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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 compress