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6.2 Transmit power

6.2.1 UE maximum output power
The following Power Classes define the nominal maximum output power. The nominal power defined is the broadband

transmit power of the UE, i.e. the power in a bandwidth of at least (1+a) times the chip rate of the radio access mode.
The period of measurement shall be at least one timeslot.

Table 6.1: UE Power Classes

Operating Power Class 1 Power Class 2 Power Class 3 Power Class 4
Band Power Tol Power Tol Power Tol Power Tol
(dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)

Band | +33 +1/-3 +27 +1/-3 +24 +1/-3 +21 +2/-2
Band Il - - - - +24 +1/-3 +21 +2/-2
Band Ill - - - - +24 +1/-3 +21 +2/-2
Band IV - - - - +24 +1/-3 +21 +2/-2
Band V - - - - +24 +1/-3 +21 +2/-2
Band VI - - - - +24 +1/-3 +21 +2/-2

NOTE: Thetolerance allowed for the nominal maximum output power applies even for the multi-code DPDCH
transmission mode.

Raﬁe—ef—ﬂc—_—te—ﬂd—#e{—au—vames—ef—ﬂg Power TFol Power Feol
(dBm) @8) (dBm) @8)

A5 PSBa<22/15 +24 +4-3 +21 +2/-2
13/45<B/Ba<15/8 +23 +2/-3 +20 +3/-2
15/7-<B/Ba-<-15/0 +22 +3/-3 +19 +4/-2

6.2.2 UE maximum output power with HS-DPCCH and E-DCH

The Maximum Power Reduction (MPR) for the nominal maximum output power defined in 6.2.1 is specified in table
6.1b for the values of B B Bns Bec @Nd Beq defined in [8] fully or partially transmitted during a DPCCH timeslot

Table 6.1a: UE maximum output power with HS-DPCCH and E-DCH

UE transmit channel configuration CM (dB) MPR (dB)

For all combinations of; DPDCH, DPCCH, HS-DPCCH,
E-DPDCH and E-DPCCH

0<CM*<30 MAX (CM-1, 0)

Notel:: CM* = 1 for B/By =12/15, Br,/B.=24/15 (reference case). For all other combinations
of DPDCH, DPCCH, HS-DPCCH, E-DPDCH and E-DPCCH the MPR is based on the relative
CM difference to reference case.

Note 2: The impact of 1dB power control granularity is FFS.

Where Cubic Metric (CM) is based on the UE transmit channel configuration and is given by
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CM =[20* 10g10 (fv_norm®) ;,) — 20 * 10910 {(v—norm—+ef1.524°) 3] / 1.85

Where

v_normis the normalized voltage waveform of the input signal and 1.524 isthe normalized rms voltage waveform for
12.2Kbps AMR Speech

6.3 Frequency Error
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6.4 Transport format combination selection in UE

6.4.1 Introduction

| When the UE estimates that a certain TFC and E-TFC would require more power than the maximum transmit power, it
shall limit the usage of transport format combinations for the assigned transport format set, according to the

| functionality specified in section 11.4 in TS25.321. Thisisin order to make it possible for the network operator to
maximise the coverage. Transport format combination selection is described in section 11.4 of TS 25.321.

6.4.2 Requirements

The UE shall continuously evaluate based on the Elimination, Recovery and Blocking criteria defined below, how TFCs
on an uplink DPDCH can be used for the purpose of TFC selection. The evaluation shall be performed for every TFC in
the TFCS using the estimated UE transmit power.

The UE transmit power estimation for a given TFC, when HS-DPCCH is not transmitted during the measurement
period, shall be calculated using the DPDCH and DPCCH gain factors of the corresponding TFC and reference transmit
power. The reference transmit power is the transmit power of DPCCH and DPDCH of a given TFC during the
measurement period for which UE transmit power estimation is made. If HS-DPCCH is transmitted either partially or
totally within the given measurement period the UE transmit power estimation for a given TFC shall be calculated using
DPDCH and DPCCH gain factors, the maximum value of the HS-DPCCH gain factor that is used during the
measurement period, and the reference transmit power. The timing of the measurement period, which is defined in
9.1.6.1 as one dot, is the same as the timing of the DPCH dlot..

E-TFC selection is allowed only in the CELL DCH state. E-TFC selection is based on the estimated power |eftover
from TFC selection if the DPDCH is present and from the HS-DPCCH

The UE shall consider the Elimination criterion for agiven TFC to be detected if the estimated UE transmit power
needed for this TFC is greater than the Maximum UE transmitter power for at least X out of thelast Y successive
measurement periods immediately preceding evaluation. The MAC in the UE shall consider that the TFC isin Excess-
Power state for the purpose of TFC selection.

MAC in the UE shall indicate the available bitrate for each logical channel to upper layers within Tpg;r, from the
moment the Elimination criterion was detected.

The UE shall consider the Recovery criterion for a given TFC to be detected if the estimated UE transmit power needed
for this TFC has not been greater than the Maximum UE transmitter power for the last Z successive measurement
periods immediately preceding evaluation. The MAC in the UE shall consider that the TFC isin Supported state for the
purpose of TFC selection.

MAC in the UE shall indicate the available bitrate for each logical channel to upper layers within Tpg;r, from the
moment the Recovery criterion was detected.

The evauation of the Elimination criterion and the Recovery criterion shall be performed at least once per radio frame.

The definitions of the parameters X, Y and Z which shall be used when evaluating the Elimination and the Recovery
criteria when no compressed mode patterns are activated are given in Table 6.0.

Table 6.0: X, Y, Z parameters for TFC selection

X Y Z
15 30 30

The UE shall consider the Blocking criterion for agiven TFC to be fulfilled at the latest at the start of the longest uplink
TTI after the moment at which the TFC will have been in Excess-Power state for a duration of:

(Tnotify + Tmodify+ TLl JJroc)
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where;
Troiity €Quals 15 ms, and
Trnodity €quals MAX(T agapt_max: T171), @nd
T11 proc €Quals 15 ms, and
T adapt max €QUAIS MAX (T agapt 1, Tadapt 20 -+ Tadaptn), @nd
N equals the number of logical channels that need to change rate, and

Tagapt_n €Quals the time it takes for higher layers to provide datato MAC in a new supported bitrate, for logical
channel n. For services where no codec is used T . Shall be considered to be equal to 0 ms. For services where
either UMTS AMR2 or UMTS AMR_WB isused, Tadapt shall be considered to be equal to the time required
to switch from the current codec mode to a new supported codec mode. In that case Tadapt equals 20 ms + 40
ms per codec mode switch. E.g. Tadapt equals 60msif one codec mode switch is necessary and Tadapt equals
140msif 3 codec mode switches are necessary.

T+n equalsthe longest uplink TTI of the selected TFC (ms).

If the UE is alowed to reduce its maximum transmit power for certain TFCs, and E-TFCs the UE shall use the reduced
maximum transmit power in the eval uation of the TFC and E-TFC selection criteriafor those TFCs.
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6.5

The Maximum UE transmitter power is defined as follows

Where

Maximum allowed UL TX Power

Maximum UE transmitter power = MIN { Maximum allowed UL TX Power, Pyax}

- Maximum allowed UL TX Power is set by UTRAN and defined in [16], and

of [3]

For TFC selection the UE is allowed to reduce Pyax when HS-DPCCH is transmitted by the TFC-MPR val ues specifed

- Puax isthe UE nominal maximum transmit power is defined by the UE power class, and specified in table 6.1

in table [X
Table[x] : TEFC-MPR used for TEC selection

Inputsfor TFC selection

TFC-MPR
Case Ratio of [, to S, for all valuesof [ (dB)
1 1/15 < BJBy < 12/15 0
2 13/15 < B/By < 15/8 1
3 15/7 < BBy < 15/0 2

For E-TFC selection the UE is allowed to reduce Pyax by the E-TFC MPR values specified in Table [y]

Table[y] : E-TFC-M PR used for E-TFC selection

Inputsfor selection E-TFC

E-DPDCH %
Case ﬁc ﬁhs ﬁd ﬁec ﬁed -
SEmin | Ncodes
1 >0 >0 0 0 0 NA 0 [1.00]
2 >0 0 0 | 20 >0 24 1 0.25
3 >0 >0 0 >0 >0 4 1 [0.00]
4 >0 20 0 >0 >0 4 2 [0.10]
5 >0 20 0 >0 >0 2 2 [0.00]
6 >0 =0 0 >0 >0 2 4 0.50
7 >0 0 >0 | >0 >0 24 1 [0.75]
8 >0 >0 | 20 | >0 >0 24 1 [1.40]
9 >0 20 >0 | >0 >0 4 2 [0.70]
10 >0 0 >0 | >0 >0 2 2 [0.50]
11 >0 >0 | 20 | =0 >0 2 2 0.50
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For each measurement period, the UE shall with the use of the UE transmitted power measurement, estimate if it has
reached the Maximum allowed UL TX Power or not. With tolerances as defined for the UE transmitted power
measurement accuracy (section 9.1.6.1), the UE output power shall not exceed the Maximum allowed UL TX Power, as
set by the UTRAN.

For UE output powers that are outside the range covered by the UE transmitted power measurement the UE output
power shall not exceed the Maximum allowed UL TX Power with more than the tol erances specified for the Open loop
power control in TS 25.101 section 6.4.1.
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