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5.1
Uplink power control

5.1.2
DPCCH/DPDCH/HS-DPCCH
5.1.2.1
General

The initial uplink DPCCH transmit power is set by higher layers. Subsequently the uplink transmit power control procedure simultaneously controls the power of a DPCCH, its corresponding DPDCHs (if present) and HS-DPCCH (if present). The relative transmit power offset between DPCCH and DPDCHs is determined by the network and is computed according to subclause 5.1.2.5 using the gain factors signalled to the UE using higher layer signalling.  The relative transmit power offset between DPCCH and HS-DPCCH for each HS-DPCCH slot is set by higher layers as described in sub clause 5.1.2.6.
The operation of the inner power control loop, described in sub clause 5.1.2.2, adjusts the power of the DPCCH and DPDCHs by the same amount, provided there are no changes in gain factors. Additional adjustments to the power of the DPCCH associated with the use of compressed mode are described in sub clause 5.1.2.3.

Any change in the uplink DPCCH transmit power shall take place immediately before the start of the pilot field on the DPCCH. The change in DPCCH power with respect to its previous value is derived by the UE and is denoted by DPCCH (in dB). The previous value of DPCCH power shall be that used in the previous slot, except in the event of an interruption in transmission due to the use of compressed mode, when the previous value shall be that used in the last slot before the transmission gap.

During the operation of the uplink power control procedure the UE transmit power shall not exceed a maximum allowed value which is the lower out of the maximum output power of the terminal power class and a value which may be set by higher layer signalling.

Uplink power control shall be performed while the UE transmit power is below the maximum allowed output power.

The provisions for power control at the maximum allowed value and below the required minimum output power (as defined in [7]) are described in sub-clause 5.1.2.6.
5.1.2.2
Ordinary transmit power control

5.1.2.2.1
General

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal‑to‑interference ratio (SIR) at a given SIR target, SIRtarget.
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 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".
Upon reception of one or more TPC commands in a slot, the UE shall derive a single TPC command, TPC_cmd, for each slot, combining multiple TPC commands if more than one is received in a slot. This is also valid when SSDT transmission is used in the downlink. 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.
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.
When the UE is receiving HS-PDSCH in soft handover, the UE shall derive TPC_cmd using the TPC commands only from HS-PDSCH serving cell as described in sub-clause 5.1.2.7.

----------------------------

5.1.2.7   Derivation of combined TPC commands on the reception of an HS-PDSCH

This sub-clause describes the derivation of combined TPC command during soft handover when an HS-DPCCH is activated. 

When the UE detects control information for the UE in HS-SCCH, the UE shall start modified derivation of combined TPC commands within 1.5 slots from the end of the first slot of the control information. In the modified derivation, combined TPC commands are derived only from the TPC commands from HS-PDSCH serving cell and the commands from the same radio link set with HS-PDSCH serving cell. When the UE completes transmission of the last HARQ Acknowledgement, the UE shall stop the modified derivation, and resume the normal derivation of combined TPC commands from the next slot to the end of the last slot for the HARQ Acknowledgement.
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Figure 2      Timing relations on switching TPC commands derivation schemes
(In this case, the timing relation between received HS-PDSCH and transmitted HS-DPCCH is 7.5slots + 0chip.)
(a) The case when 2 packets are transmitted successively. 

(b) The case when repetition number is two.
In the case that Algorithm2 is used, UE switches TPC derivation algorithm from Algorithm2 to Algorism1 when Modified TPC derivation is started. And UE switched back the algorithm from Algorithm1 to Algorithm2 at the beginning of the first radio frame after UE transmits the first HARQ Acknowledgement.
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Figure 3

Timing relations on switching TPC commands derivation schemes in Algorithm2
(In this case, the timing relation between received HS-PDSCH and transmitted HS-DPCCH is 7.5slots + 0chip.)
5.1.2.8
Maximum and minimum power limits

In the case that the total UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the maximum allowed value, the UE shall apply additional scaling to the total transmit power so that it is equal to the maximum allowed power. This additional scaling shall be such that the power ratio between DPCCH and DPDCH and also DPCCH and HS-DPCCH remains as required by sub-clause 5.1.2.5 and 5.1.2.6. However, when the UE is receiving HS-PDSCH and is in soft handover, the power ratio of DPDCH to DPCCH shall be decreased temporally so that the total UE transmit power would be equal to the maximum allowed value before the additional scaling is applied.
When transmitting on a DPCH the UE is not required to be capable of reducing its total transmit power below the minimum level required in [7]. However, it may do so, provided that the power ratio between DPCCH and DPDCH and also between DPCCH and HS-DPCCH remains as specified in sub clause 5.1.2.5 and 5.1.2.6. Some further regulations also apply as follows: In the case that the total UE transmit power (after applying DPCCH power adjustments and gain factors) would be at or below the total transmit power in the previously transmitted slot and also at or below the required minimum power specified in [7], the UE may apply additional scaling to the total transmit power, subject to the following restrictions:

-
The total transmit power after applying any additional scaling shall not exceed the required minimum power, nor the total transmit power in the previously transmitted slot;

-
The magnitude of any reduction in total transmit power between slots after applying any additional scaling shall not exceed the magnitude of the calculated power reduction before the additional scaling.

In the case that the total UE transmit power in the previously transmitted slot is at or below the required minimum power specfied in [7] and the DPCCH power adjustment and gain factors for the current slot would result in an increase in total power, then no additional scaling shall be used (i.e. power control shall operate as normal).

If the UE applies any additional scaling to the total transmit power as described above, this scaling shall be included in the computation of any DPCCH power adjustments to be applied in the next transmitted slot.
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