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5.4
Output Power Dynamics in the Uplink

Power control is used to limit the interference level.

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

The deviation with respect to the Expected nominal UE TX power (Table 5.4.1.3), derived in step 2), shall not exceed the prescribed tolerance in Table 5.4.1.1.

5.4.2
Inner Loop Power Control in the Uplink

5.4.2.1
Definition and applicability

Inner loop power control in the uplink is the ability of the UE transmitter to adjust its output power in accordance with one or more TPC commands received in the downlink.

The power control step is the change in the UE transmitter output power in response to a single TPC command, TPC_cmd, derived at the UE.

This clause does not cover all the requirements of compressed mode or soft handover.

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

5.4.2.2
Conformance requirements

The UE transmitter shall have the capability of changing the output power with a step size of 1, 2 and 3 dB according to the value of TPC or RP-TPC, in the slot immediately after the TPC_cmd can be derived.

a)
The transmitter output power step due to inner loop power control shall be within the range shown in Table 5.4.2.1. The Maximum power threshold is defined as the lowest permissible maximum output power for the UE power class, as defined in Table 5.2.1. The Minimum power threshold is defined as –50 dBm.

b)
When the transmitter output power is between the Minimum and Maximum power thresholds, the transmitter average output power step due to inner loop power control shall be within the range shown in Table 5.4.2.2. Here a TPC_cmd group is a set of TPC_cmd values derived from a corresponding sequence of TPC commands of the same duration.
NOTE:
3dB inner loop power control steps are only used in compressed mode.

The inner loop power step is defined as the relative power difference between the average power of the original (reference) timeslot and the average power of the target timeslot, not including the transient duration. The transient duration is from 25(s before the slot boundary to 25(s after the slot boundary. The power is 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.
Table 5.4.2.1: Transmitter power control tolerance

TPC_cmd
Transmitter power control range (all units are in dB)


1 dB step size
2 dB step size
3 dB step size


Lower
Upper
Lower
Upper
Lower
Upper

+ 1
+0.5
+1.5
+1
+3
+1.5
+4.5

0
(0.5
+0.5
(0.5
+0.5
(0.5
+0.5

( 1
(0.5
(1.5
(1
(3
(1.5
(4.5

+ 1 at or above max power threshold
(0.5
+1.5
(0.5
+3
(0.5
+4.5

( 1 at or below min power threshold
+0.5
(1.5
+0.5
(3
+0.5
(4.5

Table 5.4.2.2: Transmitter average power control tolerance

TPC_cmd group
Transmitter power control range after 10 equal TPC_cmd group
(all units are in dB)
Transmitter power control range after 7 equal TPC_cmd groups
(all units are in dB)


1 dB step size
2 dB step size
3 dB step size


Lower
Upper
Lower
Upper
Lower
Upper

+ 1
+8
+12
+16
+24
+16
+26

0
(1
+1
(1
+1
(1
+1

( 1
(8
(12
(16
(24
(16
(26

0,0,0,0,+1
+6
+14
N/A
N/A
N/A
N/A

0,0,0,0,(1
(6
(14
N/A
N/A
N/A
N/A

The reference for this requirement is [1] TS 25.101 subclause 6.4.2.1.1.
The requirements for the derivation of TPC_cmd are detailed in TS 25.214 subclauses 5.1.2.2.2 and 5.1.2.2.3.
5.4.2.3
Test purpose
-
To verify that the UE inner loop power control size and response is meet to the described value shown in subclause 5.4.2.2.
-
To verify that TPC_cmd is correctly derived from received TPC commands.
An excess error of the inner loop power control decreases the system capacity.
5.4.2.4
Method of test
5.4.2.4.1
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. The Uplink DPCH Power Control Info shall specify the Power Control Algorithm as algorithm 2 for interpreting TPC commands.
3)
Enter the UE into loopback test mode and start the loopback test.

See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.










5.4.2.4.2
Procedure
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Figure 5.4.2.4 Inner Loop Power Control Test Steps

1)
Set the downlink signal (Îor) to yield an open loop output power, measured at the UE antenna connector, of -10(9 dBm.
2)
Step A: Transmit a sequence of at least 30 and no more than 60 TPC commands, which shall commence at a frame boundary and last for a whole number of frames, and which shall contain:
-
no sets of 5 consecutive “0” or “1” commands which commence in the 1st, 6th or 11th slots of a frame;

-
at least one set of 5 consecutive “0” commands which does not commence in the 1st, 6th or 11th slots of a frame;

-
at least one set of 5 consecutive “1” commands which does not commence in the 1st, 6th or 11th slots of a frame.

The following is an example of a suitable sequence of TPC commands:

100000101010101111101000001010101011111010000010101010111110
3)
Step B: Transmit a sequence of 50 TPC commands with the value 1.

4)
Step C: Transmit a sequence of 50 TPC commands with the value 0.
5)
Step D: Reconfigure the uplink channel to set the Power Control Algorithm to algorithm 1, and the TPC step size to 1 dB. Transmit a sequence of 901  TPC commands with the value 1.
6)
Step E: Transmit a sequence of 1501 TPC commands with the value 0.
7)
Step F: Transmit a sequence of 1501 TPC commands with the value 1.
8)
Step G: Reconfigure the uplink channel to set the TPC step size to 2 dB (with the Power Control Algorithm remaining as algorithm 1). Transmit a sequence of 751 TPC commands with the value 0.
9)
Step H: Transmit a sequence of 751 TPC commands with the value 1.
10)
During steps A to H the mean output power of every slot shall be measured, with the following exceptions:

-
In steps D and F, measurement of the output power is not required in slots after the 10th slot after the mean output power has exceeded the maximum power threshold;

-
In steps E and G, measurement of the output power is not required in slots after the 10th slot after the mean output power has fallen below the minimum power threshold.

1 NOTE: 
These numbers of TPC commands are given as examples. The actual number of TPC commands transmitted in these steps shall be at least 10 more than the number required to ensure that the UE reaches the relevant maximum or minimum power threshold in each step, as shown in Figure 5.4.2.4.

5.4.2.5
Test requirements

a)
During Step A, the difference in mean output power between adjacent slots shall be within the prescribed range for a TPC_cmd of 0, as given in Table 5.4.2.1.
b)
During Step A, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 0, as given in Table 5.4.2.2.

c)
During Step B, the difference in mean output power between adjacent slots shall be within the prescribed range given in Table 5.4.2.1, given that every 5th TPC_cmd should have the value + 1, with a step size of 1 dB, and all other TPC_cmd should have the value 0.

d)
During Step B, the change in mean output power over 50 consecutive slots shall be within the prescribed range for a TPC_cmd group of {0,0,0,0,+1}, as given in Table 5.4.2.2.

e)
During Step C, the difference in mean output power between adjacent slots shall be within the prescribed range given in Table 5.4.2.1, given that every 5th TPC_cmd should have the value ( 1, with a step size of 1 dB, and all other TPC_cmd should have the value 0.

f)
During Step C, the change in mean output power over 50 consecutive slots shall be within the prescribed range for a TPC_cmd group of {0,0,0,0,-1}, as given in Table 5.4.2.2.

g)
During Step D, the difference in mean output power between adjacent slots shall be within the prescribed range given in Table 5.4.2.1 for a TPC_cmd of + 1 and step size of 1 dB, until the output power reaches (Maximum power threshold ( 0.5 dB). When the output power is between the values of (Maximum power threshold ( 0.5 dB) and (Maximum power threshold), the difference in mean output power between adjacent slots shall be at least sufficient to increase the output power to the Maximum power threshold, but shall not exceed + 1.5 dB. Once the output power is at or above the Maximum power threshold, the relevant condition in Table 5.4.2.1 shall be met.

h)
During Step D, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of + 1 and step size of 1 dB as given in Table 5.4.2.2, until the output power reaches (Maximum power threshold ( 0.5 dB).

i)
During Step E, the difference in mean output power between adjacent slots shall be within the prescribed range given in Table 5.4.2.1 for a TPC_cmd of ( 1 and step size of 1 dB, until the output power reaches (Minimum power threshold + 0.5 dB). When the output power is between the values of (Minimum power threshold + 0.5 dB) and (Minimum power threshold), the difference in mean output power between adjacent slots shall be at least sufficient to decrease the output power to the Minimum power threshold, but shall not exceed ( 1.5 dB. Once the output power is at or below the Minimum power threshold, the relevant condition in Table 5.4.2.1 shall be met.
j)
During Step E, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of ( 1, and step size of 1 dB as given in Table 5.4.2.2, until the output power reaches (Minimum power threshold + 0,5 dB).

k)
During Step F, the difference in mean output power between adjacent slots shall be within the prescribed range given in Table 5.4.2.1 for a TPC_cmd of + 1 and step size of 1 dB, until the output power reaches (Maximum power threshold ( 0,5 dB). When the output power is between the values of (Maximum power threshold ( 0,5 dB) and (Maximum power threshold), the difference in mean output power between adjacent slots shall be at least sufficient to increase the output power to the Maximum power threshold, but shall not exceed + 1,5 dB. Once the output power is at or above the Maximum power threshold, the relevant condition in Table 5.4.2.1 shall be met.
l)
During Step F, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of + 1, and step size of 1 dB as given in Table 5.4.2.2, until the output power reaches (Maximum power threshold ( 0,5 dB).

m)
During Step G, the difference in mean output power between adjacent slots shall be within the prescribed range given in Table 5.4.2.1 for a TPC_cmd of ( 1 and step size of 2 dB, until the output power reaches (Minimum power threshold + 1 dB). When the output power is between the values of (Minimum power threshold + 1 dB) and (Minimum power threshold), the difference in mean output power between adjacent slots shall be at least sufficient to decrease the output power to the Minimum power threshold, but shall not exceed ( 3 dB. Once the output power is at or below the Minimum power threshold, the relevant condition in Table 5.4.2.1 shall be met.

n)
During Step G, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of ( 1, and step size of 2 dB as given in Table 5.4.2.2, until the output power reaches (Minimum power threshold +1 dB).

o)
During Step H, the difference in mean output power between adjacent slots shall be within the prescribed range given in Table 5.4.2.1 for a TPC_cmd of + 1 and step size of 2 dB, until the output power reaches (Maximum power threshold (1 dB). When the output power is between the values of (Maximum power threshold (1 dB) and (Maximum power threshold), the difference in mean output power between adjacent slots shall be at least sufficient to increase the output power to the Maximum power threshold, but shall not exceed + 3 dB. Once the output power is at or above the Maximum power threshold, the relevant condition in Table 5.4.2.1 shall be met.

p)
During Step H, the change in mean output power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of + 1, and step size of 2 dB as given in Table 5.4.2.2, until the output power reaches (Maximum power threshold ( 1 dB).

5.4.3
Minimum Output Power

5.4.3.1
Definition and applicability

The minimum controlled output power of the UE is when the power control setting is set to a minimum value. This is when both the inner loop and open loop power control indicate a minimum transmit output power is required.

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

5.4.3.2
Conformance requirements
The minimum transmit power is defined as an averaged power in a time slot measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off  = 0.22 and a bandwidth equal to the chip rate. The minimum transmit power shall be better than (50 dBm.

The reference for this requirement is [1] TS 25.101 subclause 6.4.3.1.

5.4.3.3
Test purpose
To verify that the UE minimum transmit power is below (50 dBm.
An excess minimum output power increases the interference to other channels, and decreases the system capacity.

5.4.3.4
Method of test
5.4.3.4.1
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.

3)
Enter the UE into loopback test mode and start the loopback test.

See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.










5.4.3.4.2
Procedure

1)
Set and send continuously Down power control commands to the UE.

2)
Measure the output power of the UE by Tester.

5.4.3.5
Test requirements
The measured output power, derived in step 2), shall be below (50 dBm.

5.4.4
Out-of-synchronisation handling of output power
5.4.4.1
Definition and applicability

The UE shall monitor the DPCCH quality in order to detect a loss of the signal on Layer 1, as specified in [5] TS 25.214. The thresholds Qout and Qin specify at what DPCCH quality levels the UE shall shut its power off and when it shall turn its power on respectively. The thresholds are not defined explicitly, but are defined by the conditions under which the UE shall shut its transmitter off and turn it on, as stated in this clause.

5.4.4.2
Conformance requirements
The parameters in Table 5.4.4.1 are defined using the DL reference measurement channel (12.2 kbps) specified in Annex C.3.1 and with static propagation conditions.
Table 5.4.4.1: DCH parameters for test of Out-of-synch handling
Parameter
Value
Unit
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The conditions for when the UE shall shut its transmitter off and when it shall turn it on are defined by the parameters in Table 5.4.4.1 together with the DPCH power level as defined in Figure 5.4.4.1.
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Figure 5.4.4.1: Conditions for out-of-synch handling in the UE. 
The indicated thresholds Qout andQin are only informative.

The requirements for the UE are that

1.
The UE shall not shut its transmitter off before point B.

2.
The UE shall shut its transmitter off before point C, which is Toff = 200 ms after point B.

3.
The UE shall not turn its transmitter on between points C and E.

4.
The UE shall turn its transmitter on before point F, which is Ton = 200 ms after point E.
The reference for this requirement is [1] TS 25.101 subclause 6.4.4.1.

5.4.4.3
Test purpose
[TBD]

5.4.4.4
Method of test
5.4.4.4.1
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.

3)
Enter the UE into loopback test mode and start the loopback test.

See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.










5.4.4.4.2
Procedure

[TBD]

5.4.4.5
Test requirements

[TBD]
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Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc
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