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5.1.2.4 Transmit power control in DPCCH power control preamble

An UL DPCCH power control preambleis a perlod of UL DPCCH transmission prior to the start of the uplink DPDCH.
- andThe DL DPCCHs shall also be

pewer-conuol-preambl-&

Thelength of the uplink power control preamble is a UE-specific higher layer parameter signalled by the network_as
defined in [5]-and-cantake thevalues O slotsor 15slots. The UL DPDCH shall not commence before the end of the
power control preamble.

? ?bPccH = ? TPcanit? TPC_Cmd.

During the power control preamble TPC_cmd is derived according to algorithm 1 as described in sub clause 5.1.2.2.1,

regardless of the value of PCA.

Ordinary power control (see subclause 5.1.2.2), with the power control algorithm determined by the value of PCA and

step size ?1pc, shall be used as-soon-asthesign-of TRCcmdreversesfor thefirsttimeorat after the end of the uplink
power control preamble-ifthe power control preamble ends first.

5.1.25 Setting of the uplink DPCCH/DPDCH power difference

5.1.25.1 General

The uplink DPCCH and DPDCH(s) are transmitted on different codes as defined in subclause 4.2.1 of [3]. The gain
factors ?. and ?4 may vary for each TFC. There are two ways of controlling the gain factors of the DPCCH code and the
DPDCH codesfor different TFCs in normal (non-compressed) frames:;

?? ?cand ?4 are signalled for the TFC, or
?? ?. and ?4 is computed for the TFC, based on the signalled settings for areference TFC.

Combinations of the two above methods may be used to associate ?. and ?4 valuesto all TFCsin the TFCS. The two
methods are described in subclauses 5.1.2.5.2 and 5.1.2.5.3 respectively. Several reference TFCs may be signalled from
higher layers.

The gain factors may vary on radio frame basis depending on the current TFC used. Further, the setting of gain factors
isindependent of the inner loop power control.

After applying the gain factors, the UE shall scale the total transmit power of the DPCCH and DPDCH(s), such that the
DPCCH output power follows the changes required by the power control procedure with power adjustments of ? ppccy
dB, subject to the provisions of sub-clause 5.1.2.6.

The gain factors during compressed frames are based on the nominal power relation defined in normal frames, as
specified in subclause 5.1.2.5.4.

5.1.25.2 Signalled gain factors

When the gain factors ?. and ?4 are signalled by higher layersfor a certain TFC, the signalled values are used directly
for weighting of DPCCH and DPDCH(s). The variable A;, called the nominal power relation is then computed as:

A2
?C
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5.1.3 PCPCH

5.13.1 General

The power control during the CPCH access procedure is described in clause6.2. The inner loop power control for the
PCPCH isdescribed in the following sub-clauses.

5.1.3.2 Power control in the message part

The uplink transmit power control procedure simultaneously controls the power of a PCPCH control part and its
corresponding PCPCH data part. The relative transmit power offset between the PCPCH control part and the PCPCH
datapart is determined by the network and is computed according to sub-clause 5.1.2.5 using the gain factors signalled
to the UE using higher-layer signalling, with the difference that:

- ?.isthegain factor for the PCPCH control part (similar to DPCCH);
- ?gisthegain factor for the PCPCH data part (similar to DPDCH).
The gain factors are applied as shown in sub clause 4.2.3.2 of 25.213.

The operation of the inner power control loop adjusts the power of the PCPCH control part and PCPCH data part by the
same amount, provided there are no changesin gain factors.

Any change in the uplink PCPCH control part transmit power shall take place immediately before the start of the pilot
field on the control part of the message part. The change in PCPCH control part power with respect to itsvaluein the
previous slot is derived by the UE and is denoted by ?pcpcn-cp (in dB).

During the operation of the uplink power control procedure the UE transmit power shall not exceed a maximum
allowed value which isthe 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.

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal-to-
interference ratio (SIR) at agiven SIR target, SI Riarger, Which is set by the higher layer outer |oop.

The network should estimate the signal-to-interference ratio SIReg Of the received PCPCH . The network should then
generate TPC commands and transmit the commands once per slot according to the following rule: if SIRest > Sl Rarget
then the TPC command to transmit is "0", while if SIRes < SIRiage then the TPC command to transmit is"1".

The UE derives a TPC command, TPC_cmd, for each slot. Two algorithms shall be supported by the UE for deriving a
TPC_cmd. Which of these two algorithmsis used is determined by a higher-layer parameter,

"PowerControl Algorithm", and is under the control of the UTRAN. If "PowerControl Algorithm" indicates
"algorithml", then the layer 1 parameter PCA shall take the value 1 and if "PowerControl Algorithm” indicates
"algorithm2" then PCA shall take the value 2.

If PCA hasthevalue 1, Algorithm 1, described in subclause 5.1.2.2.2, shall be used for processing TPC commands.
If PCA hasthevalue 2, Algorithm 2, described in subclause 5.1.2.2.3, shall be used for processing TPC commands.

Thestepsize ?rpcisalayer 1 parameter which is derived from the 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 ?1pc shal take the
value1dB and if "TPC-StepSize" has the value "dB2", then ?1pc shall take the value 2 dB.

After deriving the TPC command TPC_cmd using one of the two supported algorithms, the UE shall adjust the transmit
power of the uplink PCPCH control part with a step of ?pcpcH-cp (in dB) which is given by:

?pcPcH-cP = ?1RC ? TPC_cmd

3GPP
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5.1.3.3 Power control in the power control preamble

A PCPCH power control preamble may-be-used-forinitialisation-ofaPCRPCH.s a period when—Bpoth the UL PCPCH
control part and the associated DL DPCCH shau-beare transmltted dumg-the-uphm@powepcgnuoLpneambLepnor to the
start of the uplink PCPCH data part. A

control-preamble.

The length of the power control preambleis ahigher layer parameter, Lpc preamble (Se€ SECtion 6.2), and can take the value
Oslots or 8 slots. The uplink PCPCH data part shall not commence before the end of the power control preamble.

If Lpc-preamble > O, the details of power control used during the power control preamble differ from the ordinary power
control which is used afterwards. After the first slot of the power control preamble the change in uplink PCPCH control
part transmit power shall initially be given by:

?pcpeH-ce = ?Tpcinit ? TPC_omd
If the value of PCA is1 then ?1pcinit iSequal to the minimum value out of 3 dB and 2?pc.
If the value of PCA is 2 then ?tpcinit iSequal to 2dB.
TPC_cmd is derived according to algorithm 1 as described in sub clause 5.1.2.2.2, regardless of the value of PCA.

Power control as defined for the message part (see sub-clause 5.1.3.2), with the power control algorithm determined by
the value of PCA and step size ? tpc, shall be used as soon as the sign of TPC_cmd reverses for the first time, or at the
end of the power control preamble if the power control preamble ends first.

5.2 Downlink power control

The transmit power of the downlink channelsis determined by the network. In general the ratio of the transmit power
between different downlink channelsis not specified and may change with time. However, regulations exist as
described in the following subclauses.

Higher layer power settings shall be interpreted as setting of the total power, i.e. the sum of the power from the two
antennasin case of transmit diversity.

5.2.1 DPCCH/DPDCH

5211 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 DPDCHSsiis not changed.

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 of CCC fieldin DL DPCCH for CPCH is the same as the power of the pilot field.
5212 Ordinary transmit power control

52121 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 commandsin givenin 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 and the TPC command generated is
transmitted in the first available TPC field in the uplink DPCCH;
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