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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 groups
(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, and RF parameters are set up according to Table 5.4.2.3. 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.

Table 5.4.2.3: Test parameters for Inner Loop Power Control
Parameter
Level / Status
Unit

Inner Loop Power Control
Enabled


5.4.2.4.2
Procedure
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Figure 5.4.2.4 Inner Loop Power Control Test Steps

(1)
Set the attenuation in 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.
The transient periods of 25(s before each slot boundary and 25(s after each slot boundary shall not be included in the power measurements.

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).
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