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Foreword This Technical Specification (TS) has been produced by
the 3rd Generation Partnership Project (3GPP). The contents of the
present document are subject to continuing work within the TSG and
may change following formal TSG approval. Should the TSG modify the
contents of this present document, it will be re-released by the
TSG with an identifying change of release date and an increase in
version number as follows:

Version x.y.z

where:

x the first digit:

1 presented to TSG for information;

2 presented to TSG for approval;

3 or greater indicates TSG approved document under change
control.

y the second digit is incremented for all changes of substance,
i.e. technical enhancements, corrections, updates, etc.

z the third digit is incremented when editorial only changes
have been incorporated in the document.
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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. In the
case of a reference to a 3GPP document (including a GSM document),
a non-specific reference implicitly refers to the latest version of
that document in the same Release as the present document.

[1] 3GPP TS 25.211: "Physical channels and mapping of transport
channels onto physical channels (FDD)".

[2] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)". [3]
3GPP TS 25.213: "Spreading and modulation (FDD)". [4] 3GPP TS
25.215: "Physical layer Measurements (FDD)". [5] 3GPP TS 25.331:
"RRC Protocol Specification".

[6] 3GPP TS 25.433: "UTRAN Iub Interface NBAP Signalling".

[7] 3GPP TS 25.101: "UE Radio transmission and Reception (FDD)".
[8] 3GPP TS 25.133: "Requirements for Support of Radio Resource
Management (FDD)". [9] 3GPP TS 25.321: "MAC protocol
specification".

[10] 3GPP TS 25.306: "UE Radio Access Capabilities".

3 Definitions and Abbreviations

3.1 Definitions For the purposes of the present document, the
following terms and definitions apply:

L1 combining period: An interval of contiguous TTIs when
S-CCPCHs, each on different RLs, may be soft combined.

3.2 Abbreviations For the purposes of the present document, the
following abbreviations apply:

ACK Acknowledgement AICH Acquisition Indicator Channel ASC
Access Service Class BCH Broadcast Channel CCPCH Common Control
Physical Channel
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CCTrCH Coded Composite Transport Channel CPICH Common Pilot
Channel CQI Channel Quality Indicator CRC Cyclic Redundancy Check
DCH Dedicated Channel DL Downlink DPCCH Dedicated Physical Control
Channel DPCH Dedicated Physical Channel DPDCH Dedicated Physical
Data Channel DTX Discontinuous Transmission E-DCH Enhanced
Dedicated Channel E-DPCCH E-DCH Dedicated Physical Control Channel
E-DPDCH E-DCH Dedicated Physical Data Channel E-AGCH E-DCH Absolute
Grant Channel E-HICH E-DCH HARQ Acknowledgement Indicator Channel
E-RGCH E-DCH Relative Grant Channel F-DPCH Fractional Dedicated
Physical Channel HSDPA High Speed Downlink Packet Access HS-DSCH
High Speed Downlink Shared Channel HS-PDSCH High Speed Physical
Downlink Shared Channel HS-SCCH High Speed Physical Downlink Shared
Control Channel MICH MBMS Indicator Channel NACK Negative
Acknowledgement P-CCPCH Primary Common Control Physical Channel PCA
Power Control Algorithm PICH Paging Indicator Channel PRACH
Physical Random Access Channel RACH Random Access Channel RL Radio
Link RPL Recovery Period Length RSCP Received Signal Code Power
S-CCPCH Secondary Common Control Physical Channel SCH
Synchronisation Channel SFN System Frame Number SIR
Signal-to-Interference Ratio SNIR Signal to Noise Interference
Ratio TFC Transport Format Combination TPC Transmit Power Control
TrCH Transport Channel TTI Transmission Time Interval UE User
Equipment UL Uplink UTRAN UMTS Terrestrial Radio Access Network

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.
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4.2.1 P-CCPCH radio frame timing 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
[1].

4.2.2 S-CCPCH soft combining timing Higher layers will provide
timing information when S-CCPCHs, each on different RLs,can be soft
combined. The timing information allows the UE to determine the L1
combining period that applies to each S-CCPCH. The information also
identifies the S-CCPCHs and the RLs that can be soft combined. The
set of S-CCPCHs that can be combined does not change during an L1
combining period. When S-CCPCHs can be soft combined, all S-CCPCHs
shall contain identical bits in their data fields, although the
TFCI fields of the S-CCPCHs may be different. (TFC detection when
S-CCPCHs may be soft combined is discussed in [2].) The maximum
delay between S-CCPCHs that the UE may combine is set by UE
performance requirements. The maximum number of S-CCPCHs that UE
may simultaneously combine is defined by the UE capability in
[10].

4.3 DPCCH/DPDCH/F-DPCH synchronisation

4.3.1 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 subclauses.

4.3.1.2 Downlink synchronisation primitives If UL_DTX_mode=0
(see section 6C), layer 1 in the UE shall every radio frame check
synchronisation status of either the DPCH or the F-DPCH depending
on which is configured. If UL_DTX_mode=1 (see section 6C), the
layer 1 in the UE shall check synchronisation status of the F-DPCH
for each radio frame in which the F-DPCH transmission is known to
be present in at least one slot, and for the other radio frames,
the layer 1 will not indicate any synchronisation status to the
higher layers. Synchronisation status is indicated to higher layers
using the CPHY-Sync-IND and CPHY-Out-of-Sync-IND primitives.

The criteria for reporting synchronisation status are defined in
two different phases.

The first phase starts when higher layers initiate physical
dedicated channel establishment (as described in [5]) or whenever
the UE initiates synchronisation procedure A (as described in
section 4.3.2.1) and lasts until 160 ms after the downlink
dedicated channel is considered established by higher layers
(physical channel establishment is defined in [5]). During this
time out-of-sync shall not be reported and in-sync shall be
reported using the CPHY-Sync-IND primitive if the following
criterion is fulfilled:

- The UE estimates the DPCCH quality or the quality of the TPC
fields of the F-DPCH frame received from the serving HS-DSCH cell
over the previous 40 ms period to be better than a threshold Qin.
This criterion shall be assumed not to be fulfilled before 40 ms of
DPCCH quality measurements have been collected. Qin is defined
implicitly by the relevant tests in [7].

The second phase starts 160 ms after the downlink dedicated
channel is considered established by higher layers. During this
phase both out-of-sync and in-sync are reported as follows.

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

- UL_DTX_mode=0 (see section 6C) and the UE estimates the DPCCH
quality or the quality of the TPC fields of the F-DPCH frame
received from the serving HS-DSCH cell over the previous 160 ms
period to be worse than a threshold Qout. Qout is defined
implicitly by the relevant tests in [7].

- UL_DTX_mode=1 (see section 6C) and the UE estimates the
quality of the TPC fields of the F-DPCH from the serving HS-DSCH
cell over the previous 240 slots in which the TPC symbols are known
to be present to be worse than a threshold Qout. Qout is defined
implicitly by the relevant tests in [7].
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- The 20 most recently received transport blocks with a non-zero
length CRC attached, as observed on all TrCHs using non-zero length
CRC mapped to the DPDCH, have been received with incorrect CRC. In
addition, over the previous 160 ms, all transport blocks with a
non-zero length CRC attached have been received with incorrect CRC.
In case no TFCI is used this criterion shall not be considered for
the TrCH(s) not using guided detection if they do not use a
non-zero length CRC in all transport formats. If no transport
blocks with a non-zero length CRC attached are received over the
previous 160 ms this criterion shall not be assumed to be
fulfilled.

For a DPCH, 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 previous 160 ms
period to be better than a threshold Qin. Qin is defined implicitly
by the relevant tests in [7].

- At least one transport block with a non-zero length CRC
attached, as observed on all TrCHs using non-zero length CRC mapped
to the DPDCH, is received in a TTI ending in the current frame with
correct CRC. If no transport blocks are received, or no transport
block has a non-zero length CRC attached in a TTI ending in the
current frame and in addition over the previous 160 ms at least one
transport block with a non-zero length CRC attached has been
received with a correct CRC, this criterion shall be assumed to be
fulfilled. If no transport blocks with a non-zero length CRC
attached are received over the previous 160 ms this criterion shall
also be assumed to be fulfilled. In case no TFCI is used this
criterion shall not be considered for the TrCH(s) not using guided
detection if they do not use a non-zero length CRC in all transport
formats.

For a F-DPCH, in-sync shall be reported using the CPHY-Sync-IND
primitive if any of the following criteria is fulfilled:

- UL_DTX_mode=0 (see section 6C) and the UE estimates the
quality of the TPC fields of the F-DPCH frame received from the
serving HS-DSCH cell over the previous 160 ms period to be better
than a threshold Qin. Qin is defined implicitly by the relevant
tests in [7].

- UL_DTX_mode=1 (see section 6C) and the UE estimates the
quality of the TPC fields of the F-DPCH from the serving HS-DSCH
cell over the previous 240 slots in which the TPC symbols are known
to be present to be better than a threshold Qin. Qin is defined
implicitly by the relevant tests in [7].

How the primitives are used by higher layers is described in
[5]. The above definitions may lead to radio frames where neither
the in-sync nor the out-of-sync primitives are reported.

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.

4.3.2 Radio link establishment and physical layer
reconfiguration for dedicated channels

4.3.2.1 General Two synchronisation procedures are defined in
order to obtain physical layer synchronisation of dedicated
channels between UE and UTRAN:

- Synchronisation procedure A : This procedure shall be used
when at least one downlink dedicated physical channel (i.e. a DPCH
or F-DPCH) and one uplink dedicated physical channel are to be set
up on a frequency and none of the radio links after the
establishment/reconfiguration existed prior to the
establishment/reconfiguration which also includes the following
cases :

- the UE was previously on another RAT i.e. inter-RAT
handover

- the UE was previously on another frequency i.e.
inter-frequency hard handover
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- the UE has all its previous radio links removed and replaced
by other radio links i.e. intra-frequency hard-handover

- after it fails to complete an inter-RAT, intra- or
inter-frequency hard-handover [8], the UE attempts to re-establish
[5] all the dedicated physical channels which were already
established immediately before the hard-handover attempt. In this
case only steps c) and d) of synchronisation procedure A are
applicable.

- Synchronisation procedure B : This procedure shall be used
when one or several radio links are added to the active set and at
least one of the radio links prior to the
establishment/reconfiguration still exists after the
establishment/reconfiguration.

- If higher layers indicate that the UE shall not perform any
synchronisation procedure for timing maintained intra- and
inter-frequency hard handover, the UE shall not perform any of the
synchronisation procedures A or B. If higher layers indicate to the
Node B timing maintained intra- or inter-frequency hard handover
where the UE does not perform any of the synchronisation procedures
A or B, the Node B shall perform steps a) and b) of synchronisation
procedure B.

For all physical layer reconfigurations not listed above, the UE
and UTRAN shall not perform any of the synchronisation procedures
listed above.

The two synchronisation procedures are described in subclauses
4.3.2.3 and 4.3.2.4 respectively.

4.3.2.2 Node B radio link set state machine In Node B, each
radio link set can be in three different states: initial state,
out-of-sync state and in-sync state. Transitions 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 subclauses. Transitions between initial state and in-sync
state are described in subclauses 4.3.2.3 and 4.3.2.4 and
transitions between the in-sync and out-of-sync states are
described in subclause 4.3.3.2.

Out-of-syncstate

In-syncstate

Initialstate

RL Restore

RL Restore

RL Failure

Figure 1: Node B radio link set states and transitions

4.3.2.3 Synchronisation procedure A The synchronisation
establishment procedure, which begins at the time indicated by
higher layers (either immediately at receipt of upper layer
signalling, or at an indicated activation time), is as follows:

a) Each Node B involved in the procedure sets all the radio link
sets which are to be set-up for this UE in the initial state.

b) UTRAN shall start the transmission of the downlink DPCCH or
F-DPCH and may start the transmission of DPDCH if any data is to be
transmitted. The initial downlink DPCCH or F-DPCH transmit power is
set by higher layers [6]. Downlink TPC commands are generated as
described in 5.1.2.2.1.2.

c) The UE establishes downlink chip and frame synchronisation of
DPCCH or F-DPCH, using the P-CCPCH timing and timing offset
information notified from UTRAN. For DPCH, frame synchronisation
can be confirmed using the frame synchronisation word. Downlink
synchronisation status is reported to higher layers every radio
frame according to subclause 4.3.1.2.
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d) If higher layers indicate the usage of a post-verification
period the UE shall start transmission on uplink immediately when
the physical dedicated channel establishment is initiated by the
UE.

If higher layers do not indicate the usage of a
post-verification period, or if higher layers do indicate the usage
of a post-verification period (as specified in 5.1.2.2.1.1) and the
post-verification has failed, the UE shall not transmit on uplink
until higher layers consider the downlink physical channel
established;

- If no activation time for uplink DPCCH has been signalled to
the UE or if the UE attempts to re-establish the DPCH after an
inter-RAT, intra- or inter-frequency hard-handover failure [5],
uplink DPCCH transmission shall start when higher layers consider
the downlink physical channel established;

- If an activation time has been given, uplink DPCCH
transmission shall not start before the downlink physical channel
has been established and the activation time has been reached.
Physical channel establishment and activation time are defined in
[5].

The initial uplink DPCCH transmit power is set by higher layers
[5]. In case the UE attempts to re-establish the DPCH after an
inter-RAT, intra- or inter-frequency hard-handover failure [5] the
initial uplink DPCCH power shall be the same as the one used
immediately preceding the inter-RAT, intra- or inter-frequency
hard-handover attempt. In case of physical layer reconfiguration
the uplink DPCCH power is kept unchanged between before and after
the reconfiguration except for inner loop power control
adjustments. A power control preamble shall be applied as indicated
by higher layers. The transmission of the uplink DPCCH power
control preamble shall start Npcp radio frames prior to the radio
frame where the uplink DPDCH/E-DPCCH/E-DPDCH transmission starts,
where Npcp is a higher layer parameter set by UTRAN [5]; in case
the UE attempts to re-establish the DPCH after an inter-RAT, intra-
or inter-frequency hard-handover failure [5] the UE shall use the
value of Npcp as specified in [5] for this case. Note that the
transmission start delay between DPCCH and DPDCH/E-DPCCH/E-DPDCH
may be cancelled using a power control preamble of 0 length. If
higher layers indicate the usage of a post-verification period, and
the start of the uplink DPCCH power control preamble with a length
of Npcp radio frames would be in a radio frame later than the first
uplink radio frame after physical dedicated channel establishment
is initiated by the UE, then the duration of the uplink DPCCH power
control preamble shall be equal to or longer than Npcp radio frames
such that the uplink DPCCH power control preamble is transmitted
from the first uplink radio frame after physical dedicated channel
establishment is initiated by the UE.

The starting time for transmission of DPDCHs/E-DPCCH/E-DPDCHs
shall also satisfy the constraints on adding transport channels to
a CCTrCH, as defined in [2] sub-clause 4.2.14, independently of
whether there are any bits mapped to the DPDCHs/E-DPCCH/E-DPDCHs.
During the uplink DPCCH power control preamble, independently of
the selected TFC, no transmission is done on the
DPDCH/E-DPCCH/E-DPDCH.

e) UTRAN establishes uplink chip and frame synchronisation.
Frame synchronisation can be confirmed using the frame
synchronisation word. Radio link sets 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 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 [6]. The RL Restore procedure may
be triggered several times, indicating when synchronisation is
obtained for different radio link sets.

Note: The total signalling response delay for the establishment
of a new DPCH shall not exceed the requirements given in [5]
sub-clause 13.5.

4.3.2.4 Synchronisation procedure B The synchronisation
procedure B, which begins at the time indicated by higher layers
(either immediately at receipt of upper layer signalling, or at an
indicated activation time) is as follows:

a) The following applies to each Node B involved in the
procedure: - New radio link sets are set up to be in initial
state.

- If one or several radio links are added to an existing radio
link set, this radio link set shall be considered to be in the
state the radio link set was prior to the addition of the radio
link, i.e. if the radio link set was in the in-sync state before
the addition of the radio link it shall remain in that state.
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b) UTRAN starts the transmission of the downlink DPCCH/DPDCH or
F-DPCH for each new radio link at a frame timing such that the
frame timing received at the UE will be within T0 148 chips prior
to the frame timing of the uplink DPCCH/DPDCH at the UE.
Simultaneously, UTRAN establishes uplink chip and frame
synchronisation of each new radio link. Frame synchronisation can
be confirmed using the frame synchronisation word. Radio link sets
considered 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 [6]. The RL Restore procedure
may be triggered several times, indicating when synchronisation is
obtained for different radio link sets.

c) The UE establishes chip and frame synchronisation of each new
radio link. Layer 1 in the UE keeps reporting downlink
synchronisation status to higher layers every radio frame according
to the second phase of sub-clause 4.3.1.2. For DPCH, frame
synchronisation can be confirmed using the frame synchronisation
word.

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 [5], 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.

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 subclause 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 [6].

4.3.4 Transmission timing adjustments During a connection the UE
may adjust its DPDCH/DPCCH transmission time instant. When the UE
autonomously adjusts its DPDCH/DPCCH transmission time instant, it
shall simultaneously adjust the HS-DPCCH, E-DPCCH and E-DPDCH
transmission time instant by the same amount so that the relative
timing between DPCCH/DPDCH and HS-DPCCH is kept constant and that
DPCCH/DPDCH and E-DPCCH/E-DPDCH remain time aligned.
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If the receive timing for any downlink DPCCH/DPDCH or F-DPCH 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. The maximum rate of
uplink TX time adjustment, and the valid range for the time between
downlink DPCCH/DPDCH or F-DPCH reception and uplink DPCCH/DPDCH
transmission in the UE are defined by the requirements specified in
[8].

5 Power control

5.1 Uplink power control

5.1.1 PRACH

5.1.1.1 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
subclause.

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, subclause 5.1.2.5
applies also for the RACH message part, with the differences
that:

- c is the gain factor for the control part (similar to DPCCH);
- d is the gain factor for the data part (similar to DPDCH); - no
inner loop power control is performed.

5.1.2 DPCCH/DPDCH

5.1.2.1 General 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 subclause 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 denoted by DPCCH (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 or discontinuous uplink DPCCH transmission
operation, 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.
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The provisions for power control at the maximum allowed value
and below the required minimum output power (as defined in [7]) are
described in sub-clause 5.1.2.6.

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,
SIRtarget. The serving cells (cells in the active set) should
estimate signal-to-interference ratio SIRest of the received uplink
DPCH. The serving cells should then generate TPC commands and
transmit the commands once per slot according to the following
rule: if SIRest > SIRtarget then the TPC command to transmit is
"0", while if SIRest < SIRtarget then the TPC command to
transmit is "1". When UL_DTX_mode=1 (see section 6C), a TPC command
is not required to be transmitted in any downlink slot starting
during an uplink DPCCH slot which is in an uplink DPCCH
transmission gap as defined in subclause 6C.2.

Upon reception of one or more TPC commands in a slot, the UE
shall derive a single TPC command, TPC_cmd, for each slot in which
a TPC command is known to be present, combining multiple TPC
commands if more than one is received in a slot. The UE shall
ignore any TPC commands received in F-DPCH slot starting during an
uplink DPCCH slot which is in an uplink DPCCH transmission gap as
defined in subclause 6C.2. Two algorithms shall be supported by the
UE for deriving a TPC_cmd. Which of these two algorithms is used is
determined by a UE-specific higher-layer parameter,
"PowerControlAlgorithm", and is under the control of the UTRAN. If
"PowerControlAlgorithm" indicates "algorithm1", then the layer 1
parameter PCA shall take the value 1 and if "PowerControlAlgorithm"
indicates "algorithm2" 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 unless
DTX_DRX_mode=1, in which case Algorithm 1 shall be used for
processing TPC commands.

The step size TPC is a layer 1 parameter which is derived from
the UE-specific higher-layer parameter "TPC-StepSize" which is
under the control of the UTRAN. If "TPC-StepSize" has the value
"dB1", then the layer 1 parameter TPC shall take the value 1 dB and
if "TPC-StepSize" has the value "dB2", then TPC shall take the
value 2 dB. The parameter "TPC-StepSize" only applies to Algorithm
1 as stated in [5]. For Algorithm 2 TPC shall always take the value
1 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 DPCCH with a step of DPCCH (in dB) which is
given by: DPCCH = TPC TPC_cmd.

5.1.2.2.1.1 Out of synchronisation handling

After 160 ms after physical channel establishment (defined in
[5]), the UE shall control its transmitter according to a downlink
DPCCH or F-DPCH quality criterion as follows:

- If UL_DTX_mode=0 (see section 6C), the UE shall shut its
transmitter off when the UE estimates the DPCCH or F-DPCH quality
over the last 160 ms period to be worse than a threshold Qout. If
UL_DTX_mode=1 (see section 6C), the UE shall shut its transmitter
off when the UE estimates the quality of the TPC fields of the
F-DPCH from the serving HS-DSCH cell over the last 240 slots in
which the TPC symbols are known to be present to be worse than a
threshold Qout. Qout is defined implicitly by the relevant tests in
[7].

- If UL_DTX_mode=0 (see section 6C), the UE can turn its
transmitter on again when the UE estimates the DPCCH or F-DPCH
quality over the last 160 ms period to be better than a threshold
Qin. If UL_DTX_mode=1 (see section 6C), the UE can turn its
transmitter on again when the UE estimates the quality of the TPC
fields of the F-DPCH from the serving HS-DSCH cell over the last
240 slots in which the TPC symbols are known to be present to be
better than a threshold Qin. Qin is defined implicitly by the
relevant tests in [7]. When transmission is resumed, the power of
the DPCCH shall be the same as when the UE transmitter was shut
off.

If higher layers indicate the usage of a post-verification
period, the UE shall control its transmitter according to a
downlink DPCCH or F-DPCH quality criterion as follows:
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- When the UE estimates the DPCCH or F-DPCH quality over the
first 40 ms period of the first phase of the downlink
synchronisation status evaluation to be worse than a threshold Qin,
the UE shall shut its transmitter off and consider
post-verification failed. Qin is defined implicitly by the relevant
tests in [7]. When the UE transmission is resumed, the transmission
of the uplink DPCCH power control preamble shall start Npcp radio
frames prior to the start of uplink DPDCH transmission, where Npcp
is a higher layer parameter set by UTRAN [5].

In case F-DPCH is configured in the downlink, the F-DPCH quality
criterion shall be estimated as explained in subclause 4.3.1.2.

5.1.2.2.1.2 TPC command generation on downlink during RL
initialisation

When commanded by higher layers the TPC commands sent on a
downlink radio link from Node Bs that have not yet achieved uplink
synchronisation shall follow a pattern as follows:

If higher layers indicate by "First RLS indicator" that the
radio link is part of the first radio link set sent to the UE and
the value 'n' obtained from the parameter "DL TPC pattern 01 count"
passed by higher layers is different from 0 then :

- the TPC pattern shall consist of n instances of the pair of
TPC commands ("0" ,"1"), followed by one instance of TPC command
"1", where ("0","1") indicates the TPC commands to be transmitted
in 2 consecutive slots,

- the TPC pattern continuously repeat but shall be forcibly
re-started at the beginning of each frame where CFN mod 4 = 0.

else

- The TPC pattern shall consist only of TPC commands "1".

The TPC pattern shall terminate once uplink synchronisation is
achieved.

5.1.2.2.2 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 which a TPC command is known to be
present. In this case, the value of TPC_cmd shall be 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 from radio links of the
same radio link set

When a UE is in soft handover, multiple TPC commands may be
received in each slot in which a TPC command is known to be present
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 when the radio links are in the same
radio link set. For these cases, the TPC commands from the same
radio link set shall be 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 from radio links of
different radio link sets

This subclause describes the general scheme for combination of
the TPC commands from radio links of different radio link sets.

First, the UE shall conduct a soft symbol decision Wi on each of
the power control commands TPCi, where i = 1, 2, , N, where N is
greater than 1 and is the number of TPC commands from radio links
of different radio link sets, that may be the result of a first
phase of combination according to subclause 5.1.2.2.2.2.

Finally, the UE derives a combined TPC command, TPC_cmd, as a
function of all the N soft symbol decisions Wi:

- TPC_cmd = (W1, W2, WN), where TPC_cmd can take the values 1 or
-1.

The function shall fulfil the following criteria:
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If the N TPCi commands are 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 to
1/(2N), and the probability that the output of is equal to -1 shall
be greater than or equal to 0.5. Further, the output of shall equal
1 if the TPC commands from all the radio link sets are reliably
"1", and the output of shall equal 1 if a TPC command from any of
the radio link sets is reliably "0".

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 subclause 5.1.2.2.1, or to turn off uplink power
control by transmitting an alternating series of TPC commands.

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 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 be 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:

- If all 5 hard decisions within a set are 1 then TPC_cmd = 1 in
the 5th slot.

- If all 5 hard decisions within a set are 0 then TPC_cmd = -1
in the 5th slot.

- Otherwise, TPC_cmd = 0 in the 5th slot.

5.1.2.2.3.2 Combining of TPC commands from radio links of the
same radio link set

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 when the
radio links are in the same radio link set. For these cases, the
TPC commands from radio links of the same radio link set shall be
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 from radio links of
different radio link sets

This subclause describes the general scheme for combination of
the TPC commands from radio links of different radio link sets.

The UE shall make a hard decision on the value of each TPCi,
where i = 1, 2, , N and N is the number of TPC commands from radio
links of different radio link sets, 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 5 consecutive slots,
resulting in N hard decisions for each of the 5 slots.

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 zero for the first 4 slots. After 5
slots have elapsed, the UE shall determine the value of TPC_cmd for
the fifth slot in the following way:

The UE first determines one temporary TPC command, TPC_tempi,
for each of the N sets of 5 TPC commands as follows:

- If all 5 hard decisions within a set are "1", TPC_tempi =
1.

- If all 5 hard decisions within a set are "0", TPC_tempi =
-1.

- Otherwise, TPC_tempi = 0.
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Finally, the UE derives a combined TPC command for the fifth
slot, TPC_cmd, as a function of all the N temporary power control
commands TPC_tempi:

TPC_cmd(5th slot) = (TPC_temp1, TPC_temp2, , TPC_tempN), where
TPC_cmd(5th slot) can take the values 1, 0 or 1, and is given by
the following definition:

- TPC_cmd is set to -1 if any of TPC_temp1 to TPC_tempN are
equal to -1.

- Otherwise, TPC_cmd is set to 1 if 5.0_11

>=

N

iitempTPCN

.

- Otherwise, TPC_cmd is set to 0.

5.1.2.3 Transmit power control in compressed mode NOTE:
'Transmission gaps' correspond to transmission gaps created as a
result of compressed mode. Another type of transmission gap may
exist if DPCCH discontinuous transmission is applied (as described
in section 6C), however these gaps are named 'uplink DPCCH
transmission gaps'.

In compressed mode, one or more transmission gap pattern
sequences are active. Therefore 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 supplied
parameters for Power Control Algorithm and step size (TPC), but
with additional features which aim to recover as rapidly as
possible a signal-to-interference ratio (SIR) close to the target
SIR after each transmission gap.

The serving cells (cells in the active set) should estimate
signal-to-interference ratio SIRest of the received uplink DPCH.
The serving cells should then generate TPC commands and transmit
the commands once per slot, except during downlink transmission
gaps, according to the following rule: if SIRest > SIRcm_target
then the TPC command to transmit is "0", while if SIRest <
SIRcm_target then the TPC command to transmit is "1".

SIRcm_target is the target SIR during compressed mode and
fulfils

SIRcm_target = SIRtarget + SIRPILOT + SIR1_coding +
SIR2_coding,

where SIR1_coding and SIR2_coding are computed from uplink
parameters DeltaSIR1, DeltaSIR2, DeltaSIRafter1, DeltaSIRafter2
signalled by higher layers as:

- SIR1_coding = DeltaSIR1 if the start of the first transmission
gap in the transmission gap pattern is within the current uplink
frame and DTX_DRX_mode=0 for the UE.

- SIR1_coding = DeltaSIRafter1 if the current uplink frame just
follows a frame containing the start of the first transmission gap
in the transmission gap pattern and DTX_DRX_mode=0 for the UE.

- SIR2_coding = DeltaSIR2 if the start of the second
transmission gap in the transmission gap pattern is within the
current uplink frame and DTX_DRX_mode=0 for the UE.

- SIR2_coding = DeltaSIRafter2 if the current uplink frame just
follows a frame containing the start of the second transmission gap
in the transmission gap pattern and DTX_DRX_mode=0 for the UE.

- SIR1_coding = 0 dB and SIR2_coding = 0 dB in all other
cases.

SIRPILOT is defined as: SIRPILOT = 10Log10
(Npilot,N/Npilot,curr_frame), where Npilot,curr_frame is the number
of pilot bits per slot in the current uplink frame, and Npilot,N is
the number of pilot bits per slot in a normal uplink frame without
a transmission gap.

In the case of several compressed mode pattern sequences being
used simultaneously, SIR1_coding and SIR2_coding offsets are
computed for each compressed mode pattern and all SIR1_coding and
SIR2_coding offsets are summed together.
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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 missing 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 power
offset PILOT. If the number of pilot bits per slot in the uplink
DPCCH is different from its value in the most recently transmitted
slot, PILOT (in dB) shall be given by:

PILOT = 10Log10 (Npilot,prev/Npilot,curr); where Npilot,prev is
the number of pilot bits in the most recently transmitted slot ,
and Npilot,curr is the number of pilot bits in the current slot.
Otherwise, including during transmission gaps in the downlink,
PILOT shall 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 DPCCH (in dB) which is given
by:

DPCCH = TPC TPC_cmd + PILOT. 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 DPCCH
(in dB), with respect to the uplink DPCCH power in the most
recently transmitted uplink slot, where:

DPCCH = RESUME + PILOT.

The value of RESUME (in dB) shall be determined by the UE
according to the Initial Transmit Power mode (ITP). The ITP is a UE
specific parameter, which is signalled by the network with the
other compressed mode parameters (see [4]). The different modes are
summarised in table 1.

Table 1: Initial Transmit Power modes during compressed mode

Initial Transmit Power mode Description

0 RESUME = TPC TPC_cmdgap 1 RESUME = last

If DTX_DRX_mode=1, the UE shall behave as if the ITP mode is 0
and TPC_cmdgap = 0.

In the case of a transmission gap in the uplink, TPC_cmdgap
shall be the value of TPC_cmd derived in the first slot of the
uplink transmission gap, if a downlink TPC_command is transmitted
in that slot. Otherwise TPC_cmdgap shall be zero.

last shall be equal to the most recently computed value of i. i
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:

ii

scTPCiii kcmdTPC

=

=

1

1 _96875.09375.0

where: TPC_cmdi is the power control command derived by the UE
in that slot;

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

i-1 is the value of i computed for the previous slot. The value
of i-1 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 slot after each
downlink transmission gap. The value of i shall be set to zero at
the end of the first slot after each uplink transmission gap.
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After a transmission gap in either the uplink or the downlink,
the period following resumption of simultaneous uplink and downlink
DPCCH or F-DPCH 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. If a transmission gap or an uplink DPCCH
transmission pattern gap as defined in subclause 6C.2 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.

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 [4]). The
different modes are summarised in the table 2:

Table 2: Recovery Period Power control modes during compressed
mode

Recovery Period power control mode Description

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

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

If DTX_DRX_mode=1, the UE shall behave as if the RPP mode is
0.

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 (see sub 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 RP-TPC instead of TPC, regardless of the value of PCA.
Therefore, the change in uplink DPCCH transmit power at the start
of each of the RPL+1 slots immediately following the transmission
gap (except for the first slot after the transmission gap) is given
by:

DPCCH = RP-TPC TPC_cmd + PILOT

RP-TPC is called the recovery power control step size and is
expressed in dB. If PCA has the value 1, RP-TPC is equal to the
minimum value of 3 dB and 2TPC. If PCA has the value 2 , RP-TPC 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 TPC.

If PCA has the value 2 , the sets of slots 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
are incomplete.

5.1.2.4 Transmit power control in the uplink DPCCH power control
preamble An uplink DPCCH power control preamble is a period of
uplink DPCCH transmission prior to the start of the uplink DPDCH
transmission. The downlink DPCCH or F-DPCH shall also be
transmitted during an uplink DPCCH power control preamble.

The length of the uplink DPCCH power control preamble is a
higher layer parameter signalled by the network as defined in [5].
The uplink DPDCH transmission shall commence after the end of the
uplink DPCCH power control preamble.

During the uplink DPCCH power control preamble the change in
uplink DPCCH transmit power shall be given by:

DPCCH = TPC TPC_cmd.

During the uplink DPCCH power control preamble 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 algorithm determined by the value of PCA and step size TPC,
shall be used after the end of the uplink DPCCH power control
preamble.
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5.1.2.5 Setting of the uplink DPCCH/DPDCH relative powers

5.1.2.5.1 General The uplink DPCCH and DPDCH(s) are transmitted
on different codes as defined in subclause 4.2.1 of [3]. In the
case that at least one DPDCH is configured, the gain factors c and
d 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:

c and d are signalled for the TFC, or c and d is computed for
the TFC, based on the signalled settings for a reference TFC.

Combinations of the two above methods may be used to associate c
and d values to all TFCs in the TFCS. The two methods are described
in subclauses 5.1.2.5.2 and 5.1.2.5.3 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.

After applying the gain factors, 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 adjustments of DPCCH dB, subject to the
provisions of sub-clause 5.1.2.6. The gain factors during
compressed frames are based on the nominal power relation defined
in normal frames, as specified in subclause 5.1.2.5.4.

5.1.2.5.2 Signalled gain factors

When the gain factors c and d are signalled by higher layers for
a certain TFC, the signalled values are used directly for weighting
of DPCCH and DPDCH(s). The variable Aj, called the nominal power
relation is then computed as:

c

djA

= .

5.1.2.5.3 Computed gain factors

The gain factors c and d may also be computed for certain TFCs,
based on the signalled settings for a reference TFC. Let c,ref and
d,ref denote the signalled gain factors for the reference TFC.
Further, let c,j and d,j denote the gain factors used for the j:th
TFC. Also let Lref denote the number of DPDCHs used for the
reference TFC and L,j denote the number of DPDCHs used for the j:th
TFC. Define the variable

=i

iiref NRMK ;

where RMi is the semi-static rate matching attribute for
transport channel i (defined in [2] subclause 4.2.7), Ni is the
number of bits output from the radio frame segmentation block for
transport channel i (defined in [2] subclause 4.2.6.1), and the sum
is taken over all the transport channels i in the reference
TFC.

Similarly, define the variable

=i

iij NRMK ;

where the sum is taken over all the transport channels i in the
j:th TFC. The variable Aj, called the nominal power relation is
then computed as:
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,
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The gain factors for the j:th TFC are then computed as
follows:

- If Aj > 1, then 0.1, =jd and jc, is the largest quantized
-value, for which the condition jc, 1 / Aj holds. Since jc, may not
be set to zero, if the above rounding results in a zero value, jc,
shall be set to the lowest quantized amplitude ratio of 1/15 as
specified in [3].

- If Aj 1, then jd , is the smallest quantized -value, for which
the condition jd , Aj holds and 0.1

,=jc .

The quantized -values are defined in [3] subclause 4.2.1, table
1.

5.1.2.5.4 Setting of the uplink DPCCH/DPDCH relative powers in
compressed mode The gain factors used during a compressed frame for
a certain TFC are calculated from the nominal power relation used
in normal (non-compressed) frames for that TFC. Let Aj denote the
nominal power relation for the j:th TFC in a normal frame. Further,
let c,C,j and d,C,j denote the gain factors used for the j:th TFC
when the frame is compressed. The variable AC,j is computed as:

NpilotCslots

CpilotjjC NN

NAA

,,

,

,

15

= ;

where Npilot,C is the number of pilot bits per slot when in
compressed mode, and Npilot,N is the number of pilot bits per slot
in normal mode. Nslots,C is the number of slots in the compressed
frame used for transmitting the data.

The gain factors for the j:th TFC in a compressed frame are
computed as follows:

If AC,j > 1, then 0.1,, =jCd and jCc ,, is the largest
quantized -value, for which the condition jCc ,, 1 / AC,j holds.
Since jCc ,, may not be set to zero, if the above rounding results
in a zero value, jCc ,, shall be set to the lowest quantized
amplitude ratio of 1/15 as specified in [3].

If AC,j 1, then jCd ,, is the smallest quantized -value, for
which the condition jCd ,, AC,j holds and 0.1

,,=jCc .

The quantized -values are defined in [3] subclause 4.2.1, table
1.

5.1.2.5A Setting of the uplink HS-DPCCH power relative to DPCCH
power When an HS-DPCCH is active, the values for ACK, NACK and CQI
set by higher layers are translated to the quantized amplitude
ratios Ahs as specified in [3] subclause 4.2.1.2, and shall be set
for each HS-DPCCH slot as follows.

For HS-DPCCH slots carrying HARQ Acknowledgement : If the UE is
not configured in MIMO mode,

Ahs equals the quantized amplitude ratio translated from the
signalled value ACK if the corresponding HARQ-ACK message is
ACK;

Ahs equals the quantized amplitude ratio translated from the
signalled value NACK if the corresponding HARQ-ACK message is
NACK;

Ahs equals the quantized amplitude ratio translated from the
greatest of the signalled values ACK and NACK if the corresponding
HARQ-ACK message is PRE or POST.
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Otherwise,

Ahs equals the quantized amplitude ratio translated from the
signalled value ACK +1 if the corresponding HARQ-ACK message is
ACK/ACK;

Ahs equals the quantized amplitude ratio translated from the
signalled value NACK +1 if the corresponding HARQ-ACK message is
ACK/NACK, NACK/ACK or NACK/NACK,

For HS-DPCCH slots carrying CQI:

Ahs equals the quantized amplitude ratio translated from the
signalled value CQI.

Then, in non-compressed frames hs, which is the gain factor
defined in [3] subclause 4.2.1.2, is calculated according to

hschs A= , where c value is signalled by higher-layer or
calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 if at
least one DPDCH is configured. In case no DPDCH is configured, c
value is set as described in subclause 5.1.2.5C. With the exception
of the start and end of compressed frames, any DPCCH power change
shall not modify the power ratio between the DPCCH and the
HS-DPCCH. The power ratio between the DPCCH and the HS-DPCCH during
compressed DPCCH frames is described below.

During the period between the start and end of a compressed
DPCCH frame, when HS-DPCCH is transmitted, hs is calculated
according to

Npilot

CpilothsjCchs N

NA

,

,

,,= ,

where jCc ,, is calculated as described in subclause 5.1.2.5.4
if at least one DPDCH is configured. In case no DPDCH is
configured, c,C,j value is set as described in subclause 5.1.2.5C.
Npilot,C is the number of pilot bits per slot on the DPCCH in
compressed frames, and Npilot,N is the number of pilot bits per
slot in non-compressed frames.

Thus the gain factor hs varies depending on the current
quantized amplitude ratio Ahs and on whether the UL DPCCH is
currently in a compressed frame.

5.1.2.5B Setting of the uplink E-DPCCH and E-DPDCH powers
relative to DPCCH power

5.1.2.5B.1 E-DPCCH/DPCCH

In non compressed frames, the E-DPCCH gain factor, ec, which is
defined in [3] subclause 4.2.1.3, is calculated according to

eccec A= where c value is signalled by higher-layer or
calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 if at
least one DPDCH is configured. In case no DPDCH is configured, c
value is set as described in subclause 5.1.2.5C. Aec is defined in
[3] subcaluse 4.2.1.3.

During compressed frames where the E-DCH TTI is 2msec, the
E-DPCCH gain factor, ec, which is defined in [3] subclause 4.2.1.3,
is calculated according to:

Npilot

CpilotecjCcec N

NA

,

,

,,=
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where jCc ,, is calculated as described in subclause 5.1.2.5.4
if at least one DPDCH is configured. In case no DPDCH is
configured, the jCc ,, value is set as described in subclause
5.1.2.5C. Npilot,C is the number of pilot bits per slot on the
DPCCH in compressed frames, and Npilot,N is the number of pilot
bits per slot in non-compressed frames. Nslots,C is the number of
non DTX slots in the compressed frame

During compressed frames and where the E-DCH TTI is 10msec, the
E-DPCCH gain factor, ec, which is defined in [3] subclause 4.2.1.3,
is calculated according to:

NpilotCslots

CpilotecjCcec NN

NA

,,

,

,,

15

=

where, Nslots,C is the number of non DTX slots in the compressed
frame.

5.1.2.5B.2 E-DPDCH/DPCCH

5.1.2.5B.2.1 General

The E-DPDCH gain factor, ed, which is defined in [3] subclause
4.2.1.3, may take a different value for each E-TFC and HARQ offset.
The gain factors for different E-TFCs and HARQ offsets are computed
as described in subclause 5.1.2.5B.2.3 based on reference gain
factor(s) ed,ref of E-TFC(s) signalled as reference E-TFC(s). The
ed,ref are computed as described in subclause 5.1.2.5B.2.2. At
least one E-TFC of the set of E-TFCs configured by the network
shall be signalled as a reference E-TFC.

The gain factors may vary on radio frame basis or sub-frame
basis depending on the E-DCH TTI used. Further, the setting of gain
factors is independent of the inner loop power control.

5.1.2.5B.2.2 Computation of reference gain factors

For each reference E-TFC, a reference gain factor ed,ref is
calculated according to

edcrefed A= , where c value is signalled by higher-layer or
calculated as described in subclause 5.1.2.5.2 or 5.1.2.5.3 if at
least one DPDCH is configured. In case no DPDCH is configured, c
value is set as described in subclause 5.1.2.5C. Aed is defined in
[3] subclause 4.2.1.3.

5.1.2.5B.2.3 Computation of gain factors

The gain factor ed of an E-TFC is computed based on the
signalled settings for its corresponding reference E-TFC. Let
E-TFCIref,m denote the E-TFCI of the m:th reference E-TFC, where
m=1,2,,M and M is the number of signalled reference E-TFCs and
E-TFCIref,1 < E-TFCIref,2 < < E-TFCIref,M. Let E-TFCIi
denote the E-TFCI of the i:th E-TFC. For the i:th E-TFC:

if E-TFCIi E-TFCIref,M, the reference E-TFC is the M:th
reference E-TFC.

if E-TFCIi < E-TFCIref,1, the reference E-TFC is the 1st
reference E-TFC.

if E-TFCIref,1 E-TFCIi < E-TFCIref,M, the reference E-TFC is
the m:th reference E-TFC such that E-TFCIref,m E-TFCIi <
E-TFCIref,m+1.

ed,ref denotes the reference gain factor of the reference E-TFC.
Let Le,ref denote the number of E-DPDCHs used for the reference
E-TFC and Le,i denote the number of E-DPDCHs used for the i:th
E-TFC. If SF2 is used, Le,ref and Le,i are the equivalent number of
physical channels assuming SF4. Let Ke,ref denote the transport
block size of the reference E-TFC and Ke,i denote the transport
block size of the i:th E-TFC, where the mapping between the E-TFCI
and the E-DCH transport block size is defined in [9].
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For the i:th E-TFC, the temporary variable ed,i,harq is then
computed as:

=20

,

,

,

,

,,,10

harq

refe

ie

ie

referefedharqied K

KLL

where the HARQ offset harq is defined in [3] subclause
4.2.1.3.

For the i:th E-TFC, the unquantized gain factor ed,k,i,uq for
the k:th E-DPDCH (denoted E-DPDCHk in [3] subclause 4.2.1.3) shall
be set to harqied ,,2 if the spreading factor for E-DPDCHk is 2 and
to harqied ,, otherwise. If ed,k,i,uq/c is less than the smallest
quantized value of Table 1B.2 in [3] subclause 4.2.1.3, then the
gain factor of E-DPDCHk, ed,k is set such that ed,k/c is the
smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3.
Otherwise, ed,k is set such that ed,k/c is the largest quantized
value of Table 1B.2 in [3] subclause 4.2.1.3, for which the
condition ed,k ed,k,i,uq holds.

5.1.2.5B.2.4 E-DPDCH/DPCCH adjustments relating to compressed
mode The gain factor applied to E-DPDCH is adjusted as a result of
compressed mode operation in the following cases: E-DCH
transmissions that overlap a compressed frame

For 10msec E-DCH TTI case, retransmissions that do not
themselves overlap a compressed frame, but for which the
corresponding initial transmission overlapped a compressed
frame.
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