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5.2.1.2.2 UTRAN behaviour

Upon receiving the TPC commands UTRAN shall adjust its downlink DPCCH/DPDCH power accordingly. For
DPC_MODE = 0, UTRAN shall estimate the transmitted TPC command TPCc to be 0 or 1, and shall update the power
every slot. If DPC_MODE =1, UTRAN shall estimate the transmitted TPC command TPC. over three slotsto be 0 or
1, and shall update the power every three slots.

After estimating the k:th TPC command, UTRAN shall adjust the current downlink power P(k-1) [dB] to a new power
P(k) [dB] according to the following formula:

P(k) =P(k - 1) + Prpc(k) + Ppai(k),

where Prpc(K) isthe k:th power adjustment due to the inner loop power control, and Py, (k) [dB] is acorrection
according to the downlink power control procedure for balancing radio link powers towards a common reference power.

The power balancing procedure and control of the procedure is described in [6]-and-an-exampleof how Py (k)-can-be

Prpc(k) is calculated according to the following.

If the value of Limited Power Raise Used parameter is'Not used', then
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If the value of Limited Power Raise Used parameter is'Used', then the k:th inner loop power adjustment shall be
calculated as:

g? ?pc IFTPC (k) ?1 and ?,.(K)??.c ? Power_Rase Limit
Poo(k)?2 0 if TPC(K)?1 and ?_,.(K)??:p. ? Power Raise Limit ,[dB] (2)
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where
k21 _
? (k) ? ? Poc(i)
i?k?DL_Power_Averaging_Wndow_Size?1
isthe temporary sum of the last DL_Power_Averaging_Window_Size inner loop power adjustments(in dB).

For thefirst (DL_Power_Averaging_Window_Size — 1) adjustments after the activation the limited power raise method,
formula (1) shall be used instead of formula (2). Power_Raise Limit and DL_Power_Averaging_Window_Sze are
parameters configured in the UTRAN.

The power control step size ?1pc can take four values: 0.5, 1, 1.5 or 2 dB. It is mandatory for UTRAN to support ?tpc
of 1dB, while support of other step sizesisoptional.

In addition to the above described formulas on how the downlink power is updated, the restrictions below apply.
In case of congestion (commanded power not available), UTRAN may disregard the TPC commands from the UE.

The average power of transmitted DPDCH symbols over one timeslot shall not exceed Maximum_DL_Power (dB), nor
shall it be below Minimum_DL_Power (dB). Transmitted DPDCH symbol means here a complex QPSK symbol before
spreading which does not contain DTX. Maximum_DL_Power (dB) and Minimum_DL_Power (dB) are power limits
for one channelisation code, relative to the primary CPICH power [6].

5.2.1.3 Power control in compressed mode

The aim of downlink power control in uplink or/and downlink compressed mode isto recover asfast as possible a
signal-to-interference ratio (SIR) close to the target SIR after each transmission gap.

The UE behaviour is the same in compressed mode as in normal mode, described in subclause 5.2.1.2.
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In compressed mode, compressed frames may occur in either the uplink or the downlink or both. In compressed frames,
the transmission of downlink DPDCH(s) and DPCCH shall be stopped during transmission gaps.

The power of the DPCCH and DPDCH in the first slot after the transmission gap should be set to the same value as in
the slot just before the transmission gap.

In every slot during compressed mode except during downlink transmission gaps, UTRAN shall estimate the k:th TPC
command and adjust the current downlink power P(k-1) [dB] to a new power P (k) [dB] according to the following
formula:

P(k) =P(k - 1) + Prpc(k) + Pgr(K) + Ppa k),

where Prpc(K) isthe k:th power adjustment due to the inner loop power control, Pgr(K) isthe k-th power adjustment due
to the downlink target SIR variation, and Py, (k) [dB] is acorrection according to the downlink power control procedure
for balancing radio link powers towards a common reference power. The power balancing procedure and control of the

procedure is described in [6]-and-an-example of how P, (k) can be calculated is givenin Annex B3,

Due to transmission gaps in uplink compressed frames, there may be missing TPC commands in the uplink. If no uplink
TPC command isreceived, Prpc(k) derived by the Node B shall be set to zero. Otherwise, Prpc(k) is calculated the same
way asin normal mode (see sub-clause 5.2.1.2.2) but with a step size ?step instead of ?1pc.

The power control step size ?srep = ?rp-tpc during RPL slots after each transmission gap and ? srep = ? tpc Otherwise,
where:

- RPL istherecovery period length and is expressed as a number of slots. RPL isequal to the minimum value out
of the transmission gap length and 7 slots. If atransmission gap is scheduled to start before RPL slots have
elapsed, then the recovery period shall end at the start of the gap, and the value of RPL shall be reduced
accordingly.?

?? ?re-1rciscalled the recovery power control step size and is expressed in dB. ?rp.tpcis equal to the minimum
value of 3dB and 2?tpc.

The power offset Pgr(K) = ?Peurr - ?Pprev, Where ?Peyr and Pyrey are respectively the value of 2P in the current slot and
the most recently transmitted slot and ?P is computed as follows:

?P = max (? P1_compression, ..., ? Pn_compression) + ? P1_coding + ?P2_coding

where nisthe number of different TTI lengths amongst TTls of all TrChs of the CCTrCh, where ?P1_coding and
?P2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaSIRafterl, DeltaSIRafter2 signaled by
higher layers as:

- ?P1_coding = DeltaSIR1 if the start of the first transmission gap in the transmission gap pattern is within the
current frame.

- ?Plcoding = DeltaSIRafterl if the current frame just follows aframe containing the start of the first transmission
gap in the transmission gap pattern.

- ?P2_coding = DeltaSIR2 if the start of the second transmission gap in the transmission gap pattern is within the
current frame.

- ?P2_coding = DeltaSIRafter2 if the current frame just follows a frame containing the start of the second
transmission gap in the transmission gap pattern.

- ?P1 _coding =0dB and? P2 _coding=0dB inall other cases.
and ?Pi_compression is defined by :
- ?Pi_compression = 3 dB for downlink frames compressed by reducing the spreading factor by 2.

- ?Pi_compression = 10 log (15*F / (15*F - TGL;)) if thereis atransmission gap created by puncturing method
within the current TTI of length F; frames, where TGL; is the gap length in number of slots (either from one gap
or asum of gaps) in the current TTI of length F; frames.

- ?Pi_compression =0dB in all other cases.
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In case several compressed mode patterns are used simultaneously, a ?P offset is computed for each compressed mode
pattern and the sum of all ?P offsetsis applied to the frame.
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