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Following editorial changes to Annex B at T1/RF #11, Agilent Technologies have further studied this annex and propose to make the terminology more general by specifying the  reference signal for the multi-code multi-rate case. The need for this was already acknowledged with an editorial note in Form 2 of B.2.3. A summary and explanation of the changes in each section follows:

B.2.3 The major change has to do with defining a reference signal for multi-channels at different code rates. The subscript "i" is used to denote the ith code channel. The sequence of symbols for a code channel is defined more explicitly by including an amplitude factor, alpha_i, and a sequence of symbols, d_k,i. This helps to see the expression for the symbols that must be known a priori or detected, and the amplitude scale that must be adjusted to get the best fit.
B.2.5 RF phase is included since this is a parameter that must be found and adjusted to obtain the correct phase relationship between the reference signal and the signal-under-test. Chip frequency - which was in parenthesis - is more explicitly defined as being 3.84 MHz, regardless of the actual chip frequency in the signal under test. A new result, type 3, is defined as being the complex symbols, since symbols must be known or detected in order to generate an ideal reference signal. 

B.2.7 Form 2 errors include the generalization to handle multiple code-channels at different spreading factors. The changes were made here to be consistent with the composite reference signal. 

B.2.7.2 The changes here involved adopting the new notation added earlier. 

Also, it is proposed that clause 5 is deleted, since this case would require the existing relative measurement to have to be made absolute, with associated uncertainty, plus the additional uncertainty of the system impedance. It is felt that over the measurement period, the signal power should be constant.

An editorial change is made to the terminology “absolute Code-EVMs” to make it look less like an equation i.e. “Absolute_Code_EVMs”. The same is done for “absolute Peak-Code-EVMs” which becomes “Absolute_Peak_Code_EVMs”.

Ed note, can’t change the equation in (4), don’t have correct tools

Annex B (normative):
Global In-Channel TX-Test

B.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 objective of this Annex is to list the results that should be available from the Global In-Channel TX-Test. To aid understanding, an example algorithmic description of the measurement process is provided. It is not intended that this particular method is required. It is however required that any algorithm that is used for In-Channel TX tests should deliver the required results with the required accuracy.
B.2
Definition of the process

B.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. All signals are represented as equivalent (generally complex) baseband signals.

B.2.2
Output signal of the Tx under test

The output signal of the Tx 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.

Depending on the parameter to be evaluated, it is appropriate to represent the recorded signal in one of the following two different forms:

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

One vector Z, containing N = n ( m complex samples;
with
n:
number of symbols in the measurement interval;
m:
number of chips per symbol.

Form 2 (derived from form 1 by descrambling and separating the samples into symbol intervals): n time-sequential vectors z with m complex samples, where each vector comprises a symbol interval

B.2.3
Reference signal

The reference signal is constructed by the measuring equipment according to the relevant Tx specifications, filtered by a matched filter and sampled at the Inter-Symbol-Interference-free instants.

Depending of the parameter to be evaluated, it is appropriate to represent the reference set of samples in one of the following three different forms:
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Ri
reference signal for ith code-channel;
k:
number of code channels;
mi:

number of chips per symbol for the ith code channel, equal to SFi;

ni:

number of symbols at SFi in the measurement interval;

Ri:

ni sequential expressions  (idi,krci,
k=1,2,…,ni;

(i:

amplitude factor of ith code channel;

di,k:
kth complex symbol for the ith code channel;

rci:

ith code vector containing mi samples;
Form 2 (derived from form 1 before scrambling and by separating the samples into symbol intervals)
n time-sequential vectors r with m complex samples, where each vector comprises a symbol interval.

Form 3 (derived from forms 1 and 2 by separating the samples into code signals)
 
 

Ri:

ni sequential expressions (idi,krci,
k=1,2,…,ni;


a single term di,krci representing the kth vector of one code i, containing m complex samples of the symbol interval

B.2.4
Provisions in case of multi code signals

In case of multi code signals, 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).

B.2.5
Classification of measurement results

The measurement results achieved by the global in-channel Tx test can be classified into three types:

Results of type 1, where the error-free parameter has a non-zero magnitude (These are the absolute parameters that represent the modified reference signal). These parameters are:
RF Frequency
RF PhaseChip Frequency (exactly 3.84 MHz is used)
Power
Code Domain Power
(in case of multi code)
Timing
(only for UE)

Results of type 2, where the error-free parameter has value zero (These are the parameters that represent the error values of the measured signal, whose ideal magnitude is zero). These parameters are:
Error Vector Magnitude
Peak Code Domain Error
Results of type 3 are the complex symbols for each active code channel over the measurement interval.  The complex symbols, required for the generation of an ideal reference signal, will either be known a priori or will be detected by the measurement equipment.
B.2.6
Process definition to achieve results of type 1

The reference signal is varied with respect to the parameters mentioned in subclause B.2.5 under "results of type 1" in order to achieve best fit with the recorded signal under test (output signal of the Tx under test, filtered and sampled according to subclause B.2.2). Best fit is achieved when the RMS difference value between the signal under test and the varied reference signal is an absolute minimum. The varied reference signal in this best fit case will be called R’.

The varied parameters, leading to R’ represent directly the wanted results of type 1. These measurement parameters are expressed as deviation from the reference value with units same as the reference value.

In case of multi code, the type-1-parameters (frequency, phase, and timing) are varied commonly for all codes such that the process returns one frequency-error, one phase, and one timing error.

(These parameters are not varied on the individual code signals such that the process returns k frequency errors.... (k: number of codes) ).

The only type-1-parameters varied individually are the code powers such that the process returns k code powers (k: number of codes)

B.2.7
Process definition to achieve results of type 2

The difference between the signal under test (Z; see subclause B.2.2) and the reference signal after the minimisation process (R’; see subclause B.2.6) is the error vector E versus time:


E = Z – R’.

Depending on the parameter to be evaluated, it is appropriate to represent E in one of the following two different forms:

Form1 (representing the physical error signal in the entire measurement interval)
One vector E, containing N = n ( m complex samples;
with
n:
number of symbols in the measurement interval; 
m:
number of chips per symbol.

Form 2 (derived from form 1 by separating the samples into symbol intervals)
ni time-sequential vectors ei with mi complex samples comprising one symbol interval for the ith code
with

mi:

number of chips per symbol for the ith code channel, equal to SFi;

ni:

number of symbols at SFi in the measurement interval;
E gives results of type 2 applying the two algorithms defined in subclauses B.2.7.1 and B.2.7.2.

B.2.7.1
Error Vector Magnitude

The Error Vector Magnitude EVM is calculated according to the following steps:

(1)
Take the error vector E defined in subclause B.2.7 (form 1) and calculate the RMS value of E chip-wise over the entire measurement interval; the result will be called RMS(E).

(2)
Take the reference vector R defined in subclause B.2.3 (form 1) and calculate the RMS value of R chip-wise over the entire measurement interval; the result will be called RMS(R).

(3)
Calculate EVM according to
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(here, EVM is relative and expressed in %)

B.2.7.2
Peak Code Domain Error
The Peak Code Domain Error is calculated according to the following steps:

(1)
Take the error vectors ei defined in subclause B.2.7 (form 2) and the reference vectors dk,irci defined in subclause B.2.3 (form 3) and calculate the inner products of ei and dk,irci chip-wise over the symbol duration for all symbols of the measurement interval and for all codes in the code space.

This gives an array of k rows with ni values in the ith row. Each value represents an error voltage connected with a specific symbol and a specific code, which can be exploited in a variety of ways.


k:
number of codes used in the current test case


ni:
number of symbols for the ith code in the measurement interval.
(2)
Calculate k RMS values, each RMS value unifying ni symbols within one code.

(These values can be called "Absolute_Code_EVMs" [Volt]).

(3)
Find the peak value among the k "Absolute_Code_EVMs".

(This value can be called "Absolute_Peak_Code_EVMs" [Volt]).

(4)
Calculate the following term:
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This term is called Peak Code Domain Error (a relative value in dB).




B.3
Application

This process is applicable to the following paragraphs:

5.3
Frequency Stability

5.4
Output Power Dynamics in the Uplink

5.4.1
Open Loop Power Control in the Uplink
5.4.2
Inner Loop Power Control in the Uplink
5.4.3
Minimum Output Power

5.5
Transmit ON/OFF Power

5.6
Change of TFC
5.13
Transmit Modulation

5.13.2
Modulation Accuracy

5.13.3
Peak code Domain error

5.13.x
(Chip Frequency)

_1005583934.unknown

_1017140640.unknown

_1017158645.unknown

_1005583936.unknown

_1005583933.unknown

