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5.2 Uplink physical channels

5.2.1 Dedicated uplink physical channels

There are three types of uplink dedicated physical channels, the uplink Dedicated Physical Data Channel (uplink
DPDCH), the uplink Dedicated Physical Control Channel (uplink DPCCH), and the uplink Dedicated Control Channel
associated with HS-DSCH transmission (uplink HS-DPCCH).

The DPDCH, the DPCCH and the HS-DPCCH are 1/Q code multiplexed (see [4]).

The uplink DPDCH is used to carry the DCH transport channel. There may be zero, one, or severa uplink DPDCHs on
each radio link.

The uplink DPCCH is used to carry control information generated at Layer 1. The Layer 1 control information consists
of known pilot bits to support channel estimation for coherent detection, transmit power-control (TPC) commands,
feedback information (FBI), and an optional transport-format combination indicator (TFCI). The transport-format
combination indicator informs the receiver about the instantaneous transport format combination of the transport
channels mapped to the simultaneously transmitted uplink DPDCH radio frame. There is one and only one uplink
DPCCH on each radio link.

Figure 1 shows the frame structure of the uplink DPDCH and the uplink DPCCH. Each radio frame of length 10 msis
split into 15 slots, each of length Ty = 2560 chips, corresponding to one power-control period. The DPDCH and
DPCCH are always frame aligned with each other.
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Figure 1: Frame structure for uplink DPDCH/DPCCH

The parameter k in figure 1 determines the number of bits per uplink DPDCH dlot. It isrelated to the spreading factor
SF of the DPDCH as SF = 256/2%. The DPDCH spreading factor may range from 256 down to 4. The spreading factor
of the uplink DPCCH is always equal to 256, i.e. there are 10 bits per uplink DPCCH dlot.

The exact number of bits of the uplink DPDCH and the different uplink DPCCH fields (Npiiot, Nteci, Nesi, and Nyec) is
given by table 1 and table 2. What slot format to useis configured by higher layers and can also be reconfigured by
higher layers.

The channel bit and symbol rates given in table 1 and table 2 are the rates immediately before spreading. The pilot
patterns are given in table 3 and table 4, the TPC hit pattern isgivenin table 5.

The FBI bits are used to support techniques requiring feedback from the UE to the UTRAN Access Point; iretuding-for
operation of closed loop mode transmit diversity-ane-site-selection-diversity-transmission{SSBH. Fhe structure-of-the-
fioldisd i | et | .
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described in detail in[5].
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Table 1: DPDCH fields

Slot Format #i Channel Bit Rate Channel Symbol SF Bits/ Bits/ Ndata
(kbps) Rate (ksps) Frame Slot

0 15 15 256 150 10 10
1 30 30 128 300 20 20
2 60 60 64 600 40 40
3 120 120 32 1200 80 80
4 240 240 16 2400 160 160
5 480 480 8 4800 320 320
6 960 960 4 9600 640 640

There are two types of uplink dedicated physical channels; those that include TFCI (e.g. for several simultaneous
services) and those that do not include TFCI (e.g. for fixed-rate services). These types are reflected by the duplicated
rows of table 2. It isthe UTRAN that determines if a TFCI should be transmitted and it is mandatory for all UEsto
support the use of TFCI in the uplink. The mapping of TFCI bits onto slotsis described in [3].

In compressed mode, DPCCH slot formats with TFCI fields are changed. There are two possible compressed slot
formats for each normal slot format. They are labelled A and B and the selection between them is dependent on the
number of dotsthat are transmitted in each frame in compressed mode.

Table 2: DPCCH fields

Slot Channel Bit | Channel Symbol | SF Bits/ Bits/ | Npilot Ntpc | Ntrci | Nesi | Transmitted
Form Rate (kbps) Rate (ksps) Frame Slot slots per
at #i radio frame

0 15 15 256 150 10 6 2 2 0 15

0A 15 15 256 150 10 5 2 3 0 10-14
0B 15 15 256 150 10 4 2 4 0 8-9

1 15 15 256 150 10 8 2 0 0 8-15

2 15 15 256 150 10 5 2 2 1 15

2A 15 15 256 150 10 4 2 3 1 10-14

2B 15 15 256 150 10 3 2 4 1 8-9

3 15 15 256 150 10 7 2 0 1 8-15

4 15 15 256 150 10 6 2 4] 2 8-15

5 1= 1= 256 150 10 5 1 2 2 1=

EA 15 15 256 150 10 4 1 3 2 10-14
5B 15 15 256 150 10 3 1 4 2 8-9

The pilot bit patterns are described in table 3 and table 4. The shadowed column part of pilot bit pattern is defined as
FSW and FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSW's shall
be"1".)
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Table 3: Pilot bit patterns for uplink DPCCH with Ny = 3, 4, 5 and 6

Npilot = 3 Npilot = 4 Npilot =5 Npilot = 6
1 2 2
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Table 4: Pilot bit patterns for uplink DPCCH with Ny = 7 and 8

Npilot =7 Npi|m =8
3
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The relationship between the TPC bit pattern and transmitter power control command is presented in table 5.

Table 5: TPC Bit Pattern

TPC Bit Pattern Transmitter power
Nrpc =1 Ntpc =2 control command

1 11 1

0 00 0

Multi-code operation is possible for the uplink dedicated physical channels. When multi-code transmission is used,
severa parallel DPDCH are transmitted using different channelization codes, see [4]. However, thereis only one
DPCCH per radio link.

A period of uplink DPCCH transmission prior to the start of the uplink DPDCH transmission (uplink DPCCH power
control preamble) shall be used for initialisation of a DCH. The length of the power control preamble is a higher layer
parameter, Ny, , signalled by the network [5]. The UL DPCCH shall take the same slot format in the power control
preamble as afterwards, as given in table 2. When N, > 0 the pilot patterns of table 3 and table 4 shall be used. The
timing of the power control preambleis described in [5], subclause 4.3.2.3. The TFCI field isfilled with 0" bits.

Figure 2A illustrates the frame structure of the HS-DPCCH. The HS-DPCCH carries uplink feedback signalling related
to downlink HS-DSCH transmission. The HS-DSCH-related feedback signalling consists of Hybrid-ARQ
Acknowledgement (HARQ-ACK) and Channel-Quality Indication (CQI) [3]. Each sub frame of length 2 ms (3* 2560
chips) consists of 3 dots, each of length 2560 chips. The HARQ-ACK is carried in the first slot of the HS-DPCCH sub-
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frame. The CQI iscarried in the second and third slot of a HS-DPCCH sub-frame. There is atmost one HS-DPCCH on
each radio link. The HS-DPCCH can only exist together with an uplink DPCCH. Thetiming of the HS-DPCCH
relative to the uplink DPCCH is shown in section 7.7.

Taot = 2560 chips 2xTgot = 5120 chips

» o
%

v

HARQ-ACK cQl

A
\4

One HS-DPCCH subframe (2 ms)

Subframe #0 Subframe #i Subframe #4

»
>

A

Oneradio frame T = 10 ms

Figure 2A: Frame structure for uplink HS-DPCCH

The spreading factor of the HS-DPCCH is 256 i.e. there are 10 bits per uplink HS-DPCCH dlot. The dot format for
uplink HS-DPCCH is defined in Table 5A.

Table 5A: HS-DPCCH fields

Slot Format #i | Channel Bit | Channel Symbol SF Bits/ Bits/ Transmitted
Rate (kbps) Rate (ksps) Subframe Slot slots per
Subframe
0 15 15 256 30 10 3
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5.2 Uplink physical channels

5.2.1 Dedicated uplink physical channels

There are five types of uplink dedicated physical channels, the uplink Dedicated Physical Data Channel (uplink
DPDCH), the uplink Dedicated Physical Control Channel (uplink DPCCH), the uplink E-DCH Dedicated Physical Data
Channel (uplink E-DPDCH), the uplink E-DCH Dedicated Physical Control Channel (uplink E-DPCCH) and the uplink
Dedicated Control Channel associated with HS-DSCH transmission (uplink HS-DPCCH).

The DPDCH, the DPCCH, the E-DPDCH, the E-DPCCH and the HS-DPCCH are 1/Q code multiplexed (see [4]).

5.21.1 DPCCH and DPDCH

The uplink DPDCH is used to carry the DCH transport channel. There may be zero, one, or severa uplink DPDCHs on
each radio link.

The uplink DPCCH is used to carry control information generated at Layer 1. The Layer 1 control information consists
of known pilot bits to support channel estimation for coherent detection, transmit power-control (TPC) commands,
feedback information (FBI), and an optional transport-format combination indicator (TFCI). The transport-format
combination indicator informs the receiver about the instantaneous transport format combination of the transport
channels mapped to the simultaneously transmitted uplink DPDCH radio frame. There is one and only one uplink
DPCCH on each radio link.

Figure 1 shows the frame structure of the uplink DPDCH and the uplink DPCCH. Each radio frame of length 10 msis
split into 15 slots, each of length Ty = 2560 chips, corresponding to one power-control period. The DPDCH and
DPCCH are always frame aligned with each other.

Data
DPDCH Nz bits

A
v

Taot = 2560 chips, Ngua = 10% 2 bits (k=0..6)

Pilot TFCI FBI TPC

DPCCH Npiiot bits Nzeq bits Ngg bits Npc bits

A
v

T4ot = 2560 chips, 10 bits

Slot#0 | Slot#1 Slot #i Slot #14

>
»

A

1radio frame Ty =10 ms
Figure 1: Frame structure for uplink DPDCH/DPCCH

The parameter k in figure 1 determines the number of bits per uplink DPDCH dlot. It isrelated to the spreading factor
SF of the DPDCH as SF = 256/2%. The DPDCH spreading factor may range from 256 down to 4. The spreading factor
of the uplink DPCCH is always equal to 256, i.e. there are 10 bits per uplink DPCCH dlot.

The exact number of bits of the uplink DPDCH and the different uplink DPCCH fields (Npiiot, Nteci, Nesi, and Nyec) is
given by table 1 and table 2. What dot format to useis configured by higher layers and can also be reconfigured by
higher layers.

The channel bit and symbol rates given in table 1 and table 2 are the rates immediately before spreading. The pilot
patterns are given in table 3 and table 4, the TPC hit pattern isgivenin table 5.

The FBI bits are used to support techniques requiring feedback from the UE to the UTRAN Access Point—+rckading—_

for operation of closed loop mode transmit diversity-and-site-selection-diversity-transmission{(SSBT)—Fhe strueture-of-
fioldl] i oceri .
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described in detail in [5].
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Table 1: DPDCH fields

Slot Format #i Channel Bit Rate Channel Symbol SF Bits/ Bits/ Ndata
(kbps) Rate (ksps) Frame Slot

0 15 15 256 150 10 10
1 30 30 128 300 20 20
2 60 60 64 600 40 40
3 120 120 32 1200 80 80
4 240 240 16 2400 160 160
5 480 480 8 4800 320 320
6 960 960 4 9600 640 640

There are two types of uplink dedicated physical channels; those that include TFCI (e.g. for several simultaneous
services) and those that do not include TFCI (e.g. for fixed-rate services). These types are reflected by the duplicated
rows of table 2. It isthe UTRAN that determines if a TFCI should be transmitted and it is mandatory for all UEsto
support the use of TFCI in the uplink. The mapping of TFCI bits onto slotsis described in [3].

In compressed mode, DPCCH slot formats with TFCI fields are changed. There are two possible compressed slot
formats for each normal slot format. They are labelled A and B and the selection between them is dependent on the
number of dotsthat are transmitted in each frame in compressed mode.

Table 2: DPCCH fields

Slot Channel Bit | Channel Symbol | SF Bits/ Bits/ | Npilot Ntpc | Ntrci | Nesi | Transmitted
Form Rate (kbps) Rate (ksps) Frame Slot slots per
at #i radio frame

0 15 15 256 150 10 6 2 2 0 15

0A 15 15 256 150 10 5 2 3 0 10-14
0B 15 15 256 150 10 4 2 4 0 8-9

1 15 15 256 150 10 8 2 0 0 8-15

2 15 15 256 150 10 5 2 2 1 15

2A 15 15 256 150 10 4 2 3 1 10-14

2B 15 15 256 150 10 3 2 4 1 8-9

3 15 15 256 150 10 7 2 0 1 8-15

4 15 15 256 150 10 6 2 4] 2 8-15

5 1= 1= 256 150 10 5 1 2 2 1=

EA 15 15 256 150 10 4 1 3 2 10-14
5B 15 15 256 150 10 3 1 4 2 8-9

The pilot bit patterns are described in table 3 and table 4. The shadowed column part of pilot bit pattern is defined as
FSW and FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSW's shall
be"1".)
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Table 3: Pilot bit patterns for uplink DPCCH with Ny = 3, 4, 5 and 6

Npilot = 3 Npilot = 4 Npilot =5 Npilot = 6
1 2 2
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Table 4: Pilot bit patterns for uplink DPCCH with Ny = 7 and 8

Npilot =7 Npi|m =8
3
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The relationship between the TPC bit pattern and transmitter power control command is presented in table 5.

Table 5: TPC Bit Pattern

TPC Bit Pattern Transmitter power
Nrpc =1 Ntpc =2 control command

1 11 1

0 00 0

Multi-code operation is possible for the uplink dedicated physical channels. When multi-code transmission is used,
severa parallel DPDCH are transmitted using different channelization codes, see [4]. However, thereis only one
DPCCH per radio link.

A period of uplink DPCCH transmission prior to the start of the uplink DPDCH transmission (uplink DPCCH power
control preamble) shall be used for initialisation of a DCH. The length of the power control preamble is a higher layer
parameter, Ny, , signalled by the network [5]. The UL DPCCH shall take the same slot format in the power control
preamble as afterwards, as given in table 2. When N, > 0 the pilot patterns of table 3 and table 4 shall be used. The
timing of the power control preambleis described in [5], subclause 4.3.2.3. The TFCI field isfilled with 0" bits.
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3 Abbreviations

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

ACK Acknowledgement

AICH Acquisition Indicator Channel

ASC Access Service Class

AP Access Preamble

BCH Broadcast Channel

CA Channel Assignment

CcccC CPCH Control Command

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel

CD Collision Detection

CPCH Common Packet Channel

CPICH Common Pilot Channel

CQl Channel Quality Indicator

CRC Cyclic Redundancy Check

CSICH CPCH Status Indicator Channel

DCH Dedicated Channel

DL Downlink

DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel

DPDCH Dedicated Physical Data Channel

DTX Discontinuous Transmission

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
NACK Negative Acknowledgement

P-CCPCH Primary Common Control Physical Channel
PCA Power Control Algorithm

PCPCH Physical Common Packet Channel
PDSCH Physical Downlink Shared Channel

PICH Paging Indicator Channel

PRACH Physical Random Access Channel

RACH Random Access Channel

RL Radio Link

RPL Recovery Period Length

RSCP Received Signal Code Power

S-CCPCH Secondary Common Control Physical Channel
SCH Synchronisation Channel

SFN System Frame Number

SIR Signal-to-Interference Ratio

SNIR Signal to Noise Interference Ratio

TFC Transport Format Combination

TPC Transmit Power Control

TrCH Transport Channel

TTI Transmission Time Interval

UE User Equipment

UL Uplink

UTRAN UMTS Terrestrial Radio Access Network
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5.1.2 DPCCH/DPDCH

5121 General

Theinitia uplink DPCCH transmit power is set by higher layers. Subsequently the uplink transmit power control
procedure simultaneously controls the power of a DPCCH and its corresponding DPDCHSs (if present). The relative
transmit power offset between DPCCH and DPDCHs is determined by the network and is computed according to
subclause 5.1.2.5 using the gain factors signalled to the UE using higher layer signalling.

The operation of the inner power control loop, described in sub clause 5.1.2.2, adjusts the power of the DPCCH and
DPDCHs by the same amount, provided there are no changes in gain factors. Additional adjustments to the power of the
DPCCH associated with the use of compressed mode are described in sub clause 5.1.2.3.

Any change in the uplink DPCCH transmit power shall take place immediately before the start of the pilot field on the
DPCCH. The 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, when the previous value shall be that used in the last
slot before the transmission gap.

During the operation of the uplink power control procedure the UE transmit power shall not exceed a maximum
allowed value which is the lower out of the maximum output power of the terminal power class and a value which may
be set by higher layer signalling.

Uplink power control shall be performed while the UE transmit power is below the maximum allowed output power.

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

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink
signal-to-interference ratio (SIR) at agiven SIR target, Sl Riger.

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

Upon reception of one or more TPC commands in a slot, the UE shall derive a single TPC command, TPC_cmd, for
each dot, combining multiple TPC commands if more than one isreceived in aslot. Fhistsalso-vatid-when SSBT
transmission-isused-in-the-dewnlink-Two algorithms shall be supported by the UE for deriving a TPC_cmd. Which of
these two agorithmsis used is determined by a UE-specific higher-layer parameter, "PowerControl Algorithm"”, and is
under the control of the UTRAN. If "PowerControl Algorithm™ indicates "agorithml", then the layer 1 parameter PCA
shall take the value 1 and if "PowerControl Algorithm" indicates "algorithm2" 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.

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
takethevalue 1 dB and if "TPC-StepSize" has the value "dB2", then Arpc shall take the value 2 dB. The parameter
"TPC-StepSize" only appliesto Algorithm 1 as stated in [5]. For Algorithm 2 Arpc shall always take the value 1 dB.

After deriving of the combined TPC command TPC_cmd using one of the two supported algorithms, the UE shall
adjust the transmit power of the uplink DPCCH with a step of Appecy (in dB) which is given by:

Appccy = Dpe X TPC_Cfnd.
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5.1.2.21.1 Out of synchronisation handling

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

- The UE shall shut its transmitter off when the UE estimates the DPCCH quality over the last 160 ms period to be
worse than athreshold Qg Qo IS defined implicitly by the relevant testsin [7].

- The UE can turn its transmitter on again when the UE estimates the DPCCH quality over the last 160 ms period
to be better than athreshold 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.

3GPP
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5.2.1 DPCCH/DPDCH

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.

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 DPDCHs power by POl P02 and PO3 dB respectlvely The
power offsets may vary inti me. UFRAN-may : . vhal

controlllng the power offsets W|th|n UTRAN is specmed in[6].
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5.2.2 PDSCH

The PDSCH power control can be based on any of the following solutions:

- Inner-loop power control based on the power control commands sent by the UE on the uplink DPCCH.

Other power control procedures applied by the network.
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5.2.3 DL-DPCCH for CPCH

5231 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. The UE shall send a unique TPC command in each slot asin the DPCCH/DPDCH case for
DPC_MODE=0.

The TPC commands setting may be based on the example provided in Annex B.2 for the DPCCH/DPDCH. However in
the DL-DPCCH for CPCH case, the setting of the SIR_target by the outer loop power control is based on a DL-DPCCH
for CPCH BER target provided by the UTRAN rather than a TrCH BLER. Also there is no soft handover;-reither
SSBTF; used in combination with the CPCH.

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 sub-clause 5.2.1.2.2.

52.3.2 UTRAN behaviour

The relative transmit power offsets between the different DPCCH fields (TPC and pilot) and CCC field is determined
by the network. The power of CCC field in DL DPCCH for CPCH is the same as the power of the pilot field.

The TPC field of the DPCCH is offset relative to the pilot by PO2dB. This power offsets may vary in time. The method
for controlling the power offset within UTRAN is specified in [6]

The UTRAN behaviour for the power control isleft open to the implementation. As an example it may be based on the
UTRAN behaviour for the DPCCH/DPDCH as specified in sub-clause 5.2.1.2.2, with the following exceptions :
DPC | MODE should be set to 0 asthereisno DPC | MODE parameter for CPCHan@there%nea&ppeFPef%J;e
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7 Closed loop mode transmit diversity

The general transmitter structure to support closed loop mode transmit diversity for DPCH transmission is shown in
figure 3. Channel coding, interleaving and spreading are done asin non-diversity mode. The spread complex valued
signal isfed to both TX antenna branches, and weighted with antenna specific weight factors w; and w,. The weight
factors are complex valued signals (i.e., w; = g + jby), in general.

The weight factors (actually the corresponding phase adjustments in closed loop mode 1 and phase/amplitude
adjustmentsin closed loop mode 2) are determined by the UE, and signalled to the UTRAN access point
(=cell transceiver) using the-B-sub-field-of-the FBI field of uplink DPCCH.

For the closed loop mode 1 different orthogonal dedicated pilot symbolsin the DPCCH are sent on the 2 different
antennas. For closed loop mode 2 the same dedicated pilot symbolsin the DPCCH are sent on both antennas.

CPICH, Anty
Wy
Spread/scramble > Y

Y Ant,

DPCCH ]

DPCH

DPDCH —»

A
7

w,  CPICH,

A 0

Weight Generation
A

Determine FBI message
from Uplink DPCCH

Figure 3: The generic downlink transmitter structure to support closed loop mode transmit diversity
for DPCH transmission

There are two closed loop modes whose characteristics are summarised in the table 8. The use of the modesis
controlled via higher layer signalling.

Table 8: Summary of number of feedback information bits per slot, Nggp, feedback command length
in slots, Ny, feedback command rate, feedback bit rate, number of phase bits, Ny, per signalling
word, number of amplitude bits, Ny, per signalling word and amount of constellation rotation at UE
for the two closed loop modes

Closed | Nrep | Nw Update Feedback bit Npo Nph Constellatio
loop rate rate n rotation
mode

1 1 1 1500 Hz 1500 bps 0 1 2
2 1 4 1500 Hz 1500 bps 1 3 N/A
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7.1 Determination of feedback information
The UE uses the CPICH to separately estimate the channels seen from each antenna.

Once every dot, the UE computes the phase adjustment, ¢ and for mode 2 the amplitude adjustment that should be
applied at the UTRAN access point to maximise the UE received power. During soft handover, the UE computes the
phase adjustment and for mode 2 the amplitude adjustment to maximise the total UE received power from the cellsin
theactive set.  Inthe casethat aPDSCH or HS-PDSCH is associated with a DPCH for which closed-loop transmit
diversity is applied, the antenna weights applied to the PDSCH and HS-PDSCH, respectively, are the same as the
antenna weights applied to the associated DPCH. In case a PDSCH or HS-PDSCH is associated with a DPCH during
soft handover, the UE may emphasize the radio link transmitted from DSCH or HS-DSCH serving cell, respectively,
when calculating the antenna weights. An example of how the computations can be accomplished is given in Annex
A.2.

The UE feeds back to the UTRAN access point the information on which phase/power settings to use. Feedback
Signalling Message (FSM) bits are transmitted in the pertien-of-FBI field of uplink DPCCH dlot(s) assigned-te-closed-

loop-modetransmit-diversitythe FBI-D-field-(see [1]). Each messageisof length Ny = Npo+Npy bitsand its format is
shown in the figure 4. The transmission order of bitsisfrom MSB to LSB, i.e. MSB is transmitted first. FSMp, and

FSMgh subfields are used to transmit the power and phase settings, respectively.

MSB LSB

Figure 4: Format of feedback signalling message. FSM,, transmits the power setting and FSM,;, the
phase setting

The adjustments are made by the UTRAN Access Point at the beginning of the downlink DPCCH pilot field. The
downlink slot in which the adjustment is doneis signalled to L1 of UE by higher layers. Two possibilities exist:

1) When feedback command is transmitted in uplink slot i, which is transmitted approximately 1024 chipsin offset
from the received downlink dot j, the adjustment is done at the beginning of the pilot field of the downlink slot
(j+1) mod 15.

2) When feedback command is transmitted in uplink slot i, which is transmitted approximately 1024 chipsin offset
from the received downlink slot j, the adjustment is done at the beginning of the pilot field of the downlink slot
(j+2) mod 15.

Thus, adjustment timing at UTRAN Access Point is either according to 1) or 2) as controlled by the higher layers.

In case of soft handover, Layer 1 shall support different adjustment timing values for different radio linksin the same
active set.

The timing of the weight adjustment of the PDSCH is such that the PDSCH weight adjustment is done at the PDSCH
dot border, N chips after the adjustment of the associated DPCH, where 0 < N < 2560.

The timing of the weight adjustment of the HS-PDSCH is such that the HS-PDSCH weight adjustment is done at the
HS-PDSCH dlot border, respectively, M chips after the adjustment of the associated DPCH, where 0 < M < 2560.
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B.2 Example of implementation in the UE

The downlink inner-loop power control adjusts the network transmit power in order to keep the received downlink SIR
at agiven SIR target, SIR e A higher layer outer loop adjusts Sl R independently for each connection.

The UE should estimate the received downlink DPCCH/DPDCH power of the connection to be power controlled.
Simultaneoudly, the UE should estimate the received interference and cal cul ate the signal-to-interference ratio, S| Re.
SIRe can be calculated as RSCP/I SCP, where RSCP refers to the received signal code power on one code and |SCP
refers to the non-orthogonal interference signal code power of the received signal on one code. Note that due to the
specific SIR target offsets described in [5] that can be applied during compressed frames, the spreading factor shall not
be considered in the calculation of SIRy.

The obtained SIR estimate SIR is then used by the UE to generate TPC commands according to the following rule: if
SIRes > SIRarget then the TPC command to transmit is"0", requesting a transmit power decrease, while if SIRsy <
SIRiage then the TPC command to transmit is ™ 1", requesting a transmit power increase.

When the UE is in soft handover-and-SSBT-is-het-activated, the UE should estimate SIR.y from the downlink signal's of
al cellsin the active set.
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3 Definitions and Abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
L1 combining period: Aninterval of contiguous radio frames when S-CCPCH clusters may be soft combined .

S-CCPCH cluster: One or more SSCCPCHs on different RLs, all containing identical physical channel bits. S
CCPCHsin an S-CCPCH cluster are synchronized such that the delay between the earliest and latest arriving S-CCPCH
at the UE is no more than 296 chips.

3.2 Abbreviations

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

ACK Acknowledgement

AICH Acquisition Indicator Channel

ASC Access Service Class

AP Access Preamble

BCH Broadcast Channel

CA Channel Assignment

CCC CPCH Control Command

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel

CD Collision Detection

CPCH Common Packet Channel

CPICH Common Pilot Channel

CQl Channel Quality Indicator

CRC Cyclic Redundancy Check

CSICH CPCH Status Indicator Channel

DCH Dedicated Channel

DL Downlink

DPCCH Dedicated Physical Control Channel

DPCH Dedicated Physical Channel

DPDCH Dedicated Physical Data Channel

DTX Discontinuous Transmission

E-DCH Enhanced Dedicated Channel

E-DPCCH E-DCH Dedicated Physical Control Channel
E-DPDCH E-DCH Dedicated Physical Data Channel
E-AGCH E-DCH Absolute Grant Channel

E-HICH E-DCH HARQ Acknowledgement Indicator Channel
E-RGCH E-DCH Relative Grant Channel

F-DPCH Fractional Dedicated Physical Channel
HSDPA High Speed Downlink Packet Access
HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH High Speed Physical Downlink Shared Control Channel
MICH MBMS Indicator Channel

NACK Negative Acknowledgement

P-CCPCH Primary Common Control Physical Channel
PCA Power Control Algorithm

PCPCH Physical Common Packet Channel

PDSCH Physical Downlink Shared Channel

PICH Paging Indicator Channel

PRACH Physical Random Access Channel

RACH Random Access Channel

RL Radio Link

3GPP



Error! No text of specified style in document. 4

RPL
RSCP
S-CCPCH
SCH

SFN

SIR

SNIR

Recovery Period Length

Received Signal Code Power

Secondary Common Control Physical Channel
Synchronisation Channel

System Frame Number

Signal-to-Interference Ratio

Signal to Noise Interference Ratio

e cshecclection Divereln 20

TFC
TPC
TrCH
TTI

UE

UL
UTRAN

Transport Format Combination

Transmit Power Control

Transport Channel

Transmission Time Interval

User Equipment

Uplink

UMTS Terrestrial Radio Access Network
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5.1.2 DPCCH/DPDCH

5121 General

Theinitia uplink DPCCH transmit power is set by higher layers. Subsequently the uplink transmit power control
procedure simultaneously controls the power of a DPCCH and its corresponding DPDCHSs (if present). The relative
transmit power offset between DPCCH and DPDCHs is determined by the network and is computed according to
subclause 5.1.2.5 using the gain factors signalled to the UE using higher layer signalling.

The operation of the inner power control loop, described in sub clause 5.1.2.2, adjusts the power of the DPCCH and
DPDCHs by the same amount, provided there are no changes in gain factors. Additional adjustments to the power of the
DPCCH associated with the use of compressed mode are described in sub clause 5.1.2.3.

Any change in the uplink DPCCH transmit power shall take place immediately before the start of the pilot field on the
DPCCH. The 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, when the previous value shall be that used in the last
slot before the transmission gap.

During the operation of the uplink power control procedure the UE transmit power shall not exceed a maximum
allowed value which is the lower out of the maximum output power of the terminal power class and a value which may
be set by higher layer signalling.

Uplink power control shall be performed while the UE transmit power is below the maximum allowed output power.

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

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink
signal-to-interference ratio (SIR) at agiven SIR target, Sl Riger.

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

Upon reception of one or more TPC commands in a slot, the UE shall derive a single TPC command, TPC_cmd, for
each dot, combining multiple TPC commands if more than one isreceived in aslot. Fhistsalso-vatid-when SSBT
transmission-isused-in-the-dewnlink-Two algorithms shall be supported by the UE for deriving a TPC_cmd. Which of
these two agorithmsis used is determined by a UE-specific higher-layer parameter, "PowerControl Algorithm"”, and is
under the control of the UTRAN. If "PowerControl Algorithm™ indicates "agorithml", then the layer 1 parameter PCA
shall take the value 1 and if "PowerControl Algorithm" indicates "algorithm2" 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.

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
takethevalue 1 dB and if "TPC-StepSize" has the value "dB2", then Arpc shall take the value 2 dB. The parameter
"TPC-StepSize" only appliesto Algorithm 1 as stated in [5]. For Algorithm 2 Arpc shall always take the value 1 dB.

After deriving of the combined TPC command TPC_cmd using one of the two supported algorithms, the UE shall
adjust the transmit power of the uplink DPCCH with a step of Appecy (in dB) which is given by:

Appccy = Dpe X TPC_Cfnd.
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5.1.2.21.1 Out of synchronisation handling

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

- The UE shall shut its transmitter off when the UE estimates the DPCCH or F-DPCH quality over the last 160 ms
period to be worse than a threshold Qq.. Qo IS defined implicitly by the relevant testsin [7].

- The UE can turn its transmitter on again when the UE estimates the DPCCH or F-DPCH quality over the last
160 ms period to be better than athreshold 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.

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.
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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.

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 DPDCHs power by POl POZ and PO3 dB
respectlvely The power offsets may vary in t| me. Y Fmay :

method for controllmg the power offsets W|th|n UTRAN is specmed in [6] The power offsets POl P02 and P03 do
not apply to F-DPCH.
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5.2.2 PDSCH

The PDSCH power control can be based on any of the following solutions:

- Inner-loop power control based on the power control commands sent by the UE on the uplink DPCCH.

Other power control procedures applied by the network.
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5.2.3 DL-DPCCH for CPCH

5231 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. The UE shall send a unique TPC command in each slot asin the DPCCH/DPDCH case for
DPC_MODE=0.

The TPC commands setting may be based on the example provided in Annex B.2 for the DPCCH/DPDCH. However in
the DL-DPCCH for CPCH case, the setting of the SIR_target by the outer loop power control is based on a DL-DPCCH
for CPCH BER target provided by the UTRAN rather than a TrCH BLER. Also there is no soft handover;-reither
SSBTF; used in combination with the CPCH.

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 sub-clause 5.2.1.2.2.

52.3.2 UTRAN behaviour

The relative transmit power offsets between the different DPCCH fields (TPC and pilot) and CCC field is determined
by the network. The power of CCC field in DL DPCCH for CPCH is the same as the power of the pilot field.

The TPC field of the DPCCH is offset relative to the pilot by PO2dB. This power offsets may vary in time. The method
for controlling the power offset within UTRAN is specified in [6]

The UTRAN behaviour for the power control isleft open to the implementation. As an example it may be based on the
UTRAN behaviour for the DPCCH/DPDCH as specified in sub-clause 5.2.1.2.2, with the following exceptions-:
DPC | MODE should be set to 0 asthereisno DPC | MODE parameter for CPCHan@there%nea&ppeFPef%J;e
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7 Closed loop mode transmit diversity

The general transmitter structure to support closed loop mode transmit diversity for DPCH transmission is shown in
figure 3. Channel coding, interleaving and spreading are done asin non-diversity mode. The spread complex valued
signal isfed to both TX antenna branches, and weighted with antenna specific weight factors w; and w,. The weight
factors are complex valued signals (i.e., w; = g + jby), in general.

The weight factors (actually the corresponding phase adjustments in closed loop mode 1 and phase/amplitude
adjustmentsin closed loop mode 2) are determined by the UE, and signalled to the UTRAN access point
(=cell transceiver) using the-B-sub-field-of-the FBI field of uplink DPCCH.

For the closed loop mode 1 different orthogonal dedicated pilot symbolsin the DPCCH are sent on the 2 different
antennas. For closed loop mode 2 the same dedicated pilot symbolsin the DPCCH are sent on both antennas.

CPICH, Anty
Wy
Spread/scramble > Y

Y Ant,

DPCCH ]

DPCH

DPDCH —»

A
7

w,  CPICH,

A 0

Weight Generation
A

Determine FBI message
from Uplink DPCCH

Figure 3: The generic downlink transmitter structure to support closed loop mode transmit diversity
for DPCH transmission

There are two closed loop modes whose characteristics are summarised in the table 8. The use of the modesis
controlled via higher layer signalling.

Table 8: Summary of number of feedback information bits per slot, Nggp, feedback command length
in slots, Ny, feedback command rate, feedback bit rate, number of phase bits, Ny, per signalling
word, number of amplitude bits, Ny, per signalling word and amount of constellation rotation at UE
for the two closed loop modes

Closed | Nrep | Nw Update Feedback bit Npo Nph Constellatio
loop rate rate n rotation
mode

1 1 1 1500 Hz 1500 bps 0 1 2
2 1 4 1500 Hz 1500 bps 1 3 N/A
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7.1 Determination of feedback information
The UE uses the CPICH to separately estimate the channels seen from each antenna.

Once every dot, the UE computes the phase adjustment, ¢ and for mode 2 the amplitude adjustment that should be
applied at the UTRAN access point to maximise the UE received power. During soft handover, the UE computes the
phase adjustment and for mode 2 the amplitude adjustment to maximise the total UE received power from the cellsin
theactive set.  Inthe casethat aPDSCH or HS-PDSCH is associated with a DPCH for which closed-loop transmit
diversity is applied, the antenna weights applied to the PDSCH and HS-PDSCH, respectively, are the same as the
antenna weights applied to the associated DPCH. In case a PDSCH or HS-PDSCH is associated with a DPCH during
soft handover, the UE may emphasize the radio link transmitted from DSCH or HS-DSCH serving cell, respectively,
when calculating the antenna weights. An example of how the computations can be accomplished is given in Annex
A.2.

The UE feeds back to the UTRAN access point the information on which phase/power settings to use. Feedback
Signalling Message (FSM) bits are transmitted in the pertien-of-FBI field of uplink DPCCH dlot(s) assigned-te-closed-

loop-modetransmit-diversitythe FBI-D-field-(see [1]). Each messageisof length Ny = Npo+Npy bitsand its format is
shown in the figure 4. The transmission order of bitsisfrom MSB to LSB, i.e. MSB is transmitted first. FSMp, and

FSMgh subfields are used to transmit the power and phase settings, respectively.

MSB LSB

Figure 4: Format of feedback signalling message. FSM,, transmits the power setting and FSM,;, the
phase setting

The adjustments are made by the UTRAN Access Point at the beginning of the downlink DPCCH pilot field. The
downlink slot in which the adjustment is doneis signalled to L1 of UE by higher layers. Two possibilities exist:

1) When feedback command is transmitted in uplink slot i, which is transmitted approximately 1024 chipsin offset
from the received downlink dot j, the adjustment is done at the beginning of the pilot field of the downlink slot
(j+1) mod 15.

2) When feedback command is transmitted in uplink slot i, which is transmitted approximately 1024 chipsin offset
from the received downlink slot j, the adjustment is done at the beginning of the pilot field of the downlink slot
(j+2) mod 15.

Thus, adjustment timing at UTRAN Access Point is either according to 1) or 2) as controlled by the higher layers.

In case of soft handover, Layer 1 shall support different adjustment timing values for different radio linksin the same
active set.

The timing of the weight adjustment of the PDSCH is such that the PDSCH weight adjustment is done at the PDSCH
dot border, N chips after the adjustment of the associated DPCH, where 0 < N < 2560.

The timing of the weight adjustment of the HS-PDSCH is such that the HS-PDSCH weight adjustment is done at the
HS-PDSCH dlot border, respectively, M chips after the adjustment of the associated DPCH, where 0 < M < 2560.

3GPP
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B.2 Example of implementation in the UE

The downlink inner-loop power control adjusts the network transmit power in order to keep the received downlink SIR
at agiven SIR target, SIR e A higher layer outer loop adjusts Sl R independently for each connection.

The UE should estimate the received downlink DPCCH/DPDCH power of the connection to be power controlled.
Simultaneoudly, the UE should estimate the received interference and cal cul ate the signal-to-interference ratio, S| Re.
SIRe can be calculated as RSCP/I SCP, where RSCP refers to the received signal code power on one code and ISCP
refers to the non-orthogonal interference signal code power of the received signal on one code. Note that due to the
specific SIR target offsets described in [5] that can be applied during compressed frames, the spreading factor shall not
be considered in the calculation of SIRy.

The obtained SIR estimate SIR is then used by the UE to generate TPC commands according to the following rule: if
SIRes > SIRarget then the TPC command to transmit is"0", requesting a transmit power decrease, while if SIRsy <
SIRiage then the TPC command to transmit is ™ 1", requesting a transmit power increase.

When the UE is in soft handover-and-SSBT-is-het-activated, the UE should estimate SIR.y from the downlink signal's of
al cellsin the active set.
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