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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 the 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 describes the characteristics of the Layer 1 transport channels and physicals channelsin the FDD
mode of UTRA. The main objectives of the document are to be a part of the full description of the UTRA Layer 1, and

to serve asa basis for the drafting of the actual technical specification (TS).

2 References

The following documents contain provisions which, through reference in thistext, constitute provisions of the present

document.

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

non-specific.

e For a specific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including

aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1]
[2]

(3]

3GPP TS 25.201:

3GPP TS 25.211:
(FDD)".

3GPP TS 25.212:
3GPP TS 25.213
3GPP TS 25.214:
3GPP TS 25.221:
3GPP TS 25.222:
3GPP TS 25.223:
3GPP TS 25.224:
3GPP TS 25.215:
3GPP TS 25.301:
3GPP TS 25.302:
3GPP TS 25.401:
3GPP TS 25.133:

"Physical layer - general description”.

"Physical channels and mapping of transport channels onto physical channels

"Multiplexing and channel coding (FDD)".

: "Spreading and modulation (FDD)".

"Physical layer procedures (FDD)".

"Transport channels and physical channels (TDD)".
"Multiplexing and channel coding (TDD)".
"Spreading and modulation (TDD)".

"Physical layer procedures (TDD)".

"Physical layer - Measurements (FDD)".

"Radio Interface Protocol Architecture”.

"Services Provided by the Physical Layer".
"UTRAN Overall Description".

"Requirements for Support of Radio Resource Management (FDD)".

3G TS 25.427: "UTRAN Overall Description :UTRA lub/lur Interface User Plane Protocol for
DCH data streams”.

3GPP TS 25.435:
Data Streams'.

"UTRAN lub Interface User Plane Protocols for Common Transport Channel

ETSI
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3 Symbols and abbreviations

3.1 Symbols

Noata1
Noataz

The number of data bits per downlink slot in Datal field.
The number of data bits per downlink slot in Data2 field. If the slot format does not contain a

Data2 fleld, Ndata2: 0.

3.2 Abbreviations

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

16QAM
Al

AICH
BCH
CCPCH
CCTrCH
CPICH
CQl

DCH
DPCCH
DPCH
DPDCH
DTX
E-AGCH
E-DCH
E-DPCCH
E-DPDCH
E-HICH
E-RGCH
FACH
FBI
F-DPCH
FSw
HS-DPCCH
HS-DSCH
HS-PDSCH
HS-SCCH
ICH
MICH
MUI

NI

PCH
P-CCPCH
PICH
PRACH
PSC
RACH
RNC
S-CCPCH
SCH

SF

SFN

SSC
STTD
TFCI
TSTD
TPC

UE

16 Quadrature Amplitude Modulation
Acquisition Indicator

Acquisition Indicator Channel
Broadcast Channel

Common Control Physical Channel
Coded Composite Transport Channel
Common Pilot Channel

Channel Quality Indicator

Dedicated Channel

Dedicated Physical Control Channel
Dedicated Physical Channel

Dedicated Physical Data Channel
Discontinuous Transmission

E-DCH Absolute Grant Channel
Enhanced Dedicated Channel

E-DCH Dedicated Physical Control Channel
E-DCH Dedicated Physical Data Channel
E-DCH Hybrid ARQ Indicator Channel
E-DCH Relative Grant Channel
Forward Access Channel

Feedback Information

Fractional Dedicated Physical Channel
Frame Synchronization Word

Dedicated Physical Control Channel (uplink) for HS-DSCH

High Speed Downlink Shared Channel
High Speed Physical Downlink Shared Channel
Shared Control Channel for HS-DSCH
Indicator Channel

MBMS Indicator Channel

Mobile User Identifier

MBMS Noatification Indicator

Paging Channel

Primary Common Control Physical Channel
Page Indicator Channel

Physical Random Access Channel

Primary Synchronisation Code

Random Access Channel

Radio Network Controller

Secondary Common Control Physical Channel
Synchronisation Channel

Spreading Factor

System Frame Number

Secondary Synchronisation Code

Space Time Transmit Diversity

Transport Format Combination Indicator
Time Switched Transmit Diversity
Transmit Power Control

User Equipment

ETSI
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UTRAN UMTS Terrestrial Radio Access Network

4 Services offered to higher layers

4.1 Transport channels

Transport channels are services offered by Layer 1 to the higher layers. General concepts about transport channels are
described in [12].

A transport channel is defined by how and with what characteristics data is transferred over the air interface. A general
classification of transport channelsisinto two groups:

- Dedicated channels, using inherent addressing of UE;

- Common channels, using explicit addressing of UE if addressing is heeded.

4.1.1 Dedicated transport channels

There exists two types of dedicated transport channel, the Dedicated Channel (DCH) and the Enhanced Dedicated
Channel (E-DCH).

4111 DCH - Dedicated Channel

The Dedicated Channel (DCH) is adownlink or uplink transport channel. The DCH is transmitted over the entire cell or
over only a part of the cell using e.g. beam-forming antennas.

4.1.1.2 E-DCH — Enhanced Dedicated Channel

The Enhanced Dedicated Channel (E-DCH) is an uplink transport channel.

4.1.2 Common transport channels

There are seven types of common transport channels;: BCH, FACH, PCH, RACH, and HS-DSCH.

4121 BCH - Broadcast Channel

The Broadcast Channel (BCH) is a downlink transport channel that is used to broadcast system- and cell-specific
information. The BCH is always transmitted over the entire cell and has a single transport format.

4122 FACH - Forward Access Channel

The Forward Access Channel (FACH) isadownlink transport channel. The FACH is transmitted over the entire cell.
The FACH can be transmitted using power setting described in [16].

41.2.3 PCH - Paging Channel
The Paging Channel (PCH) is a downlink transport channel. The PCH is always transmitted over the entire cell. The

transmission of the PCH is associated with the transmission of physical-layer generated Paging Indicators, to support
efficient sleep-mode procedures.

4124 RACH - Random Access Channel

The Random Access Channel (RACH) is an uplink transport channel. The RACH is aways received from the entire
cell. The RACH is characterized by a collision risk and by being transmitted using open loop power control.

ETSI
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4.1.2.5 Void
4.1.2.6 Void
41.2.7 HS-DSCH — High Speed Downlink Shared Channel

The High Speed Downlink Shared Channel is a downlink transport channel shared by several UEs. The HS-DSCH is
associated with one downlink DPCH, and one or several Shared Control Channels (HS-SCCH). The HS-DSCH is
transmitted over the entire cell or over only part of the cell using e.g. beam-forming antennas.

4.2 Indicators

Indicators are means of fast low-level signalling entities which are transmitted without using information blocks sent
over transport channels. The meaning of indicatorsis specific to the type of indicator.

The indicators defined in the current version of the specifications are: Acquisition Indicator (Al), Page Indicator (PI)
and MBMS Noatification Indicator (NI).

Indicators may be either boolean (two-valued) or three-valued. Their mapping to indicator channelsis channel specific.

Indicators are transmitted on those physical channels that are indicator channels (ICH).

5 Physical channels and physical signals

Physical channels are defined by a specific carrier frequency, scrambling code, channelization code (optiona), time
start & stop (giving aduration) and, on the uplink, relative phase (0 or 7v2). The downlink E-HICH and E-RGCH are
each further defined by a specific orthogonal signature sequence. Scrambling and channelization codes are specified in
[4]. Time durations are defined by start and stop instants, measured in integer multiples of chips. Suitable multiples of
chips al'so used in specification are;

Radio frame: A radio frame is a processing duration which consists of 15 dots. The length of aradio
frame corresponds to 38400 chips.

Slot: A dlot isaduration which consists of fields containing bits. The length of a dot corresponds
to 2560 chips.

Sub-frame: A sub-frameisthe basic time interval for E-DCH and HS-DSCH transmission and E-DCH

and HS-DSCH-related signalling at the physical layer. The length of a sub-frame
corresponds to 3 slots (7680 chips).

The default time duration for aphysical channel is continuous from the instant when it is started to the instant when it is
stopped. Physical channels that are not continuous will be explicitly described.

Transport channels are described (in more abstract higher layer models of the physical layer) as being capable of being
mapped to physical channels. Within the physical layer itself the exact mapping is from a composite coded transport
channel (CCTrCH) to the data part of a physical channel. In addition to data parts there also exist channel control parts
and physical signals.

5.1 Physical signals

Physical signals are entities with the same basic on-air attributes as physical channels but do not have transport channels
or indicators mapped to them. Physical signals may be associated with physical channelsin order to support the
function of physical channels.

ETSI
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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 I/Q code multiplexed (see [4]).

5.2.1.1 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 i nstantaneous 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, Ngaa = 10* 2% bits (k=0..6)

Pilot TFCI FBI TPC

DPCCH Npi|0; bItS NTFCI bits NFBI bits NTPC bits

A
v

Tyot = 2560 chips, 10 bits

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

»
»

A

1radio frame: T; = 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 aways 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 (Npiior, Ntrci, Nrsi, and Nrpc) is
given by table 1 and table 2. What slot format to useis configured by higher layers and can aso 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 bit pattern is given in table 5.

The FBI bits are used to support techniques requiring feedback from the UE to the UTRAN Access Point for operation
of closed loop mode transmit diversity. The use of the FBI bitsis described in detail in [5].

ETSI
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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 determinesif a TFCI should be transmitted and it is mandatory for al UEsto
support the use of TFCI in the uplink. The mapping of TFCI bits onto slotsis described in [3].

In compressed mode, DPCCH dlot 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 | Ntrcr | Nrei | 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

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".)

Table 3: Pilot bit patterns for uplink DPCCH with Ny = 3, 4, 5 and 6

Npilot = 3 Npilot = 4 Npilot = 5 Npilot = 6

Bit # 0 1 2 0 1 2 3 0 1 2 3 4 0 1 2 3 4 5
Slot #0 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0
1 0 0 1 1 0 0 1 0 0 1 1 0 1 0 0 1 1 0
2 0 1 1 1 0 1 1 0 1 1 0 1 1 0 1 1 0 1
3 0 0 1 1 0 0 1 0 0 1 0 0 1 0 0 1 0 0
4 1 0 1 1 1 0 1 1 0 1 0 1 1 1 0 1 0 1
5 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 0
6 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 0 0
7 1 0 1 1 1 0 1 1 0 1 0 0 1 1 0 1 0 0
8 0 1 1 1 0 1 1 0 1 1 1 0 1 0 1 1 1 0
9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
10 0 1 1 1 0 1 1 0 1 1 0 1 1 0 1 1 0 1
11 1 0 1 1 1 0 1 1 0 1 1 1 1 1 0 1 1 1
12 1 0 1 1 1 0 1 1 0 1 0 0 1 1 0 1 0 0
13 0 0 1 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1
14 0 0 1 1 0 0 1 0 0 1 1 1 1 0 0 1 1 1
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Table 4: Pilot bit patterns for uplink DPCCH with Ny = 7 and 8

Npilot =7 Npilot = 8

Bit # 0 1 2 3 4 5 6 0 1 2 3 4 B) 6 7
Slot #0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0
1 1 0 0 1 1 0 1 1 0 1 0 1 1 1 0
2 1 0 1 1 0 1 1 1 0 1 1 1 0 1 1
3 1 0 0 1 0 0 1 1 0 1 0 1 0 1 0
4 1 1 0 1 0 1 1 1 1 1 0 1 0 1 1
5 1 1 1 1 1 0 1 1 1 1 1 1 1 1 0
6 1 1 1 1 0 0 1 1 1 1 1 1 0 1 0
7 1 1 0 1 0 0 1 1 1 1 0 1 0 1 0
8 1 0 1 1 1 0 1 1 0 1 1 1 1 1 0
9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
10 1 0 1 1 0 1 1 1 0 1 1 1 0 1 1
11 1 1 0 1 1 1 1 1 1 1 0 1 1 1 1
12 1 1 0 1 0 0 1 1 1 1 0 1 0 1 0
13 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1
14 1 0 0 1 1 1 1 1 0 1 0 1 1 1 1

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 Nrpc =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 paralel DPDCH are transmitted using different channelization codes, see [4]. However, there is 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 preambleis 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.

5.21.2 HS-DPCCH

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-
frame. The CQI is carried in the second and third slot of a HS-DPCCH sub-frame. There is at most one HS-DPCCH on
each radio link. The HS-DPCCH can only exist together with an uplink DPCCH. The timing of the HS-DPCCH
relative to the uplink DPCCH is shown in section 7.7.
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Tsot = 2560 chips 2xTgq = 5120 chips

» o
» X

v

<

HARQ-ACK cQl
1

A
\4

One HS-DPCCH subframe (2 ms)

Subframe #0 Subframe #i Subframe #4

A
\4

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 slot. The ot 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
52.1.3 E-DPCCH and E-DPDCH

The E-DPDCH isused to carry the E-DCH transport channel. There may be zero, one, or several E-DPDCH on each
radio link.

The E-DPCCH is aphysical channel used to transmit control information associated with the E-DCH. Thereis at most
one E-DPCCH on each radio link.

Figure 2B shows the E-DPDCH and E-DPCCH (sub)frame structure. Each radio frame is divided in 5 subframes, each
of length 2 ms; the first subframe starts at the start of each radio frame and the 5™ subframe ends at the end of each
radio frame. The E-DPDCH dlot formats, corresponding rates and number of bits are specified in Table 5B. The E-
DPCCH dot format islisted in Table 5C.

E-DPDCH Data, Ngata bits

A
\

Teor = 2560 chips, Ngam = 10%2%*? bits (k=0...5)

E-DPCCH 10 bits

Tsiot = 2560 chips

Slot #0 Slot #1 Slot #2 Slot #i Slot #14

1 subframe =2 ms

\/

1 radio frame, Ty = 10 ms

Figure 2B: E-DPDCH frame structure

ETSI



3GPP TS 25.211 version 6.5.0 Release 6 14

5.2.2

ETSI TS 125 211 V6.5.0 (2005-06)

Table 5B: E-DPDCH slot formats

Slot Format #i Channel Bit Rate SF Bits/ Bits/ Bits/Slot
(kbps) Frame Subframe Ndata
0 60 64 600 120 40
1 120 32 1200 240 80
2 240 16 2400 480 160
3 480 8 4800 960 320
4 960 4 9600 1920 640
5 1920 2 19200 3840 1280
Table 5C: E-DPCCH slot formats
Slot Format #i Channel Bit Rate SF Bits/ Bits/ Bits/Slot
(kbps) Frame Subframe Ndata
0 15 256 150 30 10

Common uplink physical channels

5.2.2.1 Physical Random Access Channel (PRACH)

The Physical Random Access Channel (PRACH) is used to carry the RACH.

52211 Overall structure of random-access transmission

The random-access transmission is based on a Slotted ALOHA approach with fast acquisition indication. The UE can
start the random-access transmission at the beginning of a number of well-defined time interval's, denoted access dots.
There are 15 access dots per two frames and they are spaced 5120 chips apart, see figure 3. The timing of the access
dots and the acquisition indication is described in subclause 7.3. Information on what access slots are available for
random-access transmission is given by higher layers.

1

1

radio frame: 10 ms radio frame: 10 ms 1
1

| -

| 5120 chips

I T W
coess slot O OHL # #HB # # # 48 #9 #10  #l1  #2  #13  #4

Random Access Transmission

Random Access Transmission

Random Access Transmission |

| Random Access Transmission

Figure 3: RACH access slot numbers and their spacing

The structure of the random-access transmission is shown in figure 4. The random-access transmission consists of one
or several preambles of length 4096 chips and a message of length 10 ms or 20 ms.
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Preamble Preamble| ... Preamble Message part
«—> “—>
4096 chips

10 ms (one radio frame)

Preamble Preamble| . ... Preamble Message part
—> < >
4096 chips 20 ms (two radio frames)

Figure 4: Structure of the random-access transmission

5.2.2.1.2 RACH preamble part

Each preamble is of length 4096 chips and consists of 256 repetitions of a signature of length 16 chips. There are a
maximum of 16 available signatures, see [4] for more details.

5.2.2.1.3 RACH message part

Figure 5 shows the structure of the random-access message part radio frame. The 10 ms message part radio frameis
split into 15 slots, each of length Ty, = 2560 chips. Each ot consists of two parts, a data part to which the RACH
transport channel is mapped and a control part that carries Layer 1 control information. The data and control parts are
transmitted in parallel. A 10 ms message part consists of one message part radio frame, while a 20 ms message part
consists of two consecutive 10 ms message part radio frames. The message part length is equal to the Transmission
Time Interval of the RACH Transport channel inuse. ThisTTI length is configured by higher layers.

The data part consists of 10* 2 bits, where k=0,1,2,3. This corresponds to a spreading factor of 256, 128, 64, and 32
respectively for the message data part.

The control part consists of 8 known pilot bits to support channel estimation for coherent detection and 2 TFCI bits.
This corresponds to a spreading factor of 256 for the message control part. The pilot bit pattern is described in table 8.
The total number of TFCI bits in the random-access message is 15*2 = 30. The TFCI of aradio frame indicates the
transport format of the RACH transport channel mapped to the simultaneously transmitted message part radio frame. In
case of a20 ms PRACH message part, the TFCI is repeated in the second radio frame.

Data
Data Ngaa bits
Pilot TFCI
Contr0| Npi|0t b'ts NTFCI bItS
) Tao = 2560 chips, 10*2* bits (k=0..3) i
Slot #0 | Slot #1 Slot #i Slot #14

»
>

A

Message part radio frame Tracy = 10 ms

Figure 5: Structure of the random-access message part radio frame
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Table 6: Random-access message data fields

Slot Format | Channel Bit Channel SF Bits/ Bits/ Ndata
#i Rate (kbps) Symbol Rate Frame Slot
(ksps)
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
Table 7: Random-access message control fields
Slot Format Channel Bit Channel SF Bits/ Bits/ | Npilot | Ntrci
#i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 8 2

Table 8: Pilot bit patterns for RACH message part with Npjio = 8

Npilot = 8
Bit # 0 1 2 3 4 5 6 7
Slot #0 1 1 1 1 1 1 1 0
1 1 0 1 0 1 1 1 0
1 0 1 1 1 0 1 1
3 1 0 1 0 1 0 1 0
4 1 1 1 0 1 0 1 1
5 1 1 1 1 1 1 1 0
6 1 1 1 1 1 0 1 0
7 1 1 1 0 1 0 1 0
8 1 0 1 1 1 1 1 0
9 1 1 1 1 1 1 1 1
10 1 0 1 1 1 0 1 1
11 1 1 1 0 1 1 1 1
12 1 1 1 0 1 0 1 0
13 1 0 1 0 1 1 1 1
14 1 0 1 0 1 1 1 1

5.2.2.2 Void
5.3 Downlink physical channels
5.3.1 Downlink transmit diversity

Table 10 summarises the possible application of open and closed loop transmit diversity modes on different downlink
physical channel types. Simultaneous use of STTD and closed loop modes on the same physical channel is not allowed.
In addition, if Tx diversity isapplied on any of the downlink physical channelsit shall aso be applied on P-CCPCH and
SCH. Regarding CPICH transmission in case of transmit diversity, see subclause 5.3.3.1.

With respect to the usage of Tx diversity for DPCH on different radio links within an active set, the following rules
apply:

- Different Tx diversity modes (STTD and closed loop) shall not be used on the radio links within one active set.

- No Tx diversity on one or more radio links shall not prevent UTRAN to use Tx diversity on other radio links
within the same active set.

- If STTD isactivated on one or severa radio links in the active set, the UE shall operate STTD on only those
radio links where STTD has been activated. Higher layersinform the UE about the usage of STTD on the
individua radio linksin the active set.
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- If closed loop TX diversity is activated on one or several radio linksin the active set, the UE shall operate closed
loop TX diversity on only those radio links where closed loop TX diversity has been activated. Higher layers
inform the UE about the usage of closed loop TX diversity on theindividua radio links in the active set.

Furthermore, if a DPCH is associated with an HS-PDSCH subframe, the transmit diversity mode used for the HS-
PDSCH subframe shall be the same as the transmit diversity mode used for the DPCH associated with this HS-PDSCH
subframe. If a F-DPCH is associated with an HS-PDSCH subframe, the transmit diversity mode used for the HS-
PDSCH subframe shall be the same as the transmit diversity mode signalled for the F-DPCH associated with thisHS-
PDSCH subframe. If the DPCH associated with an HS-SCCH subframe is using either open or closed loop transmit
diversity on the radio link transmitted from the HS-DSCH serving cell, the HS-SCCH subframe from this cell shall be
transmitted using STTD, otherwise no transmit diversity shall be used for this HS-SCCH subframe. If aF-DPCH for
which STTD issignalled is associated with an HS-SCCH subframe, the HS-SCCH subframe shall be transmitted using
STTD, otherwise no transmit diversity shall be used for this HS-SCCH subframe. The transmit diversity mode on the
associated DPCH or F-DPCH may not change during aHS-SCCH and or HS-PDSCH subframe and within the slot
prior to the HS-SCCH subframe. Thisincludes any change between no Tx diversity and either open loop or closed loop
mode.

If the UE isreceiving a DPCH on which transmit diversity is used from acell, or if the UE isreceiving aF-DPCH for
which STTD is signalled from a cell, the UE shall assume that the E-AGCH, E-RGCH, and E-HICH from the same cell
are transmitted using STTD.

Table 10: Application of Tx diversity modes on downlink physical channel types

"X" —can be applied, "-" —not applied
Physical channel type Open loop mode Closed
loop mode
TSTD STTD Mode 1
P-CCPCH - X -
SCH X — —
S-CCPCH — X —
DPCH — X X
PICH — X —
HS-PDSCH - X X
HS-SCCH — X —
AICH _ X _
5.3.1.1 Open loop transmit diversity
53.1.11 Space time block coding based transmit antenna diversity (STTD)

The open loop downlink transmit diversity employs a space time block coding based transmit diversity (STTD).
The STTD encoding is optional in UTRAN. STTD support is mandatory at the UE.

A block diagram of a generic STTD encoder is shown in the figure 8 and figure 8A below. Channel coding, rate
matching and interleaving are done as in the non-diversity mode. For QPSK, the STTD encoder operates on 4 symbols

bo, by, b, b as shown in figure 8. For AICH, E-RGCH, E-HICH the b, arereal valued signals, and b, is defined as
=D, . For channels other than AICH, E-RGCH, E-HICH the b are 3-valued digits, taking the values 0, 1, "DTX", and

b isdefined asfollows: if b = 0then b =1,if b =1then b =0, otherwise b = b .
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Antenna 1

m Antenna 2

Symbols

1

STTD encoded symbols
for antenna 1 and antenna 2.

Figure 8: Generic block diagram of the STTD encoder for QPSK

For 16QAM, STTD operates on blocks of 8 consecutive symbols by, by, by, bs, bs, bs, bg, b; as shown in figure 8A
below.

Antenna 1
—® b, | b | b | b | b | b | b | b
by | b, | b, | by | b, | by | by | b,
Antenna 2
L b, | b, | by | b, | b | b | b | b
\J
Symbols
\j

STTD encoded symbols for
antenna 1 and antenna 2

Figure 8A: Generic block diagram of the STTD encoder for 16QAM

5.3.1.1.2 Time Switched Transmit Diversity for SCH (TSTD)

Transmit diversity, in the form of Time Switched Transmit Diversity (TSTD), can be applied to the SCH. TSTD for the

SCH isoptional in UTRAN, while TSTD support is mandatory in the UE. TSTD for the SCH is described in
subclause 5.3.3.5.1.

5.3.1.2 Closed loop transmit diversity

Closed loop transmit diversity is described in [5]. Closed loop transmit diversity mode 1 shall be supported at the UE
and may be supported in the UTRAN.
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5.3.2 Dedicated downlink physical channels

There are four types of downlink dedicated physical channels, the Downlink Dedicated Physical Channel (downlink
DPCH), the Fractional Dedicated Physical Channel (F-DPCH), the E-DCH Relative Grant Channel (E-RGCH), and the
E-DCH Hybrid ARQ Indicator Channel (E-HICH).

The F-DPCH is described in subclause 5.3.2.6.

Within one downlink DPCH, dedicated data generated at Layer 2 and above, i.e. the dedicated transport channel (DCH),
is transmitted in time-multiplex with control information generated at Layer 1 (known pilot bits, TPC commands, and
an optional TFCI). The downlink DPCH can thus be seen as a time multiplex of adownlink DPDCH and a downlink
DPCCH, compare subclause 5.2.1.

Figure 9 shows the frame structure of the downlink DPCH. Each frame of length 10 msis split into 15 slots, each of
length Ty = 2560 chips, corresponding to one power-control period.

« DPDCH , DPCCH o< DPDCH , [DPCCH,
Datal TPC TFCI Data2 Pilot
Ngata1 bits Ntpc bits Ntrc bits Ngata2 bits Npilot bits

»

Tsot = 2560 chips, 10*2* bits (k=0..7)

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

»
>

A

Oneradio frame, T; = 10 ms
Figure 9: Frame structure for downlink DPCH

The parameter k in figure 9 determines the total number of bits per downlink DPCH dlot. It isrelated to the spreading
factor SF of the physical channel as SF = 512/2*. The spreading factor may thus range from 512 down to 4.

The exact number of bits of the different downlink DPCH fields (Ngiiot, Ntpc, Ntrci, Naan aN0 Naao) 1S given in table
11. What dot format to use is configured by higher layers and can also be reconfigured by higher layers.

There are basically two types of downlink 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 11. It isthe UTRAN that determinesif a TFCI should be transmitted and it is mandatory for all
UEsto support the use of TFCI in the downlink. The mapping of TFCI bits onto slotsis described in [3].

In compressed frames, a different dot format is used compared to normal mode. There are two possible compressed slot
formats that are labelled A and B. Slot format B shall be used in frames compressed by spreading factor reduction and
dot format A shall be used in frames compressed by higher layer scheduling. The channel bit and symbol rates givenin
table 11 are the rates immediately before spreading.
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Table 11: DPDCH and DPCCH fields

Slot |Channel| Channel | SF | Bits/ DPDCH DPCCH Transmitted
Format |Bit Rate| Symbol Slot | Bits/Slot Bits/Slot slots per
#i (kbps) Rate radio frame
(ksps) Npata1|Nbata2| Ntpc | Ntrci | Npiot Nrr
0 15 7.5 512| 10 0 4 2 0 4 15
0A 15 7.5 512| 10 0 4 2 0 4 8-14
0B 30 15 256 20 0 8 4 0 8 8-14
1 15 7.5 512| 10 0 2 2 2 4 15
1B 30 15 256 20 0 4 4 4 8 8-14
2 30 15 256 20 2 14 2 0 2 15
2A 30 15 256| 20 2 14 2 0 2 8-14
2B 60 30 128| 40 4 28 4 0 4 8-14
3 30 15 256 20 2 12 2 2 2 15
3A 30 15 256 20 2 10 2 4 2 8-14
3B 60 30 128( 40 4 24 4 4 4 8-14
4 30 15 256 20 2 12 2 0 4 15
4A 30 15 256 20 2 12 2 0 4 8-14
4B 60 30 128| 40 4 24 4 0 8 8-14
5 30 15 256 20 2 10 2 2 4 15
bA 30 15 256 20 2 8 2 4 4 8-14
5B 60 30 128| 40 4 20 4 4 8 8-14
6 30 15 256 20 2 8 2 0 8 15
6A 30 15 256 20 2 8 2 0 8 8-14
6B 60 30 128| 40 4 16 4 0 16 8-14
7 30 15 256 20 2 6 2 2 8 15
7A 30 15 256 20 2 4 2 4 8 8-14
7B 60 30 128( 40 4 12 4 4 16 8-14
8 60 30 128| 40 6 28 2 0 4 15
8A 60 30 128| 40 6 28 2 0 4 8-14
8B 120 60 64 80 12 56 4 0 8 8-14
9 60 30 128| 40 6 26 2 2 4 15
9A 60 30 128| 40 6 24 2 4 4 8-14
9B 120 60 64 80 12 52 4 4 8 8-14
10 60 30 128| 40 6 24 2 0 8 15
10A 60 30 128| 40 6 24 2 0 8 8-14
10B 120 60 64 80 12 48 4 0 16 8-14
11 60 30 128| 40 6 22 2 2 8 15
11A 60 30 128| 40 6 20 2 4 8 8-14
11B 120 60 64 80 12 44 4 4 16 8-14
12 120 60 64 80 12 48 4 8* 8 15
12A 120 60 64 80 12 40 4 16* 8 8-14
12B 240 120 32 | 160 24 96 8 16* | 16 8-14
13 240 120 32 | 160 28 | 112 4 8* 8 15
13A 240 120 32| 160 28 | 104 4 16* 8 8-14
13B 480 240 16 | 320 56 | 224 8 16* | 16 8-14
14 480 240 16 | 320 56 | 232 8 8* 16 15
14A 480 240 16 | 320 56 | 224 8 16* | 16 8-14
14B 960 480 8 640 | 112 | 464 16 16* | 32 8-14
15 960 480 8 640 | 120 | 488 8 8* 16 15
15A 960 480 8 640 | 120 | 480 8 16* | 16 8-14
15B 1920 960 4 | 1280 | 240 | 976 16 16* [ 32 8-14
16 1920 960 4 | 1280 | 248 | 1000 8 8* 16 15
16A 1920 960 4 | 1280 | 248 | 992 8 16* [ 16 8-14

* |f TFCI bits are not used, then DTX shall be used in TFCI field.

NOTE 1: Compressed mode is only supported through spreading factor reduction for SF=512 with TFCI.

NOTE 2: Compressed mode by spreading factor reduction is not supported for SF=4.

NOTE 3: If the Node B receives an invalid combination of data frames for downlink transmission, the procedure
specified in [15], sub-clause 5.1.2,may require the use of DTX in both the DPDCH and theTFCI field of the
DPCCH.
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The pilot bit patterns are described in table 12. 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 FSWs shall be "11".)
Intable 12, the transmission order is from left to right.

In downlink compressed mode through spreading factor reduction, the number of bitsin the TPC and Filot fields are
doubled. Symbol repetition is used to fill up the fields. Denote the bits in one of these fieldsin normal mode by X1, X,
X3, ..., Xx- In compressed mode the following bit sequence is sent in corresponding field: X1, Xo, X1, X2, X3, X4, X3,

Xay..0y XX,

Table 12: Pilot bit patterns for downlink DPCCH with Ngje: = 2, 4, 8 and 16

Npilot Npilot = 4 Npilot = 8 Npilot = 16
=2 (*1) (*2) (*3)
Symbol 0 0 1 0 1 2 3 0 1 2 3 4 5 6 7
#
Slot #0 11 11 11 11 11 11 10 11 11 11 10 11 11 11 10
1 00 11 00 11 00 11 10 11 00 11 10 11 11 11 00

01 11 01 11 01 11 01 11 01 11 01 11 10 11 00
3 00 11 00 11 00 11 00 11 00 11 00 11 01 11 10
4 10 11 10 11 10 11 01 11 10 11 01 11 11 11 11
5 11 11 11 11 11 11 10 11 11 11 10 11 01 11 01
6 11 11 11 11 11 11 00 11 11 11 00 11 10 11 11
7 10 11 10 11 10 11 00 11 10 11 00 11 10 11 00
8 01 11 01 11 01 11 10 11 01 11 10 11 00 11 11
9 11 11 11 11 11 11 11 11 11 11 11 11 00 11 11

10 01 11 01 11 01 11 01 11 01 11 01 11 11 11 10
11 10 11 10 11 10 11 11 11 10 11 11 11 00 11 10
12 10 11 10 11 10 11 00 11 10 11 00 11 01 11 01
13 00 11 00 11 00 11 11 11 00 11 11 11 00 11 00
14 00 11 00 11 00 11 11 11 00 11 11 11 10 11 01

NOTE *1: This pattern is used except slot formats 2B and 3B.

NOTE *2: This pattern is used except slot formats 0B, 1B, 4B, 5B, 8B, and 9B.

NOTE *3: This pattern is used except slot formats 6B, 7B, 10B, 11B, 12B, and 13B.

NOTE:  For slot format nB where n =0, ..., 15, the pilot bit pattern corresponding to Nyio/2 is to be used and
symbol repetition shall be applied.

The relationship between the TPC symbol and the transmitter power control command is presented in table 13.

Table 13: TPC Bit Pattern

TPC Bit Pattern Transmitter power

Nipc =2 Nrpc = 4 Ntpc =8 control command
11 1111 11111111 1
00 0000 00000000 0

Multicode transmission may be employed in the downlink, i.e. the CCTrCH (see[3]) is mapped onto several parallel

downlink DPCHSs using the same spreading factor. In this case, the Layer 1 control information is transmitted only on
the first downlink DPCH. DTX bits are transmitted during the corresponding time period for the additional downlink
DPCHs, see figure 10.

In case there are several CCTrCHs mapped to different DPCHSs transmitted to the same UE different spreading factors
can be used on DPCHs to which different CCTrCHs are mapped. Also in this case, Layer 1 control information is only
transmitted on the first DPCH while DTX bits are transmitted during the corresponding time period for the additional
DPCHs.

Note: support of multiple CCTrChs of dedicated type is not part of the current release.
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DPDCH DPDCH
“«—> < <
TPC TFC — Pilot
Transmission
Power Physical Channel 1
Transmission
Power Physical Channel 2
>
Transmission
Power Physical Channel L
>
< >

One Slot (2560 chips)

Figure 10: Downlink slot format in case of multi-code transmission

5321 STTD for DPCH and F-DPCH
The pilot bit pattern for the DPCH channel transmitted on antenna 2 is given in table 14.

- For Nt = 8, 16 the shadowed part indicates pilot bits that are obtained by STTD encoding the corresponding
(shadowed) bitsin Table 12. The non-shadowed pilot bit pattern is orthogonal to the corresponding (non-
shadowed) pilot bit pattern in table 12.

- For Nyt = 4, the diversity antenna pilot bit pattern is obtained by STTD encoding both the shadowed and non-
shadowed pilot bitsin table 12.

- For Nyt = 2, the diversity antenna pilot pattern is obtained by STTD encoding the two pilot bitsin table 12 with
the last two bits (data or DTX) of the second datafield (data2) of the slot. Thus for Ny = 2 case, the last two
bits of the second data field (data 2) after STTD encoding, follow the diversity antenna pilot bitsin Table 14.

STTD encoding for the DPDCH, TPC, and TFCI fieldsis done as described in subclause 5.3.1.1.1. For the SF=512
DPCH, thefirst two bitsin each dot, i.e. TPC bits, are not STTD encoded and the same bits are transmitted with equal
power from the two antennas. The remaining four bits are STTD encoded.

For F-DPCH, the TPC bits are not STTD encoded and the same bits are transmitted with equal power from the two
antennas.

For compressed mode through spreading factor reduction and for Ny > 4, symbol repetition shall be applied to the
pilot bit patterns of table 14, in the same manner as described in 5.3.2. For ot formats 2B and 3B, i.e. compressed
mode through spreading factor reduction and Nyii,: = 4, the pilot bits transmitted on antenna 2 are STTD encoded, and
thus the pilot bit pattern is as shown in the most right set of table 14.

ETSI



3GPP TS 25.211 version 6.5.0 Release 6 23 ETSI TS 125 211 V6.5.0 (2005-06)

Table 14: Pilot bit patterns of downlink DPCCH for antenna 2 using STTD

Npilot = 2 Npilot = 4 Npilot = 8 Npilot = 16 Npilot = 4

(*1) (*2) (*3) (*4) (*5)
Symbol # 0 0 1 0 1 2 3 0 1 2 3 4 5 6 7 0 1
Slot #0 01 01 10 |12 |00 (00|10 |11|{00|00|10|212|00|00]|10]| 01 10
1 10 10 10 (12|00 |00 |01 |11 |00|00|01|11({10|00|20| 10 | 01
2 11 11 10 11|11 (00|00 |11 |22 |00|00 |21 (10|00 | 11| 12 00
3 10 10 10 (11 |10|00|01 |11 |10|00|01|11({00|00|0O0(| 10 | 01
4 00 00 10 11|11 (00|22 |11|{1212|00|11|2112|01|00]| 10| OO 11
5 01 01 10 |12 |00 (00|10 |11|00|00|10 |21 |11 |00]|00]| 01 10
6 01 01 10 (1110|0010 |12|10|00| 10|12 |02 |0O0|12| 02 10
7 00 00 10 (1110|0012 |12 |10|00| 12|12 |10|00| 12| OO 11
8 11 11 10 |12 |00 (00|00 |11|{00|00|0O0|22|01|{00|01} 11 | 0O
9 01 01 10 (1101|0010 |12 |01 |0O0|10|12 |02 |0O0O|01| 02 10
10 11 11 10 |11 |11 (00|00 |11 (22|00 |00|211|00|00]|10]| 11 00
11 00 00 10 (12|01 |00|11(11|01|00|121|11|{00|00|01| OO 11
12 00 00 10 (11 |10|00 |11 |11 |10|00|11 (11|11 /00|00 ]| OO 11
13 10 10 10 (12|01 (00|01 |11 |01|00|01|11({10|00|01| 10 | 01
14 10 10 10 (1101|0001 12|01 |00|01 |12 |12 |00 |11 | 10 01

NOTE *1: The pilot bits precede the last two bits of the data2 field.

NOTE *2: This pattern is used except slot formats 2B and 3B.

NOTE *3: This pattern is used except slot formats 0B, 1B, 4B, 5B, 8B, and 9B.

NOTE *4: This pattern is used except slot formats 6B, 7B, 10B, 11B, 12B, and 13B.

NOTE *5: This pattern is used for slot formats 2B and 3B.

NOTE: For slot format nB wheren =0, 1, 4, 5, 6, ..., 15, the pilot bit pattern corresponding to Nyiot/2 is to be used
and symbol repetition shall be applied.

5.3.2.2 Dedicated channel pilots with closed loop mode transmit diversity

In closed loop mode 1 orthogonal pilot patterns are used between the transmit antennas. Closed loop mode 1 shall not
be used with DPCH dlot formats for which Npilot=2. Pilot patterns defined in the table 12 will be used on antenna 1 and
pilot patterns defined in the table 15 on antenna 2. Thisisillustrated in the figure 11 a which indicates the differencein
the pilot patterns with different shading.

Table 15: Pilot bit patterns of downlink DPCCH for antenna 2 using closed loop mode 1

Npilot =4 Npilot =8 Npilot =16
(*1) (*2)
Symbol # 0 1 0 1 21310 112|134 ]|]5|6]|7
Slot #0 01 10 (12|00 | 00|10 |11 |00|00|10|11({00|00]10
1 10 10 (12|00 |00 |01 |11 |00|00|01|11|{10|00] 10

11 | 10 |11 (11|00 |00 |11 |11|00 |00 11|10 |00 |11
3 10 | 10 |11 (10|00 |01 |11 |10|00 |01 |11 |00 |00 |00
4 00 | 10 (11|11 (0011|1111 |00 |11|11 01|00 |10
5 01|10 |11|00|00|10|11|00 |00 |10|11| 11|00 | OO
6 01|10 |11|10(00 (1011|1000 10|11 |01 |00 11
7 00 | 10 |11|10|00 (11|11 10|00 11|11 10|00 |11
8 11 | 10 {11 (00|00 |00 |11 | 00|00 |00 |11|01|00]|O01
9 01|10 |11|01|(00(10|11|01|00|10|11|01 00|01

10 11 | 10 |11 (11|00 |00 |11 |11|00 |00 |11|00 |00 |10
11 00 | 10 |11 |01 (0011|1101 |00 11|11 |00 |0O0|O01
12 00 | 10 |11 |10(00 (11|11 10|00 11|11 |11 |00 | OO
13 10 | 10 {11 (01|00 |01 (11| 01|00 |01 11|10 /|00 |01
14 10 | 10 |11 /0100|0121 |11|01]00 |01 |11]11|00] 11

NOTE *1: This pattern is used except slot formats 0B, 1B, 4B, 5B, 8B, and 9B.

NOTE *2: This pattern is used except slot formats 6B, 7B, 10B, 11B, 12B, and 13B.

NOTE: For slot format nB wheren =0, 1, 4, 5, 6, ..., 15, the pilot bit pattern corresponding to Nyiot/2 is to be used
and symbol repetition shall be applied.
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Sloti Slot i+1

Antenna 1 Now | Nrw [N [ Now | Naw | Now | New [New [ Nowe | Now

Antenna. 2 N paa | Nrec |NTFCI | N paz |.'.'N'F\\61.'.' N paa | N e |NTFCI | Noaz |NPﬂca

(3

Figure 11: Slot structures for downlink dedicated physical channel diversity transmission.
Structure (a) is used in closed loop mode 1.
Different shading of the pilots indicate orthogonality of the patterns

5.3.2.3 Void

5324 E-DCH Relative Grant Channel

The E-DCH Relative Grant Channel (E-RGCH) is afixed rate (SF=128) dedicated downlink physical channel carrying
the uplink E-DCH relative grants. Figure 12A illustrates the structure of the E-RGCH. A relative grant is transmitted
using 3, 12 or 15 consecutive slots and in each slot a sequence of 40 ternary valuesis transmitted. The 3 and 12 slot
duration shall be used on an E-RGCH transmitted to UESs for which the cell transmitting the E-RGCH isin the E-DCH
serving radio link set and for which the E-DCH TTI isrespectively 2 and 10 ms. The 15 dot duration shall be used on
an E-RGCH transmitted to UESs for which the cell transmitting the E-RGCH is not in the E-DCH serving radio link set.

The sequence by o, bi 4, ..., bi 30 transmitted in slot i in Figure 12A is given by b;j = a Cs aomgy,- I aserving E-DCH radio
link set, therelative grant aisset to +1, 0, or -1 and in aradio link not belonging to the serving E-DCH radio link set,
the relative grant ais set to O or -1. The orthogonal signature sequences Cg 0, m() IS given by Table 16A and the index
m(i) in slot i isgiven by Table 16B. The E-RGCH signature sequence index | in Table 16B is given by higher layers.

In case ST TD-based open loop transmit diversity is applied for E-ERGCH, STTD encoding according to subclause
5.3.1.1.1isapplied to the sequence by ;.

bio | bix bi 0
Tyot = 2560 chip

A

\

Slot #0 Slot #1 Slot #2 Slot #i Slot #14

\

1 subframe=2ms

A
\/

1 radio frame, T =10 ms

Figure 12A: E-RGCH and E-HICH structure
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Table 16A: E-RGCH and E-HICH signature sequences
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0 and the rightmost column

The bits are transmitted in order from left to right, i.e., column 2 corresponds to index |

corresponds to index j

=39.

Table 16B: E-HICH and E-RGCH signature hopping pattern

=2

i mod3

13
18
33
32

10
25
16

39

14

34
30

=1

i mod3

18

16
13

12

19

17
29

Row index m(i) for dlot i

=0

i mod3

10
11
12

Sequence index |

10
11
12
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13 13 11 23
14 14 24 22
15 15 28 21
16 16 35 19
17 17 21 36
18 18 37 2
19 19 23 11
20 20 39 9
21 21 22 3
22 22 9 15
23 23 36 20
24 24 0 26
25 25 5 24
26 26 7 8
27 27 27 17
28 28 32 29
29 29 15 38
30 30 30 12
31 31 26 7
32 32 20 37
33 33 1 35
34 34 14 0
35 35 33 31
36 36 25 28
37 37 10 27
38 38 31 4
39 39 38 6
5.3.25 E-DCH Hybrid ARQ Indicator Channel

The E-DCH Hybrid ARQ Indicator Channel (E-HICH) is a fixed rate (SF=128) dedicated downlink physical channel
carrying the uplink E-DCH hybrid ARQ acknowledgement indicator. Figure 12A illustrates the structure of the E-
HICH. A hybrid ARQ acknowledgement indicator is transmitted using 3 or 12 consecutive sotsand in each slot a
sequence of 40 binary valuesis transmitted. The 3 and 12 slot duration shall be used for UEswhich E-DCH TTI is set
to respectively 2 msand 10 ms.

The sequence b, b1, ..., bi g transmitted in slot i in Figure 12A is given by bjj = & Cs 40, m()j- In @radio link set
containing the serving E-DCH radio link set, the hybrid ARQ acknowledgement indicator aissetto+1 or -1, and ina
radio link set not containing the serving E-DCH radio link set the hybrid ARQ indicator aissetto +1 or 0. The
orthogonal signature sequences Cg 40m() IS given by Table 16A and the index m(i) in slot i is given by Table 16B. The
E-HICH signature sequence index | is given by higher layers.

In case STTD-based open loop transmit diversity is applied for E-HICH, STTD encoding according to subclause
5.3.1.1.1isapplied to the sequence by

5.3.2.6 Fractional Dedicated Physical Channel (F-DPCH)

The F-DPCH carries control information generated at layer 1 (TPC commands). It is a special case of downlink
DPCCH.

Figure 12B shows the frame structure of the F-DPCH. Each frame of length 10ms is split into 15 dots, each of length
Tgot = 2560 chips, corresponding to one power-control period.
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512 chips
TPC
(Tx OFF) N bits (Tx OFF)
> >
Tgot = 2560 chips
Slot #0 | Slot #1 Slot #i Slot #14

A

»
»

1radioframe: T; =10 ms
Figure 12B: Frame structure for F-DPCH
The exact number of bits of the F-DPCH fields (Npc) is described in table 16C.

Table 16C: F-DPCH fields

Slot |Channel| Channel | SF |Bits/ Slot F-DPCH
Format |Bit Rate| Symbol Bits/Slot
#i (kbps) Rate
(ksps) Ntpc
0 3 1.5 256 2 2

In compressed frames, F-DPCH is not transmitted in downlink transmission gaps given by transmission gap pattern
sequences signalled by higher layers.

The relationship between the TPC symbol and the transmitter power control command is according to table 13.

5.3.3  Common downlink physical channels

5.3.3.1 Common Pilot Channel (CPICH)

The CPICH isafixed rate (30 kbps, SF=256) downlink physical channel that carries a pre-defined bit sequence. Figure
13 shows the frame structure of the CPICH.

Pre-defined bit sequence

v

Taot = 2560 chips, 20 bits

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

»
L

A

1radio frame: Tr =10 ms
Figure 13: Frame structure for Common Pilot Channel
In case transmit diversity (open or closed loop) is used on any downlink channel in the cell, the CPICH shall be
transmitted from both antennas using the same channelization and scrambling code. In this case, the pre-defined bit

sequence of the CPICH is different for Antenna 1 and Antenna 2, see figure 14. In case of no transmit diversity, the bit
sequence of Antenna 1 in figure 14 is used.
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Antenna 1 00[00]|0[0] 00| 0|0 0j0]0j0| 0|0 [ Oj0] 0|0] 0]0] 0|0 | 10| O|0] O|0] O1O( OO} 0[0]O{O[0j0( 0101 0{0| 10|00
Antenna 2 Y1141{qojoo]u1f1f1{aojo0|21]00f 1] L1|O0{00f21)1|00f0O0[11|1f1|00[O0|Y1|L1
< <
dlot #14 slot #0 slot #1
Frame#i Frame Boundary Frame#i+1

Figure 14: Modulation pattern for Common Pilot Channel

There are two types of Common pilot channels, the Primary and Secondary CPICH. They differ in their use and the
limitations placed on their physical features.

5.3.3.1.1 Primary Common Pilot Channel (P-CPICH)

The Primary Common Pilot Channel (P-CPICH) has the following characteristics:
- The same channelization code is aways used for the P-CPICH, see [4];
- TheP-CPICH is scrambled by the primary scrambling code, see [4];
- Thereisone and only one P-CPICH per cell;

-  The P-CPICH is broadcast over the entire cell.

5.3.3.1.2 Secondary Common Pilot Channel (S-CPICH)

A Secondary Common Pilot Channel (S-CPICH) has the following characteristics:
- Anarbitrary channelization code of SF=256 is used for the S-CPICH, see [4];
- A S-CPICH isscrambled by either the primary or a secondary scrambling code, see [4];
- There may be zero, one, or several S-CPICH per cell;

- A S-CPICH may be transmitted over the entire cell or only over a part of the cell;

5.3.3.2 Downlink phase reference

Table 17 specifies the channel s which the UE may use as a phase reference for each downlink physical channel type; it
a so specifies whether the channels which the UE may use as a phase reference for a channel of a particular type shall
be assumed to be the same as the ones which the UE may use as a phase reference for the associated DPCH or F-DPCH.

For the DPCH or F-DPCH and the associated downlink physical channels the following always applies:
¢ The UE may use the DPCH pilot bits as a phase reference.
¢ Inaddition, the UE may use either the primary CPICH or a secondary CPICH as a phase reference.

o0 By default (i.e. without any indication by higher layers) the UE may use the primary CPICH asa
phase reference.

o TheUEisinformed by higher layers when it may use a secondary CPICH as a phase reference. In this
case the UE shall not use the primary CPICH as a phase reference. Indication that a secondary CPICH
may be a phase reference is a so applicable when open loop or closed loop TX diversity is enabled for
adownlink physical channel.
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Table 17: Phase references for downlink physical channel types

"X" — Applicable, "—

— Not applicable

Physical channel
type

DPCH Dedicated
pilot (never as the
sole phase

Primary-CPICH

Secondary-CPICH

Same as
associated DPCH
or F-DPCH

reference)
P-CCPCH -
SCH -
S-CCPCH -
DPCH* X
F-DPCH* -
PICH -
MICH - -
HS-PDSCH* - X
HS-SCCH* - - - X
E-AGCH* - - - X
X
X

XXX XXX

E-RGCH* - - -
E-HICH* - - -
AICH - X -

Note*: A secondary CPICH should not be configured as a phase reference for DPCH or F-DPCH when aUE
simultaneously receives S-CCPCHs on different radio links and DPCH or F-DPCH. The UE behavior is
undefined if this configuration is used. The support for simultaneous reception of S-CCPCHs on different

radio links and DPCH or F-DPCH is optional in the UE.

Dedicated pilot bits are never the sole phase reference for any physical channel, but the UE may always use dedicated
pilot bits as a phase reference for DPCH.

Furthermore, during a DPCH or F-DPCH frame overlapping with any part of an associated HS-DSCH or HS-SCCH
subframe, the phase reference on this DPCH or F-DPCH shall not change.

5.3.3.3

The Primary CCPCH is afixed rate (30 kbps, SF=256) downlink physical channels used to carry the BCH transport
channel.

Primary Common Control Physical Channel (P-CCPCH)

Figure 15 shows the frame structure of the Primary CCPCH. The frame structure differs from the downlink DPCH in
that no TPC commands, no TFCI and no pilot bits are transmitted. The Primary CCPCH is not transmitted during the
first 256 chips of each dot. Instead, Primary SCH and Secondary SCH are transmitted during this period (see
subclause 5.3.3.5).

256 chips
4+—>
Data
(Tx OFF) N =18 bits
* >
Tgot = 2560 chips, 20 bits
Slot #0 | Slot #1 Slot #i Slot #14

A
v

1radioframe T;=10ms

Figure 15: Frame structure for Primary Common Control Physical Channel
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5.3.3.3.1 Primary CCPCH structure with STTD encoding

In case the diversity antennais present in UTRAN and the P-CCPCH is to be transmitted using open loop transmit
diversity, the data bits of the P-CCPCH are STTD encoded as given in subclause 5.3.1.1.1. The last two data bitsin

even numbered slots are STTD encoded together with the first two data bits in the following slot, except for ot #14
where the two last data bits are not STTD encoded and instead transmitted with equal power from both the antennas, see
figure 16. Higher layers signal whether STTD encoding is used for the P-CCPCH or not. In addition the
presence/absence of STTD encoding on P-CCPCH isindicated by modulating the SCH, see 5.3.3.4. During power on
and hand over between cells the UE can determine the presence of STTD encoding on the P-CCPCH, by either
receiving the higher layer message, by demodulating the SCH channel, or by a combination of the above two schemes.

i Slot #14 : Slot #0 : Slot #1 :
[} [} |

i ! ! !

! | | |

! Data on P-CCPCH ' Data on P-CCPCH ' Data on P-CCPCH '
[} [} |

i ! ! !

|

|

: [

: [ [ [ [ | [ [ [ [ : [ [ [ !

I

: STTD encoded No STTD STTD encoded : STTD encoded :

encoding

Figure 16: STTD encoding for the data bits of the P-CCPCH

5.3.34 Secondary Common Control Physical Channel (S-CCPCH)

The Secondary CCPCH is used to carry the FACH and PCH. There are two types of Secondary CCPCH: those that
include TFCI and those that do not include TFCI. It isthe UTRAN that determinesif a TFCI should be transmitted,
hence making it mandatory for al UEsto support the use of TFCI. The set of possible rates for the Secondary CCPCH
isthe same as for the downlink DPCH, see subclause 5.3.2. The frame structure of the Secondary CCPCH is shown in
figure 17.

TFCI Data Pilot
Nreg bits Ngaza bits Npio: bits

< »

Tsor = 2560 chips, 20* 2% bits (k=0..6)

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

A
v

1radioframe T; =10 ms
Figure 17: Frame structure for Secondary Common Control Physical Channel

The parameter k in figure 17 determines the total number of bits per downlink Secondary CCPCH dlot. It isrelated to
the spreading factor SF of the physical channel as SF = 256/2*. The spreading factor range is from 256 down to 4.

The values for the number of bits per field are given in Table 18. The channel bit and symbol rates givenin Table 18 are
the rates immediately before spreading. The slot formats with pilot bits are not supported in this release. The pilot
patterns are given in Table 19.

The FACH and PCH can be mapped to the same or to separate Secondary CCPCHs. If FACH and PCH are mapped to
the same Secondary CCPCH, they can be mapped to the same frame. The main difference between a CCPCH and a
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downlink dedicated physical channel isthat a CCPCH is not inner-loop power controlled. The main difference between

the Primary and Secondary CCPCH is that the transport channel mapped to the Primary CCPCH (BCH) can only have a
fixed predefined transport format combination, while the Secondary CCPCH support multiple transport format

combinations using TFCI.

Table 18: Secondary CCPCH fields

Slot Format | Channel Bit Channel SF Bits/ Frame | Bits/ | Ngata1 Npilot Nrci
#i Rate (kbps) Symbol Rate Slot
(ksps)

0 30 15 256 300 20 20 0 0
1 30 15 256 300 20 12 8 0
2 30 15 256 300 20 18 0 2
3 30 15 256 300 20 10 8 2
4 60 30 128 600 40 40 0 0
5 60 30 128 600 40 32 8 0
6 60 30 128 600 40 38 0 2
7 60 30 128 600 40 30 8 2
8 120 60 64 1200 80 72 0 8*
9 120 60 64 1200 80 64 8 8*
10 240 120 32 2400 160 152 0 8*
11 240 120 32 2400 160 144 8 8*
12 480 240 16 4800 320 312 0 8*
13 480 240 16 4800 320 296 16 8*
14 960 480 8 9600 640 632 0 8*
15 960 480 8 9600 640 616 16 8*
16 1920 960 4 19200 1280 | 1272 0 8*
17 1920 960 4 19200 1280 [ 1256 16 8*

* If TFCI bits are not used, then DTX shall be used in TFCI field.

The pilot symbol pattern described in Table 19 is not supported in this release. The shadowed part can be used as frame
synchronization words. (The symbol pattern of pilot symbols other than the frame synchronization word shall be "11").
In Table 19, the transmission order is from left to right. (Each two-bit pair represents an 1/Q pair of QPSK modulation.)

Table 19: Pilot Symbol Pattern

Npilot = 8 Npilot = 16

Symbol 0 1 2 3 0 1 2 3 4 5 6 7
#

Slot #0 11 11 11 10 11 11 11 10 11 11 11 10
1 11 00 11 10 11 00 11 10 11 11 11 00
2 11 01 11 01 11 01 11 01 11 10 11 00
3 11 00 11 00 11 00 11 00 11 01 11 10
4 11 10 11 01 11 10 11 01 11 11 11 11
5 11 11 11 10 11 11 11 10 11 01 11 01
6 11 11 11 00 11 11 11 00 11 10 11 11
7 11 10 11 00 11 10 11 00 11 10 11 00
8 11 01 11 10 11 01 11 10 11 00 11 11
9 11 11 11 11 11 11 11 11 11 00 11 11
10 11 01 11 01 11 01 11 01 11 11 11 10
11 11 10 11 11 11 10 11 11 11 00 11 10
12 11 10 11 00 11 10 11 00 11 01 11 01
13 11 00 11 11 11 00 11 11 11 00 11 00
14 11 00 11 11 11 00 11 11 11 10 11 01

For dot formats using TFCI, the TFCI value in each radio frame corresponds to a certain transport format combination
of the FACHs and/or PCHSs currently in use. This correspondence is (re-)negotiated at each FACH/PCH
addition/removal. The mapping of the TFCI bits onto slotsis described in [3].
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5.3.34.1 Secondary CCPCH structure with STTD encoding

In case the diversity antennais present in UTRAN and the S-CCPCH is to be transmitted using open loop transmit
diversity, the dataand TFCI bits of the SSCCPCH are STTD encoded as given in subclause 5.3.1.1.1. The pilot symbol
pattern for antenna 2 for the S-CCPCH given in Table 20 is not supported in thisrelease.

Table 20: Pilot symbol pattern for antenna 2 when STTD encoding is used on the S-CCPCH

Npilot = 8 Npilot = 16
Symbol 0 1 2 3 0 1 2 3 4 5 6 7
#
Slot #0 11 00 00 10 11 00 00 10 11 00 00 10
1 11 00 00 01 11 00 00 01 11 10 00 10

11 11 00 00 11 11 00 00 11 10 00 11
3 11 10 00 01 11 10 00 01 11 00 00 00
4 11 11 00 11 11 11 00 11 11 01 00 10
5 11 00 00 10 11 00 00 10 11 11 00 00
6 11 10 00 10 11 10 00 10 11 01 00 11
7 11 10 00 11 11 10 00 11 11 10 00 11
8 11 00 00 00 11 00 00 00 11 01 00 01
9 11 01 00 10 11 01 00 10 11 01 00 01

10 11 | 112 | 00 | 00 | 11 | 11 | 00 | 00 | 11 | 00 | 00 | 10

11 11 | 01 | 00 | 21 | 11 | 01 [ 00 | 11 | 11 | 00 | 0O | O1

12 11 | 10 | 00 | 21 | 11 | 10 | 00 | 11 | 11 | 11 | 00 | 00

13 11 | 01 | 00 | 01 | 11 | 01 [ 00 | O1 | 11 | 10 | 0O | O1

14 11 | 01 | 00 | 01 | 11 | 01 | 00 | 01 | 11 | 11 | 00 | 11
5.3.35 Synchronisation Channel (SCH)

The Synchronisation Channel (SCH) isa downlink signal used for cell search. The SCH consists of two sub channels,
the Primary and Secondary SCH. The 10 ms radio frames of the Primary and Secondary SCH are divided into 15 dlots,
each of length 2560 chips. Figure 18 illustrates the structure of the SCH radio frame.

! Slot #0 : Slot #1 : ! Slot #14 !

| [} [} | |

| [} [} | |

Primar ' |
SCH ’ acy acp i ac, i
Secondary : : i - :
SCH ac," acs" | c0o0 00 @ ac,"™ i
- ! i [ :

5256 chips i i i i

| | [} | |

i 2560 chips 5 ' 5 i

|

|
|
| @
M=
'

One 10 ms SCH radio frame

Figure 18: Structure of Synchronisation Channel (SCH)

The Primary SCH consists of a modulated code of length 256 chips, the Primary Synchronisation Code (PSC) denoted
¢y infigure 18, transmitted once every slot. The PSC is the same for every cell in the system.

The Secondary SCH consists of repeatedly transmitting a length 15 sequence of modulated codes of length 256 chips,
the Secondary Synchronisation Codes (SSC), transmitted in parallel with the Primary SCH. The SSC is denoted ¢ * in
figure 18, wherei =0, 1, ..., 63 isthe number of the scrambling code group, and k=0, 1, ..., 14 isthe sot nhumber.
Each SSC is chosen from a set of 16 different codes of length 256. This sequence on the Secondary SCH indicates
which of the code groups the cell's downlink scrambling code belongs to.

The primary and secondary synchronization codes are modulated by the symbol a shown in figure 18, which indicates
the presence/ absence of STTD encoding on the P-CCPCH and is given by the following table:
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P-CCPCH STTD encoded a=+1
P-CCPCH not STTD encoded a=-1

5.3.35.1 SCH transmitted by TSTD

Figure 19 illustrates the structure of the SCH transmitted by the TSTD scheme. In even numbered slots both PSC and
SSC are transmitted on antenna 1, and in odd numbered slots both PSC and SSC are transmitted on antenna 2.

: Slot #0 : Slot #1 ! Slot #2 ! Slot #14 !
i I i : :
ac (or ac ac |
Antenna 1 P P P i
— e . : !
ac,'” o ac,? ceccese [ i
| ( ] H |
I i I ! !
(Tx OFF) ac (Tx OFF) (Tx OFF) :
Antenna 2 P i
o oo o oD |
j S H
I | | ' !
Figure 19: Structure of SCH transmitted by TSTD scheme
5.3.3.6 Void
5.3.3.7 Acquisition Indicator Channel (AICH)

The Acquisition Indicator channel (AICH) is afixed rate (SF=256) physical channel used to carry Acquisition
Indicators (Al). Acquisition Indicator Al corresponds to signature s on the PRACH.

Figure 21 illustrates the structure of the AICH. The AICH consists of a repeated sequence of 15 consecutive access
dots (AS), each of length 5120 chips. Each access slot consists of two parts, an Acquisition-Indicator (Al) part
consisting of 32 real-valued signals &, ..., a; and apart of duration 1024 chips with no transmission that is not
formally part of the AICH. The part of the slot with no transmission is reserved for possible use by CSICH or possible
future use by other physical channels.

The spreading factor (SF) used for channelisation of the AICH is 256.
The phase reference for the AICH isthe Primary CPICH.

Al part = 4096 chips, 32 real-valued signals 1024 chins o
a,|a, |a, azolas; Transmission Off
AS #14 | AS#0 AS #1 AS # AS #14 | AS#0
20 ms

Figure 21: Structure of Acquisition Indicator Channel (AICH)

Therea-valued signasay, &, ..., & infigure 21 are given by
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15
a, =) Alpb,
s=0

where Al taking the values +1, -1, and 0, is the acquisition indicator corresponding to signature s and the sequence by,
..., bsa1 isgiven by Table 22. If the signature sis not a member of the set of available signatures for all the Access
Service Class (ASC) for the corresponding PRACH (cf [5]), then Algshall be set to 0.

The use of acquisition indicatorsis described in [5]. If an Acquisition Indicator is set to +1, it represents a positive
acknowledgement. If an Acquisition Indicator is set to -1, it represents a negative acknowledgement.

The real-valued signals, g, are spread and modulated in the same fashion as bits when represented in{ +1, -1} form.

In case ST TD-based open-loop transmit diversity is applied to AICH, STTD encoding according to subclause 5.3.1.1.1
is applied to each sequence bsg, bs1, ..., bs31 Separately before the sequences are combined into AICH signals &, ..., 8.

Table 22: AICH signature patterns

s bs.0, bs1..., bsa1
0 1111111111111 1111111111111111111
1 11-1-111-1-111-1-111-1-111-1-111-1-111-1-111-1-+-1
2 1111-1-1-1-11111-1-1-1-11111-1-1-1-11111-1-1-1"+-1
3 11-1-1-1-11111-1-1-1-11111-1-1-1-11111-1-1-1-111
4 11111111-1-1-1-1-1-1-1-111111111-1-1-1-1-1-1-1-¢-1
5 11-1-111-1-1-1-111-1-11111-1-111-1-1-1-111-1-111
6 1111-1-1-1-1-1-1-1-111111111-1-1-1-1-1-1-1-11111
7 11-1-1-1-111-1-11111-1-111-1-1-1-111-1-11111-1°-1
8 1111111111111 111-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1
9 11-1-111-1-111-1-111-1-1-1-111-1-111-1-111-1-111
0121 111-1-1-1-11111-1-1-1-1-1-1-1-11111-1-1-1-11111
17 (2 1-1-1-1-11111-1-1-1-111-1-11111-1-1-1-11111-1"+-1
2 j2 1711 1111-1-1-1-1-1-1-1-1-1-1-1-1-1-1-1-111111 111
3(j]121-1-111-1-1-1-111-1-111-1-111-1-11111-1-111-1-1
4 (1 111-1-1-1-1-1-1-1-11111-1-1-1-111111111-1-1-1°-1
5 (1 1-1-1-1-111-1-11111-1-1-1-11111-1-111-1-1-1-111

5.3.3.8 Void

5.3.3.9 Void

5.3.3.10 Paging Indicator Channel (PICH)

The Paging Indicator Channel (PICH) is afixed rate (SF=256) physical channel used to carry the paging indicators. The
PICH is always associated with an S-CCPCH to which a PCH transport channel is mapped.

Figure 24 illustrates the frame structure of the PICH. One PICH radio frame of length 10 ms consists of 300 bits (b, by,
..., bogg). Of these, 288 bits (b, by, ..., bg;) are used to carry paging indicators. The remaining 12 bits are not formally
part of the PICH and shall not be transmitted (DTX). The part of the frame with no transmission is reserved for possible
future use.

. L 12 bits (transmission
288 bits for paging indication off)

ol -
>
bO b1 b287 b288 b299

%% AAAAAAAAAAAAAAA _

777

\/

1\

A

One radio frame (10 ms)

Figure 24: Structure of Paging Indicator Channel (PICH)
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In each PICH frame, Np paging indicators { Py, ..., Pyp1} aretransmitted, where Np=18, 36, 72, or 144.

The PI calculated by higher layers for use for acertain UE, is associated to the paging indicator Py, where q is computed
as afunction of the Pl computed by higher layers, the SFN of the P-CCPCH radio frame during which the start of the
PICH radio frame occurs, and the number of paging indicators per frame (Np):

q= (PI +{((18><(SFN +| SFN/8]+| SFN/64 |+ SFN /512j))mod144)xlNTiD mod Np

Further, the PI calculated by higher layers is associated with the value of the paging indicator P,. If a paging indicator in
acertain frameisset to "1" it isan indication that UES associated with this paging indicator and Pl should read the
corresponding frame of the associated S-CCPCH.

The PI bitmap in the PCH data frames over lub contains indication values for al higher layer Pl values possible. Each
bit in the bitmap indicatesif the paging indicator associated with that particular Pl shall be set to O or 1. Hence, the
calculation in the formula above is to be performed in Node B to make the association between Pl and P,

The mapping from { Py, ..., Pyp1} to the PICH bits{by, ..., g7} are according to Table 24.

Table 24: Mapping of paging indicators P, to PICH bits

Number of paging indicators per frame Pq=1 Pq=0
(Np)
Np=18 {bieg, ..., biegras}=1{1,1,..., 1} {bieq, ..., Bieg+15} ={0, 0,..., O}
Np=36 {beg, ..., beg+7} = {1, 1,..., 1} {bsq, ..., bsg+7} = {0, O,..., 0}
Np=72 {Daq, ..., bag+a} ={1,1,..., 1} {Daq, ..., bag+3} ={0, O,..., 0}
Np=144 {b2g, b2g+1} = {1, 1} {b2g, b2g+1} = {0, O}

When transmit diversity is employed for the PICH, STTD encoding is used on the PICH bits as described in
subclause 5.3.1.1.1.

5.3.3.11 Void

5.3.3.12 Shared Control Channel (HS-SCCH)

The HS-SCCH is afixed rate (60 kbps, SF=128) downlink physical channel used to carry downlink signalling related to
HS-DSCH transmission. Figure 26A illustrates the sub-frame structure of the HS-SCCH.

Data
Ngaa1 DItS

Tyat = 2560 chips, 40 bits

vd
v

Slot #0 Slot#l Slot #2

A
v

1 subframe Ti=2ms
Figure 26A: Subframe structure for the HS-SCCH
5.3.3.13 High Speed Physical Downlink Shared Channel (HS-PDSCH)

The High Speed Physical Downlink Shared Channel (HS- PDSCH) is used to carry the High Speed Downlink Shared
Channel (HS-DSCH).
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A HS-PDSCH corresponds to one channelization code of fixed spreading factor SF=16 from the set of channelization
codes reserved for HS-DSCH transmission. Multi-code transmission is alowed, which trandates to UE being assigned
multiple channelisation codes in the same HS-PDSCH subframe, depending on its UE capability.

The subframe and dot structure of HS-PDSCH are shown in figure 26B.

Data
Ngaa1 bits

vd
v

Taor = 2560 chips, M*10*2 ¥ bits (k=4)

Slot #0 Slot#l Slot #2

A
v

1 subframe: T; =2 ms

Figure 26B: Subframe structure for the HS-PDSCH

An HS-PDSCH may use QPSK or 16QAM modulation symbols. In figure 26B, M is the number of bits per modulation
symbolsi.e. M=2 for QPSK and M=4 for 16QAM. The slot formats are shown in table 26.

Table 26: HS-DSCH fields

Slot format #i Channel Channel SF Bits/ HS- | Bits/ Slot Ndata
Bit Rate Symbol DSCH
(kbps) Rate (ksps) subframe
0(QPSK) 480 240 16 960 320 320
1(16QAM) 960 240 16 1920 640 640

All relevant Layer 1 information is transmitted in the associated HS-SCCH i.e. the HS-PDSCH does not carry any
Layer 1 information.

5.3.3.14 E-DCH Absolute Grant Channel (E-AGCH)

The E-DCH Absolute Grant Channel (E-AGCH) isafixed rate (30 kbps, SF=256) downlink physical channel carrying
the uplink E-DCH absolute grant. Figure 26C illustrates the frame and sub-frame structure of the E-AGCH.

An E-DCH absolute grant shall be transmitted over one E-AGCH sub-frame or one E-AGCH frame. The transmission
over one E-AGCH sub-frame and over one E-AGCH frame shall be used for UEs for which E-DCH TTI is set to
respectively 2 msand 10 ms.

E-AGCH 20 bits

A
\

Tsiot = 2560 chips

Slot #0 Slot #1

Slot #2 Slot #i

Slot #14

A

\/

1 subframe =2 ms

\/

1 radio frame, Ty = 10 ms
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Figure 26C: Sub-frame structure for the E-AGCH

5.3.3.15 MBMS Indicator Channel (MICH)

The MBMS Indicator Channel (MICH) is afixed rate (SF=256) physical channel used to carry the MBM S notification
indicators. The MICH is aways associated with an S-CCPCH to which a FACH transport channel is mapped.

Figure 26D illustrates the frame structure of the MICH. One MICH radio frame of length 10 ms consists of 300 bits (b,
by, ..., bagg). Of these, 288 bits (bg, by, ..., bag7) are used to carry notification indicators. The remaining 12 bits are not
formally part of the MICH and shall not be transmitted (DTX).

. e 12 bits (transmission
288 bits for notification indication

< > o >
bo bs D2g7 bzss D299
%% ,,,,,,,,,,,,,,, %

A

One radio frame (10 ms)
Figure 26D: Structure of MBMS Indicator Channel (MICH)

In each MICH frame, Nn notification indicators { Ny, ..., Nnn.1} aretransmitted, where Nn=18, 36, 72, or 144.

The set of NI calculated by higher layers, is associated to a set of notification indicators Ny, where g is computed as a
function of the NI computed by higher layers, the SFN of the P-CCPCH radio frame during which the start of the MICH
radio frame occurs, and the number of notification indicators per frame (Nn):

q - L((c:x(m 1 ((Cx EN)mod G)) modG)X%J

where G = 2'° and C = 25033,

The set of NI signalled over lub indicates all higher layer NI values for which the notification indicator on MICH
should be set to 1 during the corresponding modification period; al other indicators shall be set to 0. Hence, the
calculation in the formula above shall be performed in the Node B every MICH frame to make the association between
NI and N

The mapping from { Ny, ..., Nyn.1} to the MICH bits{by, ..., byg;} are according to table 27.

Table 27: Mapping of paging indicators Nq to MICH bits

Number of notification Ng=1 Ng =0
indicators per frame
(Nn)
Nn=18 {bieq, ..., b1egr1s} ={1, 1,..., 1} {bisq, ..., b16g+15} ={0, 0,..., O}
Nn=36 {bgq, ciy b8q+7} = {1, 1,..., 1} {bSq, ceay b8q+7} = {O, 0,..., 0}
Nn=72 {baqg, ..., bags3} ={1,1,..., 1} {Daq, ..., bag+3} ={0, O,..., 0}
Nn=144 {bzq, b2q+1} = {l, l} {bzq, b2q+1} = {0, 0}

When transmit diversity is employed for the MICH, STTD encoding is used on the MICH bits as described in
subclause 5.3.1.1.1.
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6 Mapping and association of physical channels

6.1 Mapping of transport channels onto physical channels

Figure 27 summarises the mapping of transport channels onto physical channels.
ransport Channels Physical Channels

CH  —— Dedicated Physica Data Channel (DPDCH)
Dedicated Physical Control Channel (DPCCH)
Fractional Dedicated Physical Channel (F-DPCH)

-DCH —— E-DCH Dedicated Physicd Data Channel (E-DPDCH)
E-DCH Dedicated Physical Control Channel (E-DPCCH)
E-DCH Absolute Grant Channel (E-AGCH)
E-DCH Relative Grant Channel (E-RGCH)
E-DCH Hybrid ARQ Indicator Channel (E-HICH)

ACH ——— Physicad Random Access Channel (PRACH)

Common Pilot Channel (CPICH)

CH ———— Primary Common Control Physical Channel (P-CCPCH)
ACH 7 Secondary Common Control Physical Channel (S-CCPCH)
CH

Synchronisation Channel (SCH)
Acquisition Indicator Channel (AICH)
Paging Indicator Channel (PICH)
MBMS Notification Indicator Channel (MICH)
HSDSCH™  High Speed Physical Downlink Shared Channel (HS-PDSCH)
HS-DSCH-related Shared Control Channel (HS-SCCH)
Dedicated Physical Control Channel (uplink) for HS-DSCH (HS-DPCCH)

Figure 27: Transport-channel to physical-channel mapping

The DCHs are coded and multiplexed as described in [3], and the resulting data stream is mapped sequentially (first-in-
first-mapped) directly to the physical channel(s). The mapping of BCH and FACH/PCH is equally straightforward,
where the data stream after coding and interleaving is mapped sequentially to the Primary and Secondary CCPCH
respectively. Also for the RACH, the coded and interleaved bits are sequentially mapped to the physical channel, in this
case the message part of the PRACH. The E-DCH is coded as described in [3], and the resulting data stream is mapped
sequentially (first-in-first-mapped) directly to the physical channel(s).

6.2 Association of physical channels and physical signals

Figure 28 illustrates the association between physical channels and physical signals.
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Physical Signals Physical Channels

PEACH preamblepart _ Physical Random Access Channel (FEACH)

Figure 28: Physical channel and physical signal association

7 Timing relationship between physical channels

7.1 General

The P-CCPCH, on which the cell SFN is transmitted, is used as timing reference for all the physical channels, directly
for downlink and indirectly for uplink.

Figure 29 describes the frame timing of some of the downlink physical channels; the timing of the
remaining downlink physical channels and of the uplink physical channels is specified in the
remaining subclauses. For the AICH the access slot timing is included. Transmission timing for
uplink physical channels is given by the received timing of downlink physical channels.

s JIOOOO0TOTO0nnryornresrinoyo
s JOOOOTTROnroonrornresrorerint

Any CPICH

P-CCPCH Radio framewith (SFN modulo 2) =0 Radio framewith (SFN modulo 2) = 1

kith S-CCPCH,__Ts-ccpcHk

\

TpicH
< -

- -

PICH for k:th
S-CCPCH

AICH access| #0 | #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10) #11, #12| #13| #14
slots I e e e e 5 A s e R B

nith DPCH o ToPCHn

pith F-DPCH o TF-DPCHp

|

HS-SCCH Subframe | Subframe | Subframe | Subframe | Subframe
Subframes #0 #1 #2 #3 #4

\J

A
\
A

10 ms 10 ms

Figure 29: Radio frame timing and access slot timing of downlink physical channels
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The following applies:
- SCH (primary and secondary), CPICH (primary and secondary) and P-CCPCH have identical frame timings.

- The S-CCPCH timing may be different for different SS<CCPCHs, but the offset from the P-CCPCH frame timing
isamultiple of 256 chips, i.e. Tsccpcrx = Tk X 256 chip, T, O {0, 1, ..., 149}.

- ThePICH timing is Tpcy = 7680 chips prior to its corresponding SS-CCPCH frame timing, i.e. the timing of the
S-CCPCH carrying the PCH transport channel with the corresponding paging information, see also
subclause 7.2.

- AICH access dots #0 starts the same time as P-CCPCH frames with (SFN modulo 2) = 0. The AICH/PRACH
timing is described in subclauses 7.3 and 7.4 respectively.

- The DPCH timing may be different for different DPCHSs, but the offset from the P-CCPCH frametiming is a

multiple of 256 chips, i.e. Tppcrn = Tn X 256 chip, T, O {0, 1, ..., 149}. The DPCH (DPCCH/DPDCH) timing
relation with uplink DPCCH/DPDCHs is described in subclause 7.6.

- The F-DPCH timing may be different for different F-DPCHs, but the offset from the P-CCPCH frametimingisa

multiple of 256 chips, i.e. Tr.ppchp = Tp X 256 chip, T, 0 {0, 1, ..., 149}. The F-DPCH timing relation with
uplink DPCCH/DPDCHSsis described in subclause 7.6.

- The start of HS-SCCH subframe #0 is aligned with the start of the P-CCPCH frames. The relative timing
between a HS-PDSCH and the corresponding HS-SCCH is described in subclause 7.8.

- TheE-HICH, E-RGCH and E-AGCH downlink timing are respectively specified in subclause 7.10, 7.11 and
7.12. The E-DPCCH and E-DPDCH uplink timing are specified in subclause 7.13.

7.2 PICH/S-CCPCH timing relation

Figure 30 illustrates the timing between a PICH frame and its associated single S-CCPCH frame, i.e. the SSCCPCH
frame that carries the paging information related to the paging indicatorsin the PICH frame. A paging indicator setin a

PICH frame means that the paging message is transmitted on the PCH in the S-=CCPCH frame starting Tpicy chips after
the transmitted PICH frame. Tpcy is defined in subclause 7.1.

PICH frame containing paging indicator

———— e e a

| Associated S-CCPCH frame

Figure 30: Timing relation between PICH frame and associated S-CCPCH frame

7.3 PRACH/AICH timing relation

The downlink AICH isdivided into downlink access slots, each access dot is of length 5120 chips. The downlink
access dots are time aligned with the P-CCPCH as described in subclause 7.1.

The uplink PRACH is divided into uplink access dlots, each access dot is of length 5120 chips. Uplink access dot
number n is transmitted from the UE 1., chips prior to the reception of downlink access slot number n,n=0, 1, ..., 14.

Transmission of downlink acquisition indicators may only start at the beginning of a downlink access slot. Similarly,
transmission of uplink RACH preambles and RACH message parts may only start at the beginning of an uplink access
slot.

The PRACH/AICH timing relation is shown in figure 31.
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One access slot
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Figure 31: Timing relation between PRACH and AICH as seen at the UE

The preamble-to-preamble distance 1,,., shall be larger than or equal to the minimum preamble-to-preamble distance
Tp-pmins 1.€. Tpp = Tppmin-

In addition to T, min, the preamble-to-Al distance 1,., and preamble-to-message distance t,., are defined as follows:
- when AICH_Transmission_Timing is set to O, then
To-p,min = 15360 chips (3 access slots)
Tpa = 7680 chips
Tp-m = 15360 chips (3 access dlots)
- when AICH_Transmission_Timing isset to 1, then
To-p,min = 20480 chips (4 access slots)
Tp-a = 12800 chips
Tp-m = 20480 chips (4 access dots)

The parameter AICH_Transmission_Timing is signalled by higher layers.

7.4 Void
7.5 Void

7.6 DPCCH/DPDCH timing relations

7.6.1 Uplink

In uplink the DPCCH and all the DPDCHSs transmitted from one UE have the same frame timing.

7.6.2 Downlink

In downlink, the DPCCH and all the DPDCHs carrying CCTrCHs of dedicated type to one UE have the same frame
timing.

Note: support of multiple CCTrChs of dedicated type is not part of the current release.
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7.6.3 Uplink/downlink timing at UE

At the UE, the uplink DPCCH/DPDCH frame transmission takes place approximately T, chips after the reception of the
first detected path (in time) of the corresponding downlink DPCCH/DPDCH or F-DPCH frame. T, is a constant defined
to be 1024 chips. The first detected path (in time) is defined implicitly by the relevant testsin [14]. More information
about the uplink/downlink timing relation and meaning of T, can be found in [5].

7.7 Uplink DPCCH/HS-DPCCH/HS-PDSCH timing at the UE

Figure 34 shows the timing offset between the uplink DPCH, the HS-PDSCH and the HS-DPCCH at the UE. An HS-
DPCCH sub-frame starts mx 256 chips after the start of an uplink DPCH frame that corresponds to the DL DPCH or
F-DPCH frame from the HS-DSCH serving cell containing the beginning of the related HS-PDSCH subframe with m
calculated as

m = (Trx_aitf /256 ) + 101

where Trx_gis iSthe difference in chips (Trx_gt =0, 256, ....., 38144), between

- thetransmit timing of the start of the related HS-PDSCH subframe (see sub-clauses 7.8 and 7.1)
and

- thetransmit timing of the start of the downlink DPCH or F-DPCH frame from the HS-DSCH serving cell that
contains the beginning of the HS-PDSCH subframe (see sub-clause 7.1).

At any one time, mtherefore takes one of a set of five possible values according to the transmission timing of HS-
DSCH sub-frame timings relative to the DPCH or F-DPCH frame boundary. The UE and Node B shall only update the
set of values of min connection to UTRAN reconfiguration of downlink timing.

More information about uplink timing adjustments can be found in [5].

Tsat 2560 chips
4+—>

Uplink DPCH Slot#0 [ Slot #1 | Slot#2 | Slot #3 | Slot #4 | Slot #5 | Slot #6 | Slot #7 | Slot #8 | Slot #9 | Slot #10; Slot #11} Siot #12:

3xTua 7680 chips

HS-PDSCH at UE

Tuer = 19200 chips

Uplink HS-DPCCH | :

mx256 chips 3XTsot 7680 chips

Figure 34: Timing structure at the UE for HS-DPCCH control signalling

7.8 HS-SCCH/HS-PDSCH timing

Figure 35 shows the relative timing between the HS-SCCH and the associated HS-PDSCH for one HS-DSCH sub-
frame. The HS-PDSCH starts Thsposch = 2% Tgot = 5120 chips after the start of the HS-SCCH.
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3xTyy 7680 chips

v
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HS-SCCH

3xTqq 7680 chips

HS-PDSCH HS-DSCH sub-frame

< >
< >

Thsposc (2% Tgot 5120 chips)

Figure 35: Timing relation between the HS-SCCH and the associated HS-PDSCH.

7.9 MICH/S-CCPCH timing relation

Figure 36 illustrates the timing between the MICH frame boundaries and the frame boundaries of the associated
S-CCPCH, i.e. the S'CCPCH that carries the MBMS control information related to the notification indicators in the

MICH frame. The MICH transmission timing shall be such that the end of radio frame boundary occurs Ty cy chips
before the associated S-CCPCH start of radio frame boundary. Ty,cn is equal to 7680 chips.

The MICH frames during which the Node B shall set specific notification indicators and the S-CCPCH frames during
which the Node B shall transmit the corresponding MBMS control datais defined by higher layers.

Radio frame (10 ms)

A
N

MICH

S-CCPCH

< <
>< >

Twmicn Radio frame (10 ms)

Figure 36: Timing relation between MICH frame and associated S-CCPCH frame

7.10 E-HICH/P-CCPCH/DPCH timing relation

The timing of the E-HICH relative to the P-CCPCH isillustrated in figure 37.

When the E-DCH TTI is 10 msthe E-HICH frame offset relative to P-CCPCH shall be Te.cn,n Chips with

TDPCH ’n/256)_ 70
30

TeticHn = 5120+7680><L(

When the E-DCH TTI is 2 msthe E-HICH frame offset relative to P-CCPCH shall be Te_cr n chips with

DPCH ,n/256)+ S0
30

T
TeticHn = 5120+7680><L(
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TE-HICH r

E-DCHTT =10ms E-HICH (8 ms)

E-HICH

E-DCHTT =2 ms Subframe 0 Subframe 1 Subframe 2 Subframe 3 Subframe 4

Figure 37: E-HICH timing

7.11 E-RGCH/P-CCPCH/DPCH timing relation

The timing of the E-RGCH relative to the P-CCPCH isillustrated in figure 38.

When transmitted to a UE for which the cell transmitting the E-RGCH isin the E-DCH serving radio link set, the E-
RGCH frame offset shall be asfollows:

e iftheE-DCH TTI is 10 ms, the E-RGCH frame offset relative to P-CCPCH shall be Tg.rgchn Chips with

oPCH ./ 256) - 70J

T
Te-rocH n = 5120+ 7680 L( =

e iftheE-DCH TTI is2 msthe E-RGCH frame offset relative to P-CCPCH shall be Te.rgcn,n Chips with

(TDPCH ,n/256)+ 50
30

Te-rocH n = 5120+ 7680{

When transmitted to a UE for which the cell transmitting the E-RGCH is not in the E-DCH serving radio link set, the E-
RGCH frame offset relative to P-CCPCH shall be Te.rgen = 5120 chips.

38400 chips
P-CCPCH
:5120 chips :
l
Cell not in Iserving RLS E-RGCH (10 ms)
|
) TERGCHN l
' l
E-DCH TTI = 10 ms (cell in serving RLS) E-RGCH (8 ms)
(
E-DCH TTI=2 Ili ing RLS E-RGCH
’ = 2ms (cellin serving RLS) Subframe 0 Subframe 1 Subframe 2 Subframe 3 Subframe 4

Figure 38: E-RGCH timing

7.12 E-AGCH/P-CCPCH timing relation

The E-AGCH frame offset relative to P-CCPCH shall be Te.accn = 5120 chips asillustrated in figure 39.
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38400 chips
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P-CCPCH

5120 chips |

E-DCH TTI = 10 ms E-AGCH (10 ms)

E-DCH TTI=2 E-AGCH
) sems Subframe 0 Subframe 1 Subframe 2 Subframe 3 Subframe 4

Figure 39: E-AGCH timing

7.13 E-DPDCH/E-DPCCH/DPCCH timing relation

The frame timing of the E-DPCCH and al E-DPDCHs transmitted from one UE shall be the same as the uplink
DPCCH frame timing.
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