Annex XX: Global In-Channel-TX-Test

XX.1 General

Measurement values describing the in-channel-quality of  the TX signal  are derived in a single  measurement process. 

The  results, returned by this process, can be classified:

Results of type 1, where the error free measurement parameter has a non-zero magnitude

RF Frequency 

(Chip Frequency )

Power   


(in case of single code)

Code Domain Power 

(in case of multi code)

Timing

Results of type 2, where the error free measurement parameter has value zero 

Error Vector Magnitude

Peak Code Domain Power Error

XX.2 Definition  of the process

XX.2.1 Results of type 1

· The reference signal is constructed according the specifications in 25.101, filtered by a matched filter and sampled at the Inter-Symbol-Interference-free instants.

The reference set of samples can be represented in 3 different forms

Form1 (representing the physical signal in the entire measurement interval)

one vector R, containing  N = n x m complex samples

n = number of symbols in the measurement interval

m = number of chips per symbol

Form 2 (form 1 separated into symbol intervals)

n time-sequential vectors r with m complex samples comprising a symbol interval

(Note: Clarification is needed in case of a multi-code with multi-rate signal)

Form 3 (form 2 separated into code signals)

    k

n sequential expressions (rci 

    1

k = number of codes
a single summand rci representing the vector of  one code i, containing m complex samples of the symbol interval

· The signal under test is recorded through a matched filter (RRC 0.22, correct in shape and in position on the frequency axis) at one sample per chip.

The record can be represented in 2 different forms

Form1 (representing the physical signal in the entire measurement interval)

one vector Z, containing  N = n x m complex samples

n = number of symbols in the measurement interval

m = number of chips per symbol

Form 2 (form 1 separated into symbol intervals)

n time sequential vectors z with m complex samples comprising a symbol interval

· In case of multi code the code multiplex shall contain only orthogonal codes. (Otherwise non-orthogonal codes must be eliminated (e.g. by time-windowing the measurement interval or switch off).

· The reference signal is varied with respect to parameters mentioned in „results of type 1“ in order to achieve best fit with the signal, recorded.

After the parameter variation it is called R’ .
· In case of multi code the type-1-parameters (frequency, (chip frequency) and timing) are varied commonly  for all codes. (The parameters are not varied on the individual codes signals, only the code powers are varied individually)

· Best fit is achieved when the RMS difference value between the signal under test and the reference signal is an absolute minimum.

· The parameter variation for the minimum process gives results of type 1. These measurement parameters are expressed as deviation from the reference value with dimensions same as the reference value.

XX.2.2 Results of type 2

The difference value between the signal under test and the reference signal E = Z – R’ after the minimum process is the error vector versus time.  E can be represented in 2 different forms:

Form1 (representing the physical error signal in the entire measurement interval)

One vector E, containing  N = n x m complex samples

n = number of symbols in the measurement interval

m = number of chips per symbol

Form 2 (form 1 separated into symbol intervals)

n time-sequential vectors e with m complex samples comprising one symbol interval

E gives results of type 2 applying the following two algorithms:

XX.2.2.1 Error Vector Magnitude

Calculate the RMS value of E chip-wise over the entire measurement interval 

Calculate the RMS value of R chip-wise over the entire measurement interval

       RMS(E)

        Error Vector Magnitude:   EVM =    ---------   x 100%

       RMS(R)


( here EVM is relative and expressed in %)

XX.2.2.2  Peak Code Domain Power Error

Calculate the inner product of e and rc chip-wise over the symbol duration for all symbols of the measurement interval and for all codes contributing to the  physical signal.

This gives a matrix k x n, each value representing  an error voltage connected with a specific symbol and a specific code, which can be exploited in  a large variety.

k = number of codes in the signal

n = number of symbols in the measurement interval

Calculate k RMS values, each RMS value unifying  n symbols within one code. 

(This values can be called “absolute Code-EVMs”. [Volt])

Find the peak value among the k “ absolute Code-EVMs”

(This values can be called “absolute Peak-Code-EVM” [Volt])

Calculate:( absolute Peak-Code-EVM)2 rationed to(RMS (R))2 expressed in dB. This  is called Peak Code Domain Power Error. (a relative value in dB) 

If the  values RMS(r) are not constant during the measurement interval, Peak Code Domain Power Error should be expressed absolutely instead: (absolute Peak–Code-EVM)2/50 Ohm and is called Absolute Peak Code Domain Power Error [Watt or dBm]

XX.3 Application

This process is applicable to the following paragraphs: 

4.3
Frequency Stability

4.4
Output Power Dynamics

4.4.1
Open Loop Power Control
4.4.2
Closed Loop Power Control
4.4.3
Minimum Output Power
4.5
Transmit OFF Power

4.6
DTX

4.11 Modulation Accuracy


              (Chip Frequency)
