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I ntroduction

This text proposal for TS25.214 is as agreed in adhoc 9 at WGL #7, being based on [1] which described power control
“Algorithm 2" as agreed at WGL1 #6 with optimisation according to the simulation results presented in [2].

The “General” section on ordinary transmit power control (5.1.2.2.1) describes the changes in transmit power which
are executed in response to the different possible values of “TPC_cmd”, which is derived from the received TPC
commands by means of Algorithm 1 or Algorithm 2. TPC_cmd may now have the values 1, 0 or —1, although

For clarity, two subsections have been created for the descriptions of Algorithm 1 and Algorithm 2. The description
for Algorithm 1 is divided into 3, showing how the values of TPC_cmd are derived:

when the UE is not in soft handover, and only one TPC command is received in each slot;

when the UE isin soft handover and some received TPC commands are known to be the same (based on the
previous section 5.1.2.2.2 in [1]);

when the UE isin soft handover and some of the received TPC commands are not known to be the same (based on
the previous section 5.1.2.2.3 in [1]).

The extent of the description for Algorithm 2 is limited to the non-soft-handover case.

The minor changes to section 5.1.2.3 on uplink power control in compressed mode are not presented here but are still
shownin [1].
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5 Power control

5.1 Uplink power control

5.1.1 PRACH

< Editor’s note: This clause describes open loop power control scheme for PRACH. To be confirmed appropriate S
documents for open loop power control, and moved this description to the appropriate S document.>

The transmitter power of UE shall be calculated by following equation:

Prach = Lperch + IgTs + Constant value

where,

Pracn: transmitter power level in dBm,

L pearch: measured path lossin dB,

Igts: interference signal power level at BTS in dBm, which is broadcasted on BCH,
Constant value: This value shall be designated via Layer 3 message (operator matter).

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

Theinitial uplink transmit power to use is decided using an open-loop power estimate, similar to the random access
procedure. < Editor's note: This needs to be elaborated, how is the estimate derived? >

The maximum transmission power at the maximum rate of DPDCH is designated for uplink and control must be
performed within this range. < Editor’s note: The necessity of this range needs to be confirmed. > The maximum
transmit power value of the closed-loop TPC is set by the network using higher layer signalling.

The uplink closed-loop power control adjusts the UE transmit power in order to keep the received uplink signal-to-
interference ratio (SIR) at agiven SIR target, SIRge. AN higher layer outer 1oop adjusts Sl Rge independently for
each cell in the active set.

The serving cells (cellsin the active set) should estimate signal-to-interference ratio SIRe of the received uplink
DPCH . The serving cells then generates TPC commands and transmits the commands once per ms slot according to
the following rule: if SIRet > SIRge then the TPC command to transmit is “0”, while if SIRey < SIRiage then the TPC
command to transmit is“1”.

H-multiple TRC-commands-are-received;-then-Udpon reception of one or morethese TPC commands in a slot, the UE
combinesthereceived-commands-into derives a single TPC command, TPC_cmd, for each slot, combining multiple

TPC commands if more than oneisreceived in aslot. Two algorithms shall be supported by the UE for Fhe

eembmatlenﬂeeeﬁdenw ng aTPC cmd, as descrlbed in subclauses 5.1.2.2.2 and 5.1.2.2.3. Which of these two

The step size Drpc is a UE specific parameter, under the control of the UTRAN, that can have the values 1 dB or 2 dB.
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Note : the maximum power control step to be support by the UE shall be 3 dB, 3 dB being allowed for the compressed
mode. It is FFSwhether the 3 dB should also be allowed in normal mode.

After edledlation-ofderiving 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 step of Drpc 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 Drpc dB. If TPC_cmd equals 8--1 then the transmit power of the uplink DPCCH and uplink DPDCHs
shall be decreased by Drpc dB. If TPC cmd equals 0 then the transmit power of the uplink DPCCH and uplink
DPDCHs shall be unchanged.

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

5.1.2.2.1.13 Out of synchronisation handling

51.2.2.2 Algorithm 1 for processing TPC commands

5.1.2.2.2.1 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 O 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 isin soft handover, multiple TPC commands may be received in each ot from different cellsin 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
isthe case e.g. with receiver diversity or so called softer handover when the UTRAN transmits the same command in
all the serving cellsthe UE isin softer handover with. For these cases, the TPC commands known to be the same are
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combined into one TPC command, to be further combined with other TPC commands as described in subclause
5.1.2.2.2.33.

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 different-the
same and then provides an example of such scheme. It isto 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 estimate the signal-to-interference ratio PC_SIR; on each of the power control commands TPC;,
wherei =1, 2, ..., N and N is the number of TPC commands not known to be differentthe same, that may be the
results of afirst phase of combination according to subclause 5.1.2.2.32.2.

Then the UE assigns to each of the TPC; command a reliability figure Wi, where W; isafunction b of PC_SIR;,

W, = b(PC_SIR). Finaly, the UE derives a combined TPC command, TPC_cmd, as afunction gof al the N power
control commands TPC; and reliability estimates W;:

TPC_cmd = g (W1, Wy, ... Wy, TPCy, TPC,, ..., TPCy), where TPC_cmd can take the values 6-1 or -1.

5.1.2.2.2.3.2 Example of the scheme
A particular example of the scheme is obtained when using the following definition of the functions b and g

For b: the reliability figure W; isset to 0 if PC_SIR; < PC _thr, otherwise Wi is set to 1. This means that the power
control command is assumed unreliable if the signal-to-interference ratio of the TPC commands is lower than a
minimum value PC_thr.

For g if thereisat least one TPC; command, for which W;= 1 and TPC; = 0, or if W;= 0 and TPC; = O for all N TPG;
commands, then TPC_cmd is set to 6-1, otherwise TPC_cmd is set to 1. Such afunction g means that the power is
decreased if at least one cell for which the reliability criterion is satisfied asks for a power decrease.

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.

< The use or otherwise of Algorithm 2 in soft handover is FFS >

5.1.2.2.3.1 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 dot. In this case, the UE shall
process received TPC commands on a 5-dot cycle, where the sets of 5 dots shall be aligned to the frame boundaries
and there shall be no overlap between each set of 5 dots.

The value of TPC cmd is derived as follows:

For thefirst 4 slots of aset, 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 in the 5" dlot.

If all 5 hard decisions within a set are 0 then TPC cmd = -1 in the 5" dot.

Otherwise, TPC cmd = 0in the 5" dlot.
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