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5214 Site selection diversity transmit power control

5.2.14.1 General

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

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 obijective is to
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 a temporary 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.

5.2.1.4.1.1 Definition of temporary cell identification

Each cell is given a temporary ID during SSDT and the ID is utilised as site selection signal. The ID is given a
binary 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 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 Qooooooioy 00000
(0)0000000
b e ,__,_,_, e S
101010101010101 (0)1010101 01001
c R Coonie oo
011001100110011 (0)0110011 11011
d A nooonnn 1111000(0) LoD
110011001100110 (0)1100110 10010
e Coooi 000 e ool
000111100001111 (0)0001111 00111
f 00000000 e e
101101001011010 (0)1011010 01110
g 001111000011110 [ ] 01010
011110000111100 (0)0111100 11100
h 0000000 LO0Lona 10101
110100101101001 (0)1101001




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 0000000(06) 000(0) 000
0000000(0) 000(0) 000

(0)0000000 (0)000

(0)0000000 (0)000
b 11111111 1111 111
11111111 1111 111
(0)0000000 (0)000 000
(11111111 (1111 111
c Coooooooy I con
LEEEEEETZRY 111(3) 111
(0)1010101 (0)101 101
(01010101 (0101 101
d 11111111 1111 111
0000000(06) 000(0) 000
(0)1010101 (0)101 101
(10101010 (1010 010
e Coo0 coLin e
1111000(0) 110(0) Lon
(0)0110011 (0)011 011
(000110011 (0011 011
f 1111000(0) 110(0) 110
cooodilln e e
(0)0110011 (0)011 011
(1)1001100 (1)100 100
g 0011110(0) 011(0) 010
00111106(0) 011(0) 010
(0)1100110 (0)110 110
(0)1100110 (0)110 110
h 0000 Looon L0
ooooiin Looon L0
(0)1100110 (0)110 110
(10011001 (1001 001

ID must be terminated within a frame. If FBI space for sending a given ID cannot be obtained within a frame,
hence if the entire ID is not transmitted within a frame but must be split over two framlesifitet bit(s) of the
ID is(are) punctured. The relating bit(s) to be punctured are shown with brackets in table 3 and table 4.

5.2.1.4.2 TPC procedure in UE

The TPC procedure of the UE in SSDT is identical to that described in subclause5.2.1.2 or 5.2.1.3 in compressed
mode.

5.2.1.4.3 Selection of primary cell

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

52144 Delivery of primary cell ID

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

- the received primary ID code does not match with the own ID code,

- the received uplink signal quality satisfies a quality threshold, Qth, a parameter defined by the network.

- and, when the uplink link compressed mode, does not results in excessive levels of puncturing on the
coded ID. The acceptable level of puncturing on the coded ID is less than(Big§iXmbols in the
coded ID (where N is the length of the coded ID).



Otherwise the cell recognises its state as primary.

The state of the cells (primary or non-primary) in the active set with update synchronous. If a cell receives the
last portion of the coded ID in uplink slot #j, the state of cell is updated in downlink slot#{(j3Imdd 15}.

Where T is defined as a constant of 2 time slots. The updating of cell state is unchanged by the operation of
downlink compressed mode.

At the UE, the primary ID code to be sent to the cells is 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. Period of primary cell update depends on the settings of 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
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5.1.2.2.2 Algorithm 1 for processing TPC commands

5.1.2.22.1 Derivation of TPC_cmd when only one TPC command is received in each slot

When a UE is not in soft handover, only one TPC command will be received in each slot. In this case, the value of
TPC _cmd is derived as follows:

- If the received TPC command is equal to 0 then TPC_cmd for that slot is —1.

- If the received TPC command is equal to 1, then TPC_cmd for that slot is 1.

5.1.2.2.2.2 Combining of TPC commands known to be the same

When a UE is in soft handover, multiple TPC commands may be received in each slot from different cells in the active

set. In some cases, the UE has the knowledge that some of the transmitted TPC commands in a slot are the same. This is
the case e.g. with receiver diversity or so called softer handover when the UTRAN transmits the same command in all

the serving cells the UE is in softer handover with. For these cases, the TPC commands known to be the same are
combined into one TPC command, to be further combined with other TPC commands as described in subclause
5.1.2.2.2.3.

5.1.2.2.2.3 Combining of TPC commands not known to be the same

In general in case of soft handover, the TPC commands transmitted in the same slot in the different cells may be
different.

This subclause describes the general scheme for comblnat|0n of the TPC commands not known to heathibtsame
A disation,
equirement

First, the UE shall conduct a soft symbol decidigron each of the power control commands TRMBerei=1, 2, ...,
N and N is the number of TPC commands not known to be the same, that may be the result of a first phase of
combination according to subclause 5.1.2.2.2.2.

abeve Finally, the UE derives a combined TPC command, TPC_ cmd asa fuw:ﬂaxhl the Nsoft symbol
decisionseawereentraleommands T R S relabilibrestimateW,:

TPC_cmd =2y (Wy, W, ... W\FRGTFRE——TFPRG,), where TPC_cmd can take the values 1 or -1.

5.1.2.2.3 Algorithm 2 for processing TPC commands

NOTE: Algorithm 2 makes it possible to emulate smaller step sizes than the minimum power control step
specified in section 5.1.2.2.1, or to turn off uplink power control by transmitting an alternating series of
TPC commands.

512231 Derivation of TPC_cmd when only one TPC command is received in each slot

When a UE is not in soft handover, only one TPC command will be received in each slot. In this case, the UE shall
process received TPC commands on a 5-slot cycle, where the sets of 5 slots shall be aligned to the frame boundaries and
there shall be no overlap between each set of 5 slots.

The value of TPC_cmd is derived as follows:

3GPP
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8.1 Determination of feedback information

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

Once every slot, the UE computes the phase adjustpemd for mode 2 the amplitude adjustment that should be
applied at the UTRAN access point to maximise the UE received power. In non-soft handover case, that can be
accomplished by e.g. solving for weight vectarthat maximises

P=w"H"Hw (1)
where
H=[h; h, ]

and where the column vectdisandh, represent the estimated channel impulse responses for the transmission antennas
1 and 2, of length equal to the length of the channel impulse response. The elements of w correspond to the phase and
amplitude adjustments computed by the UE.

During soft handover or SSDT power control, the antenna weight vectan be, for example, determined so as to
maximise the criteria function,

P:l\}-'(HlHH1+ HzHHz*‘MLV 2

whereH; is an estimated channel impulse response for BS#i. In regular SHO, the set of BS#i corresponds to the active
set. With SSDT, the set of BS#i corresponds to the primary base station(s).

The UE feeds back to the UTRAN access point the information on which phase/power settings to use. Feedback
Signalling Message (FSM) bits are transmitted in the portion of FBI field of uplink DPCCH slot(s) assigned to FB Mode
Transmit Diversity, the FBI D field (see 25.211). Each message is of I8ggthNy.+Ngp, bits and its format is shown

in the figure 7. The transmission order of bits is from MSB to LSB, i.e. MSB is transmitted first, &3dVFSMj,

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

MSB LSB

FSMon FSMyo

“— N, >ie Ny —

Figure 7: 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 signaled to L1 of UE by higher layers. Two possibilities exist:

1. When feedback command is transmitted in uplinkishatich is transmitted in a chip offset limited to 102448
chips when compared to received downlink gldlhe adjustment is done at the beginning of the pilot field of the
downlink slot {(+1) mod 15, or

2. When feedback command is transmitted in uplinkishahich is transmitted in a chip offset limited to 162448
chips when compared to received downlink gldlhe adjustment is done at the beginning of the pilot field of the
downlink slot {+2) mod 15.

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, whei<®560.
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5.2.3 AICH

The UE is informed 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.

5.2.4 PICH

The UE is informed about the relative transmit power of the Ri@&hsured as the power over the transmitted paging
indicators, excluding the undefined part of the PICH fracoepared to the primary CPICH transmit power by the
higher layers.

5.2.5 S-CCPCH

The TECI and pilot fields may be offset relative to the power of the data field. The power offsets may vary in time.
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5 Power control

5.1 Uplink power control

5.1.1 PRACH

51.1.1 General

The power control during the physical random access procedure is described in clause 6. The setting of power of the
message control and data parts is described in the next sub-clause.

5.1.1.2 Setting of PRACH control and data part power difference

The message part of the uplink PRACH channel shall employ gain factors to control the control/data part relative power
similar to the uplink dedicated physical channels. Hence, section-5. af2lies also for the RACH message part, with
the differences that:

- [B.is the gain factor for the control part (similar to DPCCH),
- Byis the gain factor for the data part (similar to DPDCH),

- no inner loop power control is performed.

5.1.2 DPCCH/DPDCH

The initial uplink DPCCH transmit power is set by higher layers. Subsequently the uplink transmit power control
procedure simultaneously controls the power of a DPCCH and its corresponding DPDCHs (if present). The relative
transmit power offset between DPCCH and DPDCHs is determined by the network and is computed according to sub
clause 5.1.2.5 using the gain factors signalled to the UE using higher layer signalling.

The operation of the inner power control loop, described in sub clause 5.1.2.2, adjusts the power of the DPCCH and
DPDCHs by the same amount, provided there are no changes in gain factors. Additional adjustments to the power of the
DPCCH associated with the use of compressed mode are described in sub clause 5.1.2.3.

Any change in the uplink DPCCH transmit power shall take place immediately before the start of the pilot field on the
DPCCH. The change in DPCCH power with respect to its previous value is derived by the UE and is déxgted, by

(in dB). The previous value of DPCCH power shall be that used in the previous slot, except in the event of an
interruption in transmission due to the use of compressed mode, when the previous value shall be that used in the last
slot before the transmission gap.

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

Uplink power control shall be performed while the UE transmit power is below the maximum allowed output power. If
the UE transmit power is below the required minimum output power [as defined in TS 25.101] and the derived value of
Appccnls less than zero, the UE may reduce the magnitudgeef,.

3GPP
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5.1.2.2 Ordinary transmit power control

5.1.2.2.1 General

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal-to-
interference ratio (SIR) at a given SIR target, SR

The serving cells (cells in the active set) should estimate signal-to-interference rasjof$kR received uplink DPCH.
—The serving cells should then generalt®€ commands and transatit® commands once per slot according to the
following rule: if SIR.s;> SIRageithen the TPC command to transmit is "0", while if SIR SIRagethen the TPC
command to transmit is "1".

Upon reception of one or more TPC commands in a slot, the UE shall-desirege TPC command, TPC_cmd, for

each slot, combining multiple TPC commands if more than one is received in a slot. Two algorithms shall be supported
by the UE for deriving a TPC_cméd;-dsseribed-in-subelauses 51 2.2 5:-1.2.2.3Which of these two algorithms is

used is determined by &HE-specific parameteBower Control Algorithnand is under the control of the UTRAN.

Power Control Parameter indicates “algorithm 1", then PCA shall take the value 1 and if Power Control Parameter
indicates “algorithm 2" then PCA shall take the value 2.

If PCA has the value 1, Algorithm 1, described in subclause 5.1.2.2.2, shall be used for processing TPC commands.

If PCA has the value 2, Algorithm 2, described in subclause 5.1.2.2.3, shall be used for processing TPC commands.

The step sizé&tpcis a UE specific parameter, under the control of the UTRAN that can have the values 1 dB or 2 dB.

After deriving of the combined TPC command TPC_cmd using one of the two supported algorithms;sthallUE

adjust the transmit power of the uplink DPCCHdedicated-physical-chamitiels step ol\ppccrrpc (in dB) which is
given by:

Appcch= AEX TPC cmd

5.1.2.2.11 Out of synchronisation handling

The UE shall monitor the active link, or links in case of soft handover, to determine if the link is out-of-synchronisation
or not. Depending on the situation the UE may use for example CPICH or pilot symbol patterns or combination there off
to determine the link synchronisation status.

If N_out_synch_frames_1 frames that have passed have been found to be out-of-synchronisation for all links, the UE
shall turn off uplink transmission. The value for N_out_synch_frames_1 is given by the higher layers.

If N_out_synch_frames_2 is detected to be out-of-synchronisation, the UE shall maintain the output power level,
controlled by inner loop power control, constant while out-of-synchronisation state lasts or until N_out_synch_frames_1
reached when the transmission shall be turned off. The TPC command sent in the uplink shall be set as "1" during the
period of out-of-synchronisation.

3GPP
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5.1.2.2.2 Algorithm 1 for processing TPC commands

512221 Derivation of TPC_cmd when only one TPC command is received in each slot

When a UE is not in soft handover, only one TPC command will be received in each slot. In this case, the value of
TPC_cmd shall beiderived as follows:

- If the received TPC command is equal to 0 then TPC_cmd for that slot is —1.

- If the received TPC command is equal to 1, then TPC_cmd for that slot is 1.

5.1.2.2.2.2 Combining of TPC commands known to be the same

When a UE is in soft handover, multiple TPC commands may be received in each slot from different cells in the active

set. In some cases, the UE has the knowledge that some of the transmitted TPC commands in a slot are the same. This is
the case e.g. with receiver diversity or so called softer handover when the UTRAN transmits the same command in all

the serving cells the UE is in softer handover with. For these cases, the TPC commands known to be the same shall
bearecombined into one TPC command, to be further combined with other TPC commands as described in subclause
5.1.2.2.2.3.

5.1.2.2.2.3 Combining of TPC commands not known to be the same

In general in case of soft handover, the TPC commands transmitted in the same slot in the different cells may be
different.

This subclause describes the general scheme for combination of the TPC commands not known to be the same and then
provides an example of such a scheme. It is to be further decided what should be subject to detailed standardisation,
depending on final requirements. The example might be considered as the scheme from which minimum requirement

will be derived or may become the mandatory algorithm.

5.1.2.2.2.3.1 General scheme

First, the UE shall conduct a soft symbol decision on each of the power control commandgherCi = 1, 2, ..., N
and N is the number of TPC commands not known to be the same, that may be the result of a first phase of combination
according to subclause 5.1.2.2.2.2.

Then the UE assigns to each of the T&@nmand a reliability figure YWwhere Wis the soft symbol decision obtained

above. Finally, the UE derives a combined TPC command, TPC_cmd, as a fyfraftimlhthe N power control
commands TPGnd reliability estimates W

TPC_cmd =y (W3, W,, ... Wy, TPG, TPG, ..., TPG), where TPC_cmd can take the values 1 or -1.

5.1.2.2.3 Algorithm 2 for processing TPC commands

NOTE: Algorithm 2 makes it possible to emulate smaller step sizes than the minimum power control step
specified in section 5.1.2.2.1, or to turn off uplink power control by transmitting an alternating series of
TPC commands.

5.1.2.2.31 Derivation of TPC_cmd when only one TPC command is received in each slot

When a UE is not in soft handover, only one TPC command will be received in each slot. In this case, the UE shall
process received TPC commands on a 5-slot cycle, where the sets of 5 slots shall be aligned to the frame boundaries and
there shall be no overlap between each set of 5 slots.

The value of TPC_cmd shall-baisrived as follows:
- For the first 4 slots of a set, TPC_cmd = 0.
- For the fifth slot of a set, the UE uses hard decisions on each of the 5 received TPC commands as follows:

- If all 5 hard decisions within a set are 1 then TPC_cmd = 1 intiséo6
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- If all 5 hard decisions within a set are 0 then TPC_cmd = -1 intiséo6

- Otherwise, TPC_cmd = 0 in th& Slot.

5.1.2.2.3.2 Combining of TPC commands known to be the same

When a UE is in soft handover, multiple TPC commands may be received in each slot from different cells in the active

set. In some cases, the UE has the knowledge that some of the transmitted TPC commands in a slot are the same. This is
the case e.g. with receiver diversity or so called softer handover when the UTRAN transmits the same command in all

the serving cells the UE is in softer handover with. For these cases, the TPC commands known to be the same are
combined into one TPC command, to be processed and further combined with any other TPC commands as described in
subclause 5.1.2.2.3.3.

5.1.2.2.3.3 Combining of TPC commands not known to be the same

In general in case of soft handover, the TPC commands transmitted in the same slot in the different cells may be
different.

This subclause describes the general scheme for combination of the TPC commands not known to be the same and then
provides an example of such scheme. It is to be further decided what should be subject to detailed standardisation,
depending on final requirements. The example might be considered as the scheme from which minimum requirement

will be derived or may become the mandatory algorithm.

5.1.2.2.3.3.1 General scheme

The UE shall make a hard decision on the value of each WR&e i =1, 2, ..., N and N is the number of TPC
commands not known to be the same, that may be the result of a first phase of combination according to subclause
5.1.2.2.3.2..

The UE shall follow this procedure for 3 consecutive slots, resulting in N hard decisions for each of the 3 slots.
The sets of 3 slots shall be aligned to the frame boundaries and there shall be no overlap between each set of 3 slots.

The value of TPC_cmd is zero for the first 2 slots. After 3 slots have elapsed, the UE shall determine the value of
TPC_cmd for the third slot in the following way:

The UE first determines one temporary TPC command, TPC,,teinpach of the N sets of 3 TPC commands as
follows:

- If all 3 hard decisions within a set are "1", TPC_temf
- If all 3 hard decisions within a set are "0", TPC_temgl

- Otherwise, TPC_temp 0

Finally, the UE derives a combined TPC command for the third slot, TPC_cmd, as a fyraftadhthe N temporary
power control commands TPC_temp

TPC_cmd(¥ slot) =Y (TPC_temp, TPC_temp, ..., TPC_temg), where TPC_cmd(3slot) can take the values 1, 0 or
-1.

5.1.2.2.3.3.2 Example of the scheme

A particular example of the scheme is obtained when using the following definition of the fynction
1 N
TPC_cmd is setto 1 HN— ZTPC_temp >0.5.
1=

N
TPC_cmd is set to -1 %ZTPC_temp <-05.

1=1
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Otherwise, TPC_cmd is set to 0.

5.1.2.3 Transmit power control in compressed mode

In compressed mode, some frames are compressed and contain transmission gaps. The uplink power control procedure
is as specified in clause 5.1.2.2, using the same UTRAN supplred parameters for Power Control AIqorrthm and step size

(Arpd), but with additional features which-FHaen-e A
is to recover as rapidiyfasis possible a signal-to- mterference ratio (SIR) close to the target SIR after each transmission

gap.

In compressed mode, compressed frames may occur in either the uplink or the downlink or both. In uplink compressed
frames, the transmission of uplink DPDCH(s) and DPCCH shall both be stopped during transmission gaps.

Due to the transmission gaps in compressed frames, there may be misssing TPC commands in the downlink. If no
downlink TPC command is transmitted, the corresponding TPC cmd derived by the UE shall be set to zero.

Compressed and non-compressed frames in the uplink DPCCH may have a different number of pilot bits per slot. A
change in the transmit power of the uplink DPCCH would be needed in order to compensate for the change in the total

pilot energy. Therefore at the start of each slot the UE shall derive the value of a powgmzf)setf the number of

pilot bits per slot in the uplink DPCCH is different from its value in the most recently transmitte!_klptﬁlgt,(in dB)
shall be given by:

A gy o1.= 10L0G o (Npilot,pre/Npilot,curd)

whereNgiqrprev IS the number of pilot biis the most recently transmitted slot , g cur iS the number of pildbits
in the current slot. Otherwise, including during transmission gaps in the dOV\QmLI@TshaII be zero.

Unless otherwise specified, in every slot during compressed mode the UE shall adjust the transmit power of the uplink
DPCCH with a step dippccn(in dB) which is given by:

Dppccn= Arecx TPC_cmd +APILOT

At the start of the first slot after an uplink transmission gap the UE shall apply a change in the transmit power of the
uplink DPCCH by an amoutiypccp(in dB), with respect to theplink DPCCH power in the most recently transmitted

uplink slot, where

éDPCCH:_ARESUML"'AMLOT

nsmitbower-ofeach-uphdRPBCH andBPCCH fta he nsmisgi-agapis-egual-to-the power before

thegap—but—w&heneﬁseﬁrm The value ofAA resume (|n dB) shall betsietermlned by the UEccording to the
Power Resume-Mode-(PRM)itial Transmit Power mode (ITP). The IPRMis a UE specific parameter, which is

signalled by the network with the other compressed mode parameters-ofthe-downlink-compresgsdarictie
25.215). The different modes are summarised in table 1.

Table 1: Initial Transmit PowerPowercontrol+——esume- modes during compressed mode

Initial Transmit Power Description
modePowerResume—
Mode
0 A resume = 8 Arpc x TPC cMdgap
1 A resuve = 1 O tast FTrcmin FEY -TRCmin

In the case of a transmission gap in the uplink, TPC grsidall be thevalue of TPC_cmd derived in the first slot of the
uplink transmission gap, if a downlink TPC_command is transmitted in that slot. Otherwise TR shaide zero.
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If a downlink TPC command is transmitted in the first slot of a downlink transmission gap,hehall be equal to

the value o®,_computed in the first slot ofi¢ downlink transmission gap. Otherwdg; shall be equal to the value of

& computed in the last slot before #h@wnlink transmission gag; shall be updated according to the following

recursive relations, which shall be executed in all slots with simultaneous uplink and downlink DPCCH transmission and
in the first slot of a downlink transmission gap if a downlink TPC command is transmitted in that slot:

8.y =09375 . —0.9687FPC_cmd, A pe

last ' previous

0 revious = O,

previous last

0, =0.937%,_, —0.96875PC_cmdA .
0,1 =9,

TPC_cmgdis the_most recemower control command derivedecuteddy the UE-in-thelastslot-before-the-transmission
gap

Oi.1previousiS the-pewer-offseilue of & computed for the previous slot. The valu®gf.viousshall be initialised to zero
when-athe uplink DPCH is activated;-oand alsat the end efdurinthe first slot after@achdownlink transmission

gap.

After a transmission gap in either the uplink or the downlink, the period following resumption of simultaneous uplink
and downlink DPCCH transmission is called a recovery period. RPL is the 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 slots.

During the recovery periodfereach-transmission-gap modes are possible for the power control algorithm. The
Recovery Periodbwer control mode (RREFEM) is fixed-anesignalled with the other compressed mpdeameters-of

the-downlinkcompressed-modgee TS 25.215). The different modes are summarised in the table 2:

Table 2: Recovery Period Power control modes during compressed mode

Recovery Period power Description
control mM-ode
0 Terdinary-transmit power control is applied using the algorithm determined by
the value of PCA, as in{see-subclause 5.1.2.2) -is-applied-with step size Arpc
1 Terdinanytransmit power control is applied using algorithm 1 (see subclause
5.1.2.2.2) with step size Arp-trc during RPL slots after each transmission gap.

For RPP mode 0, the step size is not changed during the recoverygtidaordinary transmit power control is-still
applied-during-compressed-mo@ee subclause 5.1.2.2), using-the-salgerithm for processing TPC commands
determined by the value of PCAas-in-nermal-mmie sub clausssetion5.1.2.2.2 and 5.1.2.2.3).

For RPP mode 1, during RPL slots after each transmission-gap—called-the-recoverppesoaontrol algorithm 1 is
applied with a step siz&zp_tpcinstead ofdrpc, regardless of the value of PCA. The change in uplink DPCCH transmit
power (except for the first slot after the transmission gap) is given by.

Appcc= DgrprpcX TPC_cmd +A py o1

Agp_1pcis called the recovery power control step size and is expressed in dB. If PCA has the algluitidm-1

{section-5-1.2.2. 2} is- usedtmmrmalmodeArp_tpcis equal to the minimum value of 3 dB antthz.. If PCA has the
value 2-algerithm-2{section-5-1-2.2.3)}-is-ugedomalmode Arp_1pciS equal to 1 dB.

After the recovery period, ordinary transmit power control resumes usirg-thalggmthm_specified by the value of

PCA and withstep sizé\rpc. as-usedn-nermal-meddefore-the-transmission-gap
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If PCA has the value 2-algerithm-2(section—5-1-2.2.3)}-is-being-usmdriral-modethe sets of slots over which the
TPC commands are processed-{in-section-5-1-2.2.2%ll)remain aligned to the frame boundaries in the compressed

frame._Forinboth RPANode 0_andr RPPmode 1, if the transmission gap or the recovery period results in any
incomplete sets of TP@)mmands—neiFP-G—tem@mqqand—mu-be—detemeeiﬁPC cmd shaII be zero for those sets of

slots which are incompl

5.1.2.4 Transmit power control in DPCCH power control preamble

A power control preamble may be used for initialisation of a DCH. Both the UL and DL DPCCHs shall be transmitted
during the uplink power control preamble. The UL DPDCH shall not commence before the end of the power control
preamble.

The length of the power control preamble is a UE-specific parameter signalled by the network, and can take the values
0 slots or 8 slots.

If the length of the power control preamble is greater than zero, the details of power control used during the power

control preamble differ from the ordinary power control which is used afterwards. After the first slot of the power
control preamble the change in uplink DPCCH transmit power shall initially be given by:

Appccn= Arpcint X TPC_cmd

If the value of PCA is 1 thefrpcini is equal to the minimum value out of 3 dB a2

If the value of PCA is 2 thefyrpcinic IS equal to 2dB.

TPC cmd is derived according to algorithm 1 as described in sub clause 5.1.2.2.1, regardless of the value of PCA.

Ordinary power control (see sub-clause 5.1.2.2), with the power control algorithm determined by the value of PCA and
step sizé\rpc shall be used as soon as the sigfiRC_cmd reverses for the first time, or at the end of the power control
preamble if the power control preamble ends first.

5.1.2.5 Setting of the uplink DPCCH/DPDCH power difference

5.1.25.1 General

The uplink DPCCH and DPDCH(s) are transmitted on different codes as defined in section 4.2.1 of TS 25.213. The gain
factorsf3. andf4 may vary for each TFC. There are two ways of controlling the gain factors of the DPCCH code and the
DPDCH codes for different TFCs in normal (non-compressed) frames:

B. andf, are signalled for the TFC, or
B. andf, is computed for the TFC, based on the signalled settings for a reference TFC.

Combinations of the two above methods may be used to ass@c#ate, values to all TFCs in the TFCS. The two
methods are described in sections 5.1.2.4.2 and 5.1.2.4.3 respectively. Several reference TFCs may be signalled from
higher layers.
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The gain factors may vary on radio frame basis depending on the current TFC used. Further, the setting of gain factors is

mdependent of the inner loop power cont@%neans#a%ﬂhe%ke%amm—&w&g&ar&de&enmed—and

The UE shall scale the total transmit power of the DPCCH and DPDCH(s) , such that the DPCCH output power follows
the changes required by the power control procedure with power adjustm@ptsf dB, unless this would result in a

UE transmit power above the maximum allowed power. In this case the UE shall scale the total transmit power so that it
is equal to the maximum allowed power.

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

5.1.25.2 Signalled gain factors

When the gain factor8, andf, are signalled by higher layers for a certain TFC, the signalled values are used directly
for weighting of DPCCH and DPDCH(s).

5.1.25.3 Computed gain factors
The gain factorg. and4 may also be computed for certain TFCs, based on the signalled settings for a reference TFC.

Let B.rerandByrer denote the signalled gain factors for the reference TFC. Furthgy; &td34; denote the gain
factors used for thth TFC. Also let s denote the number of DPDCHs used for the reference TFC jatehote the
number of DPDCHs used for thi¢h TFC.

Define the variable

=S RM, N,

whereRM is the semi-static rate matching attribute for transport chadefined in TS 25.212 section 4.2.R),is the
number of bits output from the radio frame segmentation block for transport chéaefied in TS 25.212 section
4.2.6.1), and the sum is taken over all the transport charnineise reference TFC.

Similarly, define the variable

=S RM, N,

where the sum is taken over all the transport chanmelhej:th TFC.

The variableA is then computed as:

The gain factors for theth TFC are then computed as follows:

IfA>1thenf;; =10and 3 = [/ A [, where [¢][Jmeans rounding to closest lower quantiBesalue.

Since ,BCJ may not be set to zero, if the above rounding results in a zero \&JHeshall be set to the lowest
quantized amplitude ratio of 0.0667 as specified in TS 25.213.

If Aj< 1, then ,dej = @\j [ and BC'J- =1.0, where [*][Jmeans rounding to closest higher quant@adlue.

The quantize@-values is defined in TS 25.213 section 4.2.1, table 1.
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51254 Setting of the uplink DPCCH/DPDCH power difference in compressed mode

The gain factors used during a compressed frame for a certain TFC are calculated from the gain factors used in normal
(non-compressed) frames for that TFC. BgtandS,; denote the gain factors for théh TFC in a normal frame.

Further, let3. c;and S cjdenote the gain factors used for jtie TFC when the frame is compressed. The varidg|e

is computed as:

Ab- — Bd,j D 15|:Npilot,C
'] BC'J' N EN

whereNgqc is the number of pilot bits per slot when in compressed modé\zad is the number of pilot bits per
slot in normal modeNys ¢ is the number of slots in the compressed frame used for transmitting the data.

slots,C pilot,N

The gain factors for theth TFC in a compressed frame are computed as follows:

If Acj>1,thenfy; =1.0 and B ; = [/ A, ; [ where [¥|[Jmeans rounding to closest lower quantized
B-value. SinceBC’j may not be set to zero, if the above rounding results in a zero \[éJHeshaII be set to the

lowest quantized amplitude ratio of 0.0667 as specified in TS 25.213.

If Acj< 1, then Bd,C,j = @‘c,j [ and ,BC'C'J- =1.0, where [*][ Jmeans rounding to closest higher quantigzed
value.

The quantize@-values is defined in TS 25.213 section 4.2.1, table 1.

5.1.3 PCPCH

This section describes the power control procedures for the PCPCH. The CPCH access procedure is described in section
6.2.

5.1.3.1  Power control in the message part

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal-to-
interference ratio (SIR) at a given SIR target, R which is set by the higher layer outer loop.

The network should estimate the signal-to-interference ratig,®fRhe received PCPCH . The network then generates
TPC commands and transmits the commands once per slot according to the following rulg:>f SR 4. then the
TPC command to transmit is "0", while if SR SIR,gethen the TPC command to transmit is "1".

The UE derives a TPC command, TPC_cmd, for each slot. Two algorithms shall be supported by the UE for deriving a
TPC_cmd, as described in subclauses 5.1.2.2.2.1 and 5.1.2.2.3.1. Which of these two algorithms is used is a higher-layer
parameter under the control of the UTRAN.

The step siz&tpc is a higher-layer parameter under the control of the UTRAN, that can have the values 1 dB or 2 dB.

After deriving the TPC command TPC_cmd using one of the two supported algorithms, the UE shall adjust the transmit
power of the uplink PCPCH with a step/&fc dB according to the TPC command. If TPC_cmd equals 1 then the

transmit power of the uplink PCPCH shall be increasefi;bydB. If TPC_cmd equals -1 then the transmit power of

the uplink PCPCH shall be decreased\y: dB. If TPC_cmd equals 0 then the transmit power of the uplink PCPCH

shall be unchanged.

Any power increase or decrease shall take place immediately before the start of the pilot field on the PCPCH control
channel.
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5.1.3.2  Power control in the power control preamble
The UE commences the power control preamble using the same power level as was used for the CD preamble.

The initial power control step size used in the power control preamble differs from that used in the message part: if inner
loop power control algorithm 1 is to be used in the message part, then the initial step size in the power control preamble

iS Atpc.inity WhereArpc.ini is equal to the minimum value out of 3 dB ardgg2, whereArpc is the power control step size

used for the message part. If inner loop power control algorithm 2 is to be used in the message part, then inner loop
power control algorithm 1 is used initially in the power control preamble, with a step size of 2dB. In either case, the

power control algorithm and step size revert to those used for the message part as soon as the sign of the TPC commands
reverses for the first time.
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5.21.2.2 Adjustment loop

UTRAN may further employ adjustment loop, in which they change their calculated transmissionR@weravery
slot according to the following equation:

P(i+1) = P(i) + Suner(i) + Sapa(i)
Sapa(i) = sign{(1 — r)(Rer— P(i))} min{|(1 — r)(Rxer — P())I, Qos_max}
where
P(i): calculated transmission power of UTRAN access point in dBm,
Snne(i): inner loop control in dB,
Saoi(i): adjustment loop control in dB,
sign{x}: sign function of the valug, i.e. +1 when x>0, 0 when x=0, and —1 when x<0,
r: convergence coefficient @r < 1),
Pree reference transmission power in dBm,
Saps_max Maximum power change limit by adjustment loop in dB.

Re—actda hange-in-the ansmitted-powerlevel due-to-the-adjiustmentloop-is-a-value-which Re-heare ”OWGdTPC
step-teS\p()-The actual transmission power level shall be a value which is the nearest allowed poweiP@yel to
The parameters, Pres @andSapy maxShall be signalled by higher laye8p; maxshall be a multiple of the minimum
step size ¢pcmindB.
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5.1.2.2.2 Algorithm 1 for processing TPC commands

5.1.2.22.1 Derivation of TPC_cmd when only one TPC command is received in each slot

When a UE is not in soft handover, only one TPC command will be received in each slot. In this case, the value of
TPC _cmd is derived as follows:

- If the received TPC command is equal to 0 then TPC_cmd for that slot is —1.

- If the received TPC command is equal to 1, then TPC_cmd for that slot is 1.

5.1.2.2.2.2 Combining of TPC commands known to be the same

When a UE is in soft handover, multiple TPC commands may be received in each slot from different cells in the active

set. In some cases, the UE has the knowledge that some of the transmitted TPC commands in a slot are the same. This is
the case e.g. with receiver diversity or so called softer handover when the UTRAN transmits the same command in all

the serving cells the UE is in softer handover with. For these cases, the TPC commands known to be the same are
combined into one TPC command, to be further combined with other TPC commands as described in subclause
5.1.2.2.2.3.

5.1.2.2.2.3 Combining of TPC commands not known to be the same

In general in case of soft handover, the TPC commands transmitted in the same slot in the different cells may be
different.

This subclause describes the general scheme for comblnat|on of the TPC commands not known to heathibtsame
3 _ A ardisation,
dina_offina i _ 3 i j > whi ini egquirement

First, the UE shall conduct a soft symbol decisigron each of the power control commands TR@erei=1, 2, ...,
N, whereandN is greater than 1 arig the number of TPC commands not known to be the same, that may be the result
of a first phase of combination according to subclause 5.1.2.2.2.2.

abeveFinally, the UE derives a combined TPC command, TPC_ cmd asa fuw:tftml the Nsoft symbol
decisionseawereentraleommands TR Screlabilibrestimas Wi

TPC_cmd =2y (Wy, W, ... W\FRGTFRE——TFPG,), where TPC_cmd can take the values 1 or -1.

The functiony shall fulfil the following criteria:

If the N TPG commandsire random and uncorrelated, with equal probability of being transmitted as “0” or “1”, the
probability that the output of is equal to 1 shall be greater than or equal td"}L/éhd the probability that the output of
Vis equal to -1 shall be greater than or equal to 0.5.

5.1.2.2.3 Algorithm 2 for processing TPC commands

NOTE: Algorithm 2 makes it possible to emulate smaller step sizes than the minimum power control step
specified in section 5.1.2.2.1, or to turn off uplink power control by transmitting an alternating series of
TPC commands.

5.1.2.231 Derivation of TPC_cmd when only one TPC command is received in each slot

When a UE is not in soft handover, only one TPC command will be received in each slot. In this case, the UE shall
process received TPC commands on a 5-slot cycle, where the sets of 5 slots shall be aligned to the frame boundaries and
there shall be no overlap between each set of 5 slots.

The value of TPC_cmd is derived as follows:

3GPP
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5.1.2.2.3 Algorithm 2 for processing TPC commands

NOTE: Algorithm 2 makes it possible to emulate smaller step sizes than the minimum power control step
specified in section 5.1.2.2.1, or to turn off uplink power control by transmitting an alternating series of
TPC commands.

5.1.2.23.1 Derivation of TPC_cmd when only one TPC command is received in each slot

When a UE is not in soft handover, only one TPC command will be received in each slot. In this case, the UE shall
process received TPC commands on a 5-slot cycle, where the sets of 5 slots shall be aligned to the frame boundaries and
there shall be no overlap between each set of 5 slots.

The value of TPC_cmd is derived as follows:
- For the first 4 slots of a set, TPC_cmd = 0.
- For the fifth slot of a set, the UE uses hard decisions on each of the 5 received TPC commands as follows:
- Ifall 5 hard decisions within a set are 1 then TPC_cmd = 1 in"tiséo6
- If all 5 hard decisions within a set are 0 then TPC_cmd = -1 in"tistos

- Otherwise, TPC_cmd = 0 in th& Slot.

5.1.2.2.3.2 Combining of TPC commands known to be the same

When a UE is in soft handover, multiple TPC commands may be received in each slot from different cells in the active

set. In some cases, the UE has the knowledge that some of the transmitted TPC commands in a slot are the same. This is
the case e.g. with receiver diversity or so called softer handover when the UTRAN transmits the same command in all

the serving cells the UE is in softer handover with. For these cases, the TPC commands known to be the same are
combined into one TPC command, to be processed and further combined with any other TPC commands as described in
subclause 5.1.2.2.3.3.

5.1.2.2.3.3 Combining of TPC commands not known to be the same

In general in case of soft handover, the TPC commands transmitted in the same slot in the different cells may be
different.

This subclause describes the general scheme for comblnatlon of the TPC commands not known to heatidetisame
> vha - rdardisation,
equirement

The UE shall make a hard decision on the value of each WR&e i =1, 2, ..., N and N is the number of TPC
commands not known to be the same, that may be the result of a first phase of combination according to subclause
5.1.2.2.3.2.

The UE shall follow this procedure for 3 consecutive slots, resulting in N hard decisions for each of the 3 slots.
The sets of 3 slots shall be aligned to the frame boundaries and there shall be no overlap between each set of 3 slots.

The value of TPC_cmd is zero for the first 2 slots. After 3 slots have elapsed, the UE shall determine the value of
TPC_cmd for the third slot in the following way:

The UE first determines one temporary TPC command, TPC,tempach of the N sets of 3 TPC commands as
follows:

- If all 3 hard decisions within a set are "1", TPC_temf
- If all 3 hard decisions within a set are "0", TPC_templ
- Otherwise, TPC_temp 0

3GPP
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Finally, the UE derives a combined TPC command for the third slot, TPC_cmd, as a fyruftadhthe N temporary
power control commands TPC_temp

TPC_cmd(¥ slot) =y (TPC_temp, TPC_temp, ..., TPC_temg), where TPC_cmd(3slot) can take the values 1, 0 or
—1, andy is given by the following definition:.

N
TPC_cmd is setto 1 I-f% ZTPC_temp >0.5.

N
TPC_cmd is set to -1 Ffl% ZTPC_temp <-05.

Otherwise, TPC_cmd is set to 0.

3GPP
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6.2

CPCH Access Procedures

For each CPCH physical channel in a CPCH set allocated to a cell the following physical
Iayer parameters are included in the System Information message:

UL Access Preamble (AP) scrambling code.

UL Access Preamble signature set

The Access preamble slot sub-channels group

AP- AICH preamble channelization code.

UL Collision Detection(CD) preamble scrambling code.

CD Preamble signature set

CD preamble slot sub-channels group

CD-AICH preamble channelization code.

CPCH UL scrambling code.

CPCH UL channelization code. (variable, data rate dependant)

DPCCH DL channelization code.([512] chip)

NOTE: There may be some overlap between the AP signature set and CD signature set if they

correspond to the same scrambling code.

The following are access, collision detection/resolution and CPCH data transmission
parameters:

Power ramp-up, Access and Timing parameters (Physical layer parameters)
1) N_AP_retrans_max = Maximum Number of allowed consecutive access attempts (retransmitted

preambles) if there is no AICH response. This is a CPCH parameter and is equivalent to
Preamble_Retrans_Max in RACH.

2) Prach= Pcpch= Initial open loop power level for the first CPCH access preamble sent by the UE.

[RACH/CPCH parameter]

3) AP, = Power step size for each successive CPCH access preamble.

[RACH/CPCH parameter]

4) AP; = Power step size for each successive RACH/CPCH access preamble in case of negative AICH.

A timer is set upon receipt of a negative AICH. This timer is used to determine the period after
receipt of a negative AICH wheAP; is used in place &P,

[RACH/CPCH parameter]

5) Tepen = CPCH transmission timing parameter: This parameter is identical to PRACH/AICH

transmission timing parameter.



6)

[RACH/CPCH parameter]
Loc-preambie= LeNgth of power control preamble (O or 8 slots)

[CPCH parameter]

NOTE: Itis FFS ifAP,for the CPCH access may be different frARyfor the RACH access as

defined in section 6.1.

The CPCH -access procedure in the physical layer is:

1)

2)

3)

4)
5)

6)

7

8)

9)

The UE MAC function selects a CPCH transport channel from the channels available in the assigned
CPCH set The CPCH channel selection includes a dynamic persistence algorithm (similar to
RACH) for the selected CPCH channel.

The UE MAC function builds a transport block set for the next TTI using transport formats which
are assigned to the logical channel with data to transmit. The UE MAC funtion sends this transport
block set to the UE PHY function for CPCH access and uplink transmission on the selected CPCH
transport channel.

The UE sets the preamble transmit power to the vajptg;Rvhich is supplied by the MAC layer
for initial power level for this CPCH access attempt.

The UE sets the AP Retransmission Counter to N_AP_Retrans_Max (value TBD).

The UE randomly selects a CPCH-AP signature from the signature set for this selected CPCH
channel. The random function is TBD.

The UE Derives the available CPCH-AP access slots in the next two frames, defined by SFN and
SFN+1 in the AP access slot sub-channel group with the help of SFN and table 7 in section 6.1. The
UE randomly selects one access slot from the available access slots in the next frame, defined by
SFN, if there is one available. If there is no access slot available in the next frame, defined by SFN
then, randomly selects one access slot from the available access slots in the following frame, defined
by SFN+1. Random function is TBD

The UE transmits the AP using the MAC supplied uplink access slot, signature, and initial preamble
transmission power.

If the UE does not detect the positive or negative acquisition indicator corresponding to the selected
signature in the downlink access slot corresponding to the selected uplink access slot, the UE:

a) Selects the next uplink access slot from among the access slots in the CPCH-AP sub-channel
group, as selected in 4.1. There must be a minimum distance of three or four access slots from
the uplink access slot in which the last preamble was transmitted depending on the CPCH/AICH
transmission timing parameter. [NOTE: Use of random function here to select access slot is FFS
for RACH and CPCH.].

b) Increases the preamble transmission power with the specified&ffsePower offseAP,s is
used unless the negative AICH timer is running, in which édeis used instead..

c) Decrease the Preamble Retransmission Counter by one.

d) If the Preamble Retransmission Counter < 0, the UE aborts the access attempt and sends a failure
message to the MAC layer.

If the UE detects the AP-AICH_nak (negative acquisition indicator) corresponding to the selected
signature in the downlink access slot corresponding to the selected uplink access slot, the UE aborts
the access attempt and sends a failure message to the MAC layer. The UE sets the negative AICH
timer to indicate use ofAP; use as the preamble power offset until timer expiry



10) Upon reception of AP-AICH, the access segment ends and the contention resolution segment
begins. In this segment, the UE randomly selects a CD signautre from the signature set and also
select one-CD access slot sub-channel from the CD sub-channel group supported in the cell.and
transmits a CD Preamble, then waits for a CD-AICH from the Nodé8 slot selection procedure
is as follows:

a) The next available slot when the PRACH and PCPCH scrambling code are not shared.
Furthermore, the PCPCH AP preamble scrambling code and CD Preamble scrambling codes are
different.

b) When the PRACH and PCPCH AP preamble scrambling code and CD preamble scrambling code
are shared, the UE randomly selects one of the available access slots in the next 12 access slots.
Number of CD sub-channels will be greater than 2.

11)If the UE does not receive a CD-AICH in the designated slot, the UE aborts the access attempt and
sends a failure message to the MAC layer.

12)If the UE receives a CD-AICH in the designated slot with a signature that does not match the
signature used in the CD Preamble, the UE aborts the access attempt and sends a failure message to
the MAC layer.

13)If the UE receives a CD-AICH with a matching signature, the UE transmits the power control
preamblet ¢4.p-pcp MS later as measured from initiation of the CD Preamble. . The transmission of
the message portion of the burst starts immediately after the power control preamble.

14)During CPCH Packet Data transmission, the UE and UTRAN perform inner-loop power control on
both the CPCH UL and the DPCCH DL.

15)If the UE detects loss of DPCCH DL during transmission of the power control preamble or the
packet data, the UE halts CPCH UL transmission, aborts the access attempt and sends a failure
message to the MAC layer.

16)If the UE completes the transmission of the packet data, the UE sends a success message to the
MAC layer.



3GPP TSG RAN Meeting #7 Document R1-000412
Madrid, Spain, 13-15 March 2000 O Tor MG, sse the format P-50-00

CHANGE REQUEST e o msuctons on how o it s form coneety,
25214 CR 061rl1.0 CurentVersion: 3.1.1

GSM (AA.BB) or 3G (AA.BBB) specification number 1t t CR number as allocated by MCC support team
For submission to: RAN#7 for approval | X strategic (for SMG
list expected approval meeting # here for information non-strategic use only)
1

Form: CR cover sheet, version 2 for 3GPP and SMG The latest version of this form is available from: ftp:/ftp.3gpp.org/Information/CR-Form-v2.doc

Proposed change affects: (U)siM |:| ME |:| UTRAN / Radio Core Network |:|
(at least one should be marked with an X)
Source: TSG RANWG1 Date: Mar 2, 2000
Subject: CPCH: editorial changes and clarifications of 6.2
Work item:
Category: F Correction X | Release: Phase 2
A Corresponds to a correction in an earlier release Release 96
(only one category B Addition of feature Release 97
shall be marked  C Functional modification of feature Release 98
with an X) D Editorial modification X Release 99 | X
Release 00
Reason for Editorial changes to 6.2
change: Some clarifications to introduction of section 6.2
Clauses affected: 6.2
Other specs Other 3G core specifications - List of CRs:
affected: Other GSM core - List of CRs:
specifications
MS test specifications - List of CRs:
BSS test specifications - List of CRs:
O&M specifications - List of CRs:
Other

comments:



6.2 CPCH Access Procedures

For each CPCH physical channel in a CPCH set allocated to a cell the following physical
layer parameters are included in the System Information mek&agf&ll receive the
following information from the higher layers (RRC).

- UL Access Preamble (AP) scrambling code.

- UL Access Preamble signature set

- The Access preamble slot sub-channels group

- AP- AICH preamble channelization code.

- UL Collision Detection(CD) preamble scrambling code.
- CD Preamble signature set

- CD preamble slot sub-channels group

- CD-AICH preamble channelization code.

- CPCH UL scrambling code.

- CPCH UL channelization code. (variable, data rate dependant)
- DPCCH DL channelization code.([512] chip)

NOTE: There may be some overlap between the AP signature set and CD signature set if they
correspond to the same scrambling code.

The followingphysical layer parameteasereceived from the RRC layer:
I . i I I = :
Power ramp-up, Access and Timing parameters (Physical layer parameters)

1) N_AP_retrans_max = Maximum Number of allowed consecutive access attempts (retransmitted
preambles) if there is no AICH response. This is a CPCH parameter and is equivalent to
Preamble_Retrans_Max in RACH.

2) Prach= Pcpch= Initial open loop power level for the first CPCH access preamble sent by the UE.
[RACH/CPCH parameter]

3) AP, = Power step size for each successive CPCH access preamble.
[RACH/CPCH parameter]

4) AP, = Power step size for each successive RACH/CPCH access preamble in case of negative AICH.
A timer is set upon receipt of a negative AICH. This timer is used to determine the period after
receipt of a negative AICH wheAP; is used in place &P,

[RACH/CPCH parameter]

5) Tepen = CPCH transmission timing parameter: This parameter is identical to PRACH/AICH
transmission timing parameter.

[RACH/CPCH parameter]



6) Lpcpreambie= LENQth of power control preamble (O or 8 slots)

[CPCH parameter]

7) The set of Transport Format parameters. This includes a Transport Format to PCPCH mapping table.

NOTE—Itis FFS- AR, for the CPCH-access-may-Bferent fromAP, for the RACH-access-as

defined-in-section6-1.

L1 shall receive the following information from MAC prior to packet transmission:

1)

Transport Format of the message part.

2)

The data to be transmitted is delievered to L1 once every TTI until the data buffer is empty.

The CPCH -access procedure in the physical layer is:

1)

2)

3)

4)
5)

6)

7)

8)

The UE MAC function selects a CPCH transport channel from the channels available in the assigned
CPCH set The CPCH channel selection includes a dynamic persistence algorithm (similar to
RACH) for the selected CPCH channel.

The UE MAC function builds a transport block set for the next TTI using transport formats which
are assigned to the logical channel with data to transmit. The UE MAC funtion sends this transport
block set to the UE PHY function for CPCH access and uplink transmission on the selected CPCH
transport channel.

The UE sets the preamble transmit power to the vajptg;Rvhich is supplied by the MAC layer
for initial power level for this CPCH access attempt.

The UE sets the AP Retransmission Counter to N_AP_Retrangvislar-TBD)

The UE randomly selects a CPCH-AP signature from the signature set for this selected CPCH
channel. The random function is TBD.

The UE Derives the available CPCH-AP access slots in the next two frames, defined by SFN and
SFN+1 in the AP access slot sub-channel group with the help of SFN and table 7 in section 6.1. The
UE randomly selects one access slot from the available access slots in the next frame, defined by
SFN, if there is one available. If there is no access slot available in the next frame, defined by SFN
then, randomly selects one access slot from the available access slots in the following frame, defined
by SFN+1. Random function is TBD

The UE transmits the AP using the MAC supplied uplink access slot, signature, and initial preamble
transmission power.

If the UE does not detect the positive or negative acquisition indicator corresponding to the selected
signature in the downlink access slot corresponding to the selected uplink access slot, the UE:

a) Selects the next uplink access slot from among the access slots in the CPCH-AP sub-channel
group, as selected in 4.1. There must be a minimum distance of three or four access slots from
the uplink access slot in which the last preamble was transmitted depending on the CPCH/AICH
transmission timing parameter. [NOTE: Use of random function here to select access slot is FFS
for RACH and CPCH.].

b) Increases the preamble transmission power with the specified&ffsePower offseAP,s is
used unless the negative AICH timer is running, in which édeis used instead..

c) Decrease the Preamble Retransmission Counter by one.

d) If the Preamble Retransmission Counter < 0, the UE aborts the access attempt and sends a failure
message to the MAC layer.



9) If the UE detects the AP-AICH_nak (negative acquisition indicator) corresponding to the selected
signature in the downlink access slot corresponding to the selected uplink access slot, the UE aborts
the access attempt and sends a failure message to the MAC layer. The UE sets the negative AICH
timer to indicate use ofAP; use as the preamble power offset until timer expiry

10)Upon reception of AP-AICH, the access segment ends and the contention resolution segment begins.
In this segment, the UE randomly selects a CD signa from the signature set and also select one-
CD access slot sub-channel from the CD sub-channel group supported in the cell.and transmits a
CD Preamble, then waits for a CD-AICH from the Node B.

11)If the UE does not receive a CD-AICH in the designated slot, the UE aborts the access attempt and
sends a failure message to the MAC layer.

12)If the UE receives a CD-AICH in the designated slot with a signature that does not match the
signature used in the CD Preamble, the UE aborts the access attempt and sends a failure message to
the MAC layer.

13)If the UE receives a CD-AICH with a matching signature, the UE transmits the power control
preamblet ¢4.ppcp MS later as measured from initiation of the CD Preamiblee transmission of
the message portion of the burst starts immediately after the power control preamble.

14)During CPCH Packet Data transmission, the UE and UTRAN perform inner-loop power control on
both the CPCH UL and the DPCCH DL.

15)If the UE detects loss of DPCCH DL during transmission of the power control preamble or the
packet data, the UE halts CPCH UL transmission, aborts the access attempt and sends a failure
message to the MAC layer.

16)If the UE completes the transmission of the packet data, the UE sends a success message to the
MAC layer.
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5.1.1.2 Setting of PRACH control and data part power difference

The message part of the uplink PRACH channel shall employ gain factors to control the control/data part relative power
| similar to the uplink dedicated physical channels. Hence, sectionds. aglies also for the RACH message part, with
the differences that:

- B.is the gain factor for the control part (similar to DPCCH),
- Byis the gain factor for the data part (similar to DPDCH),

- no inner loop power control is performed.

3GPP
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5.1.25.1 General

The uplink DPCCH and DPDCH(s) are transmitted on different codes as defined in section 4.2.1 of TS 25.213. The
gain factor{3; andpq may vary for each TFC. There are two ways of controlling the gain factors of the DPCCH code
and the DPDCH codes for different TFCs in normal (non-compressed) frames:

— [B. andfy are signalled for the TFC, or
- [B. andpy is computed for the TFC, based on the signalled settings for a reference TFC.

Combinations of the two above methods may be used to ass@catdf3; values to all TFCs in the TFCS. The two
methods are described in sections 54b.2.and 5.1.215.3, respectively. Several reference TFCs may be signalled from
higher layers.

The gain factors may vary on radio frame basis depending on the current TFC used. Further, the setting of gain factors
is independent of the inner loop power control. This means that at the start of a frame, the gain factors are determined
and the inner loop power control step is applied on top of that.

Appropriate scaling of the output power shall be performed by the UE, so that the output DPCCH power follows the
inner loop power control with power stepstd¥c dB.

The gain factors during compressed frames are based on the gain factors defined in normal frames, as specified in
5.1.2.54.

3GPP
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5.2.2 Power Controlwith-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.

3GPP
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6.1 Physical random access procedure

The physical random access procedure described in this section is initiated upon request of a PHY-Data-REQ primitive
from the MAC sublayer (cf. TS 25.321).

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information from the
higher layers (RRC) :

- The preamble scrambling code
- The message length in time, either 10 or 20 ms
- The AICH_Transmission_Timing parameter [0 or 1].

- The available signatures and RACH sub-channel groups for each Access Service Class (ASC), where a sub-
channel group is defined as a group of some of the sub-channels defined in Section 6.1.1.

- The power-ramping factor Power_Ramp_Step [integer > 0].
- The parameter Preamble_Retrans_Max [integer > Q].
- The initial preamble power Preamble_Initial_Power.

- The set of Transport Format parameters. This includes the powet Afsg, between the preamble and the
message part for each Transport Format.

Note that the above parameters may be updated from higher layers before each physical random access procedure is
initiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
higher layers (MAC):

- The Transport Format to be used for the PRACH message part.
- The ASC of the PRACH transmission.
- The data to be transmitted (Transport Block Set).

The physical random-access procedure shall be performed as follows:

1 Randomly select the RACH sub-channel group from the available ones for the given ASC. The random function
shall beuseksuchthat each of the allowed selections is chosen with equal probability.

2 Derive the available access slots in the next two frames, defined by SFN and SFN+1 in the selected RACH sub-
channel group with the help of SFN and table 7. Randomly select one uplink access slot from the available
access slots in the next frame, defined by SFN, if there is one available. If there is no access slot available in the
next frame, defined by SFN then, randomly select one access slot from the available access slots in the following
frame, defined by SFN+1. The random function shall be such that each of the allowed selections is chosen with
equal probability.

3 Randomly select a signature from the available signatures for the given ASC. The random function shall be such
that each of the allowed selections is chosen with equal probability.

4 Set the Preamble Retransmission Counter to Preamble_Retrans_Max.
5 Set the preamble transmission power to Preamble_Initial _Power.
6 Transmit a preamble using the selected uplink access slot, signature, and preamble transmission power.

7 If no positive or negative acquisition indicaféd # +1 nor —1)corresponding tathe selected signature is
detected in the downlink access slot corresponding to the selected uplink access slot:

7.1 Select a new uplink access slot as next available access slot, i.e. next access slot in the sub-channel group
used, as selected in 1
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7.2 Randomly selects a new signature from the available signatures within the given ASC. The random function
shall be such that each of the allowed selections is chosen with equal probability.

7.3 Increase the preamble transmission powekRy= Power Ramp_Step [dB].
7.4 Decrease the Preamble Retransmission Counter by one.

7.51f the Preamble Retransmission Counter > 0 then repeat from step 6. Otherwise pass L1 status ("No ack on
AICH") to the higher layers (MAC) and exit the physical random access procedure.

8 If a negative acquisition indicator corresponding to the selected signature is detected in the downlink access slot
corresponding to the selected uplink access slot, pass L1 status ("Nack on AICH received") to the higher layers
(MAC) and exit the physical random access procedure.

9 Transmit the random access message three or four uplink access slots after the uplink access slot of the last
transmitted preamble depending on the AICH transmission timing parameter. Transmission power of the random

access message is modified from that of the last transmitted preamble with the specifiédPoffset

10 Pass L1 status "RACH message transmitted” to the higher layers and exit the physical random access procedure.

3GPP



3G TS 25.214 version 3.1.0 26 3G TS 25.214 V3.1.0 (1999-12)

8.1 Determination of feedback information
The UE uses the Common Pllot CHannel (CPICH) to separately estimate the channels seen from each antenna.

Once every slot, the UE computes the phase adjustperid for mode 2 the amplitude adjustment that should be
applied at the UTRAN access point to maximise the UE received power. In non-soft handoviératasam be
accomplished by e.g. solving for weight vectar, that maximises

P=w"H"Hw 1
where

H=[h, hy ]

and where the column vectdrsandh, represent the estimated channel impulse responses for the transmission antennas
1 and 2, of length equal to the length of the channel impulse response. The elements of w correspond to the phase and
amplitude adjustments computed by the UE.

During soft handover or SSDT power control, the antenna weight vactan be, for example, determined so as to
maximise the criteria function,

P:l\)-'(HlHHl"' HzHHz"'mm/_V (2

whereH; is an estimated channel impulse response for BS#i. In regular SHO, the set of BS#i corresponds to the active
set. With SSDT, the set of BS#i corresponds to the primary base station(s).

The UE feeds back to the UTRAN access point the information on which phase/power settings to use. Feedback
Signalling Message (FSM) bits are transmitted in the portion of FBI field of uplink DPCCH slot(s) assigned to
FBClosed LoopMode Transmit Diversity, the FBI D field (see 25.211). Each message is of MgpgtiNy.+Npy, bits

and its format is shown in the figure 7. The transmission order of bits is from MSB to LSBSEis transmitted

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

MSB LSB

FSMy FSMyo

“— N, >ie Ny —

Figure 7: 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 signaled to L1 of UE by higher layers. Two possibilities exist:

1. When feedback command is transmitted in uplinkishahich is transmitted in a chip offset limited to 102448
chips when compared to received downlink glthe adjustment is done at the beginning of the pilot field of the
downlink slot {(+1) mod 15, or

2. When feedback command is transmitted in uplinkishathich is transmitted in a chip offset limited to 162448

chips when compared to received downlink glohe adjustment is done at the beginning of the pilot field of the
downlink slot {(+2) mod 15.
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8.3.2 Mode 2 normal Initialisation
For the first frame of transmission using closed loop mode 2, the operation is as follows.

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

During the reception of the first three FSM bits (that is before the full four bits are received), the UTRAN Access Point
initialises its transmissions as follows. The power in both antennas is set to 0.5. The phase offset applied between the
antennas is updated according to the number and value gf,B$/received as given in table 12.

Table 12: FSM ,, normal initialisation for closed loop_mode 2

FSMph Phase difference between antennas (degrees)
--- 180 (normal initialisation)
or held from previous setting (slotted mode recovery)
0-- 180
1-- 0
00- 180
01- -90
11- 0
10- 90
000 180
001 -135
011 -90
010 -45
110 0
111 45
101 90
100 135

This operation applies in both the soft handover and non soft handover cases.

8.3.3 Mode 2 operation during compressed mode

8.3.3.1 Downlink in compressed mode and uplink in normal mode

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

If UE continues to calculate the phase adjustments based on the received CPICH from antennas 1 and 2 during the idle
downlink slots there is no difference in UE operation when compared to non-compressed downlink operation.

When the UE is not listening to the CPICH from antennas 1 and 2 during the idle downlink slots, the UE sends the last
FSM bits calculated before entering in the compressed mode.

- For recovery after compressed mode, UTRAN Access Point sets the power in both antennas to 0.5 ygtil a FSM
bit is received. Until the first FSMbit is received and acted upon, UTRAN uses the phase offset, which was
applied before the transmission interruption (table 12).

- Normal initialisation of FSM, (table 12) occurs if the uplink signalling information resumes at the beginning of
a FSM period (that is if signalling resumes in slots 0,4,8,12).

- If the uplink signalling does not resume at the beginning of a FSM period, the following operation is performed.
In each of the remaining slots of the partial FSM period, and for the first slot of the next full FSM period, the UE
sends the first (i.e. MSB) bit of the FgMnessage, and at the UTRAN access point the phase offset applied
between the antennas is updated according to the number and value,gbfEShkéceived as given in table 13.
Initialisation then continues with the transmission by the UE of the remaining,fiMand the UTRAN
operation according to table 12.
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Table 13: FSMph subfield of FBclosed loop mode 2 in_compressed - mode recovery period

FSMph Phase difference between antennas (degrees)
- held from previous setting
0 180
1 0

3GPP



3G TS 25.214 version 3.1.0 36 3G TS 25.214 V3.1.0 (1999-12)

Annex A (informative):
Antenna verification

In FBclosed loopmode 1, if channel estimates are taken from the Pri@@yCHCPICH, the performance will also

suffer if the UE can not detect errors since the channel estimates will be taken for the incorrect phase settings. To
mitigate this problem, antenna verification can be done, which can make use of antenna specific pilot patterns of the
dedicated physical channel. The antenna verification can be implemented with several different algorithms. A
straightforward algorithm can use a 4-hypothesis test per slot. Alternatively, a simplified beam former verification
(SBV) requiring only a 2hypothesis test per slot can be used. If we have orthogonal pilot patterns on the downlink
DPCCH we can apply the SBV as follows:

Consider

2Np§h;{ﬁ Re(h{®hs?” )}> In Eiz((ﬁx zg)) %

then define the variablg &s, % = 0 if the above inequality holds good ad=xt otherwise.

Similarly consider

AR (D P P =112
23 L {zmonone )} mEP oA

then define the variable as, x = -2 if the above inequality holds good and=xv2 oherwise.
Whether yor x; is to be calculated for each slot is given by the following table:

Slot 0 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 14
Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo

The estimate for the transmitted phase is now obtained as:

isin(xi) §cos(xi)
sin(@r,) + j costpr) == —+ | =

;sin(xi) | ZCOS(XJ

sin(gr,) + j cos@r,) = NG

where

the xvalues are used corresponding to the current slot and the next slot, except in the case of slot 14 wherein the
slot 14 and slot 1 of the next frame values are used.

héf) is thei'th estimated channel tap of antenna 2 usingpthePSHCPICH,
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héf?) is thei'th estimated channel tap of antenna 2 using the DPCCH,

Y is the DPCH Pilot SNIRPCCRCH-PIlgEPICH SNIR,
—a-are-the-elements-of
Uiz is the noise plus interferenpeweron thei'th path.

In normal operation tha priori probability for selected pilot pattern is assumed to be 96% (assuming there are 4% of
errors in the feedback channel for power control and antenna selection).
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10 -Idle pPReriods for IPDL [tocation method-

10.1 General

To support time difference measuremehts-need-to-be-mader location serviceshere-needs-to-liédle pPeriodscan
becreated in theBownlkink (hence the nami®DL) during which timdransmission oéll channels from &lnode B
isaretemporaitly seized. During thesiédle pPeriods the visibility of neighbousasestatiocells from the UE is

improvedthus-allowing-the-measurements-to-be-performed

Theitdle pPeriods are arranged in a predetermined pseudo random fashion according to higher layer pataseters
.Raleqeeriods differ from compressed mode in that
they are shorter in duration, all channels are silent simultaneously, and no attempt is made to prevent data loss.

In general there are two modes for thiédée pPeriods:
- Continuous mode, and
- Burst mode

In continuous mode thiédle pPeriods are active all the time. In burst modeittiee pPeriods are arranged in bursts
where each burst contains enotiighe pPeriods to allow a UE to make sufficient measurements for its location to be
calculated. The bursts are separated by a period whéreélepPeriods occur.

10.23 Parameters of IPDL

The folloning parameters are signalled to the UE via higher layers:
IP_Status: This is a logic value that indicates if tidle pPeriods are arranged in continuous or burst mode.

IP_Spacing: The number of 1@nsradioframes between the start ofadioframe that contains aidle Pperiod and
the nextradioframe that contains didle Pperiod.{Note that there is at most okidle Pperiod in aradioframe}

IP_Length: The length of théidle Pperiods, expressed in symbols of the CPICH.

IP_o0ffset: A cell specific offsethaf can be used to synchronigdle Pperiods from different sectors within a
Nnode B.
Seed: SA-sed forthea pseudo random number generator.

Additionally in the case of burst mode operation the following parameters are also communicated to the UE.
Burst_Start: The SFN where the first burst kflle Pperiods starts.
Burst_Length: The number ofidle Pperiods in a burst diidle Pperiods.

Burst_Freq: The number ofadioframes of the primary CPICH between the start of a burst and the start of the next
burst.

10.2  Calculation of ildle Pperiod Pposition

In burst mode, the first burst starts in the radio frame with SEN = Burst_Start:tfi ieirst starts in the radio frame

with SEN = Burst Start #xBurst Freq. The sequence of bursts according to this formula continues up to and including
the radio frame with SEN = 4095. At the start of the radio frame with SEN = 0, the burst sequence is terminated (no idle
periods are generated) and at SEN = Burst_Start the burst sequence is restarted with the first burst followed by the
second burst etc., as described above.

Continuous mode is equivalent to burst mode, with only one do@sining the wholSEN cycle of 4096 radio frames
this burst starting in the radio frame with SEN = 0.
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Assume that IP_Positiox)(is the position of idle period humbewwithin a burst, wherg =1, 2, ..., and IP_ Positiox)(
is measured in number of CPICH symbols from the start of the first radio frame of the burst.

The positions of the idle periods within each burst are then given by the following equation:

IP_Positionk) = (x X IP_Spacing< 150) + (rand{ modulo 64) modulo (150 — IP_Length)) + IP_Offset,

where rand{) is a pseudo random generator defined as follows:

rand(0) = Seed,
randf) = (106<randfh — 1) + 1283) modulo 607H,=1, 2, 3, ....

x* IP _Spacing* 150+ rand(x mod64) modMax_ dev+ IP _ offset
where: Max_dev=150- 1P _Length
rand(n) = (106* rand(n—1) +1283 mod6075 and
rand(0) = Seed

eyel&Notealsethatxw#l—be eset to< 1 for the flrst |dle perlodqﬂa—SFMeyeleﬁfepbethéennmam&&and—b!mmodes
& e-Perioth every burst.

Figure910-1below illustrates thédle pPeriods for thebBurstmMode case.
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rand& mod 64) mod (150 = Length) + IP_Offset
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Figure 9161 Idle Period placement in the case of burst mode operation.
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6 Physical random access procedure

The physical random access procedure described in this section is initiated upon request of a PHY-Data-REQ primitive
from the MAC sublayer (cf. TS 25.321).

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information from the
higher layers (RRC) :

- The preamble scrambling code
- The message length in time, either 10 or 20 ms
- The AICH_Transmission_Timing parameter [0 or 1].

- The available signatures and RACH sub-channel groups for each Access Service Class (ASC), where a sub-
channel group is defined as a group of some of the sub-channels defined in Section 6.1.1.

- The power-ramping factor Power_Ramp_Step [integer > 0].
- The parameter Preamble_Retrans_Max [integer > 0].

- -—The initial preamble power Preamble_Initial_Power.

- The power offSeAP, m = Pressage-contra Poreamble Measured in dB, between the power of the last transmitted

p-m

preamble and the control part of the random-access message

- The set of Transport Format parameters. This includes the power4&f#fsgibetween thelata part and the
control part of the random-access mesagee-preamble-and-the-messfayeepeh Transport Format.

Note that the above parameters may be updated from higher layers before each physical random access procedure is
initiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
higher layers (MAC):

- The Transport Format to be used for the PRACH message patrt.
- The ASC of the PRACH transmission.
- The data to be transmitted (Transport Block Set).

The physical random-access procedure shall be performed as follows:

1 Randomly select the RACH sub-channel group from the available ones for the given ASC. The random function
shall be usch that each of the allowed selections is chosen with equal probability.

2 Derive the available access slots in the next two frames, defined by SFN and SFN+1 in the selected RACH sub-
channel group with the help of SFN and table 7. Randomly select one uplink access slot from the available access
slots in the next frame, defined by SFN, if there is one available. If there is no access slot available in the next
frame, defined by SFN then, randomly select one access slot from the available access slots in the following
frame, defined by SFN+1. The random function shall be such that each of the allowed selections is chosen with
equal probability.

3 Randomly select a signature from the available signatures for the given ASC. The random function shall be such
that each of the allowed selections is chosen with equal probability.

Set the Preamble Retransmission Counter to Preamble_Retrans_Max.
Set the preamble transmission power to Preamble_Initial_Power.

Transmit a preamble using the selected uplink access slot, signature, and preamble transmission power.

~N o o b

If no positive or negative acquisition indicator corresponding to the selected signature is detected in the
downlink access slot corresponding to the selected uplink access slot:
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7.1 Select a new uplink access slot as next available access slot, i.e. next access slot in the sub-channel group
used, as selected in 1

7.2 Randomly selects a new signature from the available signatures within the given ASC. The random function
shall be such that each of the allowed selections is chosen with equal probability.

7.3 Increase the preamble transmission powekRyyw Power_Ramp_Step [dB].
7.4 Decrease the Preamble Retransmission Counter by one.

7.5 If the Preamble Retransmission Counter > 0 then repeat from step 6. Otherwise pass L1 status ("No ack on
AICH") to the higher layers (MAC) and exit the physical random access procedure.

8 If a negative acquisition indicator corresponding to the selected signature is detected in the downlink access slot
corresponding to the selected uplink access slot, pass L1 status ("Nack on AICH received") to the higher layers
(MAC) and exit the physical random access procedure.

9 Transmit the random access message three or four uplink access slots after the uplink access slot of the last
transmitted preamble depending on the AICH transmission timing parameter. Transmission powarrdfdhe
part of therandom access messag@uld beAP, ., [dB] higher than the powerisedified-from-thaof the last
transmitted preambleith-the-specified-offseiP, . Transmission power of the data part of the random access
message is set according to Section 5.1.1.2.

10 Pass L1 status "RACH message transmitted” to the higher layers and exit the physical random access procedure.

6.1.1 RACH sub-channels

A RACH sub-channel defines a sub-set of the total set of access slots. There are a total of 12 RACH sub-channels.
RACH sub-channel #i (i =0, ..., 11) consists of the following access slots:

- Access slot #i transmitted in parallel to P-CCPCH frames for which SFN mod 8 = 0 or SFN mod 8 = 1.
- Every 12" access slot relative to this access slot.

The access slots of different RACH sub-channels are also illustrated in Table 7.

Table 7: The available access slots for different RACH sub-channels

Sub-channel Number

SFN modulo 8 0 1 2 3 4 5 6 7 8 9 10 11
0 0 1 2 3 4 5 6 7
1 12 13 14 8 9 10 11
2 0 1 2 3 4 5 6 7
3 9 10 11 12 13 14 8
4 6 7 0 1 2 3 4 5
5 8 9 10 11 12 13 14
6 3 4 5 6 7 0 1 2
7 8 9 10 11 12 13 14
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4 Synchronisation procedures

4.1 Cell search

During the cell search, the UE searches for a cell and determines the downlink scrambling code and common channel
frame synchronisation of that cell. How cell search is typically done is described in Annex C.

4.2 Common physical channel synchronisation

The radio frame timing of all common physical channels can be determined after cell search. The P-CCPCH radio frame
timing is found during cell search and the radio frame timing of all common physical channel are related to that timing
as described in 25.211.

4.3 DPCCH/DPDCH synchronisation

43.1 Synchronisation primitives

4.3.1.1 General

For the dedicated channels, synchronisation primitives are used to indicate the synchronisation status of radio links, both
in uplink and downlink. The definition of the primitives is given in the following sub-clauses.

4.31.2 Downlink synchronisation primitives

Layer 1 in the UE shall every radio frame check synchronisation status of the downlink dedicated channels.
Synchronisation status is indicated to higher layers using the CPHY-Sync-IND and CPHY-Out-of-Sync-IND primitives.

Out-of-sync shall be reported using the CPHY-Out-of-Sync-IND primitive if either of the following criteria is fulfilled:

- __The UE estimates the DPCCH quality over the last 200 ms period to be worse than a thggshbid Q
criterion shall never be fulfilled during the first 200 ms of the dedicated channel's existgpised€jined
implicitly by the relevant tests in TS 25.101.

- The last 20 transport blocks, as observed on all TrCHs using CRC, are received with incorrect CRC. In addition,
over the last 200 ms, no transport block has been received with cORECt

In-sync shall be reported using the CPHY-Sync-IND primitive if both of the following criteria are fulfilled:

- The UE estimates the DPCCH quality over the last 200 ms period to be better than a thyeshukldfiterion
shall always be fulfilled during the first 200 ms of the dedicated channel's existgnisedédined implicitly by
the relevant tests in TS 25.101.

- At least one transport block, as observed on all TrCHs using CRC, is received with correct CRC. If there is no
TrCH using CRC, this criterion is always fulfilled.

How the primitives are used by higher layers is described in TS 25.331.

4.3.1.3 Uplink synchronisation primitives

Layer 1 in the Node B shall every radio frame check synchronisation status of all radio link sets. Synchronisation status
is indicated to the RL Failure/Restored triggering function using either the CPHY-Sync-IND or CPHY-Out-of-Sync-
IND primitive. Hence, only one synchronisation status indication shall be given per radio link set.

The exact criteria for indicating in-sync/out-of-sync is not subject to specification, but could e.g. be based on received
DPCCH quality or CRC checks. One example would be to have the same criteria as for the downlink synchronisation

status primitives.
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4.3.2 Radio link establishment

4.3.2.11 General

Thesy astddblishment of a radio lirdan be divided into two cases:

- when there is no existing radio link, ivehenat leasonedownlink dedicated physical channel argtuplink
dedicated physical chanrale toshalbe set ugt-the-same-time

- orwhen one or several radio links already existwheenat least onedownlink dedicated physical channgl
toshallbe set up and thesdready-exisain uplink dedicated physical chanaékady exists

The two cases are described in-silduses 4.3.2 and 4.32.3 respectively.

In Node B, each radio link set can be in three different states: initial state, out-of-sync state and in-sync statesTransition
between the different states is shown in figure 1 below. The state of the Node B at the start of radio link establishment is
described in the following sub-clauses. Transitions between initial state and in-sync state are described in sub-clauses
4.3.2.2 and 4.3.2.3 and transitions between the in-sync and out-of-sync states are described in sub-clause 4.3.3.2.

Initial
state

RL Restore

RL Failure

In-sync /_\
state \/

RL Restore

Out-of-sync
state

Figure 1: Node B radio link set states and transitions.

4.3.2.2 No existing uplink-dedicated-channelradio link

TFhe-assumption-for-thiscase-isiNdienone or several radio liskare to be established and there is no existing radio
link for the UE alreadya dedicated physical chanB#CCH/BDPDCHis to be set up in uplink and at least one dedicated

physical channel is to be-pair-shalidet upin-both-uplink-andn downlink-and-that-there-exist-no-uplink

DPCCH/DPDCHalready This corresponds to the case when a dedicated physical channel is initially set up on a
frequency.

Imksyneh#enzaﬂen establlshmemtew is shewn—mﬂgme—l—as follows

a) Node B considers the radio link sets which are to be set up to be in the initidV$RA&N starts the

transmission of downlink DPCCH/DPDCHEhe-DRDCH-is-transmitted-only-when-there-is-data-to be
tropemitiedta-the UE,

b) The UE establishes downlink chégnchronizatiorand frame synchrogiation based on the-CCPCHERPICH
timing and timing offset information notified from UTRAN. Frame synctsmation can be confirmed using the
fRramesSynchrongzationwMord. Downlink synchronisation status is reported to higher lageesy radio

frame according to sub clause 4.3 L%%eessfu##&me—synehmmzaﬂen—&ee%#med—and—w&eﬁeﬁe the higher
layerswhen Srsucc been :
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the downlink physical channel established, uplink DPCCH/DPDCH transmission is started. The timing of the
start of the uplink channels is as defined in sub-clause 7.7 in [1].

d) UTRAN establishes uplinkhannelchip-synchronizatiorand frame synchrogiation. Frame synchroggation
can be confirmed usmg tméramessynchronszatlonwWord éueeess#ul—#ame—sypmaﬂ%&eennﬁned

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 TS 25.433. The RL Restore procedure may be triggered several times,
indicating when synchronisation is obtained for different radio link sets.

UE UTRAN

Start downlink
synchronisation process

Start transmission of
downlink channels

Establish chip and frame
synchronisation and report Start uplink

status to higher layers synchronisation process

Start transmission of
uplink channels [~~~ T 777 —»

Establish chip and frame
synchronisation and report
status to higher layers

’ .

: : — : : :
igare—L 55“8“'9“"5. altlel restan 'SI'I“ entflow-for dedicated-channels

4.3.2.3 With-existing-uplink-dedicated-channelOne or several existing radio links

When one or several radio links are to be established and one or several radio links already-exist, Fhe-assumption for
this-case-is-that there-already-efimre is an existinpPCCH/DPDCHsin the uplink, and dleas onecorresponding
dedicated physical channel shall be set up in the downlink. This corresponds to the casremiradio links-celt-has
beerareadded to the active setseft-handoveandshall-begin-itdlownlink transmissiostars for those radio links

dedicated

Theradio linksynehrenisatiomstablishmenflow is deseribed-idigure2as follows:
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b)

radio link sets to be set up to be in initial state.

UTRAN starts the transmission of the downlink DPCCH/DPDCH at a frame timing such that the frame timing
received at the UE will be withingE 148 chips prior to the frame timing of the uplink DPCCH/DPDCH at the

UE. SimultaneouslyUTRAN thenstarts-the-synchromtion-establishment process-of thgtablishesiplink chip
and frame synchronisation of the new radio-inkBPCCH/DPDCH-transmitted-by-theralBe synchrogzation
can be conflrmed using tmEramessynchronlzat|on/onrd sueeess#uJ—trame—synehFem%anewmeFmWG and
Q%he#wee#rame—syneh#em%aﬁerﬁaﬂe%mpeﬁee%ﬁ@beﬂaye& Radlo I|nk sets conS|dered to be in the
initial state shall remain in the initial 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 is 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 TS 25.433. The RL Restore procedure may be
triggered several times, indicating when synchronisation is obtained for different radio link sets.

Based-on-the-handover-destination-CRICH reception-tinliing, UE establishes chignd framesynchronisation
of the new radio linkdewnlinlchannels-from-handover-destination célfame synchroskation can be

confirmed using thfFramesSynchronlzat|onN\Alord Sueeessful—#ame—synehmmzaﬂen—us—eenﬂ%med and

reported to hiqher Iavers every radio frame according to sub-clause 4.3.1.2.

UE UTRAN

Start downlink
synchronisation process

Start transmission of
Do — downlink channels

[
Establish chip and frame |
synchronisation and report Start uplink
status to higher layers synchronisation process

Establish chip and frame
synchronisation and report
status to higher layers

v i

. : A : , :
Igare—2-Syneh el. II SEI‘E'GI. esfab“s““ el “EI How-for dedicated-ch—annels

4.3.3 Radio link monitoring

4.3.3.1 Downlink radio link failure

The downlink radio links shall be monitored by the UE, to trigger radio link failure procedures. The downlink radio link

failure criteria is specified in TS 25.331, and is based on the synchronisation status primitives CPHY-Sync-IND and

CPHY-Out-of-Sync-IND, indicating in-sync and out-of-sync respectively.
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4.3.3.2 Uplink radio link failure/restore

The uplink radio link sets are monitored by the Node B, to trigger radio link failure/restore procedures. Once the radio
link sets have been established, they will be in the in-sync or out-of-sync states as shown in figure 1 in sub-clause
4.3.2.1. Transitions between those two states are described below.

The uplink radio link failure/restore criteria is based on the synchronisation status primitives CPHY-Sync-IND and
CPHY-Out-of-Sync-IND, indicating in-sync and out-of-sync respectively. Note that only one synchronisation status
indication shall be given per radio link set.

When the radio link set is in the in-sync state, Node B shall start timer T_RLFAILURE after receiving

N_OUTSYNC IND consecutive out-of-sync indications. Node B shall stop and reset timer T_RLFAILURE upon
receiving successive N INSYNC IND in-sync indications. If T RLFAILURE expires, Node B shall trigger the RL
Failure procedure and indicate which radio link set is out-of-sync. When the RL Failure procedure is triggered, the state
of the radio link set change to the out-of-sync state.

When the radio link set is in the out-of-sync state, after receiving N _INSYNC IND successive in-sync indications
Node B shall trigger the RL Restore procedure and indicate which radio link set has re-established synchronisation.
When the RL Restore procedure is triggered, the state of the radio link set change to the in-sync state.

The specific parameter settings (values of T RLFAILURE, N_OUTSYNC_IND, and N_INSYNC_IND) are
configurable, see TS 25.433.

4.3.4  Transmission timing adjustments
During a connection the UE may adjust its DPDCH/DPCCH transmission time instant.

If the receive timing for any downlink DPCCH/DPDCH in the current active set has drifted, so the time between
reception of the downlink DPCCH/DPDCH in question and transmission of uplink DPCCH/DPDCH lies outside the
valid range, L1 shall inform higher layers of this, so that the network can be informed of this and downlink timing can be
adjusted by the network.

NOTE: The maximum rate of uplink TX time adjustment, and the valid range for the time between downlink
DPCCH/DPDCH reception and uplink DPCCH/DPDCH transmission in the UE is to be specified by

RAN WGA4.
5 Power control
5.1 Uplink power control

5.1.1 PRACH

5111 General

The power control during the physical random access procedure is described in clause 6. The setting of power of the
message control and data parts is described in the next sub-clause.

5.1.1.2 Setting of PRACH control and data part power difference

The message part of the uplink PRACH channel shall employ gain factors to control the control/data part relative power
similar to the uplink dedicated physical channels. Hence, section 5.1.2.4 applies also for the RACH message part, with
the differences that:

- B is the gain factor for the control part (similar to DPCCH),
- Byis the gain factor for the data part (similar to DPDCH),

- no inner loop power control is performed.
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5.1.2 DPCCH/DPDCH

51.2.1 General

The uplink 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. The relative
transmit power offset between DPCCH and DPDCHs is determined by the network and signalled to the UE using higher
layer signalling.

5.1.2.2 Ordinary transmit power control

5.1.2.2.1 General
The initial uplink transmit power is set by higher layers.

By means of higher layer signalling, a maximum transmission power for uplink inner-loop power control may be set to a
lower value than what the terminal power class is capable of. Power control shallbe performed within the allowed range.

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal-to-
interference ratio (SIR) at a given SIR target, SJR

The serving cells (cells in the active set) should estimate signal-to-interference ratjofSke received uplink DPCH

. The serving cells then generates TPC commands and transmits the commands once per slot according to the following
rule: if SIR.st> SIRargeithen the TPC command to transmit is "0", while if SIR SIRageithen the TPC command to

transmit is "1".

Upon reception of one or more TPC commands in a slot, the UE derives a single TPC command, TPC_cmd, for each
slot, combining multiple TPC commands if more than one is received in a slot. Two algorithms shall be supported by the
UE for deriving a TPC_cmd, as described in subclauses 5.1.2.2.2 and 5.1.2.2.3. Which of these two algorithms is used is
an UE-specific parameter and is under the control of the UTRAN.

The step sizé&pcis a UE specific parameter, under the control of the UTRAN that can have the values 1 dB or 2 dB.

After deriving of the combined TPC command TPC_cmd using one of the two supported algorithms, the UE shall
adjust the transmit power of the uplink dedicated physical channels with a &gy dB according to the TPC

command. If TPC_cmd equals 1 then the transmit power of the uplink DPCCH and uplink DPDCHs shall be increased
by Arpc dB. If TPC_cmd equals -1 then the transmit power of the uplink DPCCH and uplink DPDCHs shall be
decreased b&pc dB. If TPC_cmd equals 0 then the transmit power of the uplink DPCCH and uplink DPDCHs shall be
unchanged.

Any power increase or decrease shall take place immediately before the start of the pilot field on the DPCCH.

512211 Out of synchronisation handling

The UE shall shut its transmitter off when the UE estimates the DPCCH quality over the last 200 ms period to be worse
than a threshold §. This criterion is never ffilled during the first 200 ms of the dedicated channel's existenggsQ
defined implicitly by the relevant tests in TS 25.101.
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The UE can turn its transmitter on when the UE estimates the DPCCH guality over the last 200 ms period to be better
than a threshold @Q This criterion is always fulfilled during the first 200 ms of the dedicated channel's exi€dgrise.
defined implicitly by the relevant tests in TS 25.101. When transmission is resumed, the power of the DPCCH shall be
the same as when the UE transmitter was shut off.
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5.2 Downlink power control

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

5.2.1 DPCCH/DPDCH

5.2.1.1 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 DPDCHs 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.

5.2.1.2 Ordinary transmit power control

5.2.1.2.1 General

The downlink inner-loop power control adjusts the network transmit power in order to keep the received downlink SIR
at a given SIR target, SiRe: A higher layer outer loop adjusts §lR:independently for each connection.

The UE should estimate the received downlink DPCCH/DPDCH power of the connection to be power controlled.
Simultaneously, the UE should estimate the received interference. The obtained SIR estiggéalt®iRused by the

UE to generate TPC commands according to the following rule: iESIBIRqethen the TPC command to transmit is
"0", requesting a transmit power decrease, while it $tRSIR,qeithen the TPC command to transmit is "1", requesting
a transmit power increase.

When the UE is not in soft handover the TPC command generated is transmitted in the first available TPC field in the
uplink DPCCH.

When the UE is in soft handover it should 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.

As a response to the received TPC commands, UTRAN may adjust the downlink DPCCH/DPDCH power. The average
power of transmitted DPDCH symbols over one timeslot shall not exceed Maximum_DL_Power(dBm), nor shall it be
below Minimum_DL_Power (dBm). Transmitted DPDCH symbol means here a complex QPSK symbol before
spreading which does not contain DTMaximum_DL_Power and Minimum_DL_Power are power limits for one

spreading code.

Changes of power shall be a multiple of the minimum stepAsizeni, dB. It is mandatory for UTRAN to support
Arpc minOf 1 dB, while support of 0.5 dB is optional.

When SIR measurements cannot be performed due to downlink out-of-synchronisation, the TPC command transmitted
shall be set as "1" during the period of out-of-synchronisation.
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1 Scope

The present document specifies and establishes the characteristics of the physicals layer procedures in the FDD mode of
UTRA.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For a specific reference, subsequent revisions do not apply.

» For a non-specific reference, the latest version applies.

[1] TS 25.211: "Physical channels and mapping of transport channels onto physical channels (FDD)"
[2] TS 25.212: "Multiplexing and channel coding (FDD)"

[3] TS 25.213: "Spreading and modulation (FDD)"

[4] TS 25.215: "Physical layer — Measurements (FDD)"

[5] TS 25.331: “RRC Protocol Specification”
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7.1 Select a new uplink access slot as next available access slot, i.e. next access slot in the sub-channel group
used, as selected in 1

7.2 Randomly selects a new signature from the available signatures within the given ASC. The random function
shall be such that each of the allowed selections is chosen with equal probability.

7.3 Increase the preamble transmission powekRy= Power Ramp_Step [dB].
7.4 Decrease the Preamble Retransmission Counter by one.

7.51f the Preamble Retransmission Counter > 0 then repeat from step 6. Otherwise pass L1 status ("No ack on
AICH") to the higher layers (MAC) and exit the physical random access procedure.

If a negative acquisition indicator corresponding to the selected signature is detected in the downlink access slot
corresponding to the selected uplink access slot, pass L1 status ("Nack on AICH received") to the higher layers
(MAC) and exit the physical random access procedure.

Transmit the random access message three or four uplink access slots after the uplink access slot of the last
transmitted preamble depending on the AICH transmission timing parameter. Transmission power of the random
access message is modified from that of the last transmitted preamble with the specifiéPpifset

10 Pass L1 status "RACH message transmitted" to the higher layers and exit the physical random access procedure.

6.1.1 RACH sub-channels

A RACH sub-channel defines a sub-set of the total set of access slots. There are a total of 12 RACH sub-channels.
RACH sub-channel #i (i =0, ..., 11) consists of the following access slots:

Access slot #i transmitted in parallel to P-CCPCH frames for which SFN mod 8 = 0 or SFN mod 8 = 1.

Every 13" access slot relative to this access slot.

The access slots of different RACH sub-channels are also illustrated in Table 7.

Table 7: The available access slots for different RACH sub-channels

Sub-channel Number
SFN modulo 8 0 1 2 3 4 5 6 7 8 9 10 11
0 0 1 2 3 4 5 6 7
1 12 13 14 8 9 10 11
2 0 1 2 3 4 5 6 7
3 9 10 11 12 13 14 8
4 6 7 0 1 2 3 4 5
5 8 9 10 11 12 13 14
6 3 4 5 6 7 0 1 2
7 8 9 10 11 12 13 14
6.2 CPCH Access Procedures

For each CPCH physical channel in a CPCH set allocated to a cell the following physical layer parameters are included
in the System Information message:

UL Access Preamble (AP) scrambling code.

UL Access Preamble signature set

The Access preamble slot sub-channels group

AP- AICH preamble channelization code.

UL Collision Detection(CD) preamble scrambling code.

CD Preamble signature set
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- CD preamble slot sub-channels group

- CD-AICH preamble channelization code.

- CPCH UL scrambling code.

- CPCH UL channelization code. (variable, data rate dependant)
- DPCCH DL channelization code.([512] chip)

NOTE: There may be some overlap between the AP signature set and CD signature set if they correspond to the
same scrambling code.

The following are access, collision detection/resolution and CPCH data transmission parameters:
Power ramp-up, Access and Timing parameters (Physical layer parameters)

1) N_AP_retrans_max = Maximum Number of allowed consecutive access attempts (retransmitted preambles) if
there is no AICH response. This is a CPCH parameter and is equivalent to Preamble_Retrans_Max in RACH.

2) Pgrach= Pcpch= Initial open loop power level for the first CPCH access preamble sent by the UE.
[RACH/CPCH parameter]

3) AP, = Power step size for each successive CPCH access preamble.
[RACH/CPCH parameter]

4) AP, = Power step size for each successive RACH/CPCH access preamble in case of negative AICH. A timer is
set upon receipt of a negative AICH. This timer is used to determine the period after receipt of a negative AICH
when AP; is used in place dfP,

[RACH/CPCH parameter]

5) Tepen = CPCH transmission timing parameter: This parameter is identical to PRACH/AICH transmission timing
parameter.

[RACH/CPCH parameter]
6) Lpcpreambie= LENgGth of power control preamble (O or 8 slots)

[CPCH parameter]

NOTE: Itis FFS ifAP,for the CPCH access may be different fr&Ry for the RACH access as defined in section
6.1.

Theoverall CPCH -access procedurensists of two partisi-the-physicaHayeris:

1) Upon receipt of a Status-REQ message from the MAC layer, the UE shall start monitoring the CSICH to

determine the availability of the transport formats in the transport format subset included in the Status-REQ
message. UTRAN transmits availability of each PCPCH or maximum available data rate with availability of
each PCPCH over the CSICH in case CA is active. Upper layers will supply the UE with information to map

the transport formats to the PCPCHs. The UE shall send a Status-CNF message to the MAC layer containing
the transport format subset listing the transport formats of the requested subset which are currently indicated as
‘available’.

The actual access procedure is then:
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2) Upon receipt of the Access-REQ message from the MAC layer, which contains an identified transport format
from the available ones ,the following sequence of events occur. The use of step 2a or 2b depends on whether
availability of each PCPCH or the Maximum available data rate along with the availability of each PCPCH is
transmitted over CSICH. Note that in the first case, each access resource combination (AP signatures and access
subchannel group) maps to each PCPCH resource and in the second case each access resource combination
maps to each data rate.

2a) (In case CA is not Active) The UE shall test the value(s) of the most recent transmission of the CSICH Status
Indicator(s) corresponding to the PCPCH channel(s) for the identified transport format included in the Access-
REQ message. If this indicates that no channel is ‘available’ the UE shall abort the access attempt and send a
failure message to the MAC layer. The UE shall also retain the availability status of the each PCPCH for further
verification in a later phase.

2b) (In case CA is active) The CSICH Status Indicators indicate the maximum available data rate along with
individual PCPCH availability. The UE shall test the value of the most recent transmission of the Status
Indicator(s). If this indicates that the maximum available data rate is less than the requested data rate, the UE
shall abort the access attempt and send a failure message to the MAC layer. The PHY provides the availability
information to the MAC. The UE shall also retain the availability status of the each PCPCH for further channel
assignment message verification in a later phase in case of success.

3) The UE sets the preamble transmit power to the vadhg Pwhich is supplied by the MAC layer for initial
power level for this CPCH access attempt.

4) The UE sets the AP Retransmission Counter to N_AP_Retrans{é&xe-TBD)

5a) In the case CA is not active, the uplink access slot and signature to be used for the CPCH-AP _transmission are
selected in the following steps:

a) The UE selects randomly one PCPCH from the set of available PCPCH channel(s) as indicated on the CSICH
and supporting the identified transport format included in the Access-REQ message. The random function
shall be such that each of the allowed selections is chosen with equal probability.

b) The UE randomly selects a CPCH-AP signature from the set of available signatures in the access resource
combination corresponding to the selected PCPCH in step a). The random function shall be such that each of
the allowed selections is chosen with equal probability.

c) Using the AP access slot sub-channel group of the access resource combination corresponding to selected
PCPCH in step a), the UE derives the available CPCH-AP access slots in the next two frames, defined by
SFN and SFN+1 with the help of SEN and table 7 in section 6.1. The UE randomly selects one access slot
from the available access slots in the next frame, defined by SEN, if there is one available. If there is no
access slot available in the next frame, defined by SFEN then, randomly selects one access slot from the
available access slots in the following frame, defined by SEN+1. The random function shall be such that each
of the allowed selections is chosen with equal probability.

5b) In the case CA is active, the uplink access slot and signature to be used for the CPCH-AP _transmission are
selected in the following setps:
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a) The UE randomly selects a CPCH-AP signature from the set of available signatures in the access resource
combination corresponding to the transport format identified in the Access-REQ message. The random
function shall be such that each of the allowed selections is chosen with equal probability.

b) Using the AP access slot sub-channel group of the access resource combination corresponding to the transport
format identified in the Access-REQ message, the UE derives the available CPCH-AP access slots in the next
two frames, defined by SFN and SFN+1 with the help of SEN and table 7 in section 6.1. The UE randomly
selects one access slot from the available access slots in the next frame, defined by SEN, if there is one
available. If there is no access slot available in the next frame, defined by SFEN then, randomly selects one
access slot from the available access slots in the following frame, defined by SEN+1. The random function
shall be such that each of the allowed selections is chosen with equal probability.

67) The UE transmits the AP using tbelectedAC-supplieduplink access slaind signature, anAC supplied
initial preamble transmission powdihe following sequence of events occur based on whether availability of
each PCPCH or the Maximum available data rate along with the availability of each PCPCH is transmitted over
CSICH.

6a) (In case CA is not Active) The UE shall test the value of the most recent transmission of the Status Indicator
corresponding to the identified CPCH transport channel immediately before AP transmission. If this indicates
that the channel is ‘not available’ the UE shall abort the access attempt and send a failure message to the MAC
layer. Otherwise the UE transmits the AP using the UE selected uplink signature and access slot, and the initial
preamble transmission power from step 3, above.

6b) (In case CA is active) The Status Indicator indicates the maximum available data rate as well as the availability
of each PCPCH. The UE shall test the value of the Status Indicator. If this indicates that the maximum available
data rate is less than the requested data rate, the UE shall abort the access attempt and send a failure message to
the MAC layer. Otherwise the UE shall transmit the AP using the UE selected uplink access slot, the MAC
supplied signature and initial preamble transmission power from step 3, above.

78)If the UE does not detect the positive or negative acquisition indicator corresponding to the selected signature in
the downlink access slot corresponding to the selected uplink access slot,dhelli&st the value of the most
recent transmission of the Status Indicator corresponding to the selected PCPCH immediately before AP
transmission. If this indicates that the PCPCH is ‘not available’ the UE shall abort the access attempt and send a
failure message to the MAC layer. Otherwise the following steps shall be executed:

a) Selects theextnewuplink access slot frommengthe availableaccess slsti.e, next access slot in the sub

channel group used-—in-the-CRCH-AP sub-chanmelgy-as-selected-in4-There must be a minimum

distance of three or foper Tcpch parameteaccess slots from the uplink access slot in which the last
preamble was transmitted depending on the CPCH/AICH transmission timing par@deiE-UJse-of
random-function-here to-select access slotis FFS-for RACH-and CPCH.].

b) Increases the preamble transmission power with the specified&fsePower offseAP, s is used unless
the negative AICH timer is running, in which ca&B; is used instead..

c) Decrease thBreambleAP Retransmission Counter by one.

d) If the PreambleAP Retransmission Counter < 0, the UE aborts the access attempt and sends a failure
message to the MAC layer.

89)If the UE detects the AP-AICH_nak (negative acquisition indicator) corresponding to the selected signature in
the downlink access slot corresponding to the selected uplink access slot, the UE aborts the access attempt and
sends a failure message to the MAC layer. The UE sets the negative AICH timer to indicaté\Rsas# as
the preamble power offset until timer expiry

910) Upon reception of AP-AICHackwith matching signaturghe access segment ends and the contention
resolution segment begins. In this segment, the UE randomly selectsigr@Btresignaturefrom theCD
signature set and also select one-CD access slot sub-channel from the CD sub-channel group supported in the
celland transmits a CD Preamble, then waits for &G2DAICH andthe channel assignment (CA) (in case CA
is active) messageom the Node B.

1040 If the UE does not receive a GDA-AICH in the designated slot, the UE aborts the access attempt and sends
a failure message to the MAC layer.
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1142 If the UE receives a CIBA-AICH in the designated slot with a signature that does not match the signature
used in the CD Preamble, the UE aborts the access attempt and sends a failure message to the MAC layer.

12a13 _ (In case CA is not Activd]) the UE receives &BD-AICHCDI from the CD/CA-ICHwith a matching

signature the UE transmits the power control preantlgp..c., ms later as measured from initiation of the CD
Preamble. . The transmission of the message portion of the burst starts immediately after the power control
preamble.

12b) (In case CA is active) If the UE receives a CDI from the CD/CA-ICH with a matching signature and CA
message that points out to one of the PCPQidapping rule is in [5]) that were indicated to be free by the last
received CSICH broadcast, the UE transmits the power control preamhlg, mslater as measured from
initiation of the CD Preamble. The transmission of the message portion of the burst starts immediately after the
power control preamble. If the CA message received points out the channel that was indicated to be busy on the
last status information transmission received on the CSICH, the UE shall abort the access attempt and send a
failure message to the MAC layer.

. NOTE: If the Lycpreamble PArameteindicates a zero length preamble, then there is not power control preamble and
the message portion of the burst stags, .., Ms after the initiation of the CD Preamble

13244 During CPCH Packet Data transmission, the UE and UTRAN perform inner-loop power control on both the
CPCH UL and the DPCCH DL.

1415 If the UE detects loss of DPCCH DL during transmission of the power control preamble or the packet data,
the UE halts CPCH UL transmission, aborts the access attempt and sends a failure message to the MAC layer.

1519 If the UE completes the transmission of the packet data, the UE sends a success message to the MAC layer.

7 Procedures in Packet Data Transfer

3GPP
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6.2 CPCH Access Procedures

For each CPCH physical channel in a CPCH set allocated to a cell the following physical layer parameters are included
in the System Information message:

- UL Access Preamble (AP) scrambling code.

- UL Access Preamble signature set

- The Access preamble slot sub-channels group

- AP- AICH preamble channelization code.

- UL Caollision Detection(CD) preamble scrambling code.
- CD Preamble signature set

- CD preamble slot sub-channels group

- CD-AICH preamble channelization code.

- CPCH UL scrambling code.

~—CPCH UL channelization-code(variable adidtte-dependant)
- DPCCH DL channelization code.([512] chip)

3GPP 7
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5.2 Downlink power control

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

5.2.1 DPCCH/DPDCH

5.2.1.1 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 DPDCHs 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.

5.2.1.2 Ordinary transmit power control

5.2.1.2.1 General

The downlink inner-loop power control adjusts the network transmit power in order to keep the received downlink SIR
at a given SIR target, SiRe: A higher layer outer loop adjusts §lR:independently for each connection.

The UE should estimate the received downlink DPCCH/DPDCH power of the connection to be power controlled.
Simultaneously, the UE should estimate the received interference. The obtained SIR estiggéalt®iRused by the

UE to generate TPC commands according to the following rule: iESIBIRqethen the TPC command to transmit is
"0", requesting a transmit power decrease, while it $tRSIR,qeithen the TPC command to transmit is "1", requesting
a transmit power increase.

When the UE is not in soft handover the TPC command generated is transmitted in the first available TPC field in the
uplink DPCCH.

When the UE is in soft handover it should 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.

As a response to the received TPC commands, UTRAN may adjust the downlink DPCCH/DPDCH power. The average
power of transmitted DPDCH symbols over one timeslot shall not exceed Maximum_DL_Power(dBm), nor shall it be
below Minimum_DL_Power (dBm). Transmitted DPDCH symbol means here a complex QPSK symbol before
spreading which does not contain DTX.

NOTE: It should still be clarified whether Maximum_DL_Power and Minimum_DL_Power are defined for one
code or for one CCTrCH

Changes of power shall be a multiple of the minimum stepAsizeni, dB. It is mandatory for UTRAN to support
Arpc minOf 1 dB, while support of 0.5 dB is optional.

UTRAN may further employ following method. If the valueldmited Power Raise Usquhrameter is 'Used', UTRAN
shall not increase the DL power of the RL if it would exceed by moreRbaer Raise LimitB the averaged DL
power used in the laBiL. _Power_ Averaging_Window_Sitmeslots of the same RL. This shall only be applied after
the first DL_Power_Averaging_Window_Siwmeslots after the activation of this method.
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Power Raise Limi#&ndDL Power Averaging Window Siaee parameters configured in the UTRAN.

When SIR measurements cannot be performed due to downlink out-of-synchronisation, the TPC command transmitted
shall be set as "1" during the period of out-of-synchronisation.
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If Acj< 1, theanVCyj = @b,j [ and Bc,C,j =1.0, where [*[ Jmeans rounding to closest higher quantied
value.

The quantize@-values is defined in TS 25.213 section 4.2.1, table 1.

Appropriate scaling of the output power shall be performed by the UE, so that the output DPCCH power follows the
inner loop power control with power stepstfrpc dB (xArp.1rcdB during the recovery period) with an additional
power offset during a compressed framéNgfn / Npiiot,c.

5.1.3 PCPCH

This section describes the power control procedures for the PCPCH. The CPCH access procedure is described in section
6.2.

5.1.3.1  Power control in the message part

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal-to-
interference ratio (SIR) at a given SIR target, R which is set by the higher layer outer loop.

The network should estimate the signal-to-interference ratig,®fMhe received PCPCH . The network then generates
TPC commands and transmits the commands once per slot according to the following rulg:3f SRR,..then the
TPC command to transmit is "0", while if SER SIRgeithen the TPC command to transmit is "1".

The UE derives a TPC command, TPC_cmd, for each slot. Two algorithms shall be supported by the UE for deriving a
TPC_cmd, as described in subclauses 5.1.2.2.2.1 and 5.1.2.2.3.1. Which of these two algorithms is used is a higher-
layer parameter under the control of the UTRAN.

The step siz&rpcis a higher-layer parameter under the control of the UTRAN, that can have the values 1 dB or 2 dB.

After deriving the TPC command TPC_cmd using one of the two supported algorithms, the UE shall adjust the
transmit power of the uplink PCPCH with a stegza@fc dB according to the TPC command. If TPC_cmd equals 1 then
the transmit power of the uplink PCPCH shall be increasdd&ydB. If TPC_cmd equals -1 then the transmit power
of the uplink PCPCH shall be decreasedMgy dB. If TPC_cmd equals 0 then the transmit power of the uplink
PCPCH shall be unchanged.

Any power increase or decrease shall take place immediately before the start of the pilot field on the PCPCH control
channel.

5.1.3.2  Power control in the power control preamble
The UE commences the power control preamble using the same power level as was used for the CD preamble.

The initial power control step size used in the power control preamble differs from that used in the message part: if

inner loop power control algorithm 1 is to be used in the message part, then the initial step size in the power control
preamble irpc.ini, WhereArpc.init IS €equal to the minimum value out of 3 dB algr2, whereArpc is the power

control step size used for the message part. If inner loop power control algorithm 2 is to be used in the message part,
then inner loop power control algorithm 1 is used initially in the power control preamble, with a step size of 2dB. In

either case, the power control algorithm and step size revert to those used for the message part as soon as the sign of the
TPC commands reverses for the first time.

5.2 Downlink power control

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

3GPP
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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 DPDCHSs with the same amount, i.e. the
relative power difference between the DPCCH and DPDCHs 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.

5.2.1.2 Ordinary transmit power control

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 commands in given in Annex B.2

When the UE is not in soft handover the TPC command generated is transmitted in the first available TPC field in the
uplink DPCCH.

When the UE is in soft handover it should 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.

As a response to the received TPC commands, UTRAN may adjust the downlink DPCCH/DPDCH power. The average
power of transmitted DPDCH symbols over one timeslot shall not exceed Maximum_DL_Power(dBm), nor shall it be
below Minimum_DL_Power (dBm). Transmitted DPDCH symbol means here a complex QPSK symbol before
spreading which does not contain DTX.

NOTE: It should still be clarified whether Maximum_DL_Power and Minimum_DL_Power are defined for one
code or for one CCTrCH

Changes of power shall be a multiple of the minimum stepsizeni, dB. It is mandatory for UTRAN to support
Arpcmin Of 1 dB, while support of 0.5 dB is optional.

WhenSiR-measurementEPC commandsannot beserformedgenerated in the Udue to downlink out-of-
synchronisation, the TPC command transmitted shall be set as "1" during the period of out-of-synchronisation.

3GPP
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5.2.1.32 Power control in compressed mode

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

al mode, described in subclausies5 222
ed SIR.

The UTRAN behaviour during compressed mode is not specified. As an example, the algorithm can be similar to uplink
power control in downlink compressed mode as described in sub-clause 5.1.2.3.

In downlink compressed mode or in simultaneous downlink and uplink compressed mode, the transmission of downlink
DPCCH and DPDCH(s) is stopped.

5.2.1.43 Site selection diversity transmit power control

5.2.1.43.1 General
Site selection diversity transmit power control (SSDT) is an optional macro diversity method in soft handover mode.

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 is to 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 a temporary 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.

52.143.11 Definition of temporary cell identification

Each cell is given a temporary ID during SSDT and the ID is utilised as site selection signal. The ID is given a binary
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 ID codes for 1-bit and 2-bit FBI are exhibited in table 3

and table 4, respectively.
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Table 3: Settings of ID codes for 1 bit FBI

ID code
ID label "long” "medium" "short”
a 000000000000000 0000000(0) 00000
b 111111111111111 1111111(12) 11111
c 000000001111111 0000111(1) 00011
d 111111110000000 1111000(0) 11100
e 000011111111000 0011110(0) 00110
f 111100000000111 1100001(1) 11001
g 001111000011110 0110011(0) 01010
h 110000111100001 1001100(1) 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 0000000(0) 000(0) 000

0000000(0) 000(0) 000

b 1111111(2) 111(1) 111

1111111(1) 111(1) 111

c 0000000(0) 000(0) 000

1111111(1) 111(1) 111

d 1111111(1) 111(1) 111

0000000(0) 000(0) 000

e 0000111(1) 001(1) 001

1111000(0) 110(0) 100

f 1111000(0) 110(0) 110

0000111(1) 001(1) 011

g 0011110(0) 011(0) 010

0011110(0) 011(0) 010

h 1100001(1) 100(1) 101

1100001(1) 100(1) 101

ID must be terminated within a frame. If FBI space for sending a given ID cannot be obtained within a frame, hence if
the entire ID is not transmitted within a frame but must be split over two frames, the last bit(s) of the ID is(are)
punctured. The relating bit(s) to be punctured are shown with brackets in table 3 and table 4.

5.2.1.43.2 TPC procedure in UE

The TPC procedure of the UE in SSDT is identical to that described in subclause5.2.1.2 or 5.2.1.3 in compressed mode.

5.2.1.43.3 Selection of primary cell

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

5.2.1.43.4 Delivery of primary cell ID

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

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

- and, when the uplink link compressed mode, does not results in excessive levels of puncturing on the coded ID.
The acceptable level of puncturing on the coded ID is less than itx¥ymbols in the coded ID (whergss
the length of the coded ID).

Otherwise the cell recognises its state as primary.
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The state of the cells (primary or non-primary) in the active set with update synchronous. If a cell receives the last
portion of the coded ID in uplink slot #], the state of cell is updated in downlink slot#{(jj§l#dd 15}. Where is

defined as a constant of 2 time slots. The updating of cell state is unchanged by the operation of downlink compressed
mode.

At the UE, the primary ID code to be sent to the cells is 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. Period of primary cell update depends on the settings of 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
5.2.1.43.5 TPC procedure in the network

In SSDT, a non-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 P1 is used for downlink DPCCH
transmission power level and this level is updated as the same way specified in 5.2.1.2 or 5.2.1.3 in 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 POS, respectively, as specified in 5.2.1.1. P2 is used for
downlink DPDCH transmission power level and this level is set to P1 if 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 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 by the same | Switched off

way as specified in
5.2.1.20r5.2.1.3in
compressed mode
primary =Pl

5.2.2 Power Control with DSCH

The DSCH 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 AICH

The UE is informed 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.

5.2.4 PICH

The UE is informed about the relative transmit power of the PICH compared to the primary CPICH transmit power by
the higher layers.
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Annex B (Informative):
Downlink Pewer-power control timing

B.1 Power control timing

The power control timing described in this annex should be seen as an example on how the control bits have to be
placed in order to permit a short TPC delay.

In order to maximise the cell radius distance within which one-slot control delay is achieved, the frame timing of an
uplink DPCH is delayed by 1024 chips from that of the corresponding downlink DPCH measured at the UE antenna.

Responding to a downlink TPC command, the UE shall change its uplink DPCH output power at the beginning of the
first uplink pilot field after the TPC command reception. Responding to an uplink TPC command, the UTRAN access
point shall change its DPCH output power at the beginning of the next downlink pilot field after the reception of the
whole TPC command. Note that in soft handover, the TPC command is sent over one slot when DPC_MODE is 0 and
over three slots when DPC_MODE is 1. Note also that the delay from the uplink TPC command reception to the power
change timing is not specified forUTRAN. The UE shall decide and send TPC commands on the uplink based on the
downlink SIR measurement. The TPC command field on the uplink starts, when measured at the UE antenna, 512
chips after the end of the downlink pilot field. The UTRAN access point shall decide and send TPC commands based
on the uplink SIR measurement. However, the SIR measurement periods are not specified either for UE nor UTRAN.

Figure B-1 illustrates an example of transmitter power control timings.

3GPP
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Slot (2560 chips)

DL DPCCH TF
at UTRAN Datal cl Data2

Propagation delay
DL-UL timing Response
offset (1024 chipsL To TPC (*3)

Data2 /

DL DPCCH
at UE

DL SIR
measurement (*1)

UL DPCC
at UE

Slot (2560 chips)

Propagation delay

UL DPCCH
at UTRAN

*1,2 The SIR measurement periods illustrated here are examples. Other ways of measurement are allowed to achieve
accurate SIR estimation.
*3 If there is not enough time for UTRAN to respond to the TPC, the action can be delayed until the next slot.

Figure B-1: Transmitter power control timing

B.2 Example of implementation in the UE

The downlink inner-loop power control adjusts the network transmit power in order to keep the received downlink SIR
at a given SIR target, SiR.: A higher layer outer loop adjus#$R.,..:independently for each connection.

The UE should estimate the received downlink DPCCH/DPDCH power of the connection to be power controlled.
Simultaneously, the UE should estimate the received interference. The obtained SIR estigasdt®IR used by the
UE to generate TPC commands according to the following rule: f§ESBIRqerithen the TPC command to transmit
is "0", requesting a transmit power decrease, while ifsH5IRerithen the TPC command to transmitis,
requesting a transmit power increase.

B.3 Adjustment loop

In case of soft handover, UTRAN may employ adjustment loop, in which they change their calculated transmission
powersP(i) in every slot according to the following equation:

P(i+1) = P(i) + Suner(i) + Sapa(i)
Sapa(i) = sign{(1 — r)(Rer— P(I)} min{|(1 — r)(Free = P())]. Sios_maxt

where

P(i): calculated transmission power of UTRAN access point in dBm,

3GPP
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Snner(i): inner loop control in dB,

Sapg(i): adjustment loop control in dB,

sign{x}:. sign function of the valug i.e. +1 when x>0, 0 when x=0, and —1 when x<0,

r: convergence coefficient @Or < 1),

Preg reference transmission powerdBm,

Saps max_maximum power change limit by adjustment loop in dB.

The actual change in the transmitted power level due to the adjustment loop is a value which is the nearest allowed TPC
step t0Syp4(i). The parameters, Prer, andSyp; maxshall be signalled by higher laye&p; vaxshall be a multiple of
the minimum step size ¢ min dB.

3GPP
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5.2.1.4.4 Delivery of primary cell ID

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

- the received primary ID code does not match with the own ID code,
- the received uplink signal quality satisfies a quality threst@lg a parameter defined by the network

- and when theuse ofuplink link-compressed moddoes not resudtin excessive levels of puncturing on the
coded ID. The acceptable level of puncturing on the coded ID is less thany(Bginbols in the coded |ID
{where N, is the length of the coded }D

Otherwise the cell recognises its state as primary.

The state of the cells (primary or non-primary) in the active/sietis updatel synchronous. If a cell receives the last
portion of the coded ID in uplink slé§, the state of cell is updateid downlink slot{{ (j+1+T,9) mod 15--¥, where
Tosis defined as a constant of 2 time slots. The updatitigeagll state isiot influencedunchangedby the operation
of downlink compressed mode.

At the UE, the primary ID code to be sent to the cells is 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 IBeriedThe periodof the primary cell update depends on the settingg@tode 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
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