Page 1



3GPP TSG-GERAN4 #4 
Tdoc G4-010320
Sophia Antipolis, France, 23 - 26 April 2001

CR-Form-v3

CHANGE REQUEST



(

51.010-1 
CR

(

rev

(

Current version:
4.3.0
(




For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.



Proposed change affects:
(

(U)SIM

ME/UE
X
Radio Access Network

Core Network




Title:
(

Clarification of Origin Offset Suppression requirements




Source:
(

Agilent Technologies




Work item code:
(

EDGE

Date: (

18 April 2001







Category:
(

F

Release: (

Rel 4 


Use one of the following categories:
F  (essential correction)
A  (corresponds to a correction in an earlier release)
B  (Addition of feature), 
C  (Functional modification of feature)
D  (Editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
REL-4
(Release 4)
REL-5
(Release 5)




Reason for change:
(

To align method of Origin Offset Suppression measurement and test equipment measurement uncertainty with core specifications.  




Summary of change:
(

Origin Offset Suppression is averaged over 200 bursts.




Consequences if 
(

not approved:
Conflict with core specifications.




Clauses affected:
(

13.17.1.4.2 and A5.3.4.5




Other specs
(


 Other core specifications
(



affected:

 Test specifications




 O&M Specifications





Other comments:
(



13.17.1.4.2 
Test procedure 

Procedure for GMSK Frequency error measurement and Phase error

a)
For one transmitted burst on the last slot of the multislot configuration, the SS captures the signal as a series of phase samples over the period of the burst. These samples are evenly distributed over the duration of the burst with a minimum sampling rate of 2/T, where T is the modulation symbol period. The received phase trajectory is then represented by this array of at least 294 samples.

b)
The SS then calculates, from the known bit pattern and the formal definition of the modulator contained in GSM 05.04, the expected phase trajectory.

c)
From a) and b) the phase trajectory error is calculated, and a linear regression line computed through this phase trajectory error. The slope of this regression line is the frequency error of the mobile transmitter relative to the simulator reference. The difference between the regression line and the individual sample points is the phase error of that point.

c.1)
The sampled array of at least 294 phase measurements is represented by the vector:

(m = (m(0)...(m(n)

where the number of samples in the array n+1 >= 294.

c.2)
The calculated array, at the corresponding sampling instants, is represented by the vector:

(c = (c(0)...(c(n).

c.3)
The error array is represented by the vector:

(e = {(m(0) - (c(0)}.........{(m(n) - (c(n)} = (e(0)...(e(n).

c.4)
The corresponding sample numbers form a vector t = t(0)...t(n).

c.5)
By regression theory the slope of the samples with respect to t is k where:
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c.6)
The frequency error is given by k/(360 * g), where g is the sampling interval in s and all phase samples are measured in degrees.

c.7)
The individual phase errors from the regression line are given by:

(e(j) - k*t(j).

c.8)
The RMS value (e of the phase errors is given by:
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d)
Steps a) to c) are repeated for 20 bursts, not necessarily contiguous.

e)
The SS instructs the MS to its maximum power control level by setting the power control parameter ALPHA (() to 0 and GAMMA_TN ((CH) for each timeslot to the desired power level in the Packet Uplink Assignment message (Closed Loop Control, see 05.08. Annex B.2), all other conditions remaining constant. Steps a) to d) are repeated.

f)
The SS instructs the MS to the minimum power control level, all other conditions remaining constant. Steps a) to d) are repeated.

g)
The MS is hard mounted on a vibration table and vibrated at the frequency/amplitudes specified in annex 1, TC4.

During the vibration steps a) to f) are repeated.

NOTE:
If the call is terminated when mounting the MS to the vibration table, it will be necessary to establish the initial conditions again before repeating steps a) to f).

h)
The MS is re-positioned on the vibration table in the two orthogonal planes to the plane used in step g). For each of the orthogonal planes step g) is repeated.

i)
Steps a) to f) are repeated under extreme test conditions (see annex 1, TC2.2).

Procedure for 8PSK Frequency error and modulation accuracy measurements

j)
For one transmitted burst on the last slot of the multislot configuration, the SS captures the transmitted signal by taking at least four samples per symbol. The transmitted signal is modeled by:


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

R(t) is defined to be an ideal transmitter signal 

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

C0 is a constant origin offset representing carrier feedthrough

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

W = e  ( + j 2(f accounts for both a frequency offset of  “2(f” radians per second phase rotation and an amplitude change of  “(” nepers per second

The symbol timing phase of Y(t) is aligned with R(t).

k)
The SS shall generate the ideal transmitter signal as a reference. The ideal transmitter signal can be constructed from a priori knowledge of the transmitted symbols or from the demodulated symbols of the transmitted burst. In the latter case, unknown symbols shall be detected with an error rate sufficiently small to ensure the accuracy of the measurement equipment (see Annex 5).

l.1)
The transmitted signal Y(t) is compensated in amplitude, frequency and phase by multiplying with the factor:

W-t/C1


The values for W and C1 are determined using an iterative procedure. W((,f), C1 and C0 are chosen to minimise the RMS value of EVM on a burst-by-burst basis.

l.2)
After compensation, Y(t) is passed through the specified measurement filter (GSM 05.05, 4.6.2) 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 =1/270.833kHz corresponding to the symbol times

l.3)
The error vector is defined to be:


E(k) = Z(k) – C0 –S(k)


It is measured and calculated for each instant k over the useful part of the burst excluding tail bits. The RMS vector error is defined as:
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l.4)
Steps l.1) to l.3) are repeated with successive approximations of W((,f), C1 and C0 until the minimum value of RMS EVM is found. The minimised value of RMS EVM and the final values for C1, C0 and f are noted. (f represents the frequency error of the burst).

m)
For each symbol in the useful part of the burst excluding tail bits, the SS shall calculate the error vector magnitude as:
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The peak value of symbol EVM in the useful part of the burst, excluding tail bits, is noted.
n)
The SS shall calculate the value for Origin Offset Suppression for the burst as:
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o)
Steps j) to n) are repeated for a total of 200 bursts.

p) The peak values of symbol EVM noted in step m) are averaged for the 200 measured bursts.
q) The origin offset suppression values derived in step n) are averaged for the 200 measured bursts. The resulting average is converted to log format.
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r)
From the distribution of symbol EVM values calculated in step m) for the 200 measured bursts, the SS shall determine the 95:th percentile value.

s)
The SS instructs the MS to its maximum power control level by setting the power control parameter ALPHA (() to 0 and GAMMA_TN ((CH) for each timeslot to the desired power level in the Packet Uplink Assignment message (Closed Loop Control, see 05.08. Annex B.2), all other conditions remaining constant. Steps j) to r) are repeated.

t)
The SS instructs the MS to the minimum power control level, all other conditions remaining constant. Steps j) to r) are repeated.

u)
The MS is hard mounted on a vibration table and vibrated at the frequency/amplitudes specified in annex 1, TC4.

During the vibration steps j) to r) are repeated.

NOTE:
If the call is terminated when mounting the MS to the vibration table, it will be necessary to establish the initial conditions again before repeating steps a) to f).

v)
The MS is re-positioned on the vibration table in the two orthogonal planes to the plane used in step t). For each of the orthogonal planes step u) is repeated. 

w)
Steps j) to r) are repeated under extreme test conditions (see annex 1, TC2.2).
 

13.17.1.5 
Test Requirements

1.
For all measured bursts, the frequency error, derived in steps c.6) and l.4), shall be less than 10E‑7.

2.
For all measured bursts, the RMS phase error, derived in step c.8), shall not exceed 5 degrees.

3.
For all measured bursts, each individual phase error, derived in step c.7), shall not exceed 20 degrees.

4.
For all measured bursts, the RMS EVM, derived in step l.3) shall not exceed 9.0% under normal conditions and 10.0% under extreme conditions.

5.
The (averaged) value of peak EVM derived in step p) shall not exceed 30%.

6.
The 95:th percentile value derived in step r) shall not exceed 15%.

7. The origin offset suppression derived in step q) shall not exceed 30dB.

A5.3.4.5
Modulation accuracy and frequency error measurements

GMSK modulation 

Ref.: Sections 13.1 & 13.2 for definitions and methods of measurement.

Phase measurement uncertainty

+/- 1 degree RMS

+/- 4 degrees for individual phase measurement samples

The phase measurement uncertainties above apply during the useful bits.

Frequency measurement uncertainty:
+/- 5 Hz.

8PSK modulation

Ref.: Sections 13.17.1 for definitions and methods of measurement.

EVM measurement uncertainty



+(0.75 – 0.025RMS_EVM), – (0.75 + 0.025RMS_EVM) % RMS

4% for individual EVM measurement samples

Note 1:
The value of the RMS EVM specification is a function of the value of RMS_EVM being measured. The asymmetric specification results from the RMS EVM minimisation method used for parameter estimation (see GSM 05.05, Annex G). This method of measurement for RMS EVM always produces a result that is lower than the actual value of RMS EVM. 

Note 2:
The value for individual EVM samples assumes a Rayleigh distribution of measurement errors. It represents the maximum 95th percentile value test equipment should return when measuring a signal without error.

Note 3:
If the test equipment demodulates the transmitted signal to derive the reference signal for the EVM measurement, the symbol error rate of the demodulation process must be less than  4.4*10E-4 for 95% confidence that no detection errors occur in a burst.  

Origin Offset uncertainty (for a single burst)




<+/-1.5 dB for origin offset ≥ -35dBc

Frequency measurement uncertainty

<+/-20 Hz

� INCORPORER Equation.3  ���





� INCORPORER Equation.3  ���
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