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5.1.2.3
Transmit power control in compressed mode

NOTE: “Transmission gaps” correspond to transmission gaps created as a result of compressed mode. Another type of transmission gap may exist if DPCCH discontinuous transmission is applied (as described in section 6C), however these gaps are named “uplink DPCCH transmission gaps”.

In compressed mode, one or more transmission gap pattern sequences are active. Therefore some frames are compressed and contain transmission gaps. The uplink power control procedure is as specified in clause 5.1.2.2, using the same UTRAN supplied parameters for Power Control Algorithm and step size (TPC), but with additional features which aim to recover as rapidly as possible a signal-to-interference ratio (SIR) close to the target SIR after each transmission gap.

The serving cells (cells in the active set) should estimate signal-to-interference ratio SIRest of the received uplink DPCH. The serving cells should then generate TPC commands and transmit the commands once per slot, except during downlink transmission gaps, according to the following rule: if SIRest > SIRcm_target then the TPC command to transmit is "0", while if SIRest < SIRcm_target then the TPC command to transmit is "1".

SIRcm_target is the target SIR during compressed mode and fulfils

SIRcm_target = SIRtarget + (SIRPILOT + (SIR1_coding + (SIR2_coding,

where (SIR1_coding and (SIR2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaSIRafter1, DeltaSIRafter2 signalled by higher layers as:

-
(SIR1_coding = DeltaSIR1 if the start of the first transmission gap in the transmission gap pattern is within the current uplink frame and DTX_DRX_mode=0 for the UE.

-
(SIR1_coding = DeltaSIRafter1 if the current uplink frame just follows a frame containing the start of the first transmission gap in the transmission gap pattern and DTX_DRX_mode=0 for the UE.
-
(SIR2_coding = DeltaSIR2 if the start of the second transmission gap in the transmission gap pattern is within the current uplink frame and DTX_DRX_mode=0 for the UE.
-
(SIR2_coding = DeltaSIRafter2 if the current uplink frame just follows a frame containing the start of the second transmission gap in the transmission gap pattern and DTX_DRX_mode=0 for the UE.
-
(SIR1_coding = 0 dB and (SIR2_coding = 0 dB in all other cases. 

(SIRPILOT is defined as:  (SIRPILOT  = 10Log10 (Npilot,N/Npilot,curr_frame),

where Npilot,curr_frame is the number of pilot bits per slot in the current uplink frame, and Npilot,N is the number of pilot bits per slot in a normal uplink frame without a transmission gap.
In the case of several compressed mode pattern sequences being used simultaneously, (SIR1_coding and (SIR2_coding offsets are computed for each compressed mode pattern and all (SIR1_coding and (SIR2_coding offsets are summed together.
In compressed mode, compressed frames may occur in either the uplink or the downlink or both. In uplink compressed frames, the transmission of uplink DPDCH(s) and DPCCH shall both be stopped during transmission gaps.

Due to the transmission gaps in compressed frames, there may be missing TPC commands in the downlink. If no downlink TPC command is transmitted, the corresponding TPC_cmd derived by the UE shall be set to zero.

Compressed and non-compressed frames in the uplink DPCCH may have a different number of pilot bits per slot.  A change in the transmit power of the uplink DPCCH would be needed in order to compensate for the change in the total pilot energy. Therefore at the start of each slot the UE shall derive the value of a power offset
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PILOT. If the number of pilot bits per slot in the uplink DPCCH is different from its value in the most recently transmitted slot,
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PILOT (in dB) shall be given by:
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PILOT = 10Log10 (Npilot,prev/Npilot,curr);

where Npilot,prev  is the number of pilot bits in the most recently transmitted slot , and Npilot,curr is the number of pilot bits in the current slot. Otherwise, including during transmission gaps in the downlink, 
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PILOT shall be zero.

Unless otherwise specified, in every slot during compressed mode the UE shall adjust the transmit power of the uplink DPCCH with a step of DPCCH (in dB) which is given by:


DPCCH = TPC ( TPC_cmd + 
[image: image5.wmf]D

PILOT.
At the start of the first slot after an uplink or downlink transmission gap the UE shall apply a change in the transmit power of the uplink DPCCH by an amount DPCCH (in dB), with respect to the uplink DPCCH power in the most recently transmitted uplink slot, where:


DPCCH =  
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RESUME +
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PILOT.
The value of 
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RESUME  (in dB) shall be determined by the UE according to the Initial Transmit Power mode (ITP). The ITP is a UE specific parameter, which is signalled by the network with the other compressed mode parameters (see [4]). The different modes are summarised in table 1.

Table 1: Initial Transmit Power modes during compressed mode

	Initial Transmit Power mode
	Description

	0
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RESUME  =  TPC ( TPC_cmdgap

	1
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RESUME  = 
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If DTX_DRX_mode=1, the UE shall behave as if the ITP mode is 0.

In the case of a transmission gap in the uplink, TPC_cmdgap shall be derived as follows:

If DPCH is configured in the downlink then TPC_cmdgap shall be the value of TPC_cmd derived in the first slot of the uplink transmission gap, if a downlink TPC_command is transmitted in that slot. TPC_cmdgap shall be zero if no downlink TPC_command is transmitted in that slot.
If F-DPCH is configured in the downlink then TPC_cmdgap shall be equal to the sum of the values of TPC_cmd derived from each TPC command combining period in which a TPC command is known to be present and is not ignored as described below and which cannot be applied before the uplink transmission gap. The UE shall ignore any TPC commands received in an F-DPCH slot starting during an uplink DPCCH slot which is in an uplink transmission gap. In case there are no TPC commands to be summed TPC_cmdgap shall be zero.
[… sections omitted …]

5.2.1.2
Ordinary transmit power control
5.2.1.2.1
UE behaviour

The UE shall generate TPC commands to control the network transmit power and send them in the TPC field of the uplink DPCCH. An example on how to derive the TPC commands in given in Annex B.2.

The UE shall check the downlink power control mode (DPC_MODE) before generating the TPC command:

-
if DPC_MODE = 0 : the UE sends a unique TPC command in each slot. In case uplink DPCCH slot format #4 is used TPC command generated is transmitted in the TPC field of the next uplink DPCCH slot starting after the downlink slot, which is used in deriving of TPC command. Otherwise the TPC command generated is transmitted in the first available TPC field in the uplink DPCCH;
-
if DPC_MODE = 1 : the UE repeats the same TPC command over 3 slots and the new TPC command is transmitted such that there is a new command at the beginning of the frame, unless DTX_DRX_mode=1, in which case the UE shall behave as for DPC_MODE=0.

The DPC_MODE parameter is a UE specific parameter controlled by the UTRAN.

The UE shall not make any assumptions on how the downlink power is set by UTRAN, in order to not prohibit usage of other UTRAN power control algorithms than what is defined in subclause 5.2.1.2.2.

[… sections omitted …]

Annex B (Informative):
Power control

B.1
Downlink power control timing

[… text and figure omitted …]

Figure B.2 illustrates an example of transmitter power control timings when the F-DPCH is configured on the downlink and the F-DPCH TPC offset NOFF1 of the radio link is 0 or 2 (see Table 16C of [1]). Figure B.3 illustrates an example of transmitter power control timings when the F-DPCH is configured on the downlink and the F-DPCH TPC offset NOFF1 of the radio link is larger than 2. Figures B.4 and B.5 illustrate an example of transmitter power control timings when uplink DPCCH slot format #4 is used and the F-DPCH is configured on the downlink. The F-DPCH TPC offset NOFF1 of the radio link is in Figure B.4 smaller than 14 and in Figure B.5 larger than 14.
[… figures omitted …]
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Figure B.4: Transmitter power control timing for F-DPCH with a TPC offset NOFF1 smaller than or equal to 14 with uplink DPCCH slot format #4
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Figure B.5: Transmitter power control timing for F-DPCH with a TPC offset NOFF1 larger than 14 with uplink DPCCH slot format #4
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