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1. Introduction

This document clarifies requirements on the UE regarding Inner Loop power control in the uplink, specifically when the UE is receiving TPC commands from several Base stations during soft-handover.  Based on this clarification a modification of requirements in 25.101 v3.0.0 is proposed. 

2. Discussion

In Layer 1 specifications TS 25.214, section 5.1.2.2 and 5.1.2.3, the procedures for transmit power control in uplink are specified. When specifying requirements on the inner loop power control in uplink in 25.101, several situations need to be considered:

· When a UE is in soft hand  over, multiple TPC commands may be received in each slot from different cells in the active set. Upon reception of one or more TPC commands in a slot, the UE derives a single TPC command, TPC_cmd, for each slot, combining multiple TPC commands if more than one is received in a slot. Two algorithms shall be supported by the UE for deriving a TPC_cmd, as described in subclauses 5.1.2.2.2 and 5.1.2.2.3 of TS 25.214. 

· The step size TPC is a UE specific parameter, under the control of the UTRAN that can have the values 1 dB or 2 dB.

· After deriving TPC_cmd, the UE  shall adjust the transmit power of the uplink dedicated physical channels with a step of TPC dB according to the TPC command. If TPC_cmd equals 1 then the transmit power of the uplink DPCCH and uplink DPDCHs shall be increased by TPC dB. If TPC_cmd equals -1 then the transmit power of the uplink DPCCH and uplink DPDCHs shall be decreased by TPC dB. If TPC_cmd equals 0 then the transmit power of the uplink DPCCH and uplink DPDCHs shall be unchanged.

· After each transmission gap in compressed mode, 2 modes are possible for the power control algorithm, one normal mode and one mode in which power control is applied with step size RP-TPC during RPL slots after each transmission gap. RP-TPC can be 1 or 3 dB.

Based on these procedures the existing requirements in 25.101 need to be clarified:

· Requirements are applicable if one or more TPC commands are received in a slot. Two algorithms shall be supported by the UE for deriving a TPC_cmd.

· Requirements are also applicable for power control during compressed mode.

· “Power control commands” shall be interpreted as TPC_cmd. TPC_cmd=+1 means “Up”, TPC_cmd= -1 means “Down”. TPC_cmd can be 0, which does not result in any power step.

· Editorial corrections are made to make the text more consistent.  Eg. “Forward link” is changed “downlink”. 

3. Conclusions


Modifications are proposed to clarify the requirements of inner loop power control in uplink and make the requirements consistent with other specifications.

Appropriate testcases should be designed (in T1) for the different situations.
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6.4.1
Open loop power control 

Open loop power control is the ability of the UE transmitter to sets its output power to a specific value. The UE open loop power control tolerance is given in Table 4

Table 4: Open loop power control

Normal conditions
± 9 dB

Extreme conditions
± 12 dB

6.4.2
Inner loop power control in the uplink 

Inner loop power control in the uplink is the ability of the UE transmitter to adjust its output power in accordance with one or moreTPC commands received during a slot in the downlink 
6.4.2.1
Power control steps

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. 
6.4.2.1.1
Minimum requirement

The UE transmitter shall have the capability of changing the output power with a step size of 1, 2 and 3 dB in the next slot according to the value of  TPC or RP-TPC. 
(a) The transmitter output power step due to inner loop power control shall be within the range shown in Table 5.

(b) The transmitter average output power step due to inner loop power control shall be within the range shown in Table 6.
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

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

Table 6: Transmitter average power control range
TPC_cmd 
Transmitter power control range after 10 equal TPC_cmd 


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


Lower
Upper
Lower
Upper
Lower
Upper

+1 
+8 dB
+12 dB
+16 dB
+24 dB
+24 dB
+36 dB

-1 
-8 dB
-12 dB
-16 dB
-24 dB
-24 dB
-36 dB

Note: When TPC_cmd = 0, the output power does not change.
6.4.3
Minimum transmit output power

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.
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