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5.4
Output Power Dynamics 

Power control is used to limit the interference level.

5.4.1
Uplink power control 
Uplink power control is the ability of the UE transmitter to sets its output power in accordance with measured downlink path loss, values determined by higher layer signalling and path loss weighting parameter  as defined in TS 25.331 [9]. The output power is defined as the RRC filtered mean power of the transmit timeslot.

5.4.1.1
Initial accuracy 

5.4.1.1.1
Definition and applicability

Initial Uplink power control is the ability of the UE transmitter to sets its output power in accordance with measured downlink path loss, and signalling values: IBTS and Constant value, received from the BCH and applicable for the PRACH.
The requirements and this test apply to all types of UTRA - UEs.

5.4.1.1.2
Minimum requirements

The UE power control, initial accuracy, is given in table 5.4.1.1.2.

Table 5.4.1.1.2: Initial uplink power control tolerance

	Normal conditions
	±9 dB

	Extreme conditions
	±12 dB


The reference for this requirement is TS 25.102 [1] clause 6.4.1.1.

5.4.1.1.3
Test purpose

The power of the received signal at the UE and the BCH information control the power of the transmitted UE 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 over the receiver dynamic range and to derive from this correct transmitter-power.
5.4.1.1.4
Method of test

5.4.1.1.4.1
Initial conditions 

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; see clauses G.2.1 and G.2.2.

Frequencies to be tested: low range, mid range, high range; see clause G.2.4.

Connect the SS to the MS antenna connector as shown in figure A.1.

A call is set up according to the generic call setup procedure [3] using parameters as specified in table 5.4.1.1.4. The RACH procedure within the call setup is used for the test.

Table 5.4.1.1.4: Test parameters for uplink Power Control

	
	RX-Upper dynamic end
	RX-middle
	RX-Sensitivity level

	SS transmit power
	-25 dBm/3,84 MHz
	-65 dBm/3,84 MHz
	-105 dBm/3,84 MHz

	Broadcasted transmit- power PCCPCH
	35 dBm
	35 dBm
	24 dBm

	Simulated path loss =

Broadcasted TX – SS TX Power
	60 dB
	100 dB
	129 dB

	I BTS (UL interference)
	-75 dBm
	-100 dBm
	-110 dBm

	Constant value
	-10 dB
	-10 dB
	-10 dB

	Nominal expected UE TX power
	-25 dBm
	-10 dBm
	+9 dBm2)

	NOTE 1:
While the SS transmit power shall cover the UE receiver input dynamic range, the logical parameters: broadcasted transmit power, IBTS, and RACH constant value are chosen to achieve a UE TX power, located within the TX output power dynamic range of a class 3 UE.

NOTE 2:
Nominal TX output power 9 dBm allows to check the uplink power control algorithm within the entire tolerance range (9 dBm +-12 dB: 9 dBm +12 dB =21 dBm = max power class 3). 


5.4.1.1.4.2
Procedure

1)
Set the SS transmit power according to table 5.4.1.1.4.

2)
Measure the RACH output power of the UE according to annex B.

3)
Repeat the test for all SS transmit powers and parameters in table 5.4.1.1.4.

5.4.1.1.5
Test requirements

The deviation with respect to the nominal expected UE TX power (table 5.4.1.1.2), derived in step 2, shall not exceed the prescribed tolerance in table 5.4.1.1.5.

Table 5.4.1.1.5: Test parameters for uplink Power Control

	Expected UE TX power, normal conditions
	-25 dBm ±10 dB
	-10 dBm±10 dB
	+9 dBm ±10 dB

	Expected UE TX power, extreme conditions
	-25 dBm ±13 dB
	-10 dBm±13 dB
	+9 dBm ±13 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 annex F clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex F clause F.4.

5.4.1.2
Differential accuracy, controlled input 

5.4.1.2.1
Definition and applicability

Uplink power control, differential accuracy, is the ability of the UE transmitter to sets its output power in accordance with measured downlink path loss, and the signalling values: I BTS, SIR Target, Constant Value, received from higher layers and applicable for the DPCH.

Specifically, the uplink power control, differential accuracy, controlled input, is defined as the error in the UE transmitter power step as a result of a step in SIRTARGET , IBTS or DPCH Constant Value when the path loss weighting parameter .
=0
The requirements of this test apply to all types of UTRA -UE.

5.4.1.2.2
Minimum requirements

The step in SIRTARGET shall be rounded to the closest integer dB value.  The power control error resulting from a change in SIRTARGET,  IBTS or DPCH Constant Value shall not exceed the values in table 5.4.1.2.2.

Table 5.4.1.2.2: Transmitter power step tolerance as a result of control power step

	SIRTARGET [dB]
	Transmitter power step tolerance [dB]

	 1SIRTARGET  
	 0,5

	1 <  2SIRTARGET  
	 1

	2 <  3SIRTARGET  
	 1,5

	3 <  10SIRTARGET  
	 2

	10 <  20SIRTARGET  
	 4

	20 <  30SIRTARGET  
	 6

	30 < SIRTARGET  
	 9 (note)

	NOTE:
Value is given for normal conditions. For extreme conditions value is 12.


The reference for this requirement is TS 25.102 [1] clause 6.4.1.2.

5.4.1.2.3
Test purpose

It is verified if the UE sets correct uplink power steps in response to steps in the signalling value SIR Target and DPCH Constant Value, signalled via the downlink to the UE, under the following conditions: keeping the other signalling parameters constant and deactivating any influence due to varying pathloss.

5.4.1.2.4
Method of test

5.4.1.2.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.

Frequencies to be tested: mid range; see clause G.2.4.

1)
Connect the SS to the MS antenna connector as shown in figure A.1.

2)
A call is set up according to the generic call setup procedure using parameters as specified in table 5.4.1.2.4.

Table 5.4.1.2.4: Test parameters for Uplink Power Control, Differential Accuracy, Controlled Input
	Parameter
	Value/description

	UL reference measurement channel
	12,2 kbps according to annex C clause C.2.1.

	BS Transmit to UE Transmit delay
	7 TSs--> =0

	SSTransmit power
	-65 dBm

	Reference transmit power broadcast on BCH
	35 dBm

	IBTS
	-100

	Constant value
	-10

	Data content
	real life

(sufficient irregular)


5.4.1.2.4.2
Procedure

Using a combination of SIR Target and DPCH constant value signaled in the downlink,

cover the UE-transmitter dynamic range by commanding the UEs power with the signalling value SIR Target in a step resolution (positive and negative direction) of:

1   dB

approx. 68 steps up and 68 steps down

2   dB  

approx. 34 steps up and 34 steps down

3   dB 

approx. 22 steps up and 22 steps down

10 dB 

approx.   7 steps up and   7 steps down

20 dB

approx.   3 steps up and   3 steps down

30 dB

approx.
 2 step   up and   2 step   down

maximum stepsize
 1 step   up and   1 step   down

Measure the power according to annex B.

5.4.1.2.5
Test requirements

For the UE output power laying between 

Max Power minus tolerance                    and                            Min Power 

the step response shall not exceed the prescribed tolerance in table 5.4.1.2.5.

Table 5.4.1.2.5: Transmitter power step tolerance as a result of control power step

	SIRTARGET [dB]
	Transmitter power step tolerance [dB]

	 1SIRTARGET   
	 0,6

	1 <  2SIRTARGET  
	 1,15

	2 <  3SIRTARGET  
	 1,7

	3 <  10SIRTARGET  
	 2,5

	10 <  20SIRTARGET  
	 4,7

	20 <  30SIRTARGET  
	 6,7

	30 < SIRTARGET  
	 10


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 annex F clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F clause F.4.

5.4.1.2A
Differential accuracy, controlled input 

This is not tested.
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