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Foreword
This Technical Specification (TS) has been produced by the 3 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 thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented 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 thistext, constitute provisions of the present
document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

o For aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference 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 lub 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:

Activated uplink frequency: For a specific UE, an uplink frequency is said to be activated if the UE is alowed to
transmit on that frequency. The primary uplink frequency is aways activated when configured while a secondary uplink
frequency has to be activated by means of an HS-SCCH order in order to become activated. Similarly, for a specific
UE, an uplink frequency is said to be deactivated if it is configured but disallowed by the NodeB to transmit on that
frequency.

Configured uplink frequency: For a specific UE, an uplink frequency is said to be configured if the UE has received
all relevant information from higher layersin order to perform transmission on that frequency.
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L 1 combining period: Aninterval of contiguous TTlswhen S-CCPCHSs, each on different RLs, may be soft combined.

Primary uplink frequency: If a single uplink frequency is configured for the UE, then it is the primary uplink
frequency. In case more than one uplink frequency is configured for the UE, then the primary uplink frequency is the
frequency on which the E-DCH corresponding to the serving E-DCH cell associated with the serving HS-DSCH cell is
transmitted. The association between a pair of uplink and downlink frequenciesisindicated by higher layers.

Secondary uplink frequency: A secondary uplink frequency is afrequency on which an E-DCH corresponding to a
serving E-DCH cell associated with a secondary serving HS-DSCH cell is transmitted. The association between a pair
of uplink and downlink frequenciesisindicated by higher layers.

1% secondary serving HS-DSCH cell: If the UE is configured with two uplink frequencies, the 1% secondary serving
HS-DSCH cell isthe secondary serving HS-DSCH cell that is associated with the secondary uplink frequency. If the
UE is configured with a single uplink frequency, the 1% secondary serving HS-DSCH cell is a secondary serving HS-

DSCH cell whose index isindicated by higher layers.

2" secondary serving HS-DSCH cell: If the UE is configured with more than two serving HS-DSCH cells, the 2™
secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index isindicated by higher layers.

34 secondary serving HS-DSCH cell: If the UE is configured with four serving HS-DSCH cells, the 3rd secondary
serving HS-DSCH cell isasecondary serving HS-DSCH cell whose index isindicated by higher layers.

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
CCTrCH Coded Composite Transport Channel
CPICH Common Pilot Channel

CQl 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
MBSFN MBMS over a Single Frequency Network
MICH MBMS Indicator Channel

MIMO Multiple Input Multiple Output

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
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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
TFRI Transport Format and Resource | ndicator
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 searchistypically doneisdescribed in Annex C.

4.2 Common physical channel synchronisation

The radio frame timing of all common physical channels can be determined after cell search.

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-CCPCHSs, each on different RLs,can be soft combined. The
timing information allows the UE to determine the L1 combining period that appliesto each SS-CCPCH. The
information also identifies the S-CCPCHs and the RLs that can be soft combined. The set of S-CCPCHSs that can be
combined does not change during an L1 combining period. When S-CCPCHs can be soft combined, all SSCCPCHs
shall contain identical bitsin their data fields, although the TFCI fields of the SSCCPCHs 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 combineis set by UE performance requirements. The maximum number of SS=CCPCHs that UE may
simultaneously combine is defined by the UE capability in [10].

4.2.3 Radio frame timing on the MBSFN layer

MBSFN cluster search and radio frame synchronisation on the MBSFN layer can be performed via SCH and follow the
same principles as described in Annex C. After the primary scrambling code has been identified, the P-CCPCH can be
detected and MBSFN system information can be read.

4.2.4 Secondary serving HS-DSCH cell timing

When the UE is configured with one or more secondary serving HS-DSCH cells, it shall not assume the presence of any
common physical channel from these cells other than CPICH. The radio frame timing and timing reference for each of
the secondary serving HS-DSCH cells are defined in [1].
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4.3 DPCCH/DPDCH/F-DPCH synchronisation

4.3.1 Synchronisation primitives

43.1.1 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 primitivesis given in the following subclauses.

4.3.1.2 Downlink synchronisation primitives

If UL_DTX_Activeis FALSE (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_Active is TRUE (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 |east one slot, and for the other radio frames, the layer 1 will not indicate any
synchronisation status to the higher layers. Synchronisation statusis indicated to higher layers using the CPHY -Sync-
IND and CPHY -Out-of-Sync-IND primitives.

The criteriafor reporting synchronisation status are defined in two different phases. Each phase is performed by the UE
for each individual downlink frequency associated with the activated uplink frequencies. The downlink synchronization
primitives are also reported to higher layers for each individua downlink frequency associated with the activated uplink
frequencies.

Thefirst phase starts when higher layersinitiate physical dedicated channel establishment (as described in [5]) or
whenever the UE initiates synchronisation procedure A or synchronisation procedure AA (as described in section
4.3.2.1 and 4.3.2.3A) 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
associated serving HS-DSCH cell (or secondary serving HS-DSCH cell) over the previous 40 ms period to be
better than a threshold Q;,.. This criterion shall be assumed not to be fulfilled before 40 ms of DPCCH quality
measurements have been collected. Q;, is defined implicitly by the relevant testsin [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 criteriais fulfilled:

- UL_DTX_Activeis FALSE (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 associated serving HS-DSCH cell (or secondary serving HS-
DSCH cell) over the previous 160 ms period to be worse than a threshold Qg Qo IS defined implicitly by the
relevant testsin [7].

- UL_DTX_Activeis TRUE (see section 6C) and the UE estimates the quality of the TPC fields of the F-DPCH
from the associated serving HS-DSCH cell (or secondary serving HS-DSCH cell) over the previous 240 dotsin
which the TPC symbols are known to be present to be worse than a threshold Q.. Qo is defined implicitly by
the relevant testsin [7].

- The 20 most recently received transport blocks with a non-zero length CRC attached, as observed on al 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 isused 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 al 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 criteriaare
fulfilled:

- The UE estimates the DPCCH quality over the previous 160 ms period to be better than athreshold Q.. Qj, is
defined implicitly by the relevant testsin [7].
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- Atleast one transport block with anon-zero length CRC attached, as observed on all TrCHs using non-zero
length CRC mapped to the DPDCH, isreceived 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 anon-zero length CRC in al transport formats.

For aF-DPCH, in-sync shall be reported using the CPHY -Sync-IND primitive if any of the following criteriais
fulfilled:

- UL_DTX_Activeis FALSE (see section 6C) and the UE estimates the quality of the TPC fields of the F-DPCH
frame received from the associated serving HS-DSCH cell (or secondary serving HS-DSCH cell) over the
previous 160 ms period to be better than a threshold Q.. Qi, is defined implicitly by the relevant testsin [7].

- UL_DTX_Activeis TRUE (see section 6C) and the UE estimates the quality of the TPC fields of the F-DPCH
from the associated serving HS-DSCH cell (or secondary serving HS-DSCH cell) over the previous 240 dotsin
which the TPC symbols are known to be present to be better than athreshold Q.. Qi, is defined implicitly by
therelevant testsin [7].

How the primitives are used by higher layersis 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 inthe Node B shall every radio frame check synchronisation status of all radio link sets. Synchronisation status
isindicated 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

Three 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. aDPCH or F-DPCH) and one uplink dedicated physical channel are to be set up on afrequency and
none of the radio links after the establishment/reconfiguration existed on that frequency 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

- theUE hasall its previous radio links removed and replaced by other radio linksi.e. intra-frequency hard-
handover

- dfter it failsto complete an inter-RAT, intra- or inter-frequency hard-handover [8], the UE attemptsto 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.

- the UE receives an HS-SCCH order to activate the secondary uplink frequency as specified in [2] and the
UE is configured with multiple frequencies on the uplink.

For transitions from the CELL_FACH state of acell to the CELL_DCH state of the same cell, when
synchronisation has already been achieved by a synchronisation procedure AA and the UE has not aready
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released its uplink common E-DCH resource before the time of transition to CELL_DCH, the synchronisation
procedure A shall not be executed. Else, the synchronisation procedure A shall be executed.

- Synchronisation procedure AA: This procedure shall be used when one downlink F-DPCH and uplink dedicated
physical channels are to be set up on a freguency as a consequence of an Enhanced Uplink in CELL_FACH
procedure.

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

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

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

The three synchronisation procedures are described in subclauses 4.3.2.3, 4.3.2.3A 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 are 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, 4.3.2.3A and 4.3.2.4 and transitions between the in-sync and out-of-sync states are described in
subclause 4.3.3.2.

Initial
state

RL Restore

RL Failure

In-sync /\
state v\/

RL Restore

Out-of-sync
state

Figure 1. Node B radio link set states and transitions

4.3.2.3 Synchronisation procedure A

For each configured uplink frequency, 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), or by an HS-
SCCH order to activate the secondary uplink frequency (in the case multiple frequencies are configured on the uplink)
isasfollows:

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

b) UTRAN shall start the transmission of the downlink DPCCH or F-DPCH corresponding to the activated uplink
frequency and may start the transmission of DPDCH if any dataiis to be transmitted. Theinitial downlink
DPCCH or F-DPCH transmit power is set by higher layers [6]. Downlink TPC commands are generated as
described in5.1.2.2.1.2.

¢) The UE establishes downlink chip and frame synchronisation of DPCCH or F-DPCH corresponding to the
activated uplink frequency, using the P-CCPCH timing and timing offset information notified from UTRAN. For
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d)

€)

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.

If higher layers indicate the usage of a post-verification period for the primary uplink frequency the UE shall
start transmission on the primary uplink frequency immediately when the physical dedicated channel
establishment isinitiated by the UE. Post-verification period is always used for the secondary uplink frequency.

If higher layers do not indicate the usage of a post-verification period for the primary uplink frequency, 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 the activated uplink frequency 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 on the activated uplink frequency when higher layers consider the downlink physical
channel established;

- If anactivation time has been given, uplink DPCCH transmission shall not start on the activated uplink
frequency 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].

Theinitial uplink DPCCH transmit power is set by higher layers[5]. In case the synchronisation procedure A is
executed because the UE receives an HS-SCCH order to activate the secondary uplink frequency, then the initial
DPCCH transmit power on the secondary uplink frequency is computed (in dB) as

Uplink DPCCH transmit power = Pppccy1— UE_Sec_Tx_Power_Backoff

where Pppccn 1 1S the DPCCH transmit power on the primary uplink frequency at the start of the transmission on
the secondary uplink frequency and UE_Sec_Tx_Power_Backoff is set by higher layers.

In case the UE attempts to re-establish the DPCH after an inter-RAT, intra- or inter-frequency hard-handover
failure[5] theinitia 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 on the activated uplink frequency asindicated by higher layers. The
transmission of the uplink DPCCH power control preamble shall start Ny, radio frames prior to the radio frame
where the uplink DPDCH/E-DPCCH/E-DPDCH transmission starts, where N, 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 N, 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 O length. If higher layers indicate the usage of a post-verification period, and the start of the
uplink DPCCH power control preamble with alength of Ny, radio frames would be in aradio 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 N, radio frames such
that the uplink DPCCH power control preambleis 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-DPDCHSs shall aso satisfy the constraints on
adding transport channelsto 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-DPDCHSs. During the uplink DPCCH power control preamble,
independently of the selected TFC, no transmission is done on the DPDCH/E-DPCCH/E-DPDCH.

UTRAN establishes uplink chip and frame synchronisation on the activated uplink frequency. Frame
synchronisation can be confirmed using the frame synchronisation word. Radio link setsremain 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 isconfigurable, 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.
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4.3.2.3A Synchronisation procedure AA

The synchronisation establishment procedure, which begins at the time defined in [1] for the Enhanced Uplink in
CELL_FACH state and IDLE mode, is asfollows:

a)

b)

c)

d)

The Node B involved in the procedure sets the radio link which is to be set-up for this UE in theinitial state.

UTRAN shall start the transmission of the downlink F-DPCH at the time defined for the Enhanced Uplink in
CELL_FACH stateand IDLE modein[1].

The UE establishes downlink chip and frame synchronisation of F-DPCH, using the P-CCPCH timing and
timing offset information notified from UTRAN and based on the timing definition for the Enhanced Uplink in
CELL_FACH state and IDLE mode as defined in [1]. Downlink synchronisation status is reported to higher
layers every radio frame according to subclause 4.3.1.2.

The UE shall start transmission on uplink at the time defined for the Enhanced Uplink in CELL_FACH state and
IDLE modein [1] and shall use a post-verification period for confirming the establishment of the downlink
physical channel asfollows. During the first 40 ms period of the first phase of the downlink synchronisation
procedure the UE shall control its transmitter according to a downlink F-DPCH quality criterion as follows:

- When the UE estimates the F-DPCH quality over the first 40 ms period of the first phase of the downlink
synchronisation status eval uation to be worse than athreshold Q;,, the UE shall shut its transmitter off and
consider post-verification failed. Qj, is defined implicitly by the relevant testsin [7].

If the post-verification has failed, the UE shall not transmit on uplink and await higher layer orders.

UTRAN establishes uplink chip and frame synchronisation. Frame synchronisation can be confirmed using the
frame synchronisation word.

4.3.2.4 Synchronisation procedure B

For each configured uplink frequency, 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)

b)

©)

The following applies to each Node B involved in the procedure:
- New radiolink setsare set up to bein initia state.

- If oneor severa radio links are added to an existing radio link set, thisradio 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 wasin thein-
sync state before the addition of the radio link it shall remain in that state.

UTRAN starts the transmission of the downlink DPCCH/DPDCH or F-DPCH for each new radio link
corresponding to the activated uplink frequency at aframe timing such that the frame timing received at the UE
will be within T, = 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 remainintheinitia 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 istriggered 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.

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.
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4.3.3 Radio link monitoring

43.3.1 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 criteriais 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 in CELL_DCH state

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 isin 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 theradio link set change to the out-of-sync state.

When the radio link set isin 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 istriggered, 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].
4.3.3.2A Uplink radio link failure/restore in CELL_FACH state and IDLE mode

The uplink radio link failure/restore is under the control of the Node B.

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 simultaneoudy 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.

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].
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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 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:

- B isthe gain factor for the control part (similar to DPCCH);
- fyisthegain factor for the data part (similar to DPDCH);

- noinner loop power control is performed.

5.1.2 DPCCH/DPDCH

51.2.1 General

Theinitial uplink DPCCH transmit power is set by higher layers. Subsequently the uplink transmit power control
procedure simultaneously and independently controls the power of a DPCCH on each activated uplink frequency 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 changesin 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 changein DPCCH power with respect to its previous value is derived by the UE and is denoted by Appccn
(indB). 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
alowed 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.

The provisions for power control at the maximum allowed value and bel ow 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

For each activated uplink frequency, the uplink inner-loop power control adjusts the UE transmit power in order to keep
the received uplink signal-to-interference ratio (SIR) on that frequency at agiven SIR target, SIRa g
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The cellsin the active set should estimate signal-to-interference ratio SIR of the received uplink DPCH. The cellsin
the active set should then generate TPC commands and transmit the commands once per slot according to the following
rule: if SIR« > Sl Riage then the TPC command to transmit is "0", while if SIRey < SIRge then the TPC command to
transmitis"1". When UL_DTX_Activeis TRUE (see section 6C), a TPC command is not required to be transmitted in
any downlink slot starting during an uplink DPCCH dlot which isin an uplink DPCCH transmission gap as defined in
subclause 6C.2, in which case it is not known to be present.

Upon reception of one or more TPC commands in a TPC command combining period, the UE shall derive asingle TPC
command, TPC_cmd, for each TPC command combining period in which a TPC command is known to be present,
combining multiple TPC commands if more than oneisreceived in a TPC command combining period. The TPC
command combining period has alength of one slot, beginning at the downlink slot boundary for DPCH, and 512 chips
after the downlink dot boundary for F-DPCH. The UE shall ignore any TPC commands received in an F-DPCH slot
starting during an uplink DPCCH slot which isin an uplink DPCCH transmission gap as defined in subclause 6C.2.

Further, in case of an uplink DPCCH transmission gap as defined in subclause 6C.2, the UE shall add together the
values of TPC_cmd derived from each TPC command combining period in which a TPC command is known to be
present and is not ignored as described above and which cannot be applied before the uplink DPCCH transmission gap,
and apply the resulting sum of TPC_cmd val ues when the uplink DPCCH transmission resumes.

Two algorithms shall be supported by the UE for deriving a TPC_cmd. Which of these two algorithmsis used is
determined by a UE-specific higher-layer parameter, " PowerControl Algorithm™, and is under the control of the
UTRAN. If "PowerControl Algorithm" indicates "algorithm1", then the layer 1 parameter PCA shall take the value 1
and if "PowerControl Algorithm" indicates "agorithm2" then PCA shall take the value 2.

If PCA hasthe value 1, Algorithm 1, described in subclause 5.1.2.2.2, shall be used for processing TPC commands.

If PCA hasthe value 2, Algorithm 2, described in subclause 5.1.2.2.3, shall be used for processing TPC commands
unlessUE_DTX_DRX_Enabled is TRUE, in which case Algorithm 1 shall be used for processing TPC commands.

The step size Arpc isalayer 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 Arpc shall
takethe value 1 dB and if "TPC-StepSize" has the value "dB2", then Atpc shall take the value 2 dB. The parameter
"TPC-StepSize" only appliesto Algorithm 1 as stated in [5]. For Algorithm 2 Arpc shall aways 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 Appecy (in dB) whichis given by:

AppccH = Atpe X Tm_cmd.

5.1.2.21.1 Out of synchronisation handling

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

- If UL_DTX_Activeis FALSE (see section 6C), the UE shall stop transmitting on the associated uplink
frequency when the UE estimates the DPCCH or F-DPCH quality over the last 160 ms period to be worse than a
threshold Q. If UL_DTX_Activeis TRUE (see section 6C), the UE shall stop transmitting on the associated
uplink frequency when the UE estimates the quality of the TPC fields of the F-DPCH from the serving HS-
DSCH cell (or secondary serving HS-DSCH cell) over the last 240 slotsin which the TPC symbols are known to
be present to be worse than a threshold Qq:. Qo is defined implicitly by the relevant testsin [7].

- IfUL_DTX_Activeis FALSE (see section 6C), the UE can start transmitting on the associated uplink frequency
again when the UE estimates the DPCCH or F-DPCH quality over the last 160 ms period to be better than a
threshold Q;, If UL_DTX_Activeis TRUE (see section 6C), the UE can start transmitting on the associated
uplink frequency again when the UE estimates the quality of the TPC fields of the F-DPCH from the serving HS-
DSCH cell (or secondary serving HS-DSCH cell) over the last 240 slotsin which the TPC symbols are known to
be present to be better than a threshold Q;,.. Qi, is defined implicitly by the relevant testsin [7]. When
transmission is resumed, the power of the DPCCH shall be the same as when the UE transmitter was shut off.

If higher layersindicate the usage of a post-verification period, the UE shall independently control its transmitter on
each activated uplink frequency according to a downlink DPCCH or F-DPCH quality criterion on the associated
downlink frequency 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 Q;,, the UE shall stop transmitting on
the associated uplink frequency and consider post-verification failed. Q;, is defined implicitly by the relevant
testsin [7]. When the UE transmission is resumed, the transmission of the uplink DPCCH power control
preamble shall start N, radio frames prior to the start of uplink DPDCH transmission, where N, 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.

5.1.2.21.2 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 layersindicate by "First RLS indicator" that the radio link is part of the first radio link set sent to the UE or if
theradio link initialisation is caused by an HS-SCCH order to activate the secondary uplink frequency and the value 'n'
obtained from the parameter "DL TPC pattern 01 count” passed by higher layersis different from O then :

- the TPC pattern shall consist of ninstances 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

5.1.2.22.1 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 which a TPC command is
known to be present. In this case, the value of TPC_cmd shall be derived as follows:

- If thereceived TPC command is equal to 0 then TPC_cmd for that dlot is—1.

- If thereceived 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 isin soft handover, multiple TPC commands may be received in each slot in which a TPC command is
known to be present from different cellsin the active set. In some cases, the UE has the knowledge that some of the
transmitted TPC commands in a TPC command combining period are the same. This is the case when the radio links
areinthe sameradio link set. For these cases, the TPC commands from the same radio link set in the same TPC
command combining period 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 for each TPC command combining period conduct a soft symbol decision W, on each of the power
control commands TPC;, wherei =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 afirst phase of combination according to subclause
512222

Finally, the UE derives a combined TPC command, TPC_cmd, as afunction Y of all the N soft symbol decisions W;:
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- TPC_cmd =7 (W3, W,, ... Wy), where TPC_cmd can take the values 1 or -1.

The function 'y shall fulfil the following criteria:

If the N TPC; commands are random and uncorrelated, with equal probability of being transmitted as"0" or "1", the

probability that the output of 7y is equal to 1 shall be greater than or equal to 1/(2Y), and the probability that the output of
Y isequal to -1 shall be greater than or equal to 0.5. Further, the output of ¥ shall equal 1 if the TPC commands from all
theradio link sets, that are not ignored according to section 5.1.2.2.1 or 5.1.2.3 arereliably 1", and the output of ¥ shall

equal —1 if a TPC command from any of the radio link sets, that are not ignored according to section 5.1.2.2.1 or 5.1.2.3
isreliably "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 dot. In this case, the UE shall
process received TPC commands on a 5-slot 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 shall be derived as follows:
- For thefirst 4 dots of aset, TPC_cmd = 0.
- For thefifth slot of a set, the UE uses hard decisions on each of the 5 received TPC commands as follows:
- If al 5 hard decisions within a set are 1 then TPC_cmd = 1in the 5" slot.
- If al 5 hard decisions within a set are 0 then TPC_cmd = -1 in the 5" slot.

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

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

When a UE isin soft handover, multiple TPC commands may be received in each slot from different cellsin the active
set. In some cases, the UE has the knowledge that some of the transmitted TPC commandsin a TPC command
combining period are the same. Thisisthe 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 in the same TPC command combining period 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 TPC;, wherei =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 afirst phase of combination according
to subclause 5.1.2.2.3.2.

The UE shall follow this procedure for 5 consecutive TPC command combining periods, resulting in N hard decisions
for each of the 5 TPC command combining periods.

The sets of 5 TPC command combining periods shall for DPCH be aligned to the frame boundaries and for F-DPCH be
aligned to 512 chips offset from the frame boundaries, and there shall be no overlap between each set of 5 TPC
command combining periods.
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Thevalue of TPC_cmd is zero for the first 4 TPC command combining periods. After 5 TPC command combining
periods have elapsed, the UE shall determine the value of TPC_cmd for the fifth TPC command combining period in
the following way:

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

- If al 5 hard decisionswithinaset are"1", TPC_temp; = 1.
- If al 5 hard decisions within aset are "0", TPC_temp, = -1.
- Otherwise, TPC_temp, = 0.

Finaly, the UE derives a combined TPC command for the fifth TPC command combining period, TPC_cmd, asa
function 'y of all the N temporary power control commands TPC_temp;:

TPC_cmd(5™ TPC command combining period) = Y (TPC_temp;, TPC_tempy, ..., TPC_tempy), where TPC_cmd(5"
TPC command combining period) can take the values 1, 0 or —1, and 'y is given by the following definition:

- TPC_cmdissetto-1if any of TPC_temp, to TPC_tempy are equal to -1.

N
- Otherwise, TPC_cmdissetto 1 if%ZTPC _temp, >0.5.
i1

- Otherwise, TPC cmdissetto 0.

5.1.2.3 Transmit power control in compressed mode

NOTE: 'Transmission gaps correspond to transmission gaps created as aresult 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 (Atpc), 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 cellsin the active set should estimate signal-to-interference ratio SIR. of the received uplink DPCH. The cellsin
the active set should then generate TPC commands and transmit the commands once per slot, except during downlink
transmission gaps, according to the following rule: if SIRet > SIRm target then the TPC command to transmit is 0",
while if SIRey < SIR¢m target then the TPC command to transmit is"1".

SIRcm target 1S the target SIR during compressed mode and fulfils
SIRm target = S Riarget + ASIRpLor + ASIR1_coding + ASIR2_coding,

where ASIR1_coding and ASIR2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaSIRafterl,
DeltaSIRafter2 signalled by higher layers as:

- ASIR1_coding = DeltaSIR1 if the start of the first transmission gap in the transmission gap pattern is within the
current uplink frame and UE_DTX_DRX_Enabled is FALSE for the UE.

- ASIR1_coding = DeltaSIRafterl if the current uplink frame just follows a frame containing the start of the first
transmission gap in the transmission gap pattern and UE_DTX_DRX_Enabled is FAL SE for the UE.

- ASIR2_coding = DeltaSIR2 if the start of the second transmission gap in the transmission gap pattern is within
the current uplink frame and UE_DTX_DRX_Enabled is FALSE for the UE.

- ASIR2_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 UE_DTX_DRX_Enabled is FALSE for the UE.
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- ASIR1_coding = 0dB and ASIR2_coding = 0 dB in all other cases.
ASIRp or isdefined as.  ASIRpLor = 10L0g10 (Npitor,n/Npiiotcurr_frame)s

where Nyt curr_frame 1S the number of pilot bits per slot in the current uplink frame, and Np;oy iS the number of pilot bits
per slot in anormal uplink frame without a transmission gap.

In the case of several compressed mode pattern sequences being used simultaneously, ASIR1 _coding and
ASIR2_coding offsets are computed for each compressed mode pattern and all ASIR1_coding and ASIR2_coding
offsets are summed together.

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 dot. 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 A g or. If the number of

pilot bits per dot in the uplink DPCCH is different from its value in the most recently transmitted slot, A g o7 (in dB)
shall be given by:

A PILOT = 10'—0910 (Npilot,prev/Npilot,curr);

where Nyiigiprer 1S the number of pilot bits in the most recently transmitted slot , and Nyiiet,curr 1S the number of pilot bits
in the current slot. Otherwise, including during transmission gaps in the downlink, A ot shall be zero.

Unless otherwise specified, in every dot during compressed mode the UE shall adjust the transmit power of the uplink
DPCCH with a step of Appccn (in dB) which is given by:

Appcch = Atpe X TPC_cmd + A pyor.

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 Appccy (in dB), with respect to the uplink DPCCH power in the most
recently transmitted uplink slot, where:

ADPCCH = A ResumE T A PILOT.

Thevalueof Agesyve (in dB) shall be determined by the UE according to the Initial Transmit Power mode (ITP). The
ITPisaUE 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 Description
mode P
0 Aresuve = Atpcx TPC_cmdgap
1 A RESUME = 5 last

If UE_ DTX_DRX_Enabled is TRUE, the UE shall behave asif the ITP modeisO.
In the case of atransmission gap in the uplink, TPC_cmdy,, shall be derived as follows:

If DPCH is configured in the downlink then TPC_cmdg,, 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_cmdg,, shall be
zero if no downlink TPC_command is transmitted in that slot.

If F-DPCH is configured in the downlink then TPC_cmdg,, shall be equal to the sum of the values of TPC_cmd
derived from each TPC command combining period in which a TPC command is known to be present and is not
ignored as described below and which cannot be applied before the uplink transmission gap. The UE shall ignore
any TPC commands received in an F-DPCH dlot starting during an uplink DPCCH dot which isin an uplink
transmission gap. In case there are no TPC commands to be summed TPC_cmdy,, shall be zero.
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0 |a¢ Shall be equal to the most recently computed value of §;. §; shall be updated according to the following recursive
relations, which shall be executed in all slotsin 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:

5i = 0.93755i_l —0.96875TPC _CmdiATPc kSC
5i—1 = 5i

where:  TPC_cmd, isthe power control command derived by the UE in that dlot;

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

;.1 isthe value of & computed for the previous sot. The value of §;.; shall beinitialised 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 §; 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 or F-DPCH transmission is called a recovery period. RPL isthe recovery period length and is
expressed as a number of dots. RPL is equal to the minimum value out of the transmission gap length and 7 dlots. If a
transmission gap or an Uplink DPCCH burst pattern gap as defined in subclause 6C.2 is scheduled to start before RPL
dlots 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

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 Arpc.

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

1

If UE_DTX_DRX_Enabled is TRUE, the UE shall behave asif the RPP modeisO.

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 agorithm for processing TPC commands determined by the value of PCA (see sub
clauses5.1.2.2.2 and 5.1.2.2.3).

For RPP mode 1, during RPL dlots after each transmission gap, power control algorithm 1 is applied with a step size
Agrp.trc instead of Arpc, regardless of the value of PCA. Therefore, the changein 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:

ADPCCH = ARP—TPCX TPC_0md + A PILOT

Agrp.rc IS called the recovery power control step size and is expressed in dB. If PCA hasthe value 1, Agp.1rc iSequal to
the minimum value of 3 dB and 2Atpc. If PCA hasthe value 2, Arp.rpc iSequal 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 Arpc.

If PCA hasthe value 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 are
incompl ete.
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5.1.24 Transmit power control in the uplink DPCCH power control preamble

An uplink DPCCH power control preambleis aperiod 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:
ADPCCH = ATPC X TPC_0md

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

5.1.25.1 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 3. and B4 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:

— f.and Sy aresignaled for the TFC, or
— f.and Sy 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 £, and 4 valuesto all TFCsin the TFCS. The two
methods are described in subclauses 5.1.2.5.2 and 5.1.2.5.3 respectively. Severa 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
isindependent 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 Appcch
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.

5.1.25.2 Signalled gain factors

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

-
B
5.1.25.3 Computed gain factors

The gain factors 4. and 3 may aso be computed for certain TFCs, based on the signalled settings for areference TFC.
Let Bore and By denote the signalled gain factors for the reference TFC. Further, let 4;; and By; denote the gain

factors used for the j:th TFC. Also let L, denote the number of DPDCHs used for the reference TFC and L ; denote the
number of DPDCHs used for the j:th TFC.
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Define the variable

Kig =D RM-N;;

where RV is the semi-static rate matching attribute for transport channel i (defined in [2] subclause 4.2.7), N; isthe
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 istaken over all the transport channelsi in the reference TFC.

Similarly, define the variable

Ky =2 RM;-N;;

where the sum is taken over all the transport channelsi in the j:th TFC.

The variable A;, called the nominal power relation is then computed as:

A- — ﬁd,ref . Lref Kj
j .
ﬁc,ref Lj Kref

The gain factors for the j:th TFC are then computed as follows:

<1/A

- IfA>1then B, =10 and B isthelargest quantized  -value, for which the condition /3 ;<

holds. Since /3, j may not be set to zero, if the above rounding resultsin a zero value, B.. j shall be set to the

lowest quantized amplitude ratio of 1/15 as specified in [3].

- IfA<1then [, isthesmallest quantized 3 -value, for which the condition /3, ;> A holds and
B.; =10.

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

5.1.25.4 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 A; denote the nominal power relation for the j:th TFC in anormal
frame. Further, let B;c; and f;c; denote the gain factors used for the j:th TFC when the frame is compressed. The
variable Ac; is computed as:

% = A X 15‘ Np”Ot,C .
! l stots,c : I\Ipilot,N

where Nyiqic 1S the number of pilot bits per slot when in compressed mode, and Nyijon  iS the number of pilot bits per
slot in normal mode. Ngqisc IS the number of slots in the compressed frame used for transmitting the data.

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

If Ac;>1,then S, =1.0 and f3.; isthelargest quantized /3 -value, for which the condition f3_ . ; <

1/ Acj holds. Since ﬁc,c,j may not be set to zero, if the above rounding results in a zero value, ﬁc,c,j shall
be set to the lowest quantized amplitude ratio of 1/15 as specified in [3].

If Acj<1,then f3, . ; isthesmallest quantized  -value, for which the condition /3 . ; > Ac; holdsand
B.c, =10.

The quantized B-values are defined in [3] subclause 4.2.1, table 1.
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5.1.2.5A Setting of the uplink HS-DPCCH power relative to DPCCH power

When an HS-DPCCH is active, the values for Axck, Anack @nd Acq Set by higher layers are trandated to the quantized
amplitude ratios Ay as specified in [3] subclause 4.2.1.2, and shall be set for each HS-DPCCH dlot as follows.

For HS-DPCCH dlots carrying HARQ Acknowledgement, the HS-DPCCH power settings when
Secondary_Cell_Activeis0, is described in Table 2a, and when Secondary_Cell_Activeisnot O, is described in Table
2b.

Table 2a: HARQ-ACK power offset setting when Secondary_Cell_Active is 0

HARQ-ACK message sent in one time slot Ans equals the quantized amplitude ratio
translated from

ACK Anck

NACK Anack

PRE before single transport block or

POST after a single transport block MAX( Back, Bnack)

ACK/ACK Anck +1

NACK/NACK Anack +1

ACK/NACK or NACK/ACK or
PRE before a dual transport block or MAX( Aack +1, Anack +1)
POST after a dual transport block

Table 2b: HARQ-ACK power offset setting when Secondary_Cell_Active is not 0

Ans equals the quantized amplitude ratio translated from

Composite HARQ-ACK message(s) sent in one time slot

Secondary_Cell_Active Condition -
contains at clc(;r;tsatlr;:t contains both ACK and
least one ACK NACK but no NACK orisaPREorisa
but no NACK POST
ACK
1 Apck +1 Anack +1 MAX( Aack +1, Anack +1)

Secondary_Cell_Enabled is
2 2 and MIMO is not Apck +1 Anack +1 MAX( Apack +1, Anack +l)
configured in any cell

2 Otherwise Apck +2 Anack +2 MAX( Aack +2, Anack +2)

3 Apck +2 Anack +2 MAX( Aack +2, Anack +2)

For HS-DPCCH dlots carrying CQI, the HS-DPCCH power setting is described in Table 2¢:

Table 2c: CQI power offset setting

Ans equals the quantized amplitude ratio
translated from

Condition i i i
MIMO isnot MIMOlsc(c:Jngguredma

S d Cell_Acti )
econdary_tell_Active confgured in a cell

CQI of Type | CQI of Type
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A B
0 - Acql Acqi+1 Acqi
Secondary_Cell_Enabled is 1
1 and MIMO is not configured in Acqi +1 N/A N/A
any cell
1 Otherwise Acql Acgi+1 Acql
2 A N/A N/A
(Note 1) Secondary_Cell_Enabled is 2 cal
and MIMO is not configured in
2 any cell
(Note 2) Acqi+l N/A N/A
2 Otherwise ACQ| +1 ACQ| +2 AcQ| +1
3 ACQ| +1 ACQ| +2 ACQ| +1

Note 1: When the UE transmits CQI report for the serving HS-DSCH cell in a subframe

Note 2: When the UE transmits composite CQI report for 1% and 2™ secondary serving HS-DSCH cellsin a
subframe.

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

ﬁhs:ﬂc'phs'

where S, 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, f.valueis 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, S is
calculated according to

N ilof
ﬂhs :ﬂc,c,j ’ Ahs' Pl )

NpiIot,N

where ,BC,C’J- is calculated as described in subclause 5.1.2.5.4 if at least one DPDCH is configured. In case no DPDCH

isconfigured, B c;valueis set as described in subclause 5.1.2.5C. Nyioc IS the number of pilot bits per slot on the
DPCCH in compressed frames, and Nyqn 1S the number of pilot bits per slot in non-compressed frames.

Thus the gain factor s varies depending on the current quantized amplitude ratio Aps 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
The E-DPCCH gain factor computation depends on the transmitted E-TFC at agiven TTI.

In non compressed frames, if E-TFCI; issmaller than or equal t0 E-TFCl e poost , Where E-TFCI; denotes the E-TFCI of
thei:th E-TFC, the E-DPCCH gain factor, e, which is defined in [3] subclause 4.2.1.3, is calculated according to

ﬂec:ﬁc'pbc
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where £, value is signalled by higher-layers 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, f.valueis set as described in subclause 5.1.2.5C. A is
defined in [3] subclause 4.2.1.3. The E-TFCl g po0g VAlUe is signalled by higher layers.

In non compressed framesif E-TFCI; is greater than E-TF Cl g poos, the unquantized E-DPCCH gain factor for thei:th
E-TFC, B, iscaculated according to

where Ar,rp is signalled by higher layers and is defined in [3] subclause 4.2.1.3, ,Bed’i « isthe E-DPDCH gain factor for
thei:th E-TFC on the k:th physical channel and K 1S the number of physical channels used for thei:th E-TFC.

If Beciug 1S 1€SS than the smallest quantized value of Table 1B.0A in [3] subclause 4.2.1.3, then the E-DPCCH gain
factor of E-TFCl;, f; isset such that fe.i/ 5. is the smallest quantized value of Table 1B.0A in [3] subclause 4.2.1.3.
Otherwise, e, is selected from Table 1B.0A in [3] subclause 4.2.1.3, such that 20*10g10( S/ 5c) is the nearest
quantized value to 20*10910( S, uof o) -

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

N
B =DBoc  Ac [ =TS if E-TFCI issmaller than or equal to E-TFClepoos

pilot,N
and according to
2
k%“ ﬁed,i,k
2 k=l ﬁc Npilotc . .
,Bec,i,uq =Pec,j - |max A ———>7—1|- | ——= if E-TFCI; is greater than E-TFClepoos.
10 10 Npilot,N

where ,Bc,c,j is calcul ated as described in subclause 5.1.2.5.4 if at least one DPDCH is configured. In case no DPDCH

is configured, the /3, ; valueis set as described in subclause 5.1.2.5C. [, isthe E-DPDCH gain factor for the

i:th E-TFC on the k:th physical channel in non-compressed frames. Ny;ioc iS the number of pilot bits per slot on the
DPCCH in compressed frames, and Ny~ iS the number of pilot bits per slot in non-compressed frames. Nyqsc IS the
number of non DTX dotsin the compressed frame.

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

15-N

pilot,C

if E-TFCI; issmaller than or equal to E-TFCl g poog
Nﬂots,c * Wopilot,N

ﬂec:ﬂc,c,j A\ec\/

and according to
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ﬂec,i,uq :ﬂc,c,j -+ |[max '%c! AT
10 10

if E-TFCI; is greater than E-TFCl & poost-

2
kmzax’i(ﬁed,i,k)
2 k=l ﬁc ~1]. 15'Npi|ot,c
N

dots,C N pilot,N

where, Nyaisc 1S the number of non DTX dotsin the compressed frame.
5.1.2.5B.2 E-DPDCH/DPCCH

5.1.25B.2.1 General

The E-DPDCH gain factor, £, which isdefined 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) feq et Of E-TFC(S) signalled as reference E-TFC(S). The S e &€
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 areference 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 factorsisindependent of the inner loop power control.

5.1.2.5B.2.2 Computation of reference gain factors

Let E-TFCl,¢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-TFCsand E-TFCl 1 < E-TFCligr2 < ... < E-TFClet .

For each reference E-TFC, areference gain factor B, IS calculated according to

ﬁed,ref = ﬁc ’ '%d

where . 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, f.valueis set as described in subclause 5.1.2.5C. Ay is
defined in [3] subclause 4.2.1.3 table 1B.1 when the reference E-TFCl ., is smaller than or equal to E-TFCl g poost;
otherwise, Aq isdefinedin [3] subclause 4.2.1.3 table 1B.2A when reference E-TFCl ¢ m is greater than E-TFCl g poost-

5.1.2.5B.2.3 Computation of gain factors
The gain factor S of an E-TFC is computed based on the signalled settings for its corresponding reference E-TFC.

Whether E-DPDCH power extrapolation formula or E-DPDCH power interpolation formulais used to compute the gain
factor fqis signalled by higher layers.

Let E-TFCI; denote the E-TFCI of thei:th E-TFC.

For thei:th E-TFC:

If E-DPDCH power extrapolation formulais configured
if E-TFCI; 2 E-TFCl, v, the reference E-TFC is the M:th reference E-TFC.
if E-TFCI; < E-TFCl, 1, the reference E-TFC is the 1st reference E-TFC.

if E-TFCl 1 < E-TFCI; < E-TFCl ¢, the reference E-TFC is the m:th reference E-TFC such that E-TFCl¢m < E-
TFCl; < E-TFCl gt e 1-

Else If E-DPDCH power interpolation formulais configured

if E-TFCI; > E-TFCl ¢y, the primary and secondary reference E-TFCs are the (M-1):th and M:th reference E-TFCs
respectively.
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if E-TFCl; < E-TFCl,¢, the primary and secondary reference E-TFCs are the 1% and 2™ reference E-TFCs
respectively.

if E-TFCli1 < E-TFCI; < E-TFCl g, the primary and secondary reference E-TFCs are the m:th and (m+1):th
reference E-TFCs respectively, such that E-TFCl ¢t < E-TFCl; < E-TFCl gt me 1.

When E-DPDCH power extrapolation formula is configured, let Se e denote the reference gain factor of the reference
E-TFC. Let Lo denote the number of E-DPDCHSs used for the reference E-TFC and Le; denote the number of E-
DPDCHs used for the i:th E-TFC. If SF2 is used, Lo and Le; are the equivalent number of physical channels assuming
SF4. Let K denote the transport block size of the reference E-TFC and K,; denote the transport block size of thei:th
E-TFC, where the mapping between the E-TFCI and the E-DCH transport block size is defined in [9]. For the i:th E-
TFC, the temporary variable B harq 1S then computed as:

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

When E-DPDCH power interpolation formulais configured, let fe er 1 aNd Feg e » denote the reference gain factors of
the primary and secondary reference E-TFCs respectively. Let Lgrern and Lerer,,  denote the number of E-DPDCHSs used
for the primary and secondary reference E-TFCs respectively. Let L; denotes the number of E-DPDCHs used for the
iith E-TFC. If SF2isused, Leyers , Lerer2 aNd L, are the equivalent number of physical channels assuming SF4. Let
Kerer1 @nd Kerer,z  denote the transport block sizes of the primary and secondary reference E-TFCs respectively. Let Kg;
denotes the transport block size of thei:th E-TFC, where the mapping between the E-TFCI and the E-DCH transport
block sizeisdefined in[9]. For thei:th E-TFC, the temporary variable Bu; harq IS COMputed as:

L ef 2
L Lel' ﬂezd,ref,z _ﬁezd,ref 1 [Aharq]
ref 1 ref 1 . .
ﬁed,i,hal’q - \’ e|_r ' - (Ke,i - Ke,ref,1)+ﬁezd,ref,l -10 * with the exception
e,i

Ke,ref 2 Ke,ref 1

L

ref 2 n2 2
= :Bed,ref,z _:Bed,ref,l

. . ref 1
thatﬁed,i,harq'ssettto0If - (Ke,i - Ke,ref,l)+ﬂezd,ref,l < 0
Ke,ref,z - Ke,ref 1

For thei:th E-TFC, the unquantized gain factor fu i uq for the k:th E-DPDCH (denoted E-DPDCH, in [3] subclause
4.2.1.3) shall be set to \/EX ﬂm,i,ha,q if the spreading factor for E-DPDCHy is 2 and to ,Bed,i,ha,q otherwise.

The following applies:
- For E-TFCI smaller than or equal t0 E-TFCl e poos

- I Beakiud B isless than the smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, then the gain factor
of E-DPDCHy, Bedx is set such that B/ S is the smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3.

- Otherwise, fuy is set such that B/ 5 isthe largest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, for
which the condition Sk < Bediiug hOlDS.

- For E-TFCI greater than E-TFCl ¢ poost »

- If Beakiug B isless than the smallest quantized value of Table 1B.2B in [3] subclause 4.2.1.3, then the gain factor
of E-DPDCHy, feqx is set such that S/ £ is the smallest quantized value of Table 1B.2B in [3] subclause
4.2.1.3.
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- Otherwise, fu is set such that B/ 5 isthe largest quantized value of Table 1B.2B in [3] subclause 4.2.1.3, for
which the condition Bk < Bediiug 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 aresult of compressed mode operation in the following cases:
e E-DCH transmissions that overlap a compressed frame

e 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.

The gain factors used during a compressed frame for a certain E-TFC are calculated from the nominal power relation
used in normal (non-compressed) frames for that E-TFC. When the frame is compressed, the gain factor used for the
i:th E-TFC isderived from S, as described below.

When the E-DCH TTI is 2msec, fec;i shall be calculated as follows:

If E-DPDCH power extrapolation formulais configured,

Aharq

Ler Kei
Beici=PBoc; Ag- == K ' '10{ “

I‘e,i e,ref

Else if E-DPDCH power interpolation formulais configured

Le ref,2 A2 2
— A\ad - Abd ar
_ Le,ref 1 Le,ref 1 ? . ( ) 2 [AZO qj N pilot,C
ﬂed,c,i - :Bc,c,j ’ L ’ Ke,i - Ke,ref 1 + Abd,l -10 YA

Ke,ref,z - Ke,ref 1 Npilot,N

Le ref,2 a2 2
— Aad,z - Aad,l
with the exception that Suc; issetto 0 if | —r (Kei - K, .« l)+ AL, <0
eref,2 Ke,ref 1 ’ o ’

where ,BC’C’J- is calculated for thej:th TFC as described in subclause 5.1.2.5.4 if at least one DPDCH is configured. In
case no DPDCH is configured, the /3

C

C.j valueis set as described in subclause 5.1.2.5C. Ay, A1 and Aggo are as

defined in [3] subclause 4.2.1.3. Agy1 and Aq 2 denote the quantized amplitude ratios assigned to the primary and
secondary reference E-TFCs respectively.

Lerens Lejiy Kerer s Keji iLerets Lerer2s Kererr @Nd K et 2 @re as defined in subclause 5.1.2.5B.2.3, Anaq is as defined in [3]
subclause 4.2.1.3, Nyjiq:.c iS the number of pilot bits per slot on the DPCCH in compressed frames, and Nyijq;n iS the
number of pilot bits per sot in non-compressed frames.

When the E-DCH TTI is 10msec and the current frame is compressed, fec; shall be calculated as follows:

If E-DPDCH power extrapolation formulais configured

Aharq
L Kei 15 N,
ﬂed,Cyi :ﬂc,cyj Aad \/e_ref \/ &l 10[ 20 J \/N pilot,C ,

Le,l,i Ke,ref dots,| NpiIot,N
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Else if E-DPDCH power interpolation formulais configured

Le,ref,2

Afd, - &d ar
ﬂ _ :ﬁ B Le,ref,l ) Le,ref,l ’ ] (K =K )+A§d NI %]j . 15 Npilot,C
ed,Cii cC.j Le,| ’i Ke’r‘i2 _ Ke,ref,l e eref,1 1 N—Smts' ] NPHOLN

Le ref,2 A2 2
” Aed,z - Aed,l
with the exception that fuc; issetto 0if | —r&2 (Kei =Ko et l)+ A, <0
eref,2 Ke,ref 1 ‘ Y ,

where L, ; denotes the number of E-DPDCHSs used for thei:th E-TFC in the first frame used for transmitting the data
and Nyqs, IS the number of non DTX dlotsin the first frame used for transmitting the data.

For thei:th E-TFC, the unquantized gain factor S, i uq for the kith E-DPDCH (denoted E-DPDCH in [3] subclause
4.2.1.3) shall be set to \/EX B, ., if the spreading factor for E-DPDCHy is 2 and to ﬂed,c,i otherwise.

Quantization may be applied as follows:
- For E-TFCI smaller than or equal to E-TFCl e poos »

- I Bed kiug/Becj 15 1€ss than the smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, then the gain
factor of E-DPDCHy, Beq IS set such that Byl f:.c; is the smallest quantized value of Table 1B.2 in [3] subclause
4.2.1.3.

- Otherwise, B is set such that Bud . c; isthe largest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, for
which the condition Bk < Bed, kjiuq hOIDS.

- For E-TFCI greater than E-TFCl e poost »

- I Beakiud Bec, islessthan the smallest quantized value of Table 1B.2B in [3] subclause 4.2.1.3, then the gain
factor of E-DPDCHy, B is set such that Byl Bi.c; is the smallest quantized value of Table 1B.2B in [3]
subclause 4.2.1.3.

- Otherwise, Bk i set such that Be /B c; is the largest quantized value of Table 1B.2B in [3] subclause 4.2.1.3,
for which the condition Sk < Beqkiug hOlDS.

If quantization is not applied, By shall be set to B, ki uq

When the E-DCH TTI is 10msec and the current frame is not compressed, but is a retransmission for which the
corresponding first transmission was compressed, the gain factor used for the k:ith E-DPDCH for thei:th E-TFC is
derived from [y r; asfollows:

If E-DPDCH power extrapolation formulais configured

Aharq
Lo [Ke [ 15 [W]
= e,r e 10
’Bed'RVI ﬂwyrd Le,l J Ke,ref Ndots,l

Else if E-DPDCH power interpolation formulais configured
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Ler
L L%Mﬂezd,ref,z _ﬁezd,ref 1 15 [MJ
:Bed,R,i :'1/ Lemf = me (Ke,i - Ke,ref ,1)+:Be2d,ref ki -10 *
el ,i

Ke,ref,Z - Ke,ref 1 Ndots,l

L ef |2
22 ﬁezd,ref,z_ﬁezd,ref,l

. . . . eref 1 2
with the exception that B, is et to 0 if (Ke’i — Ko re ’1)+ B2 <0
Ke,ref,z - Ke,ref 1

where ﬁed,ref aﬁed,ref,l, ' ﬁed,ref,Za Le,ref: Ke,reﬁ Ke,i vL,e,ref,la Le,ref,Za Ke,ref,l and Ke,ref,z are as defined in subclause 5.1.2.5B.2.3 ’
Araq isasdefined in [3] subclause 4.2.1.3, and L,; and Ny are as defined above.

For thei:th E-TFC, the unquantized gain factor feg, i uq fOr the kith E-DPDCH (denoted E-DPDCH in [3] subclause
421.3) shall besstto V2% 3, .. if the spreading factor for E-DPDCHis2 andto [, otherwise.
Quantization may be applied as follows:

- For E-TFCI smaller than or equal t0 E-TFCl e poos 5

- If Beg kiug/Be is1€ss than the smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, then the gain factor
of E-DPDCHy, Bedx is set such that B/ S is the smallest quantized value of Table 1B.2in [3] subclause 4.2.1.3.

- Otherwise, [ is set such that B/ 5 isthe largest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, for
which the condition Sk < Bed, kjiug hOIDS.

- For E-TFCI greater than E-TFCl ¢ poost »

- |If Beakiug B isless than the smallest quantized value of Table 1B.2B in [3] subclause 4.2.1.3, then the gain factor
of E-DPDCHy, feqx is set such that S/ £ is the smallest quantized value of Table 1B.2B in [3] subclause
4.2.1.3.

- Otherwise, fux is set such that B/ B isthe largest quantized value of Table 1B.2B in [3] subclause 4.2.1.3, for
which the condition Bk < Bediiug hOlDS.

If quantization is not applied, Bk shall be set to Se ki ug-

5.1.2.5C Setting of the uplink DPCCH gain factor when no DPDCH is configured

In the case that no DPDCH is configured, the gain factor 4 is equal to 1. During a compressed frame, the gain factor
,Bc,c,j isalso equal to 1.

5.1.2.6 Maximum and minimum power limits

When E-DCH is not configured, in the case that the total UE transmit power (after applying DPCCH power adjustments
and gain factors) would exceed the maximum allowed value, the UE shall apply additional scaling to the total transmit
power so that it isequal to the maximum allowed power. This additional scaling shall be such that the power ratio
between DPCCH and DPDCH and also DPCCH and HS-DPCCH remains as required by sub-clause 5.1.2.5 and
5.1.2.5A.

When E-DCH is configured on a single frequency or E-DCH is configured on multiple frequencies but
Secondary_ EDCH_Cell_ActiveisO,
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- If thetotal UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the
maximum allowed value, the UE shall firstly reduce all the E-DPDCH gain factors Sk by an equal scaling factor to
respective values fey k reduced SO that the total transmit power would be equal to the maximum allowed power.

- Alsoif E-TFCI; is greater than E-TFCl ¢ poost, UE shall reduce only E-DPDCH gain factors to respective values
Predxreduced @Nd E-DPCCH is transmitted using original B which is not recal culated according to the reduced E-DPDCH
gain factors. After calculating the reduced E-DPDCH gain factors, if E-TFCI; is smaller than or equal to E-TFCl g poost,
quantization according to table 1B.2 in [3] subclause 4.2.1.3 may be applied, or if E-TFCI; is greater than E-TFCl ¢ poosts
quantization according to table 1B.2B in [3] subclause 4.2.1.3 may be applied, where each Segk reduced 1S quantized such
that Segil f: is the largest quantized value for which the condition Seqx < Bedkreduced N0IOS. In case aDPDCH is
configured, if any Segkreduced! 3 IS 1€SS than the smallest quantized value of Table 1B.2 in [3] subclause 4.2.1.3, DTX
may be used on that E-DPDCH (E-DPCCH is, however still transmitted using Se.). In case no DPDCH is configured
and regardless of the applied uplink modulation, if any Sk reduced/ Jc 1S 1€SS than Bed k reduced,min /5, that Bex shall be set to
PBedimin SUCh that Beg icmin/ B = MiN (Bed kreducedmin /B Bedkoriginal Be)s WHEre Beg i original denotes the E-DPDCH gain factor
before reduction and Seq  reduced min 1S cONfigurable by higher layers.

- Inthefollowing cases, the UE shall then apply additional scaling to the total transmit power so that it is equal to the
maximum allowed power:

- if aDPDCH is configured and the total UE transmit power would still exceed the maximum allowed value
even though DTX isused on al E-DPDCHs;

- if no DPDCH is configured and the total UE transmit power would still exceed the maximum allowed value
even though S is equal to fegkmin for al k.

- Any additional scaling of the total transmit power as described above shall be such that the power ratio between
DPCCH and DPDCH, between DPCCH and HS-DPCCH, and between DPCCH and E-DPCCH, remains as required by
sub-clauses 5.1.2.5, 5.1.2.5A and 5.1.2.5B.1, and such that the power ratio between each E-DPDCH and DPCCH
remains as required by B min/ B if DTX isnot used on E-DPDCH. Any slot-level scaling of S or DTX of E-DPDCH
as described above is applied at layer 1 only and is transparent to higher layers.

When Secondary EDCH_Cell_Activeis 1,

- If thetotal UE transmit power (after applying DPCCH power adjustments and gain factors) would exceed the
maximum allowed value, the UE shall start by reducing all the E-DPDCH gain factors Sy on the frequency
with highest DPCCH power by an equal scaling factor to respective values Seg k reduced SO that the total transmit
power would be equal to the maximum allowed power.

- Alsoif E-TFCI; is greater than E-TFCl g poost, UE shall reduce only E-DPDCH gain factors to respective values
Predxreduced @Nd E-DPCCH is transmitted using original B which is not recal culated according to the reduced E-
DPDCH gain factors. After calculating the reduced E-DPDCH gain factors, if E-TFCI; is smaller than or equal
to E-TFCl g poost, quantization according to table 1B.2 in [3] subclause 4.2.1.3 may be applied, or if E-TFCI; is
greater than E-TFCl e poost, quantization according to table 1B.2B in [3] subclause 4.2.1.3 may be applied,
where each feq k reduced 1S quantized such that S/ 5 is the largest quantized value for which the condition

ﬂed,k < ﬁed,k,reduced h0| dS

- If ﬂed,k,reduced/ﬂc isless than ,Bed,k,reduced,n‘in /,Bc then ﬂed,k shall be set to ﬂed,k,min such that ,Bed,k,n‘in/ﬂc =min
(Beakreducedmin /e, Bedkoriginal Bc), Where Beq origina denotes the E-DPDCH gain factor before reduction and
Pedkreducedmin 1Sindividually configured by higher layers for each frequency.

- The UE shall then apply the same procedure on the uplink frequency with second highest DPCCH power.

- I Beawmin/Be = MiN (Bedkreducedmin /Be: Beaxoriginal Be) For al activated uplink frequencies, any additional scaling
of the total transmit power shall be such that

- the power ratio between DPCCH and HS-DPCCH, and between DPCCH and E-DPCCH, for each
activated uplink frequency remains as required by sub-clauses 5.1.2.5, 5.1.2.5A and 5.1.2.5B.1, and such
that the power ratio between each E-DPDCH and DPCCH remains as required by Segx min/ 5 and

- the power ratio between DPCCH on the activated frequencies remains unchanged.

Any scaling, and any reduction in the E-DPDCH gain factor as described above, shall only be applied or changed at a
DPCCH dot boundary. In order that the total UE transmit power does not exceed the maximum allowed value the
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scaling or E-DPDCH gain factor reduction shall be computed using the maximum HS-DPCCH power transmitted in the
next DPCCH dlot. In the case that either an ACK or aNACK transmission will start during the next DPCCH dot, the
maximum HS-DPCCH power shall be computed using one of the following:

(@) whichever of Axck and Anack Will be used according to whether the transmission will be ACK or NACK, or

(b) whichever of Apck and ANACK isthe |al’geSt

When transmitting on a DPCH the UE is not required to be capable of reducing itstotal transmit power below the
minimum level required in [7]. However, it may do so, provided that the power ratio between DPCCH and DPDCH and
a so between DPCCH and HS-DPCCH remains as specified in sub clause 5.1.2.5 and 5.1.2.5A. Some further
regulations also apply as follows: In the case that the total UE transmit power (after applying DPCCH power
adjustments and gain factors) would be at or below the total transmit power in the previously transmitted slot and also at
or below the required minimum power specified in [7], the UE may apply additional scaling to the total transmit power,
subject to the following restrictions:

- Thetotal transmit power after applying any additional scaling shall not exceed the required minimum power, nor
the total transmit power in the previously transmitted slot;

- The magnitude of any reduction in total transmit power between slots after applying any additional scaling shall
not exceed the magnitude of the calculated power reduction before the additional scaling.

In the case that the total UE transmit power in the previously transmitted slot is at or below the required minimum
power specfied in [7] and the DPCCH power adjustment and gain factors for the current slot would result in an increase
in total power, then no additional scaling shall be used (i.e. power control shall operate as normal).

If the UE applies any additional scaling to the total transmit power as described above, this scaling shall beincluded in
the computation of any DPCCH power adjustments to be applied in the next transmitted slot.

5.1.3 Void

5.2 Downlink power control

The transmit power of the downlink channelsis determined by the network. In genera the ratio of the transmit power
between different downlink channelsis not specified and may change with time. However, regulations exist as
described in the following subclauses.

Higher layer power settings shall be interpreted as setting of the total power, i.e. the sum of the power from the two
antennas in case of transmit diversity.

5.2.1 DPCCH/DPDCH/F-DPCH

5211 General

The downlink 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, i.e. the
relative power difference between the DPCCH and DPDCHs is not changed. In case of F-DPCH, the power control
loop adjusts the F-DPCH power. If multiple frequencies are activated in the uplink, then the downlink transmit power
control procedure shall be followed independently for each associated downlink frequency.

For DPCH, the relative transmit power offset between DPCCH fields and DPDCHSs is determined by the network. The
TFCI, TPC and pilot fields of the DPCCH are offset relative to the DPDCHSs power by PO1, PO2 and PO3 dB
respectively. The power offsets may vary in time. The method for controlling the power offsets within UTRAN is
specified in [6]. The power offsets PO1, PO2 and PO3 do not apply to F-DPCH.
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5.2.1.2 Ordinary transmit power control

521.2.1 UE behaviour

The UE shall generate TPC commands to control the network transmit power and send them in the TPC field of the
uplink DPCCH. An example on how to derive the TPC commandsin given in Annex B.2.

The UE shall check the downlink power control mode (DPC_MODE) before generating the TPC command:

- if DPC_MODE = 0: the UE sends a unique TPC command in each slot and the TPC command generated is
transmitted in the first available TPC field in the uplink DPCCH. In case uplink DPCCH dlot format #4 is used
then UE may delay transmitting generated TPC command to the next available TPC field

- if DPC_MODE = 1: the UE repeats the same TPC command over 3 sots and the new TPC command is
transmitted such that there is a new command at the beginning of the frame, unlessUE_DTX_DRX_Enabled is
TRUE, in which case the UE shall behave as for DPC_MODE=0. If DPC_MODE=1 when uplink DPCCH dlot
format #4 is configured, the UE behaviour is undefined.

The DPC_MODE parameter is a UE specific parameter controlled by the UTRAN.

The UE shall not make any assumptions on how the downlink power is set by UTRAN, in order to not prohibit usage of
other UTRAN power control algorithms than what is defined in subclause 5.2.1.2.2.

521.2.11 F-DPCH quality target control

The UTRAN setsa quality target for the F-DPCH. The UE autonomously sets a SIR target value and adjusts it in order
to achieve the same quality as the quality target set by UTRAN. The quality target is set as a downlink TPC command
error rate target value for the F-DPCH belonging to the radio link from the HS-DSCH serving cell as signalled by the
UTRAN. The UE shall set the SIR target when the F-DPCH has been setup or reconfigured. It shall not increase the SIR
target value before the power control has converged on the current value. The UE may estimate whether the power
control has converged on the current value, by comparing the averaged measured SIR to the SIR target value. When
UL_DTX_Activeis TRUE, the UE shall ignorein the SIR target value adjustment any TPC commands received in F-
DPCH dlot starting during an uplink DPCCH dlot which isin an uplink DPCCH transmission gap.

5.21.2.2 UTRAN behaviour

Upon receiving the TPC commands UTRAN shall adjust its downlink DPCCH/DPDCH or F-DPCH power accordingly.
For DPC_MODE = 0, and for DPC_MODE=1 if UE_DTX_DRX_Enabled is TRUE,UTRAN shall estimate the
transmitted TPC command TPC. to be O or 1, and shall update the power every transmitted slot. If DPC_MODE =1
and UE_DTX_DRX_Enabled is FALSE, UTRAN shall estimate the transmitted TPC command TPC over three dots
tobe 0 or 1, and shall update the power every three sots.

After estimating the k:th TPC command, UTRAN shall adjust the current downlink power P(k-1) [dB] to a new power
P(K) [dB] according to the following formula:

P(k) = P(k - 1) + Prpc(K) + Ppa(K),

where Prpc(K) is the k:ith power adjustment due to the inner loop power control, and Py, (K) [dB] isacorrection
according to the downlink power control procedure for balancing radio link powers towards a common reference power.
The power balancing procedure and control of the procedure is described in [6].

Prpc(K) is calculated according to the following.

If the value of Limited Power Increase Used parameter is 'Not used', then

+Ae  if TPC(K) =1

Prec (K) = .
rec (K) {—Am it TPC_(y=0 ' @

If the value of Limited Power Increase Used parameter is 'Used’, then the k:th inner loop power adjustment shall be
calculated as:
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+Ape I TPC(k)=1 and A, (K)+ A <Power_Raise Limit
Pec(K)=< 0 if TPC4(k)=1 and A, (K)+ A =Power_Raise Limit ,[dB] (2
= Aqpe if TPC(k)=0

where

k-1

Asum(k) = Z Prec 0]

i=k—DL_Power_Averaging_Window_Size
isthe temporary sum of the last DL_Power_Averaging Window_Size inner loop power adjustments (in dB).

For the first (DL_Power_Averaging Window_Size — 1) adjustments after the activation of the limited power increase
method, formula (1) shall be used instead of formula (2). Power_Raise Limit and DL_Power_Averaging_Window_Sze
are parameters configured in the UTRAN.

The power control step size Arpc can take four values: 0.5, 1, 1.5 or 2 dB. It ismandatory for UTRAN to support Arpc
of 1 dB, while support of other step sizesis optional.

In addition to the above described formulas on how the downlink power is updated, the restrictions below apply.
In case of congestion (commanded power not available), UTRAN may disregard the TPC commands from the UE.

The average power of transmitted DPDCH symbols over one timeslot shall not exceed Maximum_DL_Power (dB), nor
shall it be below Minimum_DL_Power (dB). Transmitted DPDCH symbol means here a complex QPSK symbol before
spreading which does not contain DTX. Maximum_DL_Power (dB) and Minimum_DL_Power (dB) are power limits
for one channelisation code, relative to the primary CPICH power [6].

In case of F-DPCH, the power of the transmitted symbol over one timeslot for a given UE shall not exceed
Maximum_DL_Power (dB), nor shall it be below Minimum_DL_Power (dB). Transmitted symbol means here a
complex QPSK symbol before spreading which does not contain DTX.

Inthe casethat UL_DTX_Activeis TRUE (see section 6C), if no uplink TPC command is received due to Uplink
DPCCH burst pattern gap as defined in subclause 6C.2.1, Prpc(K) derived by the Node B shall be set to zero.

5.2.1.3 Power control in compressed mode

The aim of downlink power control in uplink or/and downlink compressed mode is to recover asfast as possible a
signal-to-interference ratio (SIR) close to the target SIR after each transmission gap.

The UE behaviour isthe same in compressed mode as in normal mode, described in subclause 5.2.1.2, except that the
target SIR for a DPCH is offset by higher layer signalling. However due to transmission gapsin uplink compressed
frames there may be incomplete sets of TPC commands when DPC_MODE=1.

UTRAN behaviour is as stated in section 5.2.1.2.2 except for DPC_MODE = 1 where missing TPC commands in the
UL may lead the UTRAN to changing its power more frequently than every 3 slots.

In compressed mode, compressed frames may occur in either the uplink or the downlink or both. In downlink
compressed frames, the transmission of downlink DPDCH(s), DPCCH and F-DPCH shall be stopped during
transmission gaps.

The power of the DPCCH and DPDCH in the first slot after the transmission gap, or the power of the F-DPCH in the
first dot after the transmission gap, should be set to the same value as in the slot just before the transmission gap.

During compressed mode except during downlink transmission gaps, UTRAN shall estimate the k:th TPC command
and adjust the current downlink power P(k-1) [dB] to a new power P(k) [dB] according to the following formula:

P(k) = P(k - 1) + Prpc(K) + Par(K) + Poa(K),

where Prpc(K) isthe k:ith power adjustment due to the inner loop power control, Pgr(K) is the k-th power adjustment due
to the downlink target SIR variation, and P,y (k) [dB] is a correction according to the downlink power control procedure
for balancing radio link powers towards a common reference power. The power balancing procedure and control of the
procedure is described in [6].
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Due to transmission gaps in uplink compressed frames, there may be missing TPC commands in the uplink.

For DPC_MODE =0, and for DPC_MODE=1 if UE_DTX_DRX_Enabled is TRUE, if no uplink TPC command is
received, Prpc(K) derived by the Node B shall be set to zero. Otherwise, Prpc(K) is calculated the same way asin normal
mode (see sub-clause 5.2.1.2.2) but with a step size Agrep instead of Arpc.

For DPC_MODE =1if UE_DTX_DRX_Enabled is FALSE, the sets of slots over which the TPC commands are
processed shall remain aligned to the frame boundaries in the compressed frame. If this results in an incomplete set of
TPC commands, the UE shall transmit the same TPC commandsin all slots of the incompl ete set.

The power control step size Asrep = Arp.1rc during RPL dlots after each transmission gap and Asrep = Arpc Otherwise,
where;

- RPL istherecovery 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 dots. If atransmission gap or an Uplink DPCCH burst 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.

- Agptpc iscalled the recovery power control step size and is expressed in dB. Agp.1pc iS equal to the minimum
value of 3dB and 2Apc.

For F-DPCH, Pgr(K) = 0.

For DPCH, the power offset Pgr(K) = 0Pgyrr - OPyrev, Where 8P, and dPye, are respectively the value of 8P in the
current slot and the most recently transmitted slot and 8P is computed as follows:

6P = max (AP1_compression, ..., APn_compression) + AP1_coding + AP2_coding

where n isthe number of different TTI lengths amongst TTls of all TrChs of the CCTrCh, where AP1_coding and
AP2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaSIRafterl, DeltaSIRafter2 signaled by
higher layers as:

- APl coding = DeltaSIR1 if the start of the first transmission gap in the transmission gap pattern is within the
current frame and UE_DTX_DRX_Enabled is FALSE.

- APl coding = DeltaSIRafterl if the current frame just follows a frame containing the start of the first
transmission gap in the transmission gap pattern and UE_DTX_DRX_Enabled is FALSE.

- AP2_coding = DeltaSIR2 if the start of the second transmission gap in the transmission gap pattern is within the
current frame and UE_DTX_DRX_Enabled is FALSE.

- AP2_coding = DeltaSIRafter2 if the current frame just follows a frame containing the start of the second
transmission gap in the transmission gap pattern and UE_DTX_DRX_Enabled is FALSE.

- APl _coding = 0 dB and AP2_coding =0 dB in al other cases.

and APi_compression is defined by :
- APi_compression = 3 dB for downlink frames compressed by reducing the spreading factor by 2.
- APi_compression =0 dB in all other cases.

In case several compressed mode patterns are used simultaneously, a 8P offset is computed for each compressed mode
pattern and the sum of all 8P offsetsis applied to the frame.

For al time slots except those in transmissions gaps, the average power of transmitted DPDCH symbols over one
timeslot shall not exceed Maximum_DL_Power (dB) by more than 6P, nor shall it be below Minimum_DL_Power
(dB). Transmitted DPDCH symbol means here a complex QPSK symbol before spreading which does not contain DTX.
Maximum_DL_Power (dB) and Minimum_DL_Power (dB) are power limits for one channelisation code, relative to the
primary CPICH power [6].

For F-DPCH, for al time slots except those in transmissions gaps the power of the transmitted symbol over one timeslot
for agiven UE shall not exceed Maximum_DL_Power (dB), nor shall it be below Minimum_DL_Power (dB).
Transmitted symbol means here a complex QPSK symbol before spreading which does not contain DTX.
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5.2.1.4 Void
5.2.2 Void
5.2.3 Void
524 AICH

The UE isinformed about the relative transmit power of the Als (measured as the power per transmitted acquisition
indicator) and the relative transmit power of the EAls (measured as the power per transmitted extended acquisition
indicator), both compared to the primary CPICH transmit power by the higher layers.

5.2.5 PICH

The UE isinformed about the relative transmit power of the PICH (measured as the power over the paging indicators)
compared to the primary CPICH transmit power by the higher layers.

5.2.6 S-CCPCH

The TFCI and pilot fields may be offset relative to the power of the data field. The power offsets may vary in time.

For MBSFN FACH transmission with 16QAM, the UE is informed about the relative transmit power of the SS=CCPCH
(measured as the power of the transmitted data of SS=CCPCH) compared to the primary CPICH transmit power by the
higher layers.

5.2.7 Void
5.2.8 Void
529 Void

5.2.10 HS-SCCH

The HS-SCCH power control is under the control of the node B. It may e.g. follow the power control commands sent by
the UE to the node B or any other power control procedure applied by the node B.

5.2.11 HS-PDSCH

The HS-PDSCH power control is under the control of the node B. When the HS-PDSCH is transmitted using 16QAM
or 64QAM, the UE may assume that the power is kept constant during the corresponding HS-DSCH subframe.

In case of multiple HS-PDSCH transmission to one UE, all the HS-PDSCHs intended for that UE shall be transmitted
with equal power.

The sum of the powers used by al HS-PDSCHs, HS-SCCHSs, E-AGCHSs, E-RGCHs and E-HICHsin acell shall not
exceed the value of HS-PDSCH, HS-SCCH, E-AGCH, E-RGCH and E-HICH Total Power if signaled by higher layers

[6].
52.12 E-AGCH

The E-AGCH power control is under the control of the node B. It may e.g. follow the power control commands sent by
the UE to the node B or any other power control procedure applied by the node B.
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5.2.13 E-HICH

The E-HICH power control is under the control of the node B. It may e.g. follow the power control commands sent by
the UE to the node B or any other power control procedure applied by the node B.

5.2.14 E-RGCH

The E-RGCH power control is under the control of the node B. It may e.g. follow the power control commands sent by
the UE to the node B or any other power control procedure applied by the node B.

5.2.15 MICH

The UE isinformed about the relative transmit power of the MICH (measured as the power over the notification
indicators) compared to the primary CPICH transmit power by the higher layers.

5.2.16 S-CPICH

In case the UE is configured in MIMO mode, and S-CPICH is used as a phase reference for a second transmit antenna,
the UE isinformed about the relative transmit power of the S-=CPICH compared to the primary CPICH transmit power
by the higher layers.

6 Random access procedure

6.1 Physical random access procedure

The physical random access procedure described in this subclause isinitiated upon request from the MAC sublayer (cf.
[9D).

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information from the
higher layers (RRC):

- The preamble scrambling code.
- Themessage length in time, either 10 or 20 ms.
- The AICH_Transmission_Timing parameter [0 or 1].

- The set of available signatures and the set of available RACH sub-channels for each Access Service Class
(ASC). Sub-channels are defined in subclause 6.1.1.

- The power-ramping factor Power Ramp Step [integer > 0].
- The parameter Preamble Retrans Max [integer > 0].
- Theinitia preamble power Preamble_|nitial_Power.

- The Power offset P p-m = Pressage-control — Ppreamble, Measured in dB, between the power of the last transmitted
preamble and the control part of the random-access message.

- The set of Transport Format parameters. This includes the power offset between the data part and the control part
of the random-access message for each Transport Format.

Note that the above parameters may be updated from higher layers before each physical random access procedure is
initiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
higher layers (MAC):
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The Transport Format to be used for the PRACH message part.
The ASC of the PRACH transmission.

The data to be transmitted (Transport Block Set).

The physical random-access procedure shall be performed as follows:

1

Derive the available uplink access sots, in the next full access ot set, for the set of available RACH sub-
channels within the given ASC with the help of subclauses 6.1.1. and 6.1.2. Randomly select one access slot
among the ones previously determined. If there is no access sot available in the selected set, randomly select one
uplink access slot corresponding to the set of available RACH sub-channels within the given ASC from the next
access sot set. The random function shall be such that each of the allowed selections is chosen with equal
probability.

Randomly select a signature from the set of available signatures within the given ASC. The random function
shall be such that each of the allowed selections is chosen with equal probability.

Set the Preambl e Retransmission Counter to Preamble Retrans Max.

If the Preamble_Initial_Power is below the minimum level required in [7], set the Commanded Preamble Power
to avalue, which shall be at or above the Preamble_Initial_Power and at or below the required minimum power
specified in [7]. Otherwise set the parameter Commanded Preamble Power to Preamble_Initial_Power.

In the case that the Commanded Preamble Power exceeds the maximum allowed value, set the preamble
transmission power to the maximum allowed power. In the case that the Commanded Preamble Power is below
the minimum level required in [7], set the preamble transmission power to avalue, which shall be at or above the
Commanded Preamble Power and at or below the required minimum power specified in [7]. Otherwise set the
preamble transmission power to the Commanded Preamble Power. Transmit a preamble using the selected

uplink access dot, signature, and preambl e transmission power.

If no positive or negative acquisition indicator (Al # +1 nor —1) corresponding to the selected signature is
detected in the downlink access slot corresponding to the selected uplink access slot:

6.1 Select the next available access dot in the set of available RACH sub-channels within the given ASC.

6.2 Randomly select a new signature from the set of available signatures within the given ASC. The random
function shall be such that each of the allowed selections is chosen with equal probability.

6.3 Increase the Commanded Preamble Power by AP, = Power Ramp Step [dB]. If the Commanded Preamble
Power exceeds the maximum allowed power by 6dB, the UE may pass L1 status ("No ack on AICH") to the
higher layers (MAC) and exit the physical random access procedure.

6.4 Decrease the Preambl e Retransmission Counter by one.

6.5If the Preamble Retransmission Counter > 0 then repeat from step 5. Otherwise pass L1 status ("No ack on
AICH") to the higher layers (MAC) and exit the physical random access procedure.

If anegative acquisition indicator corresponding to the selected signature is detected in the downlink access slot
corresponding to the selected uplink access lot, pass L1 status ("Nack on AICH received") to the higher layers
(MAC) and exit the physical random access procedure.

Transmit the random access message three or four uplink access slots after the uplink access slot of the last
transmitted preamble depending on the AICH transmission timing parameter. Transmission power of the control
part of the random access message should be P p-m [dB] higher than the power of the last transmitted preamble.
Transmission power of the data part of the random access message is set according to subclause 5.1.1.2.

Pass L1 status "RACH message transmitted" to the higher layers and exit the physical random access procedure.

6.1.1 RACH sub-channels

A RACH sub-channel defines a sub-set of the total set of uplink access slots. There are atotal of 12 RACH sub-
channels. RACH sub-channel #i (i =0, ..., 11) consists of the following uplink access dots:
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- Uplink access slot #i leading by 1., chips the downlink access slot # contained within the 10 msinterval that is
time aligned with P-CCPCH frames for which SFN mod 8 = 0 or SFN mod 8 = 1.

- Every 12" access slot relative to this access slot.

The access dots of different RACH sub-channels are also illustrated in Table 7.

Table 7: The available uplink access slots for different RACH sub-channels

SFN modulo 8 of Sub-channel number
corresponding P- 0 1 2 3 4 5 6 7 8 9 10 11
CCPCH frame
0 0 1 2 3 4 5 6 7
1 12 13 14 8 9 10 11
2 0 1 2 3 4 5 6 7
3 9 10 11 12 13 14 8
4 6 7 0 1 2 3 4 5
5 8 9 10 11 12 13 14
6 3 4 5 6 7 0 1 2
7 8 9 10 11 12 13 14

6.1.2

RACH access slot sets

The PRACH contains two sets of access slots as shown in Figure 2. Access dot set 1 contains PRACH slots 0 — 7 and
starts 1,5 chips before the downlink P-CCPCH frame for which SFN mod 2 = 0. Access slot set 2 contains PRACH dlots

8- 14 and starts  (t,.a—2560) chips before the downlink P-CCPCH frame for which SFN mod 2 = 1.

AICH access _ _
slots SFNmod2=0 SFNmod2=1
B Tpa HO | #1 | #2 | H3 | H4 | #5 | H6 | #7 | #8 | #9 | #10 #11| #12| #13| #14,
= [ [ [ [ [ [ [ [ [ [ [ [ [ [ |
(HO (HL (H#2 (H#3 (#4 (#5 (#6 | H#7T | #8 [ #9 | #10 | #11 | #12 | #13 | #14 |
[ [ [ [ [ [ [ [ [ [ [ [ [ [ |
PRACH o -
access slots Access slot set 1 Access slot set 2
10 ms 10 ms

Figure 2: PRACH access slot and downlink AICH relation (t,., = 7680 chips)

6.1A  Physical random access procedure for Enhanced Uplink in

CELL_FACH state and IDLE mode

The physical random access procedure described in this subclause isinitiated upon request from the MAC sublayer (cf.
[9D).

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information from the
higher layers (RRC):

- The preamble scrambling code.
- The AICH_Transmission_Timing parameter [0 or 1].

- The set of available signatures and the set of available RACH sub-channels corresponding to E-DCH resources
for each Access Service Class (ASC). Sub-channels are defined in subclause 6.1.1.
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The total number of E-DCH resources configured in the cell.
The power-ramping factor Power Ramp Step [integer > 0].
The parameter Preamble Retrans Max [integer > 0].
Theinitial preamble power Preamble_Initia_Power.

The Power offset Pp-e = Pypeeh — Poreamble: Measured in dB, between the power of the last transmitted preamble and
the initial DPCCH transmission power.

The number of TTIsin which only the uplink DPCCH is sent before the E-DCH transmission may start

Note that the above parameters may be updated from higher layers before each physical random access procedure is
initiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
higher layers (MAC):

The ASC of the PRACH transmission.

The physical random-access procedure shall be performed as follows:

1

Derive the available uplink access slots, in the next full access slot set, for the set of available RACH sub-
channels within the given ASC with the help of subclauses 6.1.1. and 6.1.2. Randomly select one access slot
among the ones previously determined. If there is no access slot available in the selected set, randomly select one
uplink access slot corresponding to the set of available RACH sub-channels within the given ASC from the next
access sot set. The random function shall be such that each of the allowed selections is chosen with equal
probability.

Randomly select a signature from the set of available signatures within the given ASC. The random function
shall be such that each of the allowed selections is chosen with equal probability.

Set the Preambl e Retransmission Counter to Preamble Retrans Max.

If the Preamble_Initial_Power is below the minimum level required in [7], set the Commanded Preamble Power
to avalue, which shall be at or above the Preamble_Initial_Power and at or below the required minimum power
specified in [7]. Otherwise set the parameter Commanded Preamble Power to Preamble_Initial_Power.

In the case that the Commanded Preamble Power exceeds the maximum allowed value, set the preamble
transmission power to the maximum allowed power. In the case that the Commanded Preamble Power is below
the minimum level required in [7], set the preamble transmission power to a value, which shall be at or above the
Commanded Preamble Power and at or below the required minimum power specified in [7]. Otherwise set the
preamble transmission power to the Commanded Preamble Power. Transmit a preamble using the selected

uplink access slot, signature, and preamble transmission power.

If no positive or negative acquisition indicator (Al # +1 nor —1) corresponding to the selected signature is
detected in the downlink access slot corresponding to the selected uplink access slot:

6.1 Select the next available access slot in the set of available RACH sub-channels within the given ASC.

6.2 Randomly select a new signature from the set of available signatures within the given ASC. The random
function shall be such that each of the allowed selectionsis chosen with equal probability.

6.3 Increase the Commanded Preamble Power by AP, = Power Ramp Step [dB]. If the Commanded Preamble
Power exceeds the maximum allowed power by 6dB, the UE may pass L1 status ("No ack on AICH") to the
higher layers (MAC) and exit the physical random access procedure.

6.4 Decrease the Preambl e Retransmission Counter by one.

6.5If the Preamble Retransmission Counter > 0 then repeat from step 5. Otherwise pass L 1 status ("No ack on
AICH") to the higher layers (MAC) and exit the physical random access procedure.

If a negative acquisition indicator on AICH corresponding to the selected signature is detected in the downlink
access dot corresponding to the selected uplink access slot.
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7.1 1f no Extended Acquisition Indicator signature set is configured in the cell, pass L1 status (‘Nack on AICH
received’) to the higher layers (MAC) and exit the physical random access procedure.

7.21f an Extended Acquisition Indicator signature set is configured in the cell, detect which one of the defined
Extended Acquisition Indicator signaturesis present.

7.2.1 |f the detected Extended Acquisition Indicator signature and modulation symbol corresponds to
"NACK" asdefined in[1], pass L1 status ('Nack on AICH received’) to the higher layers (MAC) and exit
the physical random access procedure.

7.2.2 |f the detected Extended Acquisition Indicator signature and modulation symbol do not correspond to
"NACK", pass L1 status ("Ack on AICH received’) with the corresponding E-DCH resource index as
defined in [1] to higher layers (MAC) and skip step 8.

8 If apositive acquisition indicator on AICH corresponding to the selected signature is detected in the downlink
access dot corresponding to the selected uplink access ot, pass L1 status ('Ack on AICH received’) with the
default E-DCH resource index corresponding to the selected signature as defined in [1] to higher layers (MAC),

9 Start transmitting DPCCH (timing as specified in [1] and synchronisation according to synchronisation
procedure AA). Theinitial transmission power of DPCCH prior to starting the E-DCH transmission should be
Pp-e [dB] higher than the power of the last transmitted preamble.

10 Proceed to transmitting E-DPCCH and E-DPDCH as instructed by MAC layer after the defined number of TTls
of DPCCH only transmission has passed.

6.2 Void

6A HS-DSCH-related procedures

6A.1 General procedure
Scheduling and transport format selection is controlled by the MAC-hs or MAC-ehs sublayer in the Node B [9].
The following parameters are signalled to the physical layer in the UE and the Node B from higher layers:

1) HS-SCCH set to be monitored in the serving HS-DSCH cell

2) Repetition factor of ACK/NACK: N_acknack_transmit

3) Channel Quality Indicator (CQI) feedback cycle k

4) Repetition factor of CQI: N_cqi_transmit

5) Measurement power offset "

6) Statusof preamble/postamble transmission: HARQ_preamble_mode

7) Status of 64QAM configuration

8) Set of P-CPICH and/or S-CPICH (which shall be transmitted on the same scrambling code) that shall be used
for HS-PDSCH demodulation in case the UE is configured in MIMO mode

9) The number N of dynamic single/dual CQI reports out of a sequence of M CQI reportsin casethe UE is
configured in MIMO mode (not applicable when single-stream restriction is configured): N_cqi_typeA, M_cqi,
respectively

10) Set of transport block sizes configured for HS-SCCH-less operation
11) Set of HS-PDSCHSs configured for HS-SCCH-less operation
12) StatusvariablesHS SCCH_LESS STATUSand DTX_DRX_STATUS
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13) Enabling_Delay
14) RRC protocol state (CELL_DCH, CELL_FACH, CELL_PCH or URA_PCH)

15) H-RNTI values (dedicated H-RNTI, common H-RNTI, BCCH specific H-RNTI) to be monitored when the UE
is configured to receive HS-DSCH in CELL_FACH or CELL_PCH state

16) HS-DSCH paging system information, which includes the following information when the UE is configured to
receive HS-DSCH in URA_PCH state or in CELL_PCH state:

a  Number of PCCH transmissions: The number of subframes used to transmit PAGING TYPE 1 as
defined in[5].

b. HS-PDSCH Channelisation Code configured for HS-SCCH less paging operation
c. Transport Block Size: List of Transport Block Sizes
17) Status of MIMO configuration
18) HS-SCCH set to be monitored in each secondary serving HS-DSCH cell
19) HS-SCCH set to be monitored in one non-serving cell
20) Statusof "Support for different HS-SCCHsin contiguous TTIs"
If HS SCCH_LESS STATUSIis TRUE then HS-SCCH_less mode=1. Otherwise HS-SCCH_less mode=0.

HS-SCCH-less_Active shall be set to TRUE while HS-SCCH_less mode=1 and HS-SCCH-less operation is activated.
Otherwise HS-SCCH_less Active shall be set to FALSE. HS-SCCH-less operation shall be activated at the time when
HS-SCCH_less modeis set to 1, and may be further deactivated or activated by HS-SCCH orders as specified in [2].
