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****************************************** TEXT START *****************************************
5.1.2.2
Ordinary transmit power control

5.1.2.2.1
General

For each activated uplink frequency, the uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal‑to‑interference ratio (SIR) on that frequency at a given SIR target, SIRtarget.
The cells in the active set should estimate signal-to-interference ratio SIRest of the received uplink DPCH. The cells in the active set should then generate TPC commands and transmit the commands once per slot according to the following rule: if SIRest > SIRtarget then the TPC command to transmit is "0", while if SIRest < SIRtarget then the TPC command to transmit is "1". When UL_DTX_Active is TRUE (see clause 6C), a TPC command is not required to be transmitted in any downlink slot starting during an uplink DPCCH slot which is in an uplink DPCCH transmission gap as defined in subclause 6C.2, in which case it is not known to be present.
Upon reception of one or more TPC commands in a TPC command combining period, the UE shall derive a single TPC command, TPC_cmd, for each TPC command combining period in which a TPC command is known to be present, combining multiple TPC commands if more than one is received in a TPC command combining period. The TPC command combining period has a length of one slot, beginning at the downlink slot boundary for DPCH, and 512 chips after the downlink slot boundary for F-DPCH. The UE shall ignore any TPC commands received in an F-DPCH slot starting during an uplink DPCCH slot which is in an uplink DPCCH transmission gap as defined in subclause 6C.2. 

Further, in case of an uplink DPCCH transmission gap as defined in subclause 6C.2, the UE shall add together 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 above and which cannot be applied before the uplink DPCCH transmission gap, and apply the resulting sum of TPC_cmd values when the uplink DPCCH transmission resumes.
Two algorithms shall be supported by the UE for deriving a TPC_cmd. Which of these two algorithms is used is determined by a UE-specific higher-layer parameter, "PowerControlAlgorithm", and is under the control of the UTRAN. If "PowerControlAlgorithm" indicates "algorithm1", then the layer 1 parameter PCA shall take the value 1 and if "PowerControlAlgorithm" indicates "algorithm2" then PCA shall take the value 2.

If PCA has the value 1, Algorithm 1, described in subclause 5.1.2.2.2, shall be used for processing TPC commands.

If PCA has the value 2, Algorithm 2, described in subclause 5.1.2.2.3, shall be used for processing TPC commands unless UE_DTX_DRX_Enabled is TRUE, in which case Algorithm 1 shall be used for processing TPC commands.
If PCA has the value 3, Algorithm 3, described in subclause 5.1.2.2.4, shall be used for processing TPC commands unless UE_DTX_DRX_Enabled is TRUE, in which case Algorithm 1 shall be used for processing TPC commands.
The step size TPC is a layer 1 parameter which is derived from the UE-specific higher-layer parameter "TPC-StepSize" which is under the control of the UTRAN. If "TPC-StepSize" has the value "dB1", then the layer 1 parameter TPC shall take the value 1 dB and if "TPC-StepSize" has the value "dB2", then TPC shall take the value 2 dB. The parameter "TPC-StepSize" only applies to Algorithm 1 as stated in [5]. For Algorithm 2 TPC shall always take the value 1 dB.

After deriving of the combined TPC command TPC_cmd using one of the two supported algorithms, 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.
******************************************* TEXT END ******************************************
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5.1.2.2.4
Algorithm 3 for processing TPC commands

5.1.2.2.4.1
Derivation of TPC_cmd when only one TPC command is received in each slot

When a UE is not in soft handover, only one TPC command will be received in each slot. In this case, the UE shall process received TPC commands on N_tpc_transmit-slot cycle, where the sets of N_tpc_transmit slots shall be aligned to the frame boundaries and there shall be no overlap between each set of N_tpc_transmit slots.

The value of TPC_cmd shall be derived as follows:

-
For the first N_tpc_transmit-1 slots of a set, TPC_cmd = 0.

-
For the last slot of a set, the UE could combine the N_tpc_transmit received TPC commands into one TPC command with the knowledge that UTRAN repeats the same TPC command over N_tpc_transmit slots.
-
The UE shall make a hard decision on the value of combined received TPC commands
-
If the hard decision is "1", TPC_cmd = 1.

-
If the hard decision is "0", TPC_cmd = -1.

The N_tpc_transmit are UE specific parameters controlled by the UTRAN.
5.1.2.2.4.2
Combining of TPC commands from radio links of the same radio link set

When a UE is in soft handover, multiple TPC commands may be received in each slot from different cells in the active set. In some cases, the UE has the knowledge that some of the transmitted TPC commands in a TPC command combining period are the same. This is the case when the radio links are in the same radio link set. For these cases, the TPC commands from radio links of the same radio link set in the same TPC command combining period shall be combined into one TPC command, to be processed and further combined with any other TPC commands as described in subclause 5.1.2.2.4.3.

5.1.2.2.4.3
Combining of TPC commands from radio links of different radio link sets

This subclause describes the general scheme for combination of the TPC commands from radio links of different radio link sets.

The UE derive the value of each TPCi, where i = 1, 2, …, N and N is the number of TPC commands from radio links of different radio link sets, that may be the result of a first phase of combination according to subclause 5.1.2.2.4.2.

The UE shall follow this procedure for N_tpc_transmit consecutive TPC command combining periods, resulting in N hard decisions for each of the N_tpc_transmit TPC command combining periods. 

The sets of N_tpc_transmit TPC command combining periods shall for DPCH be aligned to the frame boundaries and for F-DPCH be aligned to 512 chips offset from the frame boundaries, and there shall be no overlap between each set of N_tpc_transmit TPC command combining periods.

The value of TPC_cmd is zero for the first N_tpc_transmit-1 TPC command combining periods. After N_tpc_transmit TPC command combining periods have elapsed, the UE shall determine the value of TPC_cmd for the last TPC command combining period in the following way:

The UE first determines one temporary TPC command, TPC_tempi, for each of the N sets of N_tpc_transmit TPC commands as follows:

-
The UE could combine the N_tpc_transmit received TPC commands into one TPC command with the knowledge that UTRAN repeats the same TPC command over N_tpc_transmit slots.

-
The UE shall make a hard decision on the value of each combined received TPC commands
-
If the hard decision is "1", TPC_tempi = 1.

-
If the hard decision is "0", TPC_tempi = -1.

Finally, the UE derives a combined TPC command for the last TPC command combining period, TPC_cmd, as a function ( of all the N temporary power control commands TPC_tempi. 

TPC_cmd(last TPC command combining period) = ( (TPC_temp1, TPC_temp2, …, TPC_tempN), where TPC_cmd(last TPC command combining period) can take the values 1, 0 or –1, and ( is given by the following definition:

· TPC_cmd is set to -1 if any of TPC_temp1 to TPC_tempN are equal to -1.

· Otherwise, TPC_cmd is set to 1 if
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· Otherwise, TPC_cmd is set to 0.

******************************************* TEXT END ******************************************
****************************************** TEXT START *****************************************
5.2.1
DPCCH/DPDCH/F-DPCH

5.2.1.1
General

The downlink transmit power control procedure controls simultaneously the power of a DPCCH and its corresponding DPDCHs. The power control loop adjusts the power of the DPCCH and DPDCHs with the same amount, i.e. the relative power difference between the DPCCH and DPDCHs is not changed. In case of F-DPCH, the power control loop adjusts the F-DPCH power. If multiple frequencies are activated in the uplink, then the downlink transmit power control procedure shall be followed independently for each associated downlink frequency.

For DPCH, the relative transmit power offset between DPCCH fields and DPDCHs is determined by the network. The TFCI, TPC and pilot fields of the DPCCH are offset relative to the DPDCHs power by PO1, PO2 and PO3 dB respectively. The power offsets may vary in time. The method for controlling the power offsets within UTRAN is specified in [6]. The power offsets PO1, PO2 and PO3 do not apply to F-DPCH.
If PCA has the value 3 and the UE is in the compressed mode, UTRAN shall increase the TPC transmit power in the case of M_DTX DTXed slots in N_tpc_transmit consecutive slots to N_tpc_transmit/(N_tpc_transmit-M_DTX) times as the case of no DTXed slots in N_tpc_transmit consecutive slots, where M_DTX is the number of DTXed slots in the period of N_tpc_transmit consecutive slots depending on the transmission gap pattern.
******************************************* TEXT END ******************************************
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5.2.1.2.1.1
F-DPCH quality target control

The UTRAN sets a quality target for the F-DPCH. The UE autonomously sets a SIR target value and adjusts it in order to achieve the same quality as the quality target set by UTRAN. The quality target is set as a downlink TPC command error rate target value for the F-DPCH belonging to the radio link from the HS-DSCH serving cell as signalled by the UTRAN. The UE shall set the SIR target when the F-DPCH has been setup or reconfigured. It shall not increase the SIR target value before the power control has converged on the current value. The UE may estimate whether the power control has converged on the current value, by comparing the averaged measured SIR to the SIR target value. When UL_DTX_Active is TRUE, the UE shall ignore in the SIR target value adjustment any TPC commands received in F-DPCH slot starting during an uplink DPCCH slot which is in an uplink DPCCH transmission gap.
If PCA has the value 3 and the UE is in the compressed mode, the UE shall increase the SIR target in the case of M_DTX DTXed slots in N_tpc_transmit consecutive slots by 10*log10(N_tpc_transmit /( N_tpc_transmit - M_DTX) ) dB as the case of no DTXed slots in N_tpc_transmit consecutive slots, where M_DTX is the number of DTXed slots in the period of N_tpc_transmit consecutive slots depending on the transmission gap pattern.
******************************************* TEXT END ******************************************
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