Page 5



TSG-RAN WG4 meeting #14

R4-(00)0821
Sophia Antipolis, France, 13-17 November 2000


Agenda Item:
5.8
Source: 
Agilent Technologies
Title: 

Clarification of EVM definition


To:

TSG RAN WG4

Document for:
Approval

___________________________________________________________________

Situation

Unlike Peak Code Domain error that is specified and measured using a fixed spreading factor (256), EVM should be measured by analysis using the actual active codes of the test signal. The definition of EVM in 25.141 v 3.3.0 Annex E and 25.142 v 3.3.0 Annex C does not clearly state that the test signal should be analysed using the active channels – this is not helped by the algorithm’s simplified notation.

The Note “Symbol length” in Annex E does indicate that the EVM measurement should support multi-code and multi-rate, and indicates that the notation of the algorithm has been simplified and does not show how multi-code and multi-rate signals are handled.

Without this clarification, it would be easy to decompose the test signal into, for instance, too high a spreading factor implying more codes at a higher spreading factor that the test signal actually contained. This would allow over-optimisation of the residual parameters such as timing, code domain power etc. This in turn would cause the result to be better than a real receiver would perceive it when demodulating at the correct spreading factor.

Proposal

The following text is added to section 25.141 E.2.1 (24.142 C.2.1)

 “The reference signal should be composed of the same number of codes at the correct spreading factors as contained in the test signal. Note, for simplification, the notation below assumes only one code and one spreading factor. 

CRs for 25.141 and 25.142 are appended.
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E.1
General

The global in-channel Tx test enables the measurement of all relevant parameters that describe the in-channel quality of the output signal of the Tx under test in a single measurement process.  The parameters describing the in-channel quality of a transmitter, however, are not necessarily independent. The algorithm chosen for description inside this annex places particular emphasis on the exclusion of all interdependencies among the parameters.  Any other algorithm (e.g. having better computational efficiency) may be applied, as long as the results are the same within the accuracy limits. 

E.2
Definition of the process

E.2.1
Basic principle

The process is based on the comparison of the actual output signal of the TX under test, received by an ideal receiver, with a reference signal, that is generated by the measuring equipment and represents an ideal error free received signal. The reference signal should be composed of the same number of codes at the correct spreading factors as contained in the test signal. Note, for simplification, the notation below assumes only one code and one spreading factor. All signals are represented as equivalent (generally complex) baseband signals. 

E.2.2
Output signal of the TX under test 

The output signal of the TX under test is acquired by the measuring equipment, filtered by a matched filter (RRC 0.22, correct in shape and in position on the frequency axis) and stored at one sample per chip at the Inter-Symbol-Interference free instants.

The following form represents the physical signal in the entire measurement interval:

one vector Z, containing N = ns x sf + ma complex samples;

with

ns:
number of symbols in the measurement interval; 

sf:
number of chips per symbol. (sf: spreading factor) (see Note: Symbol length)

ma: number of midamble chips (only in TDD)

E.2.3
Reference signal

The reference signal is constructed by the measuring equipment according to the relevant TX specifications.

It is filtered by the same matched filter, mentioned in E.2.2., and stored at the Inter-Symbol-Interference free instants. The following form represents the  reference signal in the entire measurement interval:

one vector R, containing N = ns x sf + ma complex samples;

ns:
number of symbols in the measurement interval;

sf:
number of chips per symbol.  (see Note: Symbol length)

ma:        number of midamble chips (only in TDD)
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C.1
General

The global in-channel Tx test enables the measurement of all relevant parameters that describe the in-channel quality of the output signal of the Tx under test in a single measurement process.  The parameters describing the in-channel quality of a transmitter, however, are not necessarily independent. The algorithm chosen for description inside this annex places particular emphasis on the exclusion of all interdependencies among the parameters.  Any other algorithm (e.g. having better computational efficiency) may be applied, as long as the results are the same within the accuracy limits. 

C.2
Definition of the process

C.2.1
Basic principle

The process is based on the comparison of the actual output signal of the TX under test, received by an ideal receiver, with a reference signal, that is generated by the measuring equipment and represents an ideal error free received signal.The reference signal should be composed of the same number of codes at the correct spreading factors as contained in the test signal. Note, for simplification, the notation below assumes only one code and one spreading factor. All signals are represented as equivalent (generally complex) baseband signals. 

C.2.2
Output signal of the TX under test 

The output signal of the TX under test is acquired by the measuring equipment, filtered by a matched filter (RRC 0.22, correct in shape and in position on the frequency axis) and stored at one sample per chip at the Inter-Symbol-Interference free instants.

The following form represents the physical signal in the entire measurement interval:

one vector Z, containing N = ns x sf + ma complex samples;
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sf:
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ma: number of midamble chips (only in TDD)
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Reference signal

The reference signal is constructed by the measuring equipment according to the relevant TX specifications.

It is filtered by the same matched filter, mentioned in E.2.2., and stored at the Inter-Symbol-Interference free instants. The following form represents the  reference signal in the entire measurement interval:

one vector R, containing N = ns x sf + ma complex samples;

ns:
number of symbols in the measurement interval;

sf:
number of chips per symbol.  (see Note: Symbol length)

ma:        number of midamble chips (only in TDD)
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