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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
data part 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:

- ?cisthegain factor for the PCPCH control part (similar to DPCCH);
- ?qisthegain factor for the PCPCH data part (similar to DPDCH).
The gain factors are applied as shown in sub clause 4.2.3.2 of [ 3] 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 changein 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 itsvalue in the
previousslot 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
alowed 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.

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, SIR.xget, Which is set by the higher layer outer loop.

The network should estimate the signal-to-interference ratio SIReg 0f 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 SIRest < 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
"algorithm1", 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.

The step size ?tpcisa layer 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 ?+pc shall take the
value1dB and if "TPC-StepSize" has the value "dB2", then ?pc 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 isgiven by:

?pcrcH-op = ?1pc ? TPC_cmd

3GPP
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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.

In compressed mode, compressed frames may occur in either the uplink or the downlink or both. In compressed frames,
the transmission of downlink DPDCHY(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 asin
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 anew power P (k) [dB] according to the following
formula:

P(k) = P(k - 1) + Prpc(k) + Psir(K) + Poai 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 P,y (k) [dB] isa correction 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]FS-25-433, and an example of how Py, (k) can be calculated is given in Annex B.3.

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 astep size ? srep instead of ?1pc.

The power control step size ?srep = ?rp-Trc during RPL slots after each transmission gap and ? srep = ?1pc Otherwise,
where:

- RPL istherecovery period length and is expressed as a number of slots. RPL is equal 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-trciscaled the recovery power control step size and is expressed in dB. ?rp.7pcis equal to the minimum
valueof 3dB and 2?tpc.

The power offset Pgyr(K) = PPeurr - ?Porev, Where ?Peyr and Py, 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 n isthe number of different TTI lengths amongst TTIs of all TrChs of the CCTrCh, where?P1_coding and
?P2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaS|Rafterl, DeltaSIRafter2 signaled by
higher layers as:

- ?P1_coding = DeltaSIRL1 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 a frame 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 iswithin 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 in all other cases.

and ?Pi_compression is defined by :

3GPP
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- ?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) inthe current TTI of length F; frames.

- ?Pi_compression =0dB in all other cases.

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.

3GPP
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52144 Delivery of primary cell ID

The UE periodically sends the ID code of the primary cell via portion of the uplink FBI field assigned for SSDT use
(FBI Sfield). A cell recognisesits state as non-primary if the following conditions are fulfilled simultaneously:

- thereceived primary ID code does not match with the own ID code;
- thereceived uplink signal quality satisfies a quality threshold, Qth, a parameter defined by the network;

- and when the use of uplink compressed mode does not result in excessive levels of puncturing on the coded ID.
The acceptable level of puncturing on the coded ID is less than dat)7N,;p/3? symbols in the coded ID, where N,p
isthe length of the coded ID.

Otherwise the cell recognisesits state as primary.

The state of the cells (primary or non-primary) in the active set is updatedsynchronously. If acell receives the last
portion of the coded ID in uplink slotj, the state of cell isupdated in downlink slot (j+1+Ts) mod 15, where Tog is
defined as a constant of 2 time slots. The updating of the cell state is not influenced by the operation of downlink
compressed mode.

3GPP
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7.1 Determination of feedback information

The UE uses the Common Pllot CHannel (CPICH) to separately estimate the channels seen from each antenna.

Once every slot, the UE computes the phase adjustment, ?, and for mode 2 the amplitude adjustment that should be

applied at the UTRAN access point to maximise the UE received power. In non-soft handover case, that can be
accomplished by e.g. solving for weight vector, w, that maximises.

where

H="hy ho?andw = [ wy, Wy ]7

and where the column vectors h; and h, represent the estimated channel impul se responses for the transmission antennas
1and 2, of length equal to the length of the channel impulse response. The elements of w correspond to the adjustments

computed by the UE.

During soft handover or SSDT power control, the antennaweight vector, w can be, for example, determined so as to

maximise the criteria function:

P=w"H"Hw

P = w™(Hy"Hi+ H Ho+ 7w

where H; is an estimated channel impulse response for BS#i. In regular SHO, the set of BS#i corresponds to the active

set. With SSDT, the set of BS#i corresponds to the primary base station(s).

@

)

The UE feeds back to the UTRAN access point the information on which phase/power settingsto use. Feedback

Signalling Message (FSM) bits are transmitted in the portion of FBI field of uplink DPCCH slot(s) assigned to closed
loop mode transmit diversity, the FBI D field (see [1] 25-211). Each message is of length Nw = Npo+Np, bitsand its
format is shown in the figure 4. The transmission order of bitsisfrom MSB to LSB, i.e. MSB istransmitted first. FSM o

and FSM p, subfields are used to transmit the power and phase settings, respectively.

MSB

LSB

FS\/I ph

FSM o

l Npn

Figure 4: Format of feedback signalling message. FSMy, transmits the power setting and FSMyy, the

>«

phase setting

Nipo

—

The adjustments are made by the UTRAN Access Point at the beginning of the downlink DPCCH pilot field. The
downlink slot in which the adjustment is done is signalled to L1 of UE by higher layers. Two possibilities exist:

1) When feedback command istransmitted in uplink sloti, which is transmitted in a chip offset limited to 1024 ?
148 chips when compared to received downlink slot j, the adjustment is done at the beginning of the pilot field of

the downlink slot (j+1) mod 15.

2) When feedback command is transmitted in uplink sloti, which is transmitted in a chip offset l[imited to 1024 ?
148 chips when compared to received downlink slot j, the adjustment is done at the beginning of the pilot field of

the downlink slot (j+2) mod 15.

Thus, adjustment timing at UTRAN Access Point is either according to 1) or 2) as controlled by the higher layers.

In case aPDSCH is associated with a DPCH for which closed-loop transmit diversity is applied, the antenna weights
applied to the PDSCH are the same as the antenna weights applied to the associated DPCH. The timing of the weight
adjustment of the PDSCH is such that the PDSCH weight adjustment is done at the PDSCH slot border, N chips after

the adjustment of the associated DPCH, where 0 ? N < 2560.
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