the SCH power however the uncertainty of this process introduces significant uncertainties in the measurement of the rest of the signal.

Analysis of SCH impact on EVM accuracy

In order to accurately model the SCH channels correctly in the modulation domain it is necessary to correctly estimate the power. The amount of orthogonality between the SCH and the other channels depends directly on the correlation of data. The current definition of EVM is that it is based on analysis of a single slot. Over such a short period of time, the variance of the correlation is such that it would be almost impossible to obtain a quality estimate of the SCH power. If however the SCH power were to be estimated over a longer period – perhaps 20 slots – then a more accurate estimate could be obtained. This estimate could then be applied to the single slot sample in order to model the SCH content of the modulation.

However, even using a 20 slot period for SCH estimate, the resulting error in the estimation of SCH power could be as much as 1%. The impact of this on EVM is as follows:

· Peak EVM

· 1% power error during SCH intervals

· 10% voltage error during SCH intervals

· 10 to15% Peak EVM (or higher)

· RMS EVM

· 1% power error during SCH intervals

· corresponds to 0.1% average power error

· 3.3% voltage error

· 3.3% additive error in RMS EVM
Given that the proposed specification for EVM in 25.141 is 2.5%, this extra error is unacceptable.

Analysis of SCH impact on Peak Code Domain Error

Since the SCH does not correlate with any of the OVSF codes, its inclusion in the PCDE measurement results in its random correlation with all codes. Taking the example of test Model 1 where the SCH power is –10 dB, this results in a code noise floor of –10 dB – 10(log(256)) = -34.08 dB.

Given that the requirement for Node B performance is > 33 dB on any code, a noise floor in the measurement of 34.08 dB not tolerable.

It is clear therefore that the PCDE measurement has to be made with the exclusion of the SCH and the simplest way to do this is to time-gate the measurement period to exclude the first 10% of the slot.

Proposal

In order to improve the accuracy of EVM and PCDE measurements, it is proposed to measure both by excluding the first 10% of the slot. A CR to 25.141 is appended.
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6.7
Transmit modulation

6.7.1
Error Vector Magnitude

6.7.1.1
Definition and applicability

The Error Vector Magnitude is a measure of the difference between the theoretical waveform and a modified version of the measured waveform. The modification is done according to annex E. This difference is called the error vector. The EVM result is defined as the square root of the ratio of the mean error vector power to the modified mean reference signal power expressed as a %. The measurement interval is one power control group (timeslot). Due to difficulties estimating the power of the non-orthogonal SCH, the period of the SCH (the first 10% of the slot) is excluded. 

6.7.1.2
Conformance Requirement 

The Error Vector Magnitude shall be less than 17.5%

6.7.1.3
Test Purpose 

To verify that the Error Vector Magnitude is within the limit specified in 6.7.1.2

6.7.1.4
Method of Test

Refer to annex B for a functional block diagram of the test set-up.

1)
Connect the base station RF output port to the measurement equipment.
2)
Set the base station to transmit a signal according to 6.2.1.3.1 (test model 4) on the main path only. Total power at the RF output port shall be Pmax-3dB and Pmax-18dB.

3)
Trigger the test equipment from the system time reference signal from the base station.
4. <Editor's note: Precise definition of "Triggering signal" shall be needed.>

5. Measure the Error Vector Magnitude as defined in annex E.

6. If the base station supports STTD or TxAA, repeat steps 1 through 4 with the diversity path (antenna connector 2) enabled instead of the main path
6.7.1.5
Test Requirement 

The Error Vector Magnitude measured in 6.7.2.4 step 4 shall meet the limit specified in 6.7.2.2
6.7.2
Peak Code Domain Error

6.7.2.1
Definition and applicability

The Peak Code Domain Error is computed by projecting the error vector (as defined in 6.7.1) 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 onto that code, to the mean power of the composite reference waveform. This ratio is expressed in dB. The Peak Code Domain Error is defined as the maximum value for the Code Domain Error for all codes. The measurement interval is one power control group (timeslot). ). Due to the non-orthogonal SCH mapping to all the OVSF codes, the period of the SCH (the first 10% of the slot) is excluded.
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