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First modified subclause
4.6.2.1
RMS EVM

When transmitting a burst, the magnitude of the error vector of the signal, relative to the theoretical modulated waveforms as specified in 3GPP TS 45.004, is specified in the following way:

-
the measured RMS EVM over the useful part of any burst, excluding tail bits, shall not exceed;

-
for MS:

	
	QPSK
	8-PSK
	16-QAM
	32-QAM

	under normal conditions
	[tbd]
	9,0 %
	[tbd]
	[tbd]

	under extreme conditions
	[tbd]
	10,0 %
	[tbd]
	[tbd]


-
for BTS;
after any active element and excluding the effect of any passive combining equipment:

	
	QPSK
	8-PSK
	16-QAM EGPRS2-A
	32-QAM
EGPRS2-A
	16-QAM

EGPRS2-B


	32-QAM

EGPRS2-B

	under normal conditions
	[7,0 %]
	7,0 %
	[5,0 %]
	[5,0 %]
	[4,0 %]
	[4,0 %]

	under extreme conditions
	[8,0 %]
	8,0 %
	[6,0 %]
	[6,0 %]
	[5,0 %]
	[5,0 %]


-

after any active element and including the effect of passive combining equipment:

	
	QPSK

	8-PSK
	16-QAM
EGPRS2-A
	32-QAM
EGPRS2-A
	16-QAM
EGPRS2-B
	32-QAM
EGPRS2-B

	under normal conditions
	[8,0 %]
	8,0 %
	[6,0 %]
	[6,0 %]
	[5,0 %]
	[5,0 %]

	under extreme conditions
	[9,0 %]
	9,0 %
	[7,0 %]
	[7,0 %]
	[6,0 %]
	[6,0 %]


The RMS EVM per burst is measured under the duration of at least 200 bursts.

Next modified subclause

Annex G (normative):
Calculation of Error Vector Magnitude

The Error Vector Magnitude (EVM) is computed at the symbol times in the useful part of the burst.
Let Y(t) be the complex signal produced by observing the real transmitter at instant t. R(t) is defined to be an ideal transmitted signal. The symbol timing phase of Y(t) is aligned with the ideal signal. The transmitter is modelled as: 


Y(t) = C1{R(t) + D(t) + C0}Wt
where

W = e ( + j( accounts for both a frequency offset of "(" radians per second phase rotation and an amplitude change of  "(" nepers per second,

C0 is a constant origin offset representing carrier feedthrough,

C1 is a complex constant representing the arbitrary phase and output power of the transmitter and

D(t) is the residual complex error on signal R(t).

Y(t) is compensated in amplitude, frequency and phase by multiplying by the complex factor

W-t/C1

After compensation, Y(t) is passed through the specified measurement filter to produce the signal 

Z(k) = S(k) + E(k) + C0

where

S(k) is the ideal transmitter signal observed through the measurement filter. 


k = floor(t/Ts), where Ts  corresponds to the symbol time.
(Ts= 48/13 µsec or 1/270.833kHz for normal symbol rate, and Ts= 40/13 µsec for higher symbol rate)

The error vector E(k) 


 E(k) = Z(k) – C0 –S(k)
is measured and calculated for each instant k.

The sum square vector error for each component is calculated over one burst. The relative RMS vector error is defined as:



[image: image1.wmf]K

k

Î

K

k

Î

2

2

S(k)

/

E(k)

å

å

=

RMS EVM

and shall not exceed the specified value.

The symbol vector error magnitude (EVM) at symbol k is defined as
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where N is the number of elements in the set (. EVM(k) is the vector error length relative the root average energy of the useful part of the burst.

C0, C1 and W shall be chosen to minimise RMS EVM per burst and are then used to compute the individual vector errors E(k) on each symbol. The symbol timing phase of the samples used to compute the vector error should also be chosen to give the lowest value for the RMS EVM.

Origin offset suppression  (in dB) is defined as
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The minimum value of origin offset suppression is specified separately.

In the above equation, the errors shall be measured after a measurement receive filter at baseband. The specification is based on using the specified, windowed, raised-cosine, filter with roll-off 0.25 and single side-band bandwidth of 90 kHz for normal symbol rate, and the specified, windowed, raised-cosine, filter with roll-off [0.25] and single side-band bandwidth of [tbd] kHz for higher symbol rate as the measurement receive filter (see 4.6.2). Sufficient over-sampling is assumed (at least 4 times).
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