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1. Introduction

At the last meeting in Oulu Philips presented a CR [1] clarifying the power control issue at maximum and
minimum power limits. Thus chapter 5.1.2.6 was introduced. Moreover the d formula, which describes the first
power control immediately after the transmission gap, was refined by adding the factor k. So during the scaling
procedure, corresponding to the introduced chapter 5.1.2.6, k is set to zero and so the TPC commands are set to
zero, too.

The current CR [1] implies for example reaching the maximum power limit applies setting k to zero but leaving
the maximum power limit does not apply setting k to zero. Looking at a UE operating at a power limit, upper or
lower bound, an unbalancing of the d formulawill occur, if the UE oversteps the limit frequently.

Therefore we propose a minor change to the aready existing CR [1] yielding a remarkable improvement of the
d formulain the case of operating at maximum and minimum power level.

2. Featuresof current and proposed method

Assuming a UE operating at the maximum power level the following figure 1 demonstrates possible transmit
power behaviours. Cases 1a and 2a depict two abstracted examples at the power limit, whereas case 1b and 2b
shows exactly the same behaviour but at any arbitrary power level within the allowed transmit power range.
Case one, mainly a theoretical process, consists of an aternating power up and down command. Case two
shows a less frequent alternation (one up and down period lasts about 8 dlots).
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Figure 1: Two possible UE transmit power behaviours



Figure 2 demonstrates the d function for the corresponding cases of figure 1 assuming an arbitrary start value of
5 dB. Line 1a and 2a represent the current d function for the cases 1a and 2a (figure 1), i. e. a UE operating at
the maximum power limit.

But in generd if the transmit power behaves like demonstrated in case 1a and 2a no tendency of the power
commands is recognisable, so the d formula should merge to zero. Or in other words the resulting d function in
the cases 1la and 2a should act in the same way as in the cases 1b and 2b. Line 1b and 2b of figure 2
demonstrate the d function for the cases 1b and 2b. These two lines are also desired for the cases 1a and 2a.
Figure 2 shows clearly that the current malfunction could cause a differing value of up to 15 dB. The more
frequent the alternation of transmit power is, the greater is the current malfunction.

The minor change we conducted in the CR avoids this described problem. If our proposed CR is applied, the d
function will act in the cases 1a and 2a as demonstrated in line 1b and 2b.

This described example is also applicable to the minimum transmit power limit.
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Figure 2: d-function for current and proposed method

3. Conclusions

We propose the following minor change of the d formula in the following way: The introduced factor k should
be zero, if additional scaling is applied in the current and the previous slot.

4. References

[1] TSGR1#14(00)0973; Oulu, Finland;7-2000; Philips, CR 25.214-118r2: Clarification of power control at
maximum and minimum power
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pilot energy. Therefore at the start of each slot the UE shall derive the value of a power offset D or. If the number of
pilot bits per slot in the uplink DPCCH is different from its value in the most recently transmitted slot, Dy or (in dB)
shall be given by:

DPILOT = 10|-0910 (Npilot,prev/Npilot,curr);

where Nyiiotpres 1S the number of pilot bits in the most recently transmitted slot , and Ngiiot,curr 1S the number of pilot
bitsin the current slot. Otherwise, including during transmission gapsin the downlink, D g orshall 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 of Dppecn (in dB) which is given by:

Dorech = Drec” TPC_cmd + Dpyor.

At the start of the first slot after an uplink or downlink transmission gap the UE shall apply a change in the transmit
power of the uplink DPCCH by an amount Dppccy (in dB), with respect to the uplink DPCCH power in the most
recently transmitted uplink slot, where:

Dorccr = Dresume + Drior.

The value of Dresyme (in dB) shall be determined by the UE according to the Initial Transmit Power mode (ITP).
The ITP isaUE specific parameter, which is signalled by the network with the other compressed mode parameters
(see TS 25.215). The different modes are summarised in table 1.

Table 1: Initial Transmit Power modes during compressed mode

Initial Transmit Power Descrintion
mode P
0 Dresuve = Drec” TPC_cmdgap
1 DRESUME = d last

In the case of atransmission gap in the uplink, TPC_cmdg,, shall be the value of TPC_cmd derived in the first slot of
the uplink transmission gap, if adownlink TPC_command is transmitted in that slot. Otherwise TPC_cmdy,, shall be
zero.

d ¢ Shall be equal to the most recently computed value of d;. d; shall be updated according to the following recursive
relations, which shall be executed in all slots in which both the uplink DPCCH and a downlink TPC command are
transmitted, and in the first slot of an uplink transmission gap if a downlink TPC command is transmitted in that slot:
d, =0.9375d, , - 0.96875TPC _cmd, Dy, d, =0.9375d, , - 0.96875TPC _cmd. D pck,,
d_, =d, di.; =d,

where:. ~ TPC _cmd; isthe power control command derived by the UE in that slot;

ks. = 0 if additional scaling is applied in the current and the previous slot as described in sub-clause 5.1.2.6,
and ks = 1 otherwise.

d.1isthe value of d, computed for the previous slot. The value of d.; shall be initialised to zero when the uplink
DPCCH is activated, and also at the end of the first slot after each uplink transmission gap, and also at the end of the
first ot after each downlink transmission gap. The value of d; shall be set to zero at the end of the first slot after each
uplink transmission gap.

After atransmission 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 isthe recovery period length and is expressed as
anumber of dots. RPL is equal to the minimum value out of the transmission gap length and 7 slots. If atransmission
gap is scheduled to start before RPL slots have elapsed, then the recovery period shall end at the start of the gap, and
the value of RPL shall be reduced accordingly.

3GPP
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During the recovery period, 2 modes are possible for the power control algorithm. The Recovery Period Power control
mode (RPP) is signalled with the other compressed mode parameters (see 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
control mode

0

Description

Transmit power control is applied using the algorithm determined by the
value of PCA, as in subclause 5.1.2.2 with step size Drpc.

Transmit power control is applied using algorithm 1 (see subclause 5.1.2.2.2)
with step size Drp-tec during RPL slots after each transmission gap.

1

For RPP mode 0, the step size is not changed during the recovery period and ordinary transmit power control is
applied (see subclause 5.1.2.2), using the algorithm for processing TPC commands determined by the value of PCA
(seesub clauses 5.1.2.2.2 and 5.1.2.2.3).

For RPP mode 1, during RPL slots after each transmission gap, power control algorithm 1 is applied with a step size
Drp.recinstead of Drpc, regardless of the value of PCA. The change in uplink DPCCH transmit power (except for the
first dot after the transmission gap) is given by:

DorccH = Dreree” TPC_cmd + Dpor

Dre1rc is called the recovery power control step size and is expressed in dB. If PCA hasthe value 1, Drp1pc is equal to
the minimum value of 3 dB and 2Drpc. If PCA hasthe value 2 , Drp1pc is equal to 1 dB.

After the recovery period, ordinary transmit power control resumes using the algorithm specified by the value of PCA
and with step size Drpc.

If PCA hasthevalue 2, the sets of dots over which the TPC commands are processed shall remain aligned to the
frame boundaries in the compressed frame. For both RPP mode 0 and RPP mode 1, if the transmission gap or the
recovery period results in any incomplete sets of TPC commands, TPC_cmd shall be zero for those sets of slots which
areincomplete.

5.1.24 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 dlotsor 15 dots.

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 dot of the power
control preamble the change in uplink DPCCH transmit power shall initially be given by:

Dopech = Drecinit” TPC_cmd.
For PCA equal to 1 and 2, the value of Drpc.init IS Set 10 Drpc.
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 subclause 5.1.2.2), with the power control agorithm determined by the value of PCA and
step size Drpc, shall be used as soon as the sign of TPC_cmd reverses for the first time, or at the end of the power
control preamble if the power control preamble ends first.
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5.1.2.5 Setting of the uplink DPCCH/DPDCH power difference

51251 General

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

- bc.and by are signalled for the TFC, or
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