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Summary

There are a number of problems with the dynamic power tests that are corrected in the appended CR to 25.141.

6.1.1.2 Test Model 2

The dynamic power tests do not specify which of the three “Test Model 2” DPCH should be used, and none have a zero timing advance setting. This makes the current measurement method specified in Annex E unreliable. This change specifies the DPCH on code channel 120 for use in the power control tests and re-defines it as having zero timing offset.

6.4.2.1 Definition and applicability

A redundant sentence is removed.

6.4.2.3 Test Purpose

The test purpose is clarified to indicate that the test is performed over the declared dynamic range. (This is already mentioned in step 3 of the procedure). The words “and response” are deleted since they seem not to indicate anything useful.

6.4.3
Power control dynamic range

No allowance was made for any setting error, so Pmax – 3 dB is replaced by “maximum value”. The test looks for any value above –3 dB. 

6.4.3.1 Definition and applicabiltiy

The word “quality” is inserted, since otherwise maintaining transmit modulation has no useful meaning.

It is noted here but not fixed in the appended CR that in the total Power dynamic range test, the method is referenced to the Transmit Modulation test, however, no mention of power measurement is given in that test. Also, the Transmit modulation test uses levels of Pmax-3 dB and Pmax –18 dB which will not allow verification of > 18 dB total power dynamic range.
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The dynamic power tests do not specify which of the three “Test Model 2” DPCH should be used, and none have a zero timing advance setting. This makes the current measurement method specified in Annex E unreliable. This change specifies the DPCH on code channel 120 for use in the power control tests and re-defines it as having zero timing offset. Other minor changes are also made as specified below.
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Removal of timing offset for DPCH code 120 in Test Model 2

Removal of redundant sentence in clause 6.4.2.1
Clarification of test purpose in 6.4.2.3

Specification of which DPCH to use for Power control steps test and power control Dynamic range test.
Change to using “maximum power” rather than Pmax –3 dB for power control dynamic range test
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6.1.1.2
Test Model 2

This model shall be used for tests on:

-
output power dynamics.

Table 6.3: Test Model 2 Active Channels
Type


Number of Channels
Fraction of

Power (%) 
Level setting (dB)
Channelization Code
Timing offset (x256Tchip)

P-CCPCH+SCH
1
10
-10
1
0

Primary CPICH
1
10
-10
0
0

PICH
1
5
-13
16
120

S-CCPCH containing PCH (SF=256)
1
5
-13
3
150

DPCH

(SF=128)
3
2 x 10,1 x 50
2 x –10, 1 x –3 
24, 72,

 120
1, 7,

 0

6.4
Output power dynamics

Power control is used to limit the interference level. The BS transmitter uses a quality-based power control on the downlink. The physical channels for the following test(s) shall be set-up according to subclause 6.1.1.2.
6.4.1
Inner loop power control 

Inner loop power control in the downlink is the ability of the BS transmitter to adjust the transmitter output power of a code channel in accordance with the corresponding TPC symbols received in the uplink.

6.4.2
Power control steps

The power control step is the required step change in the DL transmitter output power of a code channel in response to the corresponding power control command. The combined output power change is the required total change in the DL transmitter output power of a code channel in response to multiple consecutive power control commands corresponding to that code channel.
6.4.2.1
Definition and applicability


The power control step is the required step change in the DL transmitter output power of a code channel in response to the corresponding power control command. The combined output power change is the required total change in the DL transmitter output power of a code channel in response to multiple consecutive power control commands corresponding to that code channel.
6.4.2.2
Minimum Requirement

The BS transmitter shall have the capability of setting the inner loop output power with a step sizes of 1 dB mandatory and 0,5 dB optional.

a)
The tolerance of the power control step due to inner loop power control shall be within the range shown in table 6.9.

b)
The tolerance of the combined output power change due to inner loop power control shall be within the range shown in table 6.10a.

Table 6.9: Transmitter power control step tolerance

Power control commands in the down link
Transmitter power control step tolerance


1 dB step size
0,5 dB step size


Lower
Upper
Lower
Upper

Up(TPC command "1")
+0,5 dB
+1,5 dB
+0,25 dB
+0,75 dB

Down(TPC command "0")
-0,5 dB
-1,5 dB
-0,25 dB
-0,75 dB

Table 6.10a: Transmitter combined output power tolerance

Power control commands in the down link
Transmitter combined output power change tolerance after 10 consecutive equal commands (up or down)


1 dB step size
0.5dB step size


Lower
Upper
Lower
Upper

Up(TPC command "1")
+8 dB
+12 dB
+4 dB
+6 dB

Down(TPC command "0")
-8 dB
-12 dB
-4 dB
-6 dB

The normative reference for this requirement is TS 25.104 [1] subclause 6.4.1.1.1

6.4.2.3
Test purpose
To verify the requirements for the power control step size are met as specified in subclause 6.4.2.2 for all steps within the power control dynamic range declared by the manufacturer.

6.4.2.4
Method of test
6.4.2.4.1
Initial conditions
Test environment: 


normal; see subclause 4.4.1.

RF channels to be tested: 
B, M and T; see subclause 4.8

1)
Connect the suitable measurement equipment to the BS antenna connector as shown in annex B.

2)
Start BS transmission with channel configuration as specified in table 6.3 Test model 2. The DPCH on code channel 120 shall be used for verifying power control step sizes.
3)
Establish downlink power control with parameters as specified in table 6.10b.
Table 6.10b
Parameter
Level/status
Unit

UL signal level
Ref.sens + 10 dB
dBm/3,84 MHz

Data sequence
PN9


6.4.2.4.2
Procedure

1)
Set and send alternating TPC bits from the UE simulator or UL signal generator. 

2)
Measure mean power level of the code under the test each time TPC command is transmitted. All steps within power control dynamic range declared by manufacturer shall be measured. Use the code power measurement method defined in annex E.

3)
Measure the 10 highest and the 10 lowest power step levels within the power control dynamic range declared by manufacturer by sending 10 consecutive equal commands as described table 6.10a.

4)
Check that average step size tolerance requirement shall be met.

6.4.2.5
Test requirement

a)
BS shall fulfil step size requirement  shown in Table 6.10c for all power control steps declared by manufacture as specified in subclause 6.4.2.2.

b) For all measured Up/Down cycles, the difference of transmission power between before and after 10 equal commands (Up and Down), derived in step (3), shall not exceed the prescribed range in table 6.10d.

Table 6.10c: Transmitter power control step tolerance 

Power control commands in the down link
Transmitter power control step tolerance


1 dB step size
0,5 dB step size


Lower
Upper
Lower
Upper

Up(TPC command "1")
+0,4 dB
+1,6 dB
+0,15 dB
+0,85 dB

Down(TPC command "0")
-0,4 dB
-1,6 dB
-0,15 dB
-0,85 dB

Table 6.10d: Transmitter combined output power tolerance

Power control commands in the down link
Transmitter combined output power change tolerance after 10 consecutive equal commands (up or down)


1 dB step size
0.5dB step size


Lower
Upper
Lower
Upper

Up(TPC command "1")
+7.9 dB
+12.1 dB
+3.9 dB
+6.1 dB

Down(TPC command "0")
-7.9 dB
-12.1 dB
-3.9 dB
-6.1 dB

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.

6.4.3
Power control dynamic range
6.4.3.1
Definition and applicability
The power control dynamic range is the difference between the maximum and the minimum transmit output power of a code channel for a specified reference condition. Transmit modulation quality shall be maintained within whole dynamic range as specified in TS 25.104 subclause 6.8.

6.4.3.2
Minimum Requirement 

Down link (DL) power control dynamic range:

-
maximum power:
BS maximum output power -3 dB or greater;

-
minimum power:
BS maximum output power -28 dB or less.

The normative reference for this requirement is TS 25.104 [1] subclause 6.4.2.1.
6.4.3.3
Test purpose

To verify that the minimum power control dynamic range is met as specified in subclause 6.4.3.2.

6.4.3.4
Method of test

6.4.3.4.1
Initial conditions

Test environment: 


normal; see subclause 4.4.1.

RF channels to be tested: 
B, M and T; see subclause 4.8

1)
Connect the measurement equipment to the BS antenna connector as shown in annex B.

2)
Channel configuration defined in table 6.3 Test model 2 shall be used. The DPCH on code channel 120 shall be used for verifying the power control dynamic range.
3)
Set BS frequency.

4)
Start BS transmission.

6.4.3.4.2
Procedure

Pmax shall be defined as described in subclause 6.2.1 Base station maximum output power.

1)
Set power of the DPCH under test to the maxium value by means determined by the manufacturer. Power levels for other code channels shall be adjusted as necessary.

2)
Measure mean power level of the DPCH under test. Use the code power measurement method defined in annex E.

3)
Set power of the DPCH under test to the minimum value by means determined by the manufacturer. Power levels for other code channels shall remain unchanged.

4)
Measure mean power level of the DPCH under test.

6.4.3.5
Test requirement

Down link (DL) power control dynamic range:-

-
maximum power:
 BS maximum output power –3.2 dB or greater;

-
minimum power:
BS maximum output power –27.8 dB or less.
NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
6.4.4
Total power dynamic range 

6.4.4.1
Definition and applicability

The total power dynamic range is difference between the maximum and the minimum transmit output power for a specified reference condition.
6.4.4.2
Minimum Requirement

The down link (DL) total power dynamic range shall be 18 dB or greater. The normative reference for this requirement is TS 25.104 [1] subclause 6.4.3.1.

6.4.4.3
Test purpose

To verify that the total power dynamic range is met as specified in TS 25.104 subclause 6.4.3.1. The test is to ensure that the total output power can be reduced while still transmitting a single code. This is to ensure that the interference to neighbouring cells is reduced.

6.4.4.4 Method of test

Requirement is tested together with Error Vector Magnitude test, as described in subclause 6.7.1

6.4.4.5
Test requirement 

The down link (DL) total power dynamic range shall be 17.7 dB or greater.
NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
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