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Introduction

T1/RF SWG would like to ask if the following requirement could be added into TS25.101 section 6.4.2 Inner loop power control in the uplink. And T1/RF would appreciate if RAN WG4 could send back the response by March/10.
The current specification is enough as long as UE works between Max. and Min. power level. But UE behavior in the Max/Min power level is not clearly defined. The proposal is to add the requirement for Max./Min. power level.

Proposal

The following table is extracted from TS25.101 V3.1.0 section 6.4.2. The last two columns are added for the requirement in Max/Min power level respectively.

T1/RF would like to know the additional requirement is consistent with other specification and ask RAN WG4 to add them to TS25.101.

Table 5: Transmitter power control range

TPC_ cmd
Transmitter power control range


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


Lower
Upper
Lower
Upper
Lower
Upper

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

0
-0.5 dB
+0.5 dB
-0.5 dB
+0.5 dB
-0.5 dB
+0.5 dB

-1
-0.5 dB
-1.5 dB
-1 dB
-3 dB
-1.5 dB
-4.5 dB

+ 1 at max Tx power
-0.5 dB
+1.5 dB
-0.5 dB
+3 dB
-0.5 dB
+4.5 dB

- 1 at min Tx power
+0.5 dB
-1.5 dB
+0.5 dB
-3 dB
+0.5 dB
-4.5 dB

The absolute maximum power is limited by “UE maximum output power”. “+1 at max Tx power” requirement is applied in the tolerance in Maximum output power. (e.g. +19dBm to +23dBm for class 4)

“-1 at min Tx power” requirement is applied less than –44dBm (6.4.3 Minimum transmit output power).

For the information, the proposed test method (T1R000045) is attached.

Appendix (T1R000045)
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Introduction

The power control command has been replaced with the TPC_cmd, where Up/Down was replaced by +1, (1 and 0 where 0 corresponds to no power change.

The proposal as it stands does not deal with the case where the UE reaches either its maximum or minimum power level.

The following proposal attempts to define a test procedure and requirements section to meet these changes.  Other sections have also been modified to accommodate these proposals.

Text Proposal (TS34.121)


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.

The requirements and this test apply to all types of UTRA for the 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 due to inner loop power control shall be within the range shown in Table 5.4.2.1.

(b) The transmitter average output power step due to inner loop power control shall be within the range shown in Table 5.4.2.2.

(c) The average transmitter output power step due to inner loop power control when the power level has reached either the maximum or minimum value, shall be within the range shown in Table 5.4.2.2.  Maximum power is defined in Table 5.2.1.  Minimum power is defined as below –44dBm.

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 max Tx power
-0.5
+1.5
-0.5
+3
-0.5
+4.5

- 1 at min Tx power
+0.5
-1.5
+0.5
-3
+0.5
-4.5

Table 5.4.2.2: Transmitter average power control tolerance

TPC_ cmd
Transmitter power control range after 10 equal TPC_ cmd
(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
+24
+36

0
(2
+2
(2
+2
(2
+2

(1
(8
(12
(16
(24
(24
(36

The reference for this requirement is [1] TS 25.101 clause 6.4.2.1.1.
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 clause 5.4.2.2.
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 5.4.2.2.

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

See [3] TS 34.109 Logical Test Interface 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 Power Control
Enabled


5.4.2.4.2 Procedure

Figure 5.4.2.4 Inner Loop Power Control Test Steps
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(1)
Set the attenuation in the downlink signal (Îor) to yield an open loop output power, measured at the UE antenna connector, of 0 dBm.
(2) Step A: Transmit a sequence of 10 or more TPC_cmds with the value 0.  (During this step the power level should remain nominally constant)

(3) Step B:  Transmit a sequence of 100 TPC_cmds with the value +1.  (During this step the power level should increase and reach maximum power for the class of the UE.)
(4) Step C: Transmit a sequence of 100 TPC_cmds with the value -1.  (During this step the power level should decrease from its maximum value and reach a level below the minimum power level)
(5) Step D: Transmit a sequence of 100 TPC_cmds with the value +1.  (During this step the power level should increase from the minimum level and reach maximum power for the class of UE.)
 (3)
During steps A to D the mean output power of every slot shall be measured.

5.4.2.5
Test requirements

(a)
For all measured slots, the difference in mean output power between the adjacent slots, derived in steps A to D, shall not exceed the prescribed range in Table 5.4.2.1. 
(b) During each individual step (A to D), the difference in mean output power over 10 consecutive slots shall not exceed the prescribed range in Table 5.4.2.2.

(c) For all measured slots which have a mean output power which is greater than or equal to the maximum power, as defined for the class of the UE, the difference between adjacent slots shall not exceed the prescribed range in Table 5.4.2.1.
(d) For all measured slots which have a mean output power which is less than or equal to the minimum power, (-44 dBm), the difference between adjacent slots shall not exceed the prescribed range in Table 5.4.2.1.
<Editor’s Note: The additional procedure and test requirements to check the control power cycle and the delay of power control should be defined>
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