4 Transmitter Characteristics
4.1 General

Transmitting performance test of the mobile station is implemented during communicating with the base station or the simulator via air interface.   The procedure is used normal call protocol until the mobile station is communicating on traffic channel basically.   On the traffic channel, the mobile station provides special function for testing that is called Logical Test Interface and the mobile station is tested using this function.  (Refer to TS ((.(( Logical Test Interface)

Transmitting or receiving bit/symbol rate for test channel is shown in Table 4.1.

Table 4.1 
Bit / Symbol rate for Test Channel

Type of  User Information
User bit rate
Forward DPCH

symbol rate
Reverse DPCH 

bit rate
Remarks

Speech
12.2kbps
32ksps
64kbps
Standard Test

Circuit Switched Data
TBD
TBD
TBD


Packet Switched Data
[16kbps]
32ksps
64kbps
Standard Test


TBD
TBD
TBD


4.1.1 Common Definition of Global In-Channel-Tests

All in-channel measurements can be derived in a global measurement process, giving several results:

Results of type 1: offsets from nominal finite values:


Test Parameter


Remark
Applicable in §

1)
RF Frequency (*)



4.3

2)
Chip Frequency (*)


Test is avoidable if core specs stated: RF and chip frequency shall be derived from the same reference
No §

3a) 

in case of single code
Power (*)



4.2

4.4.1,2,3

4.5

4.6



3b)

 in case of multi code
Code Domain Power (*)



4.2

4.4.2,3

4.5

4.6

4)
Timing (*)



4.6

4.4.2

(*)primarily the offset from  the nominal value is determined 

Results of type 2: offsets from value 0

1)
Error Vector Magnitude



4.11

2a) 

in case of single code
Ripple due to Power Peak



4.11

2b)

 in case of multi code
Ripple due to Code Domain Power Peak



4.11

Definition of the global measurement process:

· The signal under test is recorded through a matched filter (RRC 0.22) at least one sample per chip.

· 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 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 under test.

· In case of multi code the type-1-parameters 1), 2) and 4) are varied commonly  for all codes. (They are not varied individually with respect to one code)

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

· This minimum process gives results of type 1.

The residual signal from the minimum process is the error vector versus time EV(t) and gives results of type 2 applying the following process:

· Calculate the RMS value of EV(t) chip-wise over the measurement window: This results Error Vector Magnitude EVM

· Calculate the inner product of EV(t) and the code vector chip-wise over the symbol duration for all symbols of the measurement window. Take the absolute value and then the peak value. Repeat the process for any code under test.   

4.2 Maximum Output Power

4.2.1 Definition
[TBD]

4.2.2 Method of measurement
(1) Connect the base station to the mobile station antenna connector as shown in Figure 4.2.

(2) Enter the mobile station into loopback test mode and set the test parameters as specified in Table 4.2.  Then start the loopback test.  The detail of the loopback test shall be in accordance with TS ((.(( Logical Test Interface.

(3) Set and send continuously TPC bits as ‘11’ to the mobile station.

(4) In case of single code: Measure the output power of the mobile station by Tester. The output power shall be averaged over the transmit one timeslot. The measurement duration is one timeslot
(5) In case of multi code: Measure code domain power
<Editor’s Note> The measurement period is related with measurement tolerance and should be defined in conformance testing. It would be deleted after being approved in RAN4.
Table 4.2 
Test parameters for Maximum Output Power

Parameter
Level / Status
Unit

Îor
[-93]
dBm/4.096MHz


[image: image47.wmf]Figure 4.

6

 

DTX

Base Station

  or

Simulator

TX

RX

Mobile Station

under Test

RX/TX

Tester

Ior

Î

or


[-1]
dB


[image: image2.wmf]or

I

Ec

_

DPCH


[-7]
dB

Forward Channel symbol rate
[32]
ksps

Reverse Channel bit rate
[64]
kbps

User bit rate
[12.2]
kbps

[image: image1.wmf]or

I

Ec

_

Perch

Closed Power Control
Enabled


4.2.3 Minimum Requirements
4.3 Frequency Stability

4.3.1 Definition
The definition of this measure shall refer 3GPP S4.01A, Section 6.3 Frequency stability.

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

(2) Enter the mobile station into loopback test mode and set the test parameters as specified in Table 4.3.  Then start the loopback test.  The detail of the loopback test shall be in accordance with TS ((.(( Logical Test Interface.

(3) Measure the frequency error delta f, at the mobile station antenna connector by Tester.
Since counter method leads an incorrect result, EVM method shall be used. using global in-channel test
Table 4.3 
Test parameters for Frequency Stability

Parameter
Level / Status
Unit

Îor
[-103]
dBm/4.096MHz
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4.3.3 Minimum Requirements
4.4 Output Power Dynamics

4.4.1 Open Loop Power Control
4.4.1.1 Definition
The definition of this measure shall refer 3GPP S4.01A, Section 6.4.1 Open loop power control.
4.4.1.2 Method of measurement
(1) Connect the base station to the mobile station antenna connector as shown in Figure 4.4.1

(2) Enter the mobile station into loopback test mode and set the test parameters as specified in Table 4.4.1.  Then start the loopback test.  The detail of the loopback test shall be in accordance with TS ((.(( Logical Test Interface.
(3) Adjust the TX output level of the simulator to obtain Îor at the mobile station antenna connector.  Îor shall be selected out of the range that is shown in the table. [TBD]
(4) Measure the output power of the mobile station during 1 frame at the mobile station antenna connector by Tester.
(5) Repeat the above measurement several times.  In this time, Îor shall be varied over the range. [TBD]
(6) RACH shall be used for this measurement.
Table 4.4.1 
Test parameters for Open Loop Power Control

Parameter
Level / Status
Unit

Îor 
[  ] to [  ]
dBm/4.096MHz
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4.4.1.3 Minimum Requirements
4.4.2 Closed Loop Power Control in the Uplink
4.4.2.1 Definition
The definition of this measure shall refer 3GPP S4.01A, Section 6.4.2 Closed loop power control.
4.4.2.2 Method of measurement
(1) Connect the base station to the mobile station antenna connector as shown in Figure 4.4.2.

(2) Enter the mobile station into loopback test mode and set the test parameters as specified in Table 4.4.2.  Then start the loopback test.  The detail of the loopback test shall be in accordance with TS ((.(( Logical Test Interface.

(3) Set and send alternating TPC bits from the base station, followed by [10] consecutive ‘11’ s TPC bits, followed by [10] consecutive ‘00’ s TPC bits alternately.

(4) Measure the output power of the mobile station during every slot (0.625msec) at the mobile station antenna connector by Tester.

(5) In case of single code: Measure the transient time from the beginning of the next slot to the time when the output power shall be within the defined tolerance of its final value.

(6) In case of multi code: Measure the same as in 5 for each code power 

Table 4.4.2 
Test parameters for Closed Loop Power Control

Parameter
Level / Status
Unit

Îor
[-93]
dBm/4.096MHz
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4.4.2.3 Minimum Requirements
4.4.3 Minimum Output Power

4.4.3.1 Definition
The definition of this measure shall refer 3GPP S4.01A, Section 6.4.4 Minimum transmit output power.
4.4.3.2 Method of measurement
(1) Connect the base station to the mobile station antenna connector as shown in Figure 4.4.3.

(2) Enter the mobile station into loopback test mode and set the test parameters as specified in Table 4.4.3.  Then start the loopback test.  The detail of the loopback test shall be in accordance with TS ((.(( Logical Test Interface.

(3) Set and send continuously TPC bits as ‘00’ to the mobile station.

(4)  In case of single code: Measure the output power of the mobile station by Tester.

(5) In case of multi code: Measure the code domain  powers.

<Editor’s Note> Both the closed loop and open loop power control indicate a minimum transmit output power is required. And the measurement period should be defined.

Table 4.4.3 
Test parameters for Minimum Output Power

Parameter
Level / Status
Unit

Îor
[-93]
dBm/4.096MHz
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4.4.3.3 Minimum Requirements
4.5 Transmit OFF Power
4.5.1 Definition
The definition of this measure shall refer 3GPP S4.01A, Section 6.5 Transmit OFF power.
4.5.2 Method of measurement
(1) Connect the base station to the mobile station antenna connector as shown Figure 4.5.

(2) Enter the mobile station into loopback test mode and set the test parameters as specified in Table 4.5.  Then start the loopback test.  The detail of the loopback test shall be in accordance with TS ((.(( Logical Test Interface.

(3) Send release message to the mobile station to stop transmitting.

(4) Measure the leakage power within the transmission band from the mobile station by the Tester.

4.5
Test parameters for Transmit OFF Power

Parameter
Level / Status
Unit

Îor
[-93]
dBm/4.096MHz
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<Editor’s Note> “Closed Power Control: Enabled” might be unnecessary in this measurement.

4.5.3 Minimum Requirements
4.6 DTX
4.6.1 Definition
The definition of this measure shall refer 3GPP S4.01A, Section 6.6 DTX.
4.6.2 Method of measurement
(1) Connect the base station to the mobile station antenna connector as shown in Figure 4.6.

(2) Enter the mobile station into loopback test mode and set the test parameters as specified in Table 4.6.  Then start the loopback test.  The detail of the loopback test shall be in accordance with TS ((.(( Logical Test Interface.

(3) Measure the average output power at the antenna connector of the mobile station by Tester in three cases, both DPDCH and DPCCH are ON, only DPCCH is ON and both channels are OFF.

(4) Verify whether the on-to-off and the off-to-on-transitions are timed correctly.  

Table 4.6 
Test parameters for DTX

Parameter
Level / Status
Unit

Îor
[-93]
dBm/4.096MHz
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4.6.3 Minimum Requirements
4.7 Occupied Bandwidth

4.7.1 Definition
The definition of this measure shall refer 3GPP S4.01A, Section 6.6.1 Occupied bandwidth.
4.7.2 Method of measurement
[TBD]

4.7.3 Minimum Requirements
4.8 Adjacent Channel Leakage Power Ratio (ACPR)

<Editor’s Note> The abbreviation "ACLR" is currentry used for the substitution of "ACPR".
4.8.1 Leakage Power due to Modulation
4.8.1.1 Definition
The definition of this measure shall refer 3GPP S4.01A, Section 6.6.2.2 Adjacent channel power ratio (ACPR).
4.8.1.2 Method of measurement
(1) Connect the base station to the mobile station antenna connector as shown in Figure 4.8.1. Connect a spectrum analyzer (or other suitable test equipment) to the mobile station antenna connector.

(2) Enter the mobile station into loopback test mode and set the test parameters as specified in Table 4.8.1.  Then start the loopback test.  The detail of the loopback test shall be in accordance with TS ((.(( Logical Test Interface.

(3) Set and send continuously TPC bits as ‘11’ to the mobile station until the mobile station output power shall be maximum level.

(4) Measure the wanted-channel-power through a  matched filter (RRC 0.22 ). The measurement time is 1 timeslot

(5) Measure the adjacent-channel-power through a  matched filter (RRC 0.22 ). The measurement time is 1 timeslot

(6) Calculate the ratio of the power between the values measured in ‘(4)’and ‘(5)’.

Table 4.8.1 
Test parameters for Leakage Power due to Modulation

Parameter
Level / Status
Unit

Îor
[-93]
dBm/4.096MHz
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4.8.1.3 Minimum Requirements
4.8.2 Leakage Power due to Switching
4.8.2.1 Definition
The definition of this measure shall refer 3GPP S4.01A, Section 6.6.2.2 Adjacent channel power ratio (ACPR).
4.8.2.2 Method of measurement
(1) Connect the base station to the mobile station antenna connector as shown in Figure 4.8.1. Connect a spectrum analyzer (or other suitable test equipment) to the mobile station antenna connector.

(2) Enter the mobile station into loopback test mode and set the test parameters as specified in Table 4.8.1.  Then start the loopback test.  The detail of the loopback test shall be in accordance with TS ((.(( Logical Test Interface.

(3) Set the mobile station into the DTX mode

(4) Set and send continuously TPC bits as ‘11’ to the mobile station until the mobile station output power shall be maximum level.

(5) Measure the wanted-channel-power through a  matched filter (RRC 0.22 ). Within the DTX mode capture and measure a  switched-on timeslot 

(6) Measure the adjacent-channel-power through a  matched filter (RRC 0.22 ). The weighting method is as follows: The power samples are averaged over one symbol period. The measurement period is centred around a rising or falling edge within the DTX mode and has the duration of 1 timeslot. Take the max value.

(7) Calculate the ratio of the power between the values measured in ‘(5)’and ‘(6)’.

Table 4.8.1 
Test parameters for Leakage Power due to Switching

Parameter
Level / Status
Unit

DTX
Enabled
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4.8.2.3 Minimum Requirements
4.9 Spurious Emissions
4.9.1 Definition
The definition of this measure shall refer 3GPP S4.01A, Section 6.6.3 Spurious emissions.
4.9.2 Method of measurement
(1) Connect the base station to the mobile station antenna connector as shown in Figure 4.9. Connect a spectrum analyzer (or other suitable test equipment) to the mobile station antenna connector.

(2) Enter the mobile station into loopback test mode and set the test parameters as specified in Table 4.9.  Then start the loopback test.  The detail of the loopback test shall be in accordance with TS ((.(( Logical Test Interface.

(3) Set and send continuously TPC bits as ‘11’ to the mobile station until the mobile station output power shall be maximum level.

(4) Sweep the spectrum analyzer over a frequency range and measure the average power of spurious emission.

Table 4.9 
Test parameters for Spurious Emissions

Parameter
Level / Status
Unit

Îor
[-93]
dBm/4.096MHz
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4.9.3 Minimum Requirements
4.10 Transmit Intermodulation
4.10.1 Definition
The definition of this measure shall refer 3GPP S4.01A, Section 6.7 Transmit intermodulation.
4.10.2 Method of measurement
(1) Connect the base station to the mobile station antenna connector as shown in Figure 4.10.

(2) Enter the mobile station into loopback test mode and set the test parameters as specified in Table 4.10.  Then start the loopback test.  The detail of the loopback test shall be in accordance with TS ((.(( Logical Test Interface.

(3) Set and send continuously TPC bits as ‘11’ to the mobile station until the mobile station output power shall be maximum level.

(4) Measure the average output power of the mobile station by spectrum analyzer.

(5) Set the frequency of the CW generator to the offset 1 or offset 2 as shown in the table.

(6) Check around the frequency of the carrier and [3rd ] IM, then measure the average power of transmitting intermodulation.  
(7) Repeat the measurement with another tone offset.
Table 4.10 
Test parameters for Transmit Intermodulation

Parameter
Level / Status
Unit

Îor
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dBm/4.096MHz
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4.10.3 Minimum Requirements
4.11 Modulation Accuracy

4.11.1 Definition
The definition of this measure shall refer 3GPP S4.01A, Section 6.8 Modulation Accuracy.
4.11.2 Method of measurement
(1) Connect the base station to the mobile station antenna connector as shown in Figure 4.11.

(2) Enter the mobile station into loopback test mode and set the test parameters as specified in Table 4.11.  Then start the loopback test.  The detail of the loopback test shall be in accordance with TS ((.(( Logical Test Interface.

(3) Measure the waveform quality factor (, and EVM (Error vector magnitude) and ripple due to code domain power peak for any code under test at the mobile station antenna connector by Tester.

Note: According to the definition Peak Code Domain Power is a deviation  on top of the average power due to ripple. Average power is a composition of nominal power and power offset. The wording peak code domain power does not fit to the definition and should be changed keeping the definition:

Peak Code Domain Power( Ripple due to Code Domain Power Peak

Table 4.11 
Test parameters for Modulation Accuracy

Parameter
Level / Status
Unit

Îor
[-93]
dBm/4.096MHz
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4.11.3 Minimum requirements
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Figure 4.10
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Figure 4.11 
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Figure 4.5 
Transmit OFF Power
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Figure 4.9
Spurious Emissions
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Figure 4.6 
DTX
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Figure 4.8.1 
Leakage Power due to Modulation
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Figure 4.4.2 
Closed Loop Power Control
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Figure 4.4.3 
Minimum Output Power
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Figure 4.3 
Frequency Stability
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Figure 4.4.1 
Open Loop Power Control
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Figure 4.2 
Maximum Output Power
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