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At the last TSG-T1R#1 meeting it was agreed to base the logical test interface based on the air interface. There has also been a proposal to use a generic call setup procedure for the initial acquisition sequence similar to the one used in GSM today. 

In GSM test specification the generic call setup procedure is used to set the test parameters of the different tests, i.e. in the case of the RF tests the Tx/Rx parameters are set through the system information sent during the call setup procedure. Thus there is no need to define a specific test protocol to set test parameters, i.e. the logical service type “SET” that is proposed in T1R(99)002 is not needed.

Neither is the logical service type “GET” required for testing purposes in GSM as the necessary information required by the SS to perform the test is received through the ordinary signalling messages from the MS and through the received data from the MS using the defined test loops.

The GSM philosophy minimises the need for implementing specific test functions in the MS, i.e. only the test loops and the message used to control the test loops needs to be implemented.  

The document T1R(99)025 contains an alternative proposal to the logical test interface specification T1R(99)002 based on the GSM philosophy (GSM 04.14). See also the document T1R(99)019 that is also on the same subject (section 36 that is referenced in T1R(99)019 have been moved to an stand alone specification named GSM 04.14).

Attached is an example of a RF test case (Frequency stability) based on the GSM testing philosophy. 

Attached is also the GSM test case 13.1 “Frequency error and phase error” (GSM 11.10-1 ver 5.7.0).

Recommendation:

· Add generic call setup procedure to the 3G MS Conformance Specification, T1R(99)022

· For specification of special conformance testing functions (loop back etc) replace the proposed logical test interface specification T1R(99)002 by the proposed specification T1R(99)025
Example. Test case “Frequency stability”:

4.3 
Frequency stability

4.3.1
Definition and applicability

<This sections provides, if necessary, a definition of the feature/function being tested and the

applicability of the test to different MS, see the attached example from GSM 11.01-1>

4.3.2
Conformance requirement 

<This section details the core specification requirements being tested and includes any necessary core specification references, see the attached example from GSM 11.01-1 >

4.3.2
Method of test
4.3.2.1
Initial conditions

<If present this section defines the initial conditions to be established before running the

test , see the attached example from GSM 11.01-1 >

(1) Connect the base station to the mobile station antenna connector as shown in Figure 4.3.

(2) A call is set up according to the Generic call setup procedure with parameters as specified by Table 4.3.

(3) The base station commands the MS to complete the loop back (see TS xx.xx Special conformance testing functions <section tbd>).
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Table 4.3 
Test parameters for frequency stability

Parameter
Level / Status
Unit

Îor
[-103]
dBm/4.096MHz
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-7
dB

Forward Channel symbol rate
32
Ksps

Reverse Channel bit rate
64
Kbps

User bit rate
12.2
Kbps

Closed Power Control
Enabled


4.3.2.2
Procedure

<This section details the test procedure, see the attached example from GSM 11.01-1>

(1) Measure the frequency error delta f, at the mobile station antenna connector by the tester
<Add details of the measurement procedure or reference, see example from GSM 11.01-1 attached>.

4.3.3
Test requirements

<This section details the conditions to be met for successful completion of the test, see the attached example from GSM 11.01-1>

Example. GSM 11.10-1 ver 5.7.0, test case 13.1 “Frequency error and phase error”:

13.1
Frequency error and phase error

13.1.1
Definition and applicability

The frequency error is the difference in frequency, after adjustment for the effect of the modulation and phase error, between the RF transmission from the MS and either:

-
the RF transmission from the BS, or

-
the nominal frequency for the ARFCN used.

The phase error is the difference in phase, after adjustment for the effect of the frequency error, between the RF transmission from the MS and the theoretical transmission according to the intended modulation.

The requirements and this test apply to all types of GSM 900 and DCS 1 800 MS.

13.1.2
Conformance requirement

1.
The MS carrier frequency shall be accurate to within 0,1 ppm, or accurate to within 0,1 ppm compared to signals received from the BS.

1.1
Under normal conditions; GSM 05.10, 6.1.

1.2
Under vibration conditions; GSM 05.10, 6.1; GSM 05.05, annex D D.2.3.

1.3
Under extreme conditions; GSM 05.10, 6.1; GSM 05.05, 4.4; GSM 05.05, annex D D.2.1, D.2.2.

2.
The RMS phase error (difference between the phase error trajectory and its linear regression on the active part of the time slot) for each burst shall not be greater than 5 degrees.

2.1
Under normal conditions; GSM 05.05, 4.6.

2.2
Under vibration conditions; GSM 05.05, 4.6; GSM 05.05, annex D D.2.3.

2.3
Under extreme conditions; GSM 05.05, 4.6; GSM 05.05, annex D D.2.1, D.2.2.

3.
The maximum peak deviation during the useful part of each burst shall not be greater than 20 degrees.

3.1
Under normal conditions; GSM 05.05, 4.6.

3.2
Under vibration conditions; GSM 05.05, 4.6; GSM 05.05, annex D D.2.3.

3.3
Under extreme conditions; GSM 05.05, 4.6; GSM 05.05, annex D D.2.1, D.2.2.

13.1.3
Test purpose

1.
To verify that the MS carrier frequency error does not exceed 0,1 ppm:

1.1
Under normal conditions.

1.2
When the MS is being vibrated.

1.3
Under extreme conditions.

NOTE:
The transmit frequency accuracy of the SS is expected to be sufficient to ensure that the difference between 0,1 ppm absolute and 0,1 ppm compared to signals received from the BS would be small enough to be considered insignificant.

2
To verify that the RMS phase error on the useful part of the bursts transmitted by the MS does not exceed conformance requirement 2:

2.1
Under normal conditions.

2.2
When the MS is being vibrated.

2.3
Under extreme conditions.

3
To verify that the maximum phase error on the useful part of the bursts transmitted by the MS does not exceed conformance requirement 3.

3.1
Under normal conditions.

3.2
When the MS is being vibrated.

3.3
Under extreme conditions.

13.1.4.
Method of test

NOTE:
In order to measure the accuracy of the frequency and phase error a sampled measurement of the transmitted phase trajectory is obtained. This is compared with the theoretically expected phase trajectory. The regression line of the difference between the expected trajectory and the measured trajectory is an indication of the frequency error (assumed constant through the burst), whilst the departure of the phase differences from this trajectory is a measure of the phase error. The peak phase error is the value furthest from the regression line and the RMS phase error is the root mean square average of the phase error of all samples.

13.1.4.1
Initial conditions

A call is set up according to the Generic call setup procedure.

The SS commands the MS to hopping mode (table 6.1).

NOTE:
It is not necessary to test in hopping mode but is done here as a simple means of making the MS change channel, it would be sufficient to test in non hopping mode and to make sure bursts are taken from a few different channels.

The SS activates ciphering mode.

NOTE:
Ciphering mode is active during this test to give a pseudo-random bit stream to the modulator.

The SS commands the MS to complete the traffic channel loop back without signalling of erased frames (see 36.2.1.1).

The SS generates Standard Test Signal C1 of annex 5.

13.1.4.2
Procedure

a)
For one transmitted burst, 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:





c.6)
The frequency error is given by k/(360 * ), where  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:





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, 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).

NOTE:
The series of samples taken to determine the phase trajectory could also be used, with different post-processing, to determine the transmitter burst characteristics of 13.3. Although described independently, it is valid to combine the tests of 13.1 and 13.3, giving both answers from single sets of captured data.

13.1.5
Test requirements

13.1.5.1
Frequency error

For all measured bursts, the frequency error, derived in step c.6), shall be less than 10E‑7.

13.1.5.2
Phase error

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

For all measured bursts, each individual phase error, derived in step c.7), shall not exceed 20 degrees.
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Figure 4.3 
Frequency Stability
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