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Introduction

During last T1/RF meeting (Tokyo, October 2000), the methodology for relaxation of the test limits was discussed.

This document proposes a calculation method in relaxing the test limit for Open Loop Power Control in the Uplink test in TS 34.121.

Mechanism in Open Loop Power Control in the Uplink test

UE transmitter output power (Preamble_Initial_Power) in the uplink by open loop power control is set according to the received CPICH signal strength (CPICH_RSCP) in the downlink. The downlink signal is sent from the signal generator part of SS and the uplink signal power is measured by the power meter part of SS or Tester.

If path loss in the downlink and other parameters (Primary CPICH DL TX power, UL interference and Constant Value) are constant, UE transmitter output power (Preamble_Initial_Power) is inversely proportional to the downlink CPICH signal power from SS.

Major Uncertainties

There are two major uncertainties of test system for Open Loop Power Control in the Uplink test as follows:

(1) Uncertainty of the generated power for downlink signal in the signal generator part of SS

(2) Uncertainty of the measured power for uplink signal in the power meter part of SS or Tester

Concrete values of these uncertainties are not defined yet. 

These values should be defined with their applicable ranges corresponding to three sets of SS levels ("Upper dynamic range", "middle" and "Sensitivity level").

Getting Test Tolerance

As a fundamental rule, above-mentioned two uncertainties should be summed up by Root-Sum-of-the-Squares (RSS) method.

Combined uncertainty = 
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 is uncertainty of the generated power for downlink signal in the signal generator part of SS.
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 is uncertainty of the measured power for uplink signal in the power meter part of SS or Tester.

Each uncertainty in this calculation should be expressed in linear scale.

Example:

Assumed uncertainties in dB: 
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Actual values for these uncertainties will be specified by RAN4 TEM ad-hoc and they will be indicated in "Annex F.1 Acceptable uncertainty of measurement equipment" of TS 34.121.

Assumed uncertainties in linear scale: 
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When downlink signal power becomes lower by 
[image: image12.wmf]29.2%)

(

 

dB

5

.

1

-

-

=

SG

U

, UE transmitter output power becomes higher by 
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 (vice versa).

So, uncertainties in same sign should be added mutually.

Combined uncertainty in linear scale: 
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Combined uncertainty in dB: 
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This combined uncertainty in dB is assumed to be used as test tolerance and should be specified in "Annex F.2 Test tolerances" of TS 34.121.
Test Limit

Test limit used in the test requirement should be relaxed by test tolerance.
In this document, test tolerance is assumed to be identical to the combined uncertainty, but before finalizing the value of the test tolerance, impact to system performance and uncertainty of test system should be taken into account.
The relaxation should be made by simple addition of Conformance requirements and Test tolerance in dB.

Text example

An example of the proposed text in the test specification is shown in the following pages.
Values for uncertainties, test tolerances and test limits are just examples.

If all uncertainty values in F.1.1 for three sets of SS levels are just same, the split notation can be unified.
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5.4.1
Open Loop Power Control in the Uplink
5.4.1.1
Definition and applicability

Open loop power control in the uplink is the ability of the UE transmitter to set its output power to a specific value. This function is used for PRACH transmission and based on the information from BS using BCCH and the downlink received signal power level of the PCCPCH. The information from BS includes transmission power of PCCPCH and uplink interference power level.

The requirements and this test apply to all types of UTRA for the FDD UE.

5.4.1.2
Conformance requirements
The UE open loop power is defined as the average power in a timeslot or ON power duration, whichever is available, and they are measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.
The UE open loop power control tolerance is given in Table 5.4.1.1.

Table 5.4.1.1: Open loop power control tolerance

Normal conditions
± 9 dB

Extreme conditions
± 12 dB

The reference for this requirement is [1] TS 25.101 subclause 6.4.1.

5.4.1.3
Test purpose
The power of the received signal and the BCCH information control the power of the transmitted signal with the target to transmit at lowest power acceptable for proper communication.

The test stresses the ability of the receiver to measure the received power correctly over the receiver dynamic range.

The test purpose is to verify that the UE open loop power control tolerance does not exceed the described value shown in Table 5.4.1.1.

An excess error of the open loop power control decreases the system capacity.
5.4.1.4
Method of test
This test is also covered by subclause 5.5.2 Transmit ON/OFF Time mask.

5.4.1.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.1.
2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Table 5.4.1.2.
The RACH procedure within the call setup is used for the test.

See [3] TS 34.108 for details regarding generic call setup procedure.

Table 5.4.1.2: Test parameters for Open Loop Power Control (UE)

Parameter
Level / Status
Unit

Îor
See Table 5.4.1.3
dBm / 3.84 MHz

Table 5.4.1.3: Test parameters for Open Loop Power Control (SS)
Parameter
Upper dynamic range
middle
Sensitivity level

Îor 3)
[(25.0 dBm / 3.84 MHz]
[(65.7 dBm / 3.84 MHz]
[(106.7 dBm / 3.84 MHz]

CPICH_RSCP 3),4)
[(28.3 dBm]
[(69 dBm]
[(110 dBm]

Primary CPICH DL TX power
[+25 dBm]
[+31 dBm]
[+19 dBm]

Simulated path loss = Primary CPICH DL TX power – CPICH_RSCP
[+53.3 dB]
[+100 dB]
[+129 dB]

UL interference
[(75 dB]
[(101 dB]
[(110 dB]

Constant Value
[(10 dB]
[(10 dB]
[(10 dB]

Expected nominal UE TX power
[(31.7 dBm]
[(11 dBm]
[+9 dBm] 2)

NOTE 1:
While the SS transmit power shall cover the receiver input dynamic range, the logical parameters: broadcasted transmit power, IBTS, constant factor are chosen to achieve a UE TX power, located within the TX output power dynamic range of a class 4 UE.

NOTE 2:
Nominal TX output power 9 dBm allows to check the open loop power algorithm within the entire tolerance range (9 dBm ± 12 dB; 9 dBm + 12 dB = 21 dBm = max power class 4).

NOTE 3:
The power level of SCCPCH should be defined because SCCPCH is transmitted instead of DPCH during Preamble RACH transmission period. Currently, it is assumed that Table E.3.1 is utilised for DL physical channel condition. The power level of SCCPCH is temporarily set to the same as DL DPCH. However, it is necessary to check whether the above SCCPCH level is enough to establish a connection with the reference measurement channels.

NOTE 4:
The purpose of this parameter is to calculate the Expected nominal UE TX power.

5.4.1.4.2
Procedure

1)
Set the TX output level of the SS to obtain Îor at the UE antenna connector. Îor shall be according to Table 5.4.1.3 ([(25 dBm / 3.84 MHz]).
2)
Measure the RACH output power of the UE according to Annex B.
3)
Repeat the above measurement for all SS levels in Table 5.4.1.3.
5.4.1.5
Test requirements

Test limits in Table 5.4.1.4 are relaxed by the test tolerance specified in relevant section in Annex F.2.
The deviation with respect to the Expected nominal UE TX power (Table 5.4.1.3), derived in step 2), shall not exceed the relaxed test limits in Table 5.4.1.4.

Table 5.4.1.4: Relaxed Open loop power control test limits

Upper dynamic range
middle
Sensitivity level

Normal conditions
[+10.6/(10.7] dB
[+10.6/(10.7] dB
[+10.6/(10.7] dB

Extreme conditions
[+13.6/(13.7] dB
[+13.6/(13.7] dB
[+13.6/(13.7] dB

 Annex F (normative):
General test conditions and declarations

F.1
Acceptable uncertainty of measurement equipment

F.1.1
Transmitter

Subclause 5.4.1, Open loop power control in the uplink:

-
total test signal power for Upper dynamic range ((25.0 dBm / 3.84 MHz ([5] dB)
([1.5] dB,
-
total test signal power for middle ((65.7 dBm / 3.84 MHz ([5] dB)
([1.5] dB.

-
total test signal power for Sensitivity level ((106.7 dBm / 3.84 MHz ([5] dB)
([1.5] dB.
-
UE output power for Upper dynamic range ((31.7 dBm / 3.84 MHz ([15] dB)
([0.7] dB,
-
UE output power for middle ((11 dBm / 3.84 MHz ([15] dB)
([0.7] dB.
-
UE output power for Sensitivity level (+9 dBm / 3.84 MHz ([15] dB)
([0.7] dB.
F.2
Test tolerances

F.2.1
Transmitter
Subclause 5.4.1, Open loop power control in the uplink:

-
UE output power for Upper dynamic range ((31.7 dBm / 3.84 MHz ([15] dB)
[+1.6/(1.7] dB.
-
UE output power for middle ((11 dBm / 3.84 MHz ([15] dB)
[+1.6/(1.7] dB.
-
UE output power for Sensitivity level (+9 dBm / 3.84 MHz ([15] dB)
[+1.6/(1.7] dB.
NOTE: The values of the test tolerance are examples based on uncertainty of the test equipment and they should be verified by RAN4 considering system performance.
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