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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 is to recover asfast aspossible 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, except that the
target SIR is offset by higher layer signalling. However due to transmission gaps in uplink compressed frames there
may be incompl ete sets of TPC commands when DPC_MODE=1.

UTRAN behaviour is as stated in section 5.2.1.2.2 except for DPC_ MODE = 1 where missing TPC commands in the
UL may lead the UTRAN to changing its power more frequently than every 3 dots.

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 dot just before the transmission gap.

tr-every-stet-dDuring 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) + Pua(K),

where Prpc(K) is the k:ith 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 a 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].

Due to transmission gaps in uplink compressed frames, there may be missing TPC commands in the uplink.

For DPC_MODE = 0 -}if no uplink TPC command is received, Prpc(K) derived by the Node B shall be set to zero.
Otherwise, Prpc(K) is calculated the same way as in normal mode (see sub-clause 5.2.1.2.2) but with a step size Agrep
instead of Atpc.

For DPC MODE = 1, the sets of dots over which the TPC commands are processed shall remain aligned to the frame
boundaries in the compressed frame. If this results in an incomplete set of TPC commands, the UE shall transmit the
same TPC commands in all sots of the incomplete set.

The power control step size Astep = Arp.trc during RPL slots after each transmission gap and Asrep = Arpc Otherwise,
where:

- RPL isthe recovery 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 dlots. 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.

—  Agp.trc iscaled the recovery power control step size and is expressed in dB. Agp.1pc IS €qual to the minimum
value of 3 dB and 2A+pc.

The power offset Pgr(K) = 6Py - Ppre, Where 8P, and 8Py, are respectively the value of 5P in the current slot and
the most recently transmitted slot and 6P is computed as follows:

8P = max (AP1_compression, ..., APn_compression) + AP1_coding + AP2_coding

where n isthe number of different TTI lengths amongst TTIs of al TrChs of the CCTrCh, where AP1_coding and
AP2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaSIRafterl, DeltaSIRafter2 signaled by
higher layers as.

- AP1 coding = DeltaSIR1 if the start of the first transmission gap in the transmission gap pattern is within the
current frame.
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AP1coding = DeltaSI Rafterl if the current frame just follows a frame containing the start of the first transmission
gap in the transmission gap pattern.

AP2_coding = DeltaSIR2 if the start of the second transmission gap in the transmission gap pattern is within the
current frame.

AP2_coding = DeltaSIRafter2 if the current frame just follows a frame containing the start of the second
transmission gap in the transmission gap pattern.

AP1_coding = 0 dB and AP2_coding = 0 dB in al other cases.

and APi_compression is defined by :

APi_compression = 3 dB for downlink frames compressed by reducing the spreading factor by 2.
APi_compression = 10 log (15*F;/ (15*F, - TGL,)) if thereis atransmission gap created by puncturing method
within the current TT1 of length F; frames, where TGL; is the gap length in number of dots (either from one gap
or asum of gaps) in the current TTI of length F; frames.

APi_compression = 0 dB in all other cases.

In case several compressed mode patterns are used simultaneously, a 8P offset is computed for each compressed mode
pattern and the sum of all 8P offsetsis applied to the frame.

For al time slots except those in transmissions gaps, the average power of transmitted DPDCH symbols over one
timedot shall not exceed Maximum_DL_Power (dB) by more than Pgg, 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].
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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 is to recover asfast aspossible 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, except that the
target SIR is offset by higher layer signalling. However due to transmission gaps in uplink compressed frames there
may be incompl ete sets of TPC commands when DPC_MODE=1.

UTRAN behaviour is as stated in section 5.2.1.2.2 except for DPC_ MODE = 1 where missing TPC commands in the
UL may lead the UTRAN to changing its power more frequently than every 3 dots.

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 dot just before the transmission gap.

tr-every-stet-dDuring 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) + Pua(K),

where Prpc(K) is the k:ith 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 a 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].

Due to transmission gaps in uplink compressed frames, there may be missing TPC commands in the uplink.

For DPC_MODE = 0 -}if no uplink TPC command is received, Prpc(K) derived by the Node B shall be set to zero.
Otherwise, Prpc(K) is calculated the same way as in normal mode (see sub-clause 5.2.1.2.2) but with a step size Agrep
instead of Atpc.

For DPC MODE = 1, the sets of dots over which the TPC commands are processed shall remain aligned to the frame
boundaries in the compressed frame. If this results in an incomplete set of TPC commands, the UE shall transmit the
same TPC commands in all sots of the incomplete set.

The power control step size Astep = Arp.trc during RPL slots after each transmission gap and Asrep = Arpc Otherwise,
where:

- RPL isthe recovery 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 dlots. 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.

—  Agp.trc iscaled the recovery power control step size and is expressed in dB. Agp.1pc IS €qual to the minimum
value of 3 dB and 2A+pc.

The power offset Pgr(K) = 6Py - Ppre, Where 8P, and 8Py, are respectively the value of 5P in the current slot and
the most recently transmitted slot and 6P is computed as follows:

8P = max (AP1_compression, ..., APn_compression) + AP1_coding + AP2_coding

where n isthe number of different TTI lengths amongst TTIs of al TrChs of the CCTrCh, where AP1_coding and
AP2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaSIRafterl, DeltaSIRafter2 signaled by
higher layers as.

- AP1 coding = DeltaSIR1 if the start of the first transmission gap in the transmission gap pattern is within the
current frame.
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AP1coding = DeltaSI Rafterl if the current frame just follows a frame containing the start of the first transmission
gap in the transmission gap pattern.

AP2_coding = DeltaSIR2 if the start of the second transmission gap in the transmission gap pattern is within the
current frame.

AP2_coding = DeltaSIRafter2 if the current frame just follows a frame containing the start of the second
transmission gap in the transmission gap pattern.

AP1_coding = 0 dB and AP2_coding = 0 dB in al other cases.

and APi_compression is defined by :

APi_compression = 3 dB for downlink frames compressed by reducing the spreading factor by 2.
APi_compression = 10 log (15*F;/ (15*F, - TGL,)) if thereis atransmission gap created by puncturing method
within the current TT1 of length F; frames, where TGL; is the gap length in number of dots (either from one gap
or asum of gaps) in the current TTI of length F; frames.

APi_compression = 0 dB in all other cases.

In case several compressed mode patterns are used simultaneously, a 8P offset is computed for each compressed mode
pattern and the sum of all 8P offsetsis applied to the frame.

For al time slots except those in transmissions gaps, the average power of transmitted DPDCH symbols over one
timedot shall not exceed Maximum_DL_Power (dB) by more than Pgg, 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].
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7 Closed loop mode transmit diversity

The general transmitter structure to support closed loop mode transmit diversity for DPCH transmission is shownin
figure 3. Channel coding, interleaving and spreading are done as in non-diversity mode. The spread complex valued
signal isfed to both TX antenna branches, and weighted with antenna specific weight factors w; and w,. The weight
factors are complex valued signals (i.e., w; = g + jb;), in general.

The weight factors (actually the corresponding phase adjustmentsin closed loop mode 1 and phase/amplitude
adjustmentsin closed loop mode 2) are determined by the UE, and signalled to the UTRAN access point
(=cell transceiver) using the D sub-field of the FBI field of uplink DPCCH.

For the closed loop mode 1 different (orthogonal) dedicated pilot symbolsin the DPCCH are sent on the 2 different
antennas. For closed loop mode 2 the same dedicated pilot symbolsin the DPCCH are sent on both antennas.
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Figure 3: The generic downlink transmitter structure to support closed loop mode transmit diversity
for DPCH transmission

There are two closed loop modes whose characteristics are summarised in the table 8. The use of the modesis
controlled via higher layer signalling.

Table 8: Summary of number of feedback information bits per slot, Nggp, feedback command length
in slots, Ny, feedback command rate, feedback bit rate, number of phase bits, Ny, per signalling
word, number of amplitude bits, Ny, per signalling word and amount of constellation rotation at UE
for the two closed loop modes

Closed | Nrsp | Nw Update Feedback bit Npo Nph Constellatio
loop rate rate n rotation
mode

1 1 1 1500 Hz 1500 bps 0 1 /2
2 1 4 1500 Hz 1500 bps 1 3 N/A

7.1 Determination of feedback information
The UE uses the CPICH to separately estimate the channels seen from each antenna.

Once every dot, 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. An example of how the computations can be
accomplished isgivenin Annex A.2.

The UE feeds back to the UTRAN access point the information on which phase/power settings to 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]). Each message is of length Ny = Nyo+Np, bits and its format is
shown in the figure 4. The transmission order of bitsis from MSB to LSB, i.e. MSB is transmitted first. FSM, and
FSMyn subfields are used to transmit the power and phase settings, respectively.

3GPP



MSB LSB

Figure 4: Format of feedback signalling message. FSM,, transmits the power setting and FSM,;, the
phase setting

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 is transmitted in uplink slot i, which is transmitted approximately 1024 chipsin offset
from the 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 slot i, which is transmitted approximately 1024 chipsin offset
from the 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 a PDSCH 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.

7.2 Closed loop mode 1

The UE uses the CPICH transmitted both from antenna 1 and antenna 2 to calcul ate the phase adjustment to be applied
at UTRAN access point to maximise the UE received power. In each slot, UE cal culates the optimum phase adjustment,

¢, for antenna 2, which is then quantized into ¢Q having two possible values as follows:

m, i ml2<¢-¢.()<3n/2 @
)0, otherwise
where:
i 0, i =0,2,4,68101214
¢, (i) = : @)
712, 1=135791113

If ¢Q =0, acommand 0’ is send to UTRAN using the FSM, field. Correspondingly, if ¢Q =m, command '1’is send to
UTRAN using the FSMy;, field.

Due to rotation of the constellation at UE the UTRAN interprets the received commands according to table 9 which
shows the mapping between phase adjustment, ¢, , and received feedback command for each uplink slot.

Table 9: Phase adjustments, ¢, corresponding to feedback commands for the slots i of the UL radio

frame
Slot # 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
FSM 0 0 /2 0 /2 0 /2 0 /2 0 /2 0 /2 0 /2 0
1 b -1/2 b -1/2 b1 -1/2 b1 -m/2 b -t/2 b -t/2 b1 -1/2 b1

The weight w, is then calculated by averaging the received phases over 2 consecutive slots. Algorithmically, w is
calculated as follows:
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Yoos(g)  Ysin(g)

w2=i=n-12 +j i=n-12 (3
where:
¢, €{0, 7,712,712} (4)
For antenna 1, w;, is constant:
w, =1/+/2 ®)

7.2.1 Mode 1 end of frame adjustment

In closed loop mode 1 at frame borders the averaging operation is slightly modified. Upon reception of the FB
command for slot 0 of aframe, the average is cal culated based on the command for slot 13 of the previous frame and
the command for dot O of the current frame, i.e. ¢ from slot 14 is not used:

", - cos(¢1g—l)2+ cos) , | s‘n(aﬁf;l); sin(gg) o

where:

¢ = phase adjustment from framej-1, slot 13.

- ¢6 = phase adjustment from frame j, slot 0.

7.2.2 Mode 1 normal initialisation

For the first frame of transmission UE determines the feedback commands in a normal way and sends them to UTRAN.
Before the first FB command is received, the UTRAN shall use theinitial weight W, = §(1+ i).

Having received the first FB command the UTRAN calculates w, as follows:

W, = cos(rz / 2)2+ cos(¢,) ] sin(z/ 2)2+ sin(¢,) @

where:

@, = phase adjustment from slot 0 of the first frame.

7.2.3 Mode 1 operation during compressed mode

7.23.1 Downlink in compressed mode and uplink in normal mode

When downlink isin compressed mode but uplink is operating normally (i.e. not compressed) the UTRAN continuesit’s
Tx diversity related functions in the same way as in non-compressed downlink mode.

In downlink transmission gaps there are uplink slots for which no new estimate of the phase adjustment is calculated.
During these slots the following rules are applied in UE when determining the feedback command:

1) If no new estimate of phase adjustment ¢ exists corresponding to the feedback command to be sent in uplink slot
i
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- If1<i<i15

- thefeedback command sent in uplink slot i-2 is used;
- dseifi=0:

- the feedback command sent in uplink slot 14 of previous frameis used;
- dseifi=1:

- the feedback command sent in uplink slot 13 of previous frameis used;
- endif.

2) When transmission in downlink is started again in downlink slot Njzg+1 (if Njg+1 = 15, then ot 0 in the next
frame) the UE must resume cal culating new estimates of the phase adjustment. The feedback command
corresponding to the first new estimate of ¢ must be sent in the uplink slot which is transmitted approximately
1024 chipsin offset from the downlink slot Njg+1.

7.2.3.2 Both downlink and uplink in compressed mode

During the uplink transmission gaps nho FB commands are sent from UE to UTRAN. When transmission in downlink is
started again in downlink slot Njo+1 (if Njog+1 = 15, then dot 0 in the next frame) the UE must resume calculating new
estimates of the phase adjustment. The feedback command corresponding to the first new estimate of ¢ must be sent in
the uplink dot which is transmitted approximately 1024 chipsin offset from the downlink slot Njg+1.

The UTRAN continues to update the weight w, until the uplink transmission gap starts and no more FB commands are
received. When the transmission in downlink resumesin slot Nj.+1, the value of w,, calculated after receiving the last
FB command before the start of the uplink transmission gap, is applied to antenna 2 signal.

After the UE resumes transmission in uplink and sends the first FB command, the new value of w; is calculated as
follows:

- $,={0,2,4,6,8,10,12 14}.
- $={1,3,57,9,11,13}.
- i =number of uplink slot at which the transmission resumes.
- j =number of uplink slot at which the last FB command was sent before the start of the uplink transmission gap.
- Dowhile(ie Sand je S)or(ieS,and jeS,):
- =y
- ifj<0;
- j=14
- endif;
- enddo;
- -—calculate w, based on FB commands received in uplink slotsi and j.

Note that for N« = 13 the end of frame adjustment procedure shall be based on the FB commands for the last odd slot
prior to the uplink transmission gap and sot O.

7.2.3.3 Uplink in compressed mode and downlink in normal mode

The UTRAN continues to update the value of w, until the uplink transmission gap starts and no more FB commands are
received. Then, the value of w, calculated after receiving the last FB command before the uplink transmission gap is
applied to the antenna 2 signal. When the UE resumes transmission in uplink, it shall send FB commands according to
section 7.2 equations 2 and 3 (normal operation) and the UTRAN Access Point shall interpret the FB commands
according to Table 9.
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The calculation of w, by the UTRAN following the uplink transmission gap, and before the first two FB commands
following the gap are received is not specified.

7.2.4 Mode 1 initialisation during compressed mode

7.2.4.1 Downlink in compressed mode

When closed loop mode 1 isinitialised during the downlink transmission gap of compressed mode there are slots for
which no estimate of the phase adjustment is calculated and no previous feedback command is available.

In this case, if the UE isrequired to send feedback in the uplink, the FB command to the UTRAN shall be’0".
When transmission in downlink is started again in slot Njo+1 (if Njog+1 = 15, then ot 0 in the next frame), the
1 .
UTRAN shall usetheinitial weight W, = §(1+ ]) . The UE must start calculating estimates of the phase adjustment.

The feedback command corresponding to the first estimate of ¢ must be sent in the uplink slot which is transmitted
approximately 1024 chipsin offset from the downlink slot N .+1. Having received this feedback command the
UTRAN calculates w;, as follows:

_cos(¢) +cos(g;) . sin(g)+sin(g;)
e 2 v 2 (8

where:

¢, = phase adjustment in uplink slot i , which is transmitted approximately 1024 chipsin offset from the downlink
sot N1

" :%,ifslotiiseven( i {0,2,4,6,8,10,12,14 ) and
¢; =0, ifdotiisodd (i €{L 3,57,91113 )

7.2.4.2 Uplink in compressed mode

Initialisation of closed loop mode 1 operation during uplink compressed mode only is not specified.

7.3 Closed loop mode 2

In closed loop mode 2 there are 16 possible combinations of phase and power adjustment from which the UE selects
and transmits the FSM according to table 10 and table 11. As opposed to closed loop Mode 1, no constellation rotation
isdone at UE and no filtering of the received weightsis performed at the UTRAN.

Table 10: FSM,, subfield of closed loop mode 2 signalling message

FSMpo Power_antl Power_ant2
0 0.2 0.8
1 0.8 0.2
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Table 11: FSMy;, subfield of closed loop mode 2 signalling message

FSMpn Phase difference between antennas (radians)

000 n

001 -3n/4

011 -m/2

010 -n/4

110 0

111 nl4

101 /2

100 3n/4

To obtain the best performance, progressive updating is performed at both the UE and the UTRAN Access point. The
UE procedure shown below is an example of how to determine FSM at UE. Different implementation is allowed. Every
dlot time, the UE may refine its choice of FSM, from the set of weights allowed given the previously transmitted bits of
the FSM. Thisisshownin figure 5, where, in thisfigure b; (0 <i < 3) are the bits of the FSM (from table 10 and table
11) from the MSB to the LSB and m=0, 1, 2, 3 (the end of frame adjustment given in subclause 7.3.1 is not shown
here).

At the beginning of aFSM to be transmitted, the UE chooses the best FSM out of the 16 possibilities. Then the UE
starts sending the FSM bits from the M SB to the LSB in the portion of FBI field of the uplink DPCCH during 4 (FSM
message length) slots. Within the transmission of the FSM the UE refines its choice of FSM. Thisis defined in the
following:

- definethe 4 bits of FSM, which are transmitted from slot number k to k+3, as { by(k) ba(k+1) by(k+2) by(k+3)},
where k=0, 4, 8, 12. Define also the estimated received power criteria defined in Equation 1 for agiven FSM as
P ({ X3, X2 X1 X} ), where { X3X, X1 Xo } is one of the 16 possible FSMs which defines an applied phase and power
offset according to table 10 and table 11. The by() and x; are 0 or 1.

The bits transmitted during the m'th FSM of the frame, where m=0,1,2,3, are then given by:

bs(4m)=X3 from the { X3 X, X; X} which maximises P ({ X3 X» X1 Xo} ) over al X3,X»,X1,Xo (16 possible
combinations);

by(4m+1)=X, from the { by(4m) X, X1 Xo} which maximises P ({ b3(4m) X, X3 Xo}) over al X;,X1,Xo (8 possible
combinations);

b,(4m+2)=X; from the { b3(4m) by(4m+1) X1 Xo} which maximises P ({ bs(4m) by(4m+1) X; Xo}) over al Xq,Xo
(4 possible combinations);

bo(4m+3)=X, from the { by(4m) by(4m+1) by(4m+2) X} which maximises P ({ bs(4m) by(4m+1) by(4m+2) Xo})
over X, (2 possible combinations).
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Slot 4m

Slot 4m+1

Slot 4m+2

Slot 4m+3

Send b;(4m)

Send b,(4m+1)

Send b, (4m+2)

Send by(4m+3)

A
{X3 %5 Xy Xo} {X3 X, X4 Xo} { X3 X5 X1 Xo} {X3 X5 X4 Xo}
0000 by (4m) 000 b,(4m) b,(4m+1) 00
0001 b;(4m)001 b, (4m) by(4m+1) 01  b;(4m) by(4m+1) by(4m+2) O
b, (4m) b(4m+1) 10 b3 (4m) by(4m+1) by(4m+2) 1
b; (4m) b(4m+1) 11
2 values
4 values
by(4m) 111
1111
8 values
16 values

Figure 5: Progressive Refinement at the UE for closed loop mode 2

Every slot time the UTRAN constructs the FSM from the most recently received bits for each position in the word and
applies the phase and amplitude (derived from power) as defined by table 10 and table 11. More precisely, the UTRAN
operation can be explained as follows. The UTRAN maintains aregister z={ z3 z, z; 75}, which is updated every slot
time according to z=b;(ns) (i=0:3, ns=0:14). Every slot time the contents of register z are used to determine the phase
and power adjustments as defined by table 10 and table 11, with FSMy, ={z5 2, z;} and FSM po=2o.

Special procedures for initialisation and end of frame processing are described below.
The weight vector, w, isthen calculated as:

3 +/ power _antl 9)
A/ power _ant2exp(j phase_ diff)

7.3.1 Mode 2 end of frame adjustment

The FSM must be wholly contained within a frame. To achieve this an adjustment is made to the last FSM in the frame
where the UE only sends the FSM;, subfield, and the UTRAN takes the power bit FSM, of the previous FSM.

7.3.2

For the first frame of transmission using closed loop mode 2, the operation is as follows.

Mode 2 normal initialisation

The UE starts sending the FSM message from slot 0 in the normal way. The UE may refine its choice of FSM in slots 1
to 3 from the set of weights allowed given the previously transmitted bits of the FSM.

The UTRAN Access Point operation is as follows. Until the first FSM,;, bit is received and acted upon (depending on
the timing control specified via the higher layer parameter described in section 7.1) the power in both antennas shall be
set to 0.5. Until the first FSM, bit is received and acted upon the phase difference between antennas shall be n radians.

The phase offset applied between the antennas is updated according to the number and value of FSM, bits received as
givenintable 12.
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Table 12: FSM,, normal initialisation for closed loop mode 2

FSMpn Phase difference between antennas (radians)
--- n (normal initialisation)
or held from previous setting (compressed mode recovery)
0-- T
1-- 0
00- T
01- -n/2
11- 0
10- /2
000 T
001 -3n/4
011 -m/2
010 -n/4
110 0
111 nl4
101 /2
100 3n/4

This operation appliesin both the soft handover and non soft handover cases.

7.3.3 Mode 2 operation during compressed mode

7.3.3.1 Downlink in compressed mode and uplink in normal mode

When the downlink isin compressed mode and the uplink isin normal mode, the closed loop mode 2 functions are
described below.

When the UE is not listening to the CPICH from antennas 1 and 2 during the downlink transmission gap, the UE sends
the last FSM bits calculated before the start of the downlink transmission gap.

Recovery from compressed mode is described in the following. Downlink transmissions commence at the pilot field of
slot Nlast asdescribed in[2].

After atransmission gap, UTRAN Access Point sets the power in both antennas to 0.5 until a FSMy, bit is received and
acted upon. Until the first FSM,, bit is received and acted upon, UTRAN uses the phase offset, which was applied
before the transmission interruption (table 12).

If the uplink slot Nlast+1 (modulo 15) occurs at the beginning of a FSM period (that is at ot 0,4,8,0r 12), the UE sends
the FSM message in the normal way, with 3 FSM, bits and with the FSM, bit on slot 3, 7 or 11, and the UTRAN
Access Point acts on the FSM, bits according to table 12.

If the uplink slot Nlast+1 (modulo 15) does not occur at the beginning of a FSM period, the following operation is
performed. In each of the remaining slots of the partial FSM period, that is from slot Nlast+1 (modulo 15) until the final
dot (ot 3, 7, 11or 14), and for the first slot of the next full FSM period, the UE sends the first (i.e. MSB) bit of the
FSM», message, and at the UTRAN access point the phase offset applied between the antennas is updated according to
the number and value of FSM, bits received as given in table 13. During the following full FSM period, which starts on
dot 0, 4, 8, or 12, the UE sends the FSM message in the normal way, with 3 FSM, bits and with the FSMy, bit on slot
3, 7 or 11, and the UTRAN Access Point acts on the FSM, bits according to table 12.

Table 13: FSMy;, subfield of closed loop mode 2 in compressed mode recovery period

FSMph Phase difference between antennas (radians)
- held from previous setting
0 b1
1 0
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7.3.3.2 Both downlink and uplink in compressed mode

During both downlink and uplink compressed mode, the UTRAN and the UE performs the functions of recovery after
transmission gaps as described in the previous subclause 7.3.3.1.

7.3.3.3 Uplink in compressed mode and downlink in normal mode

The UTRAN continues to update the weight vector w until the uplink transmission gap starts and no more FSM bits are
received. Then, UTRAN Access Point continues to apply the weight vector w, which was used before the transmission
gap. When the UE resumes transmission in uplink, it chooses FSM according to normal operation as described in
section 7.3 and 7.3.1. If the uplink signalling does not resume at the beginning of a FSM period, the UE shall calculate
the remaining FSM bits according to section 7.3, using the last FSM (s) sent before the uplink gap as the “ previously
transmitted bits of the FSM”.

The calculation of the phase adjustment by UTRAN remains unspecified until all 3 FSMy, bits have been received
following the uplink transmission gap. The calculation of the power adjustment by UTRAN remains unspecified until
an FSM, bit has been received following the uplink transmission gap.

7.3.4 Mode 2 initialisation during compressed mode

7.3.4.1 Downlink in compressed mode

When closed loop mode 2 isinitialised during the downlink transmission gap of compressed mode there are slots for
which no FSM hit is calculated and no previous sent FSM bit is available.

Inthiscase, if the UE isrequired to send feedback in the uplink, the FB command to the UTRAN shall be'0'".

The UTRAN and the UE perform the functions of recovery after the downlink transmission gap as described in the
previous subclause 7.3.3.1. If no previous phase setting is available, UTRAN shall use the phase offset &, until the first
FSMh bit is received and acted upon.

7.3.4.2 Uplink in compressed mode

Initialisation of closed |oop mode 2 operation during uplink compressed mode only is not specified.
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7 Closed loop mode transmit diversity

The general transmitter structure to support closed loop mode transmit diversity for DPCH transmission is shownin
figure 3. Channel coding, interleaving and spreading are done as in non-diversity mode. The spread complex valued
signal isfed to both TX antenna branches, and weighted with antenna specific weight factors w; and w,. The weight
factors are complex valued signals (i.e., w; = g + jb;), in general.

The weight factors (actually the corresponding phase adjustmentsin closed loop mode 1 and phase/amplitude
adjustmentsin closed loop mode 2) are determined by the UE, and signalled to the UTRAN access point
(=cell transceiver) using the D sub-field of the FBI field of uplink DPCCH.

For the closed loop mode 1 different (orthogonal) dedicated pilot symbolsin the DPCCH are sent on the 2 different
antennas. For closed loop mode 2 the same dedicated pilot symbolsin the DPCCH are sent on both antennas.
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Figure 3: The generic downlink transmitter structure to support closed loop mode transmit diversity
for DPCH transmission

There are two closed loop modes whose characteristics are summarised in the table 8. The use of the modesis
controlled via higher layer signalling.

Table 8: Summary of number of feedback information bits per slot, Nggp, feedback command length
in slots, Ny, feedback command rate, feedback bit rate, number of phase bits, Ny, per signalling
word, number of amplitude bits, Ny, per signalling word and amount of constellation rotation at UE
for the two closed loop modes

Closed | Nrsp | Nw Update Feedback bit Npo Nph Constellatio
loop rate rate n rotation
mode

1 1 1 1500 Hz 1500 bps 0 1 /2
2 1 4 1500 Hz 1500 bps 1 3 N/A

7.1 Determination of feedback information
The UE uses the CPICH to separately estimate the channels seen from each antenna.

Once every dot, 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. An example of how the computations can be
accomplished isgivenin Annex A.2.

The UE feeds back to the UTRAN access point the information on which phase/power settings to 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]). Each message is of length Ny = Nyo+Np, bits and its format is
shown in the figure 4. The transmission order of bitsis from MSB to LSB, i.e. MSB is transmitted first. FSM, and
FSMyn subfields are used to transmit the power and phase settings, respectively.
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MSB LSB

Figure 4: Format of feedback signalling message. FSM,, transmits the power setting and FSM,;, the
phase setting

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 is transmitted in uplink slot i, which is transmitted approximately 1024 chipsin offset
from the 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 slot i, which is transmitted approximately 1024 chipsin offset
from the 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 a PDSCH 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.

7.2 Closed loop mode 1

The UE uses the CPICH transmitted both from antenna 1 and antenna 2 to calcul ate the phase adjustment to be applied
at UTRAN access point to maximise the UE received power. In each slot, UE cal culates the optimum phase adjustment,

¢, for antenna 2, which is then quantized into ¢Q having two possible values as follows:

m, i ml2<¢-¢.()<3n/2 @
)0, otherwise
where:
i 0, i =0,2,4,68101214
¢, (i) = : @)
712, 1=135791113

If ¢Q =0, acommand 0’ is send to UTRAN using the FSM, field. Correspondingly, if ¢Q =m, command '1’is send to
UTRAN using the FSMy;, field.

Due to rotation of the constellation at UE the UTRAN interprets the received commands according to table 9 which
shows the mapping between phase adjustment, ¢, , and received feedback command for each uplink slot.

Table 9: Phase adjustments, ¢, corresponding to feedback commands for the slots i of the UL radio

frame
Slot # 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
FSM 0 0 /2 0 /2 0 /2 0 /2 0 /2 0 /2 0 /2 0
1 b -1/2 b -1/2 b1 -1/2 b1 -m/2 b -t/2 b -t/2 b1 -1/2 b1

The weight w, is then calculated by averaging the received phases over 2 consecutive slots. Algorithmically, w is
calculated as follows:
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Yoos(g)  Ysin(g)

w2=i=n-12 +j i=n-12 (3
where:
¢, €{0, 7,712,712} (4)
For antenna 1, w;, is constant:
w, =1/+/2 ®)

7.2.1 Mode 1 end of frame adjustment

In closed loop mode 1 at frame borders the averaging operation is slightly modified. Upon reception of the FB
command for slot 0 of aframe, the average is cal culated based on the command for slot 13 of the previous frame and
the command for dot O of the current frame, i.e. ¢ from slot 14 is not used:

", - cos(¢1g—l)2+ cos) , | s‘n(aﬁf;l); sin(gg) o

where:

¢ = phase adjustment from framej-1, slot 13.

- ¢6 = phase adjustment from frame j, slot 0.

7.2.2 Mode 1 normal initialisation

For the first frame of transmission UE determines the feedback commands in a normal way and sends them to UTRAN.
Before the first FB command is received, the UTRAN shall use theinitial weight W, = §(1+ i).

Having received the first FB command the UTRAN calculates w, as follows:

W, = cos(rz / 2)2+ cos(¢,) ] sin(z/ 2)2+ sin(¢,) @

where:

@, = phase adjustment from slot 0 of the first frame.

7.2.3 Mode 1 operation during compressed mode

7.23.1 Downlink in compressed mode and uplink in normal mode

When downlink isin compressed mode but uplink is operating normally (i.e. not compressed) the UTRAN continuesit’s
Tx diversity related functions in the same way as in non-compressed downlink mode.

In downlink transmission gaps there are uplink slots for which no new estimate of the phase adjustment is calculated.
During these slots the following rules are applied in UE when determining the feedback command:

1) If no new estimate of phase adjustment ¢ exists corresponding to the feedback command to be sent in uplink slot
i
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- If1<i<i15

- thefeedback command sent in uplink slot i-2 is used;
- dseifi=0:

- the feedback command sent in uplink slot 14 of previous frameis used;
- dseifi=1:

- the feedback command sent in uplink slot 13 of previous frameis used;
- endif.

2) When transmission in downlink is started again in downlink slot Njzg+1 (if Njg+1 = 15, then ot 0 in the next
frame) the UE must resume cal culating new estimates of the phase adjustment. The feedback command
corresponding to the first new estimate of ¢ must be sent in the uplink slot which is transmitted approximately
1024 chipsin offset from the downlink slot Njg+1.

7.2.3.2 Both downlink and uplink in compressed mode

During the uplink transmission gaps nho FB commands are sent from UE to UTRAN. When transmission in downlink is
started again in downlink slot Njo+1 (if Njog+1 = 15, then dot 0 in the next frame) the UE must resume calculating new
estimates of the phase adjustment. The feedback command corresponding to the first new estimate of ¢ must be sent in
the uplink dot which is transmitted approximately 1024 chipsin offset from the downlink slot Njg+1.

The UTRAN continues to update the weight w, until the uplink transmission gap starts and no more FB commands are
received. When the transmission in downlink resumesin slot Nj.+1, the value of w,, calculated after receiving the last
FB command before the start of the uplink transmission gap, is applied to antenna 2 signal.

After the UE resumes transmission in uplink and sends the first FB command, the new value of w; is calculated as
follows:

- $,={0,2,4,6,8,10,12 14}.
- $={1,3,57,9,11,13}.
- i =number of uplink slot at which the transmission resumes.
- j = number of uplink dot at which the last FB command was sent before the start of the uplink transmission gap.
- Dowhile(ie Sand je S)or(ieS,and jeS,):
- =y
- ifj<0;
- j=14
- endif;
- enddo;
- caculate w, based on FB commands received in uplink slotsi and j.

Note that for N« = 13 the end of frame adjustment procedure shall be based on the FB commands for the last odd slot
prior to the uplink transmission gap and sot O.

7.2.3.3 Uplink in compressed mode and downlink in normal mode

The UTRAN continues to update the value of w, until the uplink transmission gap starts and no more FB commands are
received. Then, the value of w, calculated after receiving the last FB command before the uplink transmission gap is
applied to the antenna 2 signal. When the UE resumes transmission in uplink, it shall send FB commands according to
section 7.2 equations 2 and 3 (normal operation) and the UTRAN Access Point shall interpret the FB commands
according to Table 9.

3GPP



The calculation of w, by the UTRAN following the uplink transmission gap, and before the first two FB commands
following the gap are received is not specified.

7.2.4 Mode 1 initialisation during compressed mode

7.2.4.1 Downlink in compressed mode

When closed loop mode 1 isinitialised during the downlink transmission gap of compressed mode there are slots for
which no estimate of the phase adjustment is calculated and no previous feedback command is available.

In this case, if the UE isrequired to send feedback in the uplink, the FB command to the UTRAN shall be’0".
When transmission in downlink is started again in slot Njo+1 (if Njog+1 = 15, then ot 0 in the next frame), the
1 .
UTRAN shall usetheinitial weight W, = §(1+ ]) . The UE must start calculating estimates of the phase adjustment.

The feedback command corresponding to the first estimate of ¢ must be sent in the uplink slot which is transmitted
approximately 1024 chipsin offset from the downlink slot N .+1. Having received this feedback command the
UTRAN calculates w;, as follows:

_cos(¢) +cos(g;) . sin(g)+sin(g;)
e 2 v 2 (8

where:

¢, = phase adjustment in uplink slot i , which is transmitted approximately 1024 chipsin offset from the downlink
sot N1

" :%,ifslotiiseven( i {0,2,4,6,8,10,12,14 ) and
¢; =0, ifdotiisodd (i €{L 3,57,91113 )

7.2.4.2 Uplink in compressed mode

Initialisation of closed loop mode 1 operation during uplink compressed mode only is not specified.

7.3 Closed loop mode 2

In closed loop mode 2 there are 16 possible combinations of phase and power adjustment from which the UE selects
and transmits the FSM according to table 10 and table 11. As opposed to closed loop Mode 1, no constellation rotation
isdone at UE and no filtering of the received weightsis performed at the UTRAN.

Table 10: FSM,, subfield of closed loop mode 2 signalling message

FSMpo Power_antl Power_ant2
0 0.2 0.8
1 0.8 0.2
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Table 11: FSMy;, subfield of closed loop mode 2 signalling message

FSMpn Phase difference between antennas (radians)

000 n

001 -3n/4

011 -m/2

010 -n/4

110 0

111 nl4

101 /2

100 3n/4

To obtain the best performance, progressive updating is performed at both the UE and the UTRAN Access point. The
UE procedure shown below is an example of how to determine FSM at UE. Different implementation is allowed. Every
dlot time, the UE may refine its choice of FSM, from the set of weights allowed given the previously transmitted bits of
the FSM. Thisisshownin figure 5, where, in thisfigure b; (0 <i < 3) are the bits of the FSM (from table 10 and table
11) from the MSB to the LSB and m=0, 1, 2, 3 (the end of frame adjustment given in subclause 7.3.1 is not shown
here).

At the beginning of aFSM to be transmitted, the UE chooses the best FSM out of the 16 possibilities. Then the UE
starts sending the FSM bits from the M SB to the LSB in the portion of FBI field of the uplink DPCCH during 4 (FSM
message length) slots. Within the transmission of the FSM the UE refines its choice of FSM. Thisis defined in the
following:

- definethe 4 bits of FSM, which are transmitted from slot number k to k+3, as { by(k) ba(k+1) by(k+2) by(k+3)},
where k=0, 4, 8, 12. Define also the estimated received power criteria defined in Equation 1 for agiven FSM as
P ({ X3, X2 X1 X} ), where { X3X, X1 Xo } is one of the 16 possible FSMs which defines an applied phase and power
offset according to table 10 and table 11. The by() and x; are 0 or 1.

The bits transmitted during the m'th FSM of the frame, where m=0,1,2,3, are then given by:

bs(4m)=X3 from the { X3 X, X; X} which maximises P ({ X3 X» X1 Xo} ) over al X3,X»,X1,Xo (16 possible
combinations);

by(4m+1)=X, from the { by(4m) X, X1 Xo} which maximises P ({ b3(4m) X, X3 Xo}) over al X;,X1,Xo (8 possible
combinations);

b,(4m+2)=X; from the { b3(4m) by(4m+1) X1 Xo} which maximises P ({ bs(4m) by(4m+1) X; Xo}) over al Xq,Xo
(4 possible combinations);

bo(4m+3)=X, from the { by(4m) by(4m+1) by(4m+2) X} which maximises P ({ bs(4m) by(4m+1) by(4m+2) Xo})
over X, (2 possible combinations).
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Send b;(4m)

Send b,(4m+1)
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A
{X3 %5 Xy Xo} {X3 X, X4 Xo} { X3 X5 X1 Xo} {X3 X5 X4 Xo}
0000 by (4m) 000 b,(4m) b,(4m+1) 00
0001 b;(4m)001 b, (4m) by(4m+1) 01  b;(4m) by(4m+1) by(4m+2) O
b, (4m) b(4m+1) 10 b3 (4m) by(4m+1) by(4m+2) 1
b; (4m) b(4m+1) 11
2 values
4 values
by(4m) 111
1111
8 values
16 values

Figure 5: Progressive Refinement at the UE for closed loop mode 2

Every slot time the UTRAN constructs the FSM from the most recently received bits for each position in the word and
applies the phase and amplitude (derived from power) as defined by table 10 and table 11. More precisely, the UTRAN
operation can be explained as follows. The UTRAN maintains aregister z={ z3 z, z; 75}, which is updated every slot
time according to z=b;(ns) (i=0:3, ns=0:14). Every slot time the contents of register z are used to determine the phase
and power adjustments as defined by table 10 and table 11, with FSMy, ={z5 2, z;} and FSM po=2o.

Special procedures for initialisation and end of frame processing are described below.
The weight vector, w, isthen calculated as:

3 +/ power _antl 9)
A/ power _ant2exp(j phase_ diff)

7.3.1 Mode 2 end of frame adjustment

The FSM must be wholly contained within a frame. To achieve this an adjustment is made to the last FSM in the frame
where the UE only sends the FSM;, subfield, and the UTRAN takes the power bit FSM, of the previous FSM.

7.3.2

For the first frame of transmission using closed loop mode 2, the operation is as follows.

Mode 2 normal initialisation

The UE starts sending the FSM message from slot 0 in the normal way. The UE may refine its choice of FSM in slots 1
to 3 from the set of weights allowed given the previously transmitted bits of the FSM.

The UTRAN Access Point operation is as follows. Until the first FSM,;, bit is received and acted upon (depending on
the timing control specified via the higher layer parameter described in section 7.1) the power in both antennas shall be
set to 0.5. Until the first FSM, bit is received and acted upon the phase difference between antennas shall be n radians.

The phase offset applied between the antennas is updated according to the number and value of FSM, bits received as
givenintable 12.
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Table 12: FSM,, normal initialisation for closed loop mode 2

FSMpn Phase difference between antennas (radians)
--- n (normal initialisation)
or held from previous setting (compressed mode recovery)
0-- T
1-- 0
00- T
01- -n/2
11- 0
10- /2
000 T
001 -3n/4
011 -m/2
010 -n/4
110 0
111 nl4
101 /2
100 3n/4

This operation appliesin both the soft handover and non soft handover cases.

7.3.3 Mode 2 operation during compressed mode

7.3.3.1 Downlink in compressed mode and uplink in normal mode

When the downlink isin compressed mode and the uplink isin normal mode, the closed loop mode 2 functions are
described below.

When the UE is not listening to the CPICH from antennas 1 and 2 during the downlink transmission gap, the UE sends
the last FSM bits calculated before the start of the downlink transmission gap.

Recovery from compressed mode is described in the following. Downlink transmissions commence at the pilot field of
slot Nlast asdescribed in[2].

After atransmission gap, UTRAN Access Point sets the power in both antennas to 0.5 until a FSMy, bit is received and
acted upon. Until the first FSM,, bit is received and acted upon, UTRAN uses the phase offset, which was applied
before the transmission interruption (table 12).

If the uplink slot Nlast+1 (modulo 15) occurs at the beginning of a FSM period (that is at ot 0,4,8,0r 12), the UE sends
the FSM message in the normal way, with 3 FSM, bits and with the FSM, bit on slot 3, 7 or 11, and the UTRAN
Access Point acts on the FSM, bits according to table 12.

If the uplink slot Nlast+1 (modulo 15) does not occur at the beginning of a FSM period, the following operation is
performed. In each of the remaining slots of the partial FSM period, that is from slot Nlast+1 (modulo 15) until the final
dot (ot 3, 7, 11or 14), and for the first slot of the next full FSM period, the UE sends the first (i.e. MSB) bit of the
FSM», message, and at the UTRAN access point the phase offset applied between the antennas is updated according to
the number and value of FSM, bits received as given in table 13. During the following full FSM period, which starts on
dot 0, 4, 8, or 12, the UE sends the FSM message in the normal way, with 3 FSM, bits and with the FSMy, bit on slot
3, 7 or 11, and the UTRAN Access Point acts on the FSM, bits according to table 12.

Table 13: FSMy;, subfield of closed loop mode 2 in compressed mode recovery period

FSMph Phase difference between antennas (radians)
- held from previous setting
0 b1
1 0
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7.3.3.2 Both downlink and uplink in compressed mode

During both downlink and uplink compressed mode, the UTRAN and the UE performs the functions of recovery after
transmission gaps as described in the previous subclause 7.3.3.1.

7.3.3.3 Uplink in compressed mode and downlink in normal mode

The UTRAN continues to update the weight vector w until the uplink transmission gap starts and no more FSM bits are
received. Then, UTRAN Access Point continues to apply the weight vector w, which was used before the transmission
gap. When the UE resumes transmission in uplink, it chooses FSM according to normal operation as described in
section 7.3 and 7.3.1. If the uplink signalling does not resume at the beginning of a FSM period, the UE shall calculate
the remaining FSM bits according to section 7.3, using the last FSM (s) sent before the uplink gap as the “ previously
transmitted bits of the FSM”.

The calculation of the phase adjustment by UTRAN remains unspecified until all 3 FSMy, bits have been received
following the uplink transmission gap. The calculation of the power adjustment by UTRAN remains unspecified until
an FSM, bit has been received following the uplink transmission gap.

7.3.4 Mode 2 initialisation during compressed mode

7.3.4.1 Downlink in compressed mode

When closed loop mode 2 isinitialised during the downlink transmission gap of compressed mode there are slots for
which no FSM hit is calculated and no previous sent FSM bit is available.

Inthiscase, if the UE isrequired to send feedback in the uplink, the FB command to the UTRAN shall be'0'".

The UTRAN and the UE perform the functions of recovery after the downlink transmission gap as described in the
previous subclause 7.3.3.1. If no previous phase setting is available, UTRAN shall use the phase offset &, until the first
FSMh bit is received and acted upon.

7.3.4.2 Uplink in compressed mode

Initialisation of closed |oop mode 2 operation during uplink compressed mode only is not specified.
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4.3.2 Radio link establishment and physical layer reconfiguration for
dedicated channels

43.2.1 General

Two synchronisation procedures are defined in order to obtain physical layer synchronisation of dedicated channels
between UE and UTRAN:

- Synchronisation procedure A : This procedure shall be used when at least one downlink dedicated physical
channel and one uplink dedicated physical channel are to be set up on a frequency and none of the radio links
after the establishment/reconfiguration existed prior to the establishment/reconfiguration which also includes the
following cases:

- the UE was previously on another RAT i.e. inter-RAT handover
- the UE was previoudly on another frequency i.e. inter-frequency hard handover

- the UE hasall its previous radio links removed and replaced by other radio linksi.e. intra-frequency hard-
handover

- Synchronisation procedure B : This procedure shall be used when one or several radio links are added to the
active set and at least one of the radio links prior to the establishment/reconfiguration still exists after the
establishment/reconfiguration.

For existing radio links, the reconfiguration of downlink phase reference from P-CPICH or S-CPICH to dedicated pilots
is not supported. For all other physical layer reconfigurations not listed above, the UE and UTRAN shall not perform
any of the synchronisation procedures listed above.

The two synchronisation procedures are described in subclauses 4.3.2.3 and 4.3.2.4 respectively.

4322 Node B radio link set state machine

In Node B, each radio link set can be in three different states: initial state, out-of-sync state and in-sync state.
Transitions between the different statesis shown in figure 1 below. The state of the Node B at the start of radio link
establishment is described in the following subclauses. Transitions between initial state and in-sync state are described
in subclauses 4.3.2.3 and 4.3.2.4 and transitions between the in-sync and out-of-sync states are described in

subclause 4.3.3.2.

Initial
state

RL Restore

RL Failure

In-sync /_\A
state V\_/

RL Restore

Out-of-sync
state

Figure 1. Node B radio link set states and transitions

4.3.2.3 Synchronisation procedure A

The synchronisation establishment procedure, which begins at the time indicated by higher layers (either immediately at
receipt of upper layer signalling, or at an indicated activation time), is as follows:

a) Each Node B involved in the procedure sets all the radio link sets which are to be set-up for this UE in theinitial
State.
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b)

d)

e

UTRAN shall start the transmission of the downlink DPCCH and may start the transmission of DPDCH if any
dataisto be transmitted. Theinitial downlink DPCCH transmit power is set by higher layers[6]. Downlink TPC
commands are generated as described in 5.1.2.2.1.2.

The UE establishes downlink chip and frame synchronisation of DPCCH, using the P-CCPCH timing and timing
offset information notified from UTRAN. Frame synchronisation can be confirmed using the frame
synchronisation word. Downlink synchronisation statusis reported to higher layers every radio frame according
to subclause 4.3.1.2.

The UE shall not transmit on uplink until higher layers consider the downlink physical channel established. If no
activation time for uplink DPCCH has been signalled to the UE, uplink DPCCH transmission shall start when
higher layers consider the downlink physical channel established. If an activation time has been given, uplink
DPCCH transmission shall not start before the downlink physical channel has been established and the activation
time has been reached. Physical channel establishment and activation time are defined in [5]. The initial uplink
DPCCH transmit power is set by higher layers [5]. In case of physical layer reconfiguration the uplink DPCCH
power is kept unchanged between before and after the reconfiguration except for inner loop power control
adjustments. A power control preamble shall be applied asindicated by higher layers. The transmission of the
uplink DPCCH power control preamble shall start N, radio frames prior to the start of uplink DPDCH
transmission, where Ny, is a higher layer parameter set by UTRAN [5]. Note that the transmission start delay
between DPCCH and DPDCH may be cancelled using a power control preamble of O length. The starting time
for transmission of DPDCHSs shall also satisfy the constraints on adding transport channelsto a CCTrCH, as
defined in [2] sub-clause 4.2.14, independently of whether there are any bits mapped to the DPDCHSs. During the
uplink DPCCH power control preamble, independently of the selected TFC, no transmission is done on the
DPDCH.

UTRAN establishes uplink chip and frame synchronisation. Frame synchronisation can be confirmed using the
frame synchronisation word. Radio link setsremain in theinitial state until N_INSYNC_IND successive in-sync
indications are received from layer 1, when Node B shall trigger the RL Restore procedure indicating which
radio link set has obtained synchronisation. When RL Restore has been triggered the radio link set shall be
considered to be in the in-sync state. The parameter value of N_INSYNC_IND is configurable, see [6]. The RL
Restore procedure may be triggered several times, indicating when synchronisation is obtained for different radio
link sets.

Note: The total signalling response delay for the establishment of a new DPCH shall not exceed the

requirements given in [5] sub-clause 13.5.

4.3.2.4 Synchronisation procedure B

The synchronisation procedure B, which begins at the time indicated by higher layers (either immediately at receipt of
upper layer signalling, or at an indicated activation time) is as follows:

a)

b)

0)

The following applies to each Node B involved in the procedure:
- New radio link setsare set up to beininitial state.

- If one or several radio links are added to an existing radio link set, thisradio link set shall be considered to be
in the state the radio link set was prior to the addition of the radio link, i.e. if the radio link set wasinthein-
sync state before the addition of theradio link it shall remain in that state.

UTRAN starts the transmission of the downlink DPCCH/DPDCH for each new radio link at a frame timing such
that the frame timing received at the UE will be within Ty £+ 148 chips prior to the frame timing of the uplink
DPCCH/DPDCH at the UE. Simultaneously, UTRAN establishes uplink chip and frame synchronisation of each
new radio link. Frame synchronisation can be confirmed using the frame synchronization word. Radio link sets
considered to bein the initial state shall remain in theinitial state until N_INSYNC_IND successive in-sync
indications are received from layer 1, when Node B shall trigger the RL Restore procedure indicating which
radio link set has obtained synchronisation. When RL Restore istriggered the radio link set shall be considered
to bein the in-sync state. The parameter value of N_INSYNC _IND isconfigurable, see [6]. The RL Restore
procedure may be triggered several times, indicating when synchronisation is obtained for different radio link
sets.

The UE establishes chip and frame synchronisation of each new radio link. Layer 1 in the UE keeps reporting
downlink synchronisation status to higher layers every radio frame according to the second phase of sub-clause
4.3.1.2. Frame synchronisation can be confirmed using the frame synchronization word.
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4.3.2 Radio link establishment and physical layer reconfiguration for
dedicated channels

43.2.1 General

Two synchronisation procedures are defined in order to obtain physical layer synchronisation of dedicated channels
between UE and UTRAN:

- Synchronisation procedure A : This procedure shall be used when at least one downlink dedicated physical
channel and one uplink dedicated physical channel are to be set up on a frequency and none of the radio links
after the establishment/reconfiguration existed prior to the establishment/reconfiguration which also includes the
following cases:

- the UE was previously on another RAT i.e. inter-RAT handover
- the UE was previoudly on another frequency i.e. inter-frequency hard handover

- the UE hasall its previous radio links removed and replaced by other radio linksi.e. intra-frequency hard-
handover

- Synchronisation procedure B : This procedure shall be used when one or several radio links are added to the
active set and at least one of the radio links prior to the establishment/reconfiguration still exists after the
establishment/reconfiguration.

For existing radio links, the reconfiguration of downlink phase reference from P-CPICH or S-CPICH to dedicated pilots
is not supported. For all other physical layer reconfigurations not listed above, the UE and UTRAN shall not perform
any of the synchronisation procedures listed above.

The two synchronisation procedures are described in subclauses 4.3.2.3 and 4.3.2.4 respectively.

4322 Node B radio link set state machine

In Node B, each radio link set can be in three different states: initial state, out-of-sync state and in-sync state.
Transitions between the different statesis shown in figure 1 below. The state of the Node B at the start of radio link
establishment is described in the following subclauses. Transitions between initial state and in-sync state are described
in subclauses 4.3.2.3 and 4.3.2.4 and transitions between the in-sync and out-of-sync states are described in

subclause 4.3.3.2.

Initial
state

RL Restore

RL Failure

In-sync /_\A
state V\_/

RL Restore

Out-of-sync
state

Figure 1. Node B radio link set states and transitions

4.3.2.3 Synchronisation procedure A

The synchronisation establishment procedure, which begins at the time indicated by higher layers (either immediately at
receipt of upper layer signalling, or at an indicated activation time), is as follows:

a) Each Node B involved in the procedure sets all the radio link sets which are to be set-up for this UE in theinitial
State.
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b)

d)

e

UTRAN shall start the transmission of the downlink DPCCH and may start the transmission of DPDCH if any
dataisto be transmitted. Theinitial downlink DPCCH transmit power is set by higher layers[6]. Downlink TPC
commands are generated as described in 5.1.2.2.1.2.

The UE establishes downlink chip and frame synchronisation of DPCCH, using the P-CCPCH timing and timing
offset information notified from UTRAN. Frame synchronisation can be confirmed using the frame
synchronisation word. Downlink synchronisation statusis reported to higher layers every radio frame according
to subclause 4.3.1.2.

The UE shall not transmit on uplink until higher layers consider the downlink physical channel established. If no
activation time for uplink DPCCH has been signalled to the UE, uplink DPCCH transmission shall start when
higher layers consider the downlink physical channel established. If an activation time has been given, uplink
DPCCH transmission shall not start before the downlink physical channel has been established and the activation
time has been reached. Physical channel establishment and activation time are defined in [5]. The initial uplink
DPCCH transmit power is set by higher layers [5]. In case of physical layer reconfiguration the uplink DPCCH
power is kept unchanged between before and after the reconfiguration except for inner loop power control
adjustments. A power control preamble shall be applied asindicated by higher layers. The transmission of the
uplink DPCCH power control preamble shall start N, radio frames prior to the start of uplink DPDCH
transmission, where Ny, is a higher layer parameter set by UTRAN [5]. Note that the transmission start delay
between DPCCH and DPDCH may be cancelled using a power control preamble of O length. The starting time
for transmission of DPDCHSs shall also satisfy the constraints on adding transport channelsto a CCTrCH, as
defined in [2] sub-clause 4.2.14, independently of whether there are any bits mapped to the DPDCHSs. During the
uplink DPCCH power control preamble, independently of the selected TFC, no transmission is done on the
DPDCH.

UTRAN establishes uplink chip and frame synchronisation. Frame synchronisation can be confirmed using the
frame synchronisation word. Radio link setsremain in theinitial state until N_INSYNC_IND successive in-sync
indications are received from layer 1, when Node B shall trigger the RL Restore procedure indicating which
radio link set has obtained synchronisation. When RL Restore has been triggered the radio link set shall be
considered to be in the in-sync state. The parameter value of N_INSYNC_IND is configurable, see [6]. The RL
Restore procedure may be triggered several times, indicating when synchronisation is obtained for different radio
link sets.

Note: The total signalling response delay for the establishment of a new DPCH shall not exceed the

requirements given in [5] sub-clause 13.5.

4.3.2.4 Synchronisation procedure B

The synchronisation procedure B, which begins at the time indicated by higher layers (either immediately at receipt of
upper layer signalling, or at an indicated activation time) is as follows:

a)

b)

0)

The following applies to each Node B involved in the procedure:
- New radio link setsare set up to beininitial state.

- If one or several radio links are added to an existing radio link set, thisradio link set shall be considered to be
in the state the radio link set was prior to the addition of the radio link, i.e. if the radio link set wasinthein-
sync state before the addition of theradio link it shall remain in that state.

UTRAN starts the transmission of the downlink DPCCH/DPDCH for each new radio link at a frame timing such
that the frame timing received at the UE will be within Ty £+ 148 chips prior to the frame timing of the uplink
DPCCH/DPDCH at the UE. Simultaneously, UTRAN establishes uplink chip and frame synchronisation of each
new radio link. Frame synchronisation can be confirmed using the frame synchronization word. Radio link sets
considered to bein the initial state shall remain in theinitial state until N_INSYNC_IND successive in-sync
indications are received from layer 1, when Node B shall trigger the RL Restore procedure indicating which
radio link set has obtained synchronisation. When RL Restore istriggered the radio link set shall be considered
to bein the in-sync state. The parameter value of N_INSYNC _IND isconfigurable, see [6]. The RL Restore
procedure may be triggered several times, indicating when synchronisation is obtained for different radio link
sets.

The UE establishes chip and frame synchronisation of each new radio link. Layer 1 in the UE keeps reporting
downlink synchronisation status to higher layers every radio frame according to the second phase of sub-clause
4.3.1.2. Frame synchronisation can be confirmed using the frame synchronization word.
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Reason for change: 3 Power control for dl channels supporting CPCH (DL-DPCCH for CPCH, AP-
AICH, CD/CA-ICH is not described. Only the uplink power control for the CPCH
is described as part of the CPCH access procedure.

The detection requirement for the indicator channels (AP-AICH, CD/CA/ICH) for
the UE were already included in Rel-5 of 25.101 in line with the AICH detection
requirement. The power levels for these indicators are missing from the RRC, but
present in the NBAP. There is hence an inconsistency between the
specifications. The power levels should be introduced in 25.214 and 25.331 in a
consistent manner.

As power control for the DL-DPCCH for CPCH is not described it is not fully clear
that the CPCH may not be combined with DPC_MODE neither SSDT. It is not
fully clear either how many offsets there are on the different field for the DL-
DPCCH for CPCH nor how the offsets are defined. As the power of the CCC field
is equal to the pilot only one offset is needed, as there is no TFCI bit. This
clarification is needed in order to correct also the number of offsets and their
meaning in 25.433, which currently defines 3 offsets as for the dedicated
channels.

Summary of change: 38 A section is added to describe the downlink power control for the DI-DPCCH for
CPCH. The power offsets between the different fields (TPC, CCC and pilot) are
clarified. Furthermore an example for the inner loop power control for the DL-
DPCCH is added in alignment with power control for the DPCCH/DPDCH when
applicable (power control in normal mode and no SSDT). As the DL-DPCCH for
CPCH is not in soft handover, the Node B behaviour is described as an example
rather than mandatory.

Other sections are added in order to align the power setting procedure for the
AP-AICH and CD/CA-ICH to that of the AICH. In that case the node B behaviour
is mandatory as it impacts the UE detecting capability.
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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 DPDCHSs is 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]

5.2.1.2 Ordinary transmit power control

5.2.1.2.1 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 given in 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;

- if DPC_MODE =1 : the UE repeats the same TPC command over 3 dots and the new TPC command is
transmitted such that there is a new command at the beginning of the frame.

The DPC_MODE parameter is a UE specific parameter controlled by the UTRAN.

The UE shall not make any assumptions on how the downlink power is set by UTRAN, in order to not prohibit usage of
other UTRAN power control algorithms than what is defined in subclause 5.2.1.2.2.

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 TPC. to be 0 or 1, and shall update the power
every dot. If DPC_MODE = 1, UTRAN shall estimate the transmitted TPC command TPCy over three dotsto be 0 or
1, and shall update the power every three dots.

After estimating the k:ith 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) + Poa(k),

where Prpc(K) isthe kith 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].

Prpc(K) is calculated according to the following.

If the value of Limited Power Increase Used parameter is’Not used’, then

+ Ao if TPCL(K) =1

Prec(K) = .
rec (K) {—Am it TPC_ (k) =0 ' @

If the value of Limited Power Increase Used parameter is’'Used’, then the k:th inner loop power adjustment shall be
calculated as:
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+ A if TPC,(K)=1 and A, (K)+ A < Power Raise Limit
Poo(k)={ 0 if TRC,(K)=1 and A, (K)+ A >Power Raise Limit ,[dB] (2)
— Arpc if TPC_, (k) =0

where

k-1

Asum(k) = Z Prec (M)

i=k—DL_Power_Averaging_Window_Size
is the temporary sum of the last DL_Power_Averaging Window_Size inner loop power adjustments (in dB).

For the first (DL_Power_Averaging_Window_Size — 1) adjustments after the activation of the limited power increase
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 A+pc can take four values. 0.5, 1, 1.5 or 2 dB. It is mandatory for UTRAN to support Atpc
of 1 dB, while support of other step sizesis optional.

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 is to recover asfast aspossible a
signal-to-interference ratio (SIR) close to the target SIR after each transmission gap.

The UE behaviour is the same in compressed mode asin normal mode, described in subclause 5.2.1.2, except that the
target SIR is offset by higher layer signalling.

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 dot just before the transmission gap.

In every dot during compressed mode except during downlink transmission gaps, UTRAN shall estimate the kith 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) is the k:ith 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 a 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].

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

The power control step size Asrep = Arp.trc during RPL slots after each transmission gap and Asrep = Arpc Otherwise,
where:

- RPL isthe recovery 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 dots. If atransmission gap is scheduled to start before RPL slots have
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elapsed, then the recovery period shall end at the start of the gap, and the value of RPL shall be reduced
accordingly.

— Agp.trc iscaled the recovery power control step size and is expressed in dB. Agp.1pc IS €qual to the minimum
value of 3 dB and 2A+pc.

The power offset Pgr(K) = 6Py - Ppre, Where 8P, and 8Py, are respectively the value of 5P in the current slot and
the most recently transmitted slot and 6P is computed as follows:

8P = max (AP1_compression, ..., APn_compression) + AP1_coding + AP2_coding

where n isthe number of different TTI lengths amongst TTIs of al TrChs of the CCTrCh, where AP1_coding and
AP2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaSIRafterl, DeltaSIRafter2 signaled by
higher layers as:

- AP1 coding = DeltaSIR1 if the start of the first transmission gap in the transmission gap pattern is within the
current frame.

- APlcoding = DeltaSIRafterl if the current frame just follows a frame containing the start of the first transmission
gap in the transmission gap pattern.

- AP2_coding = DeltaSIR2 if the start of the second transmission gap in the transmission gap pattern is within the
current frame.

- AP2_coding = DeltaSIRafter2 if the current frame just follows a frame containing the start of the second
transmission gap in the transmission gap pattern.

- AP1_coding = 0 dB and AP2_coding = 0 dB in &l other cases.
and APi_compression is defined by :
- APi_compression = 3 dB for downlink frames compressed by reducing the spreading factor by 2.

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

- APi_compression =0 dB in all other cases.

In case several compressed mode patterns are used simultaneously, a 8P offset is computed for each compressed mode
pattern and the sum of all 8P offsetsis applied to the frame.

For al time slots except those in transmissions gaps, the average power of transmitted DPDCH symbols over one
timedot shall not exceed Maximum_DL_Power (dB) by more than Pgg, 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].

5.2.1.4 Site selection diversity transmit power control

5.2.14.1 General

Site selection diversity transmit power control (SSDT) is another macro diversity method in soft handover mode. This
method is optional in UTRAN.

Operation is summarised as follows. The UE selects one of the cells from its active set to be ‘primary’, all other cells
are classed as ‘non primary’. The main objectiveis to transmit on the downlink from the primary cell, thus reducing the
interference caused by multiple transmissions in a soft handover mode. A second objective isto achieve fast site
selection without network intervention, thus maintaining the advantage of the soft handover. In order to select a primary
cell, each cell isassigned atemporary identification (ID) and UE periodically informs a primary cell 1D to the
connecting cells. The non-primary cells selected by UE switch off the transmission power. The primary cell ID is
delivered by UE to the active cells via uplink FBI field. SSDT activation, SSDT termination and ID assignment are all
carried out by higher layer signalling.
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SSDT can only be used when the P-CPICH is used as the downlink phase reference.

521411 Definition of temporary cell identification

Each cell is given atemporary ID during SSDT and the ID is utilised as site selection signal. The ID isgiven abinary
bit sequence. There are three different lengths of coded 1D available denoted as "long”, "medium” and "short". The
network decides which length of coded ID is used. Settings of ID codes for 1-bit and 2-bit FBI are exhibited in table 3
and table 4, respectively.

Table 3: Settings of ID codes for 1 bit FBI

ID code
ID label "long" "medium" "short"
a 000000000000000 (0)0000000 00000
b 101010101010101 (0)1010101 01001
C 011001100110011 (0)0110011 11011
d 110011001100110 (0)1100110 10010
e 000111100001111 (0)0001111 00111
f 101101001011010 (0)1011010 01110
g 011110000111100 (0)0111100 11100
h 110100101101001 (0)1101001 10101
Table 4: Settings of ID codes for 2 bit FBI
ID code
(Column and Row denote slot position and FBI-bit position.)
ID label "long" "medium" "short"
a (0)0000000 (0)000 000
(0)0000000 (0)000 000
b (0)0000000 (0)o00 000
(1)1111111 (1)111 111
c (0)1010101 (0)101 101
(0)1010101 (0)101 101
d (0)1010101 (0)101 101
(10101010 (1010 010
e (0)0110011 (0)011 011
(0)0110011 (0)011 011
f (0)0110011 (0)011 011
(1)1001100 (1)100 100
g (0)1100110 (0)110 110
(0)1100110 (0)110 110
h (0)1100110 (0)110 110
(1)0011001 (1)o01 001

The ID code bits shown in table 3 and table 4 are transmitted from left to right. In table 4, the first row givesthe first
FBI bit in each dot, the second row gives the 2nd FBI bit in each dlot. The ID code(s) are transmitted aligned to the
radio frame structure (i.e. ID codes shall be terminated within aframe). If FBI space for sending the last ID code within
aframe cannot be obtained, the first bit(s) from that 1D code are punctured. The bit(s) to be punctured are shownin
bracketsin table 3 and table 4.

The alignment of the ID codes to the radio frame structure is not affected by transmission gaps resulting from uplink
compressed mode.

5.2.1.4.2 TPC procedure in UE
The UE shall generate TPC commands to control the network transmit power and send them in the TPC field of the

uplink DPCCH based on the downlink signals from the primary cell only. An example on how to derive the TPC
commandsis given in Annex B.2.
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5.2.1.4.3 Selection of primary cell

The UE selects aprimary cell periodically by measuring the RSCP of P-CPICHSs transmitted by the active cells. The
cell with the highest P-CPICH RSCP is detected as a primary cell.

5.21.4.4 Delivery of primary cell ID

The UE periodically sendsthe 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 simultaneoudly:

- Thereceived 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.

- If uplink compressed mode is used, and less than | N,p/3] bits are lost from the ID code (as a result of uplink
compressed mode), where N;p isthe number of bitsin the ID code (after puncturing according to clause
5.2.1.4.1.1, if puncturing has been done).

Otherwise the cell recognisesits state as primary.

The state of the cells (primary or non-primary) in the active set is updated synchronously. If a cell receives the last
portion of the coded ID in uplink slot j, the state of cell is updated in downlink slot (j+1+T,s) mod 15, where Ty is
defined as a constant of 2 time dots. The updating of the cell state is not influenced by the operation of downlink
compressed mode.

At the UE, the primary 1D code to be sent to the cellsis segmented into a number of portions. These portions are
distributed in the uplink FBI S-field. The cell in SSDT collects the distributed portions of the primary ID code and then
detects the transmitted ID. The period of the primary cell update depends on the settings of the code length and the
number of FBI bits assigned for SSDT use as shown in table 5.

Table 5: Period of primary cell update

The number of FBI bits per slot assigned for SSDT
code length 1 2
"long" 1 update per frame 2 updates per frame
"medium" 2 updates per frame 4 updates per frame
"short" 3 updates per frame 5 updates per frame
5.2.1.45 TPC procedure in the network

In SSDT, anon-primary cell can switch off its DPDCH output (i.e. no transmissions).

The cell manages two downlink transmission power levels, P1, and P2. Power level P1isused for downlink DPCCH
transmission power level and this level is updated in the same way with the downlink DPCCH power adjustment
specified in 5.2.1.2.2 (for normal mode) and 5.2.1.3 (for compressed mode) regardless of the selected state (primary or
non-primary). The actual transmission power of TFCI, TPC and pilot fields of DPCCH is set by adding P1 and the
offsets PO1, PO2 and PO3, respectively, as specified in 5.2.1.1. P2 is used for downlink DPDCH transmission power
level and thislevel isset to PLif the cell is selected as primary, otherwise P2 is switched off. The cell updates P1 first
and P2 next, and then the two power settings P1 and P2 are maintai ned within the power control dynamic range. Table 6
summarizes the updating method of P1 and P2.

Table 6: Updating of P1 and P2

State of cell P1 (DPCCH) P2 (DPDCH)
non primary | Updated in the same | Switched off
way with the downlink
DPCCH power
adjustment specified
in5.2.1.2.2 and
5.2.1.3

primary =P1
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5.2.2 PDSCH

The PDSCH power control can be based on the following solutions, which are selectable, by the network:
- Inner-loop power control based on the power control commands sent by the UE on the uplink DPCCH.

- Slow power control.

5.2.3 DL-DPCCH for CPCH

5.2.3.1 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. The UE shall send a unique TPC command in each slot asin the DPCCH/DPDCH case for
DPC MODE=0.

The TPC commands setting may be based on the example provided in Annex B.2 for the DPCCH/DPDCH. However in
the DL-DPCCH for CPCH case, the setting of the SIR_target by the outer loop power control is based on a DL-DPCCH
for CPCH BER target provided by the UTRAN rather than a TrCH BLER. Also thereis no soft handover, neither
SSDT, used in combination with the CPCH.

The UE shall not make any assumptions on how the downlink power is set by UTRAN, in order to not prohibit usage of
other UTRAN power control algorithms than what is defined in sub-clause 5.2.1.2.2.

5.2.3.2 UTRAN behaviour

The relative transmit power offsets between the different DPCCH fields (TPC and pilot) and CCC field is determined
by the network. The power of CCC field in DL DPCCH for CPCH is the same as the power of the pilot field.

The TPC field of the DPCCH is offset relative to the pilot by PO2dB. This power offsets may vary in time. The method
for controlling the power offset within UTRAN is specified in [6]

The UTRAN behaviour for the power control is |eft open to the implementation. As an example it may be based on the
UTRAN behaviour for the DPCCH/DPDCH as specified in sub-clause 5.2.1.2.2, with the following exceptions :
DPC MODE should be set to 0 asthereisno DPC_MODE parameter for CPCH and there is no support of Site
selection diversity power control for the DL-DPCCH for CPCH as Soft handover is not applicable to the CPCH.

5.2.43 AICH

The UE isinformed about the relative transmit power of the AICH (measured as the power per transmitted acquisition
indicator) compared to the primary CPICH transmit power by the higher layers.

5.2.54 PICH

The UE isinformed about the relative transmit power of the PICH (measured as the power over the paging indicators)
compared to the primary CPICH transmit power by the higher layers.

5.2.65 S-CCPCH

The TFCI and pilot fields may be offset relative to the power of the data field. The power offsets may vary in time.

5.2.76 CSICH

The UE isinformed about the relative transmit power of the CSICH (measured as the power per transmitted status
indicator) compared to the primary CPICH transmit power by the higher layers.
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5.2.8 AP-AICH

The UE isinformed about the relative transmit power of the AP-AICH (measured as the power per transmitted
acquisition indicator) compared to the primary CPICH transmit power by the higher layers.

5.2.9 CA/CD-ICH

The UE isinformed about the relative transmit power of the CA/CD-ICH (measured as the power per transmitted
acquisition indicator) compared to the primary CPICH transmit power by the higher layers.
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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
antennas in 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 DPDCHSs is 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]

5.2.1.2 Ordinary transmit power control

5.2.1.2.1 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 given in 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;

- if DPC_MODE = 1: the UE repeats the same TPC command over 3 slots and the new TPC command is
transmitted such that there is a new command at the beginning of the frame.

The DPC_MODE parameter is a UE specific parameter controlled by the UTRAN.

The UE shall not make any assumptions on how the downlink power is set by UTRAN, in order to not prohibit usage of
other UTRAN power control algorithms than what is defined in subclause 5.2.1.2.2.

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 TPC. to be 0 or 1, and shall update the power
every dot. If DPC_MODE = 1, UTRAN shall estimate the transmitted TPC command TPCy over three dotsto be 0 or
1, and shall update the power every three dots.

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) + Poa(k),

where Prpc(K) isthe kith 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].

Ppc(K) is calculated according to the following.
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If the value of Limited Power Increase Used parameter is’Not used’, then

+ A if TPC(K) =1

Prec (K) = (0B,
ree() {—ATPC if TPC, (k=0 ' @

If the value of Limited Power Increase Used parameter is’'Used’, then the k:th inner loop power adjustment shall be
calculated as:

+Ampe IFTPC(K)=1 and Ay, (K)+ Apc <Power_Raise Limit
Poc(k)=4 O if TPC(K)=1 and A, (K)+ A = Power_Raise Limit ,[dB] (2)
— Atpe if TPC(k)=0

where

k-1

Asum(k) = Z Prec (M)

i=k—DL_Power_Averaging_Window_Size
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 of the limited power increase
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 A+pc can take four values. 0.5, 1, 1.5 or 2 dB. It is mandatory for UTRAN to support Atpc
of 1 dB, while support of other step sizesis optional.

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 acomplex 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 is to 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, except that the
target SIR is offset by higher layer signalling.

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 dlot just before the transmission gap.

In every dlot during compressed mode except during downlink transmission gaps, UTRAN shall estimate the k:ith 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 kith power adjustment due to the inner loop power control, Pgr(K) is the k-th power adjustment due
to the downlink target SIR variation, and P,y (k) [dB] is a 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].
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Due to transmission gaps in uplink compressed frames, there may be missing TPC commands in the uplink. If no uplink
TPC command is received, 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 Agrep instead of Arpc.

The power control step size Astep = Agp.trc during RPL dlots after each transmission gap and Asregp = Atpc Otherwise,
where:

- RPL isthe recovery 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 dots. 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.

— Agp.rc iscalled the recovery power control step size and is expressed in dB. Agp.trc iS equal to the minimum
value of 3dB and 2A+rpc.

The power offset Pgr(K) = 6Py - 8Pprey, Where 8P, and 8Py, are respectively the value of 5P in the current slot and
the most recently transmitted slot and 8P is computed as follows:

6P = max (AP1_compression, ..., APn_compression) + AP1_coding + AP2_coding

where n isthe number of different TTI lengths amongst TTIs of al TrChs of the CCTrCh, where AP1_coding and
AP2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaSIRafterl, DeltaSIRafter2 signaled by
higher layers as:

- AP1 coding = DeltaSIR1 if the start of the first transmission gap in the transmission gap pattern is within the
current frame.

- APlcoding = DeltaSI Rafterl if the current frame just follows a frame containing the start of the first transmission
gap in the transmission gap pattern.

- AP2_coding = DeltaSIR2 if the start of the second transmission gap in the transmission gap pattern is within the
current frame.

- AP2_coding = DeltaSIRafter2 if the current frame just follows a frame containing the start of the second
transmission gap in the transmission gap pattern.

- APl coding=0dB and AP2_coding =0 dB in all other cases.
and APi_compression is defined by :
- APi_compression = 3 dB for downlink frames compressed by reducing the spreading factor by 2.
- APi_compression = 10 log (15*F;/ (15*F; - TGL))) if there is atransmission gap created by puncturing method
within the current TTI of length F; frames, where TGL; is the gap length in number of dots (either from one gap
or asum of gaps) inthe current TTI of length F; frames.

- APi_compression = 0 dB in all other cases.

In case several compressed mode patterns are used simultaneously, a 8P offset is computed for each compressed mode
pattern and the sum of all 6P offsetsis applied to the frame.

For all time slots except those in transmissions gaps, the average power of transmitted DPDCH symbols over one
timeslot shall not exceed Maximum_DL_Power (dB) by more than Pgg, nor shal 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].

5.2.1.4 Site selection diversity transmit power control

5.2.14.1 General

Site selection diversity transmit power control (SSDT) is another macro diversity method in soft handover mode. This
method is optional in UTRAN.
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Operation is summarised as follows. The UE selects one of the cells from its active set to be ‘primary’, all other cells
are classed as ‘non primary’. The main objective is to transmit on the downlink from the primary cell, thus reducing the
interference caused by multiple transmissions in a soft handover mode. A second objective isto achieve fast site
selection without network intervention, thus maintaining the advantage of the soft handover. In order to select a primary
cell, each cell is assigned atemporary identification (ID) and UE periodically informs a primary cell ID to the
connecting cells. The non-primary cells selected by UE switch off the transmission power. The primary cell ID is
delivered by UE to the active cells via uplink FBI field. SSDT activation, SSDT termination and ID assignment are all
carried out by higher layer signalling.

SSDT can only be used when the P-CPICH is used as the downlink phase reference.

UTRAN may also command UE to use SSDT signalling in the uplink although cells would transmit the downlink as
without SSDT active. In case SSDT is used in the uplink direction only, the processing in the UE for the radio links
received in the downlink is as with macro diversity in non-SSDT case. The downlink operation mode for SSDT is set by
higher layers. UTRAN may use the SSDT information for the PDSCH power control as specified in section 5.2.2.

NOTE: Thisfeatureof SSDT limited to uplink only appliesto terminals that are DSCH capable.

521411 Definition of temporary cell identification

Each cell is given atemporary ID during SSDT and the ID is utilised as site selection signal. The ID isgiven abinary
bit sequence. There are three different lengths of coded ID available denoted as"long", "medium" and "short". The
network decides which length of coded ID is used. Settings of 1D codes for 1-bit and 2-bit FBI are exhibited in table 3
and table 4, respectively.

Table 3: Settings of ID codes for 1 bit FBI

ID code
ID label "long" "medium" "short"
a 000000000000000 (0)0000000 00000
b 101010101010101 (0)1010101 01001
c 011001100110011 (0)0110011 11011
d 110011001100110 (0)1100110 10010
e 000111100001111 (0)0001111 00111
f 101101001011010 (0)1011010 01110
g 011110000111100 (0)0111100 11100
h 110100101101001 (0)1101001 10101
Table 4: Settings of ID codes for 2 bit FBI
ID code
(Column and Row denote slot position and FBI-bit position.)
ID label "long" "medium" "short"
a (0)0000000 (0)o00 000
(0)0000000 (0)000 000
b (0)0000000 (0)000 000
(1)1111111 (1)111 111
c (0)1010101 (0)101 101
(0)1010101 (0)101 101
d (0)1010101 (0)101 101
(10101010 (1)o10 010
e (0)0110011 (0)011 011
(0)0110011 (0)011 011
f (0)0110011 (0)011 011
(1)1001100 (1)100 100
g (0)1100110 (0)110 110
(0)1100110 (0)110 110
h (0)1100110 (0)110 110
(1)0011001 (1001 001

The ID code bits shown in table 3 and table 4 are transmitted from left to right. In table 4, the first row givesthe first
FBI bit in each dot, the second row gives the 2nd FBI bit in each slot. The ID code(s) are transmitted aligned to the
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radio frame structure (i.e. ID codes shall be terminated within aframe). If FBI space for sending the last ID code within
aframe cannot be obtained, the first bit(s) from that 1D code are punctured. The bit(s) to be punctured are shown in
brackets in table 3 and table 4.

The alignment of the ID codes to the radio frame structure is not affected by transmission gaps resulting from uplink
compressed mode.
5.2.1.4.2 TPC procedure in UE

The UE shall generate TPC commands to control the network transmit power and send them in the TPC field of the
uplink DPCCH based on the downlink signals from the primary cell only. An example on how to derive the TPC
commandsis givenin Annex B.2.

5.2.1.4.3 Selection of primary cell
The UE selects aprimary cell periodically by measuring the RSCP of P-CPICHSs transmitted by the active cells. The
cell with the highest P-CPICH RSCP is detected as a primary cell.

5.21.4.4 Delivery of primary cell ID

The UE periodically sendsthe 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 simultaneoudly:

- Thereceived 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.

- If uplink compressed mode is used, and less than | N,p/3] bits are lost from the ID code (as a result of uplink
compressed mode), where N;p isthe number of bitsin the ID code (after puncturing according to clause
5.2.1.4.1.1, if puncturing has been done).

Otherwise the cell recognisesits state as primary.

The state of the cells (primary or non-primary) in the active set is updated synchronously. If a cell receives the last
portion of the coded ID in uplink slot j, the state of cell is updated in downlink slot (j+1+T,s) mod 15, where Ty is
defined as a constant of 2 time dots. The updating of the cell state is not influenced by the operation of downlink
compressed mode.

At the UE, the primary 1D code to be sent to the cellsis segmented into a number of portions. These portions are
distributed in the uplink FBI S-field. The cell in SSDT collects the distributed portions of the primary ID code and then
detects the transmitted ID. The period of the primary cell update depends on the settings of the code length and the
number of FBI bits assigned for SSDT use as shown in table 5.

Table 5: Period of primary cell update

The number of FBI bits per slot assigned for SSDT
code length 1 2
"long" 1 update per frame 2 updates per frame
"medium" 2 updates per frame 4 updates per frame
"short" 3 updates per frame 5 updates per frame
5.2.1.45 TPC procedure in the network

In SSDT, anon-primary cell can switch off its DPDCH output (i.e. no transmissions).

The cell manages two downlink transmission power levels, P1, and P2. Power level P1isused for downlink DPCCH
transmission power level and this level is updated in the same way with the downlink DPCCH power adjustment
specified in 5.2.1.2.2 (for normal mode) and 5.2.1.3 (for compressed mode) regardless of the selected state (primary or
non-primary). The actual transmission power of TFCI, TPC and pilot fields of DPCCH is set by adding P1 and the
offsets PO1, PO2 and PO3, respectively, as specified in 5.2.1.1. P2 is used for downlink DPDCH transmission power
level and thislevel isset to PLif the cell is selected as primary, otherwise P2 is switched off. The cell updates P1 first
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and P2 next, and then the two power settings P1 and P2 are maintained within the power control dynamic range. Table 6
summarizes the updating method of P1 and P2.

Table 6: Updating of P1 and P2

State of cell P1 (DPCCH) P2 (DPDCH)
non primary | Updated in the same | Switched off
way with the downlink
DPCCH power
adjustment specified
in5.2.1.2.2 and
5.2.1.3

primary =P1

5.2.2 PDSCH

The PDSCH power control can be based on the following solutions, which are selectable, by the network:
- Inner-loop power control based on the power control commands sent by the UE on the uplink DPCCH.
- Slow power control.

UTRAN may use the SSDT signalling to determine what power offset to use for PDSCH with respect to the associated
downlink DCH when more than one cell may be in the active set.

The PDSCH power offset to be used with respect to the associated DCH depends on whether the cell transmitting
PDSCH is determined to be a primary one or not.

The SSDT commands sent by the UE are averaged in UTRAN side over one or more frames. The averaging window
length parameter as the number of framesto average over, SSDT_aveg_window, and the parameter for the required
number of received primary SSDT commands, SSDT_primary_commands, during the averaging window for declaring
primary status for a cell are given by UTRAN.

If the number of primary ID codes in the uplink received during the averaging window is less than the parameter
ST _primary_commands, then a cell shall consider itself as non-primary and uses the power offset given from
UTRAN to the cell with the data for the PDSCH.

If the number of primary ID codes in the uplink received during the averaging window is equal or more than the
parameter SSDT_primary_commands defines, the cell shall use the power control parameterisation for the primary case.
When the cell considersitself as primary it uses both the power offset for the PDSCH frame for the given UE and the
Enhanced DSCH Power Offset parameter given by the UTRAN for the primary case.

5.2.3 DL-DPCCH for CPCH

5.2.3.1 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. The UE shall send a unique TPC command in each slot asin the DPCCH/DPDCH case for
DPC MODE=0.

The TPC commands setting may be based on the example provided in Annex B.2 for the DPCCH/DPDCH. However in
the DL-DPCCH for CPCH case, the setting of the SIR target by the outer loop power control is based on a DL-DPCCH
for CPCH BER target provided by the UTRAN rather than a TrCH BLER. Also thereis no soft handover, neither
SSDT, used in combination with the CPCH.

The UE shall not make any assumptions on how the downlink power is set by UTRAN, in order to not prohibit usage of
other UTRAN power control algorithms than what is defined in sub-clause 5.2.1.2.2.

5.2.3.2 UTRAN behaviour

The relative transmit power offsets between the different DPCCH fields (TPC and pilot) and CCC field is determined
by the network. The power of CCC field in DL DPCCH for CPCH is the same as the power of the pilot field.
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The TPC field of the DPCCH is offset relative to the pilot by PO2dB. This power offsets may vary in time. The method
for controlling the power offset within UTRAN is specified in [6]

The UTRAN behaviour for the power control is |eft open to the implementation. As an example it may be based on the
UTRAN behaviour for the DPCCH/DPDCH as specified in sub-clause 5.2.1.2.2, with the following exceptions :
DPC MODE should be set to 0 asthereisno DPC_MODE parameter for CPCH and there is no support of Site
selection diversity power control for the DL-DPCCH for CPCH as Soft handover is not applicable to the CPCH.

5.2.43 AICH

The UE isinformed about the relative transmit power of the AICH (measured as the power per transmitted acquisition
indicator) compared to the primary CPICH transmit power by the higher layers.

5.2.54 PICH

The UE isinformed about the relative transmit power of the PICH (measured as the power over the paging indicators)
compared to the primary CPICH transmit power by the higher layers.

5.2.65 S-CCPCH

The TFCI and pilot fields may be offset relative to the power of the data field. The power offsets may vary in time.

5.2.76 CSICH

The UE isinformed about the relative transmit power of the CSICH (measured as the power per transmitted status
indicator) compared to the primary CPICH transmit power by the higher layers.

5.2.8 AP-AICH

The UE isinformed about the relative transmit power of the AP-AICH (measured as the power per transmitted
acquisition indicator) compared to the primary CPICH transmit power by the higher layers.

5.2.9 CA/CD-ICH

The UE isinformed about the relative transmit power of the CA/CD-ICH (measured as the power per transmitted
acquisition indicator) compared to the primary CPICH transmit power by the higher layers.
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