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3 Abbreviations

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

16QAM
ARQ
BER
CCTrCH

16 Quadrature Amplitude Modulation
Automatic Repeat Request

Bit Error Rate

Coded Composite Transport Channel

CPCH— Common-Packet Channel

DCA
DCH
DS-CDMA
DSCH
DwPCH
DwPTS
FAUSCH
FDD
FEC
FER
GSM
HS-DSCH
L1

L2

L3

LAC
MAC
Mcps
ODMA
QPSK
RACH
RF

RLC
RRC
SAP
SCCC
SCH

SIR
TDD
TDMA
TFCI

UE
UMTS
UpPTS
UpPCH
UTRA
UTRAN
WCDMA

Dynamic channel allocation

Dedicated Channel

Direct-Sequence Code Division Multiple Access
Downlink Shared Channel

Downlink Pilot Channel

Downlink Pilot Time Slot

Fast Uplink Signalling Channel

Freguency Division Duplex

Forward Error Correction

Frame Error Rate

Global System for Mobile Communication
High Speed Downlink Shared channel
Layer 1 (physical layer)

Layer 2 (datalink layer)

Layer 3 (network layer)

Link Access Control

Medium Access Control

Mega Chip Per Second

Opportunity Driven Multiple Access
Quaternary Phase Shift Keying

Random Access Channel

Radio Frequency

Radio Link Control

Radio Resource Control

Service Access Point

Serial Concatenated Convolutional Code
Synchronisation Channel
Signal-to-Interference Ratio

Time Division Duplex

Time Division Multiple Access
Transport-Format Combination Indicator
User Equipment

Universal Mobile Telecommunications System
Uplink Pilot Time Slot

Uplink Pilot Channel

UMTS Terrestrial Radio Access

UMTS Terrestrial Radio Access Network
Wide-band Code Division Multiple Access
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————— Change of Section ----

5.5 TS 25.213: Spreading and modulation (FDD)

The scopeis to establish the characteristics of the spreading and modulation in the FDD mode, and to specify:
- the spreading (channelisation plus scrambling);
- generation of channelisation and scrambling codes;
- generation of RACH and-CPCH-preamble codes;
- generation of SCH synchronisation codes,
- modulation.

RF channel arrangements and Pulse shaping are specified in TS 25.101 for UE and in TS 25.104 for Node-B.

3GPP
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3 Abbreviations

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

16QAM
ARQ
BER
CCTrCH

16 Quadrature Amplitude Modulation
Automatic Repeat Request

Bit Error Rate

Coded Composite Transport Channel

CPCH— Common-Packet Channel

DCA
DCH
DS-CDMA
DSCH
DwPCH
DwPTS
FAUSCH
FDD
FEC
FER
GSM
HS-DSCH
L1

L2

L3

LAC
MAC
Mcps
ODMA
QPSK
RACH
RF

RLC
RRC
SAP
SCCC
SCH

SIR
TDD
TDMA
TFCI

UE
UMTS
UpPTS
UpPCH
UTRA
UTRAN
WCDMA

Dynamic channel allocation

Dedicated Channel

Direct-Sequence Code Division Multiple Access
Downlink Shared Channel

Downlink Pilot Channel

Downlink Pilot Time Slot

Fast Uplink Signalling Channel

Freguency Division Duplex

Forward Error Correction

Frame Error Rate

Global System for Mobile Communication
High Speed Downlink Shared channel
Layer 1 (physical layer)

Layer 2 (datalink layer)

Layer 3 (network layer)

Link Access Control

Medium Access Control

Mega Chip Per Second

Opportunity Driven Multiple Access
Quaternary Phase Shift Keying

Random Access Channel

Radio Frequency

Radio Link Control

Radio Resource Control

Service Access Point

Serial Concatenated Convolutional Code
Synchronisation Channel
Signal-to-Interference Ratio

Time Division Duplex

Time Division Multiple Access
Transport-Format Combination Indicator
User Equipment

Universal Mobile Telecommunications System
Uplink Pilot Time Slot

Uplink Pilot Channel

UMTS Terrestrial Radio Access

UMTS Terrestrial Radio Access Network
Wide-band Code Division Multiple Access
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————— Change of Section ----

5.5 TS 25.213: Spreading and modulation (FDD)

The scopeis to establish the characteristics of the spreading and modulation in the FDD mode, and to specify:
- the spreading (channelisation plus scrambling);
- generation of channelisation and scrambling codes;
- generation of RACH and-CPCH-preamble codes;
- generation of SCH synchronisation codes,
- modulation.

RF channel arrangements and Pulse shaping are specified in TS 25.101 for UE and in TS 25.104 for Node-B.

3GPP
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3.2 Abbreviations

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

16QAM 16 Quadrature Amplitude Modulation
Al Acquisition Indicator
AICH Acquisition Indicator Channel

BCH Broadcast Channel

CA——— Channel-Assignment

: : | ) i
CCC——————CPCH-Control-Command

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel

CPICH Common Pilot Channel
CQl Channel Quality Indicator
CSICH———CPCH-Status-tndicator- Channel
DCH Dedicated Channel
DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel
DPDCH Dedicated Physical Data Channel
DSCH Downlink Shared Channel

RITa a'alaa¥\V/ a|FaWA QC

DTX Discontinuous Transmission

FACH Forward Access Channel

FBI Feedback Information

FSW Frame Synchronization Word

HS-DPCCH Dedicated Physical Control Channel (uplink) for HS-DSCH
HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH Shared Control Channel for HS-DSCH

ICH Indicator Channel

MUI Mobile User Identifier

PCH Paging Channel

P-CCPCH Primary Common Control Physical Channel
PEPCH——Physieal-Comman-Packet-Channel

PDSCH Physical Downlink Shared Channel

PICH Page Indicator Channel

PRACH Physical Random Access Channel

PSC Primary Synchronisation Code

RACH Random Access Channel

RNC Radio Network Controller

S-CCPCH Secondary Common Control Physical Channel
SCH Synchronisation Channel

SF Spreading Factor

SFN System Frame Number

S Statustrdieater

SSC Secondary Synchronisation Code

STTD Space Time Transmit Diversity

TFCI Transport Format Combination Indicator
TSTD Time Switched Transmit Diversity

TPC Transmit Power Control

UE User Equipment

UTRAN UMTS Terrestrial Radio Access Network

3GPP
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----- Change of Section ----

4.1.2 Common transport channels

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

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 indicators is specific to the type of indicator.

The indi cators defined in the current vers on of the specm catlons are: Acqw Sltl on I ndicator (Al), AceessPreamble-
_and Page Indicator (Pl)-and-

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).

----- Change of Section ----

4096-chi PS

Oor 8dots N*10 msec
[  Access Preamble I Control Part

I Collison Detection [  Datapart
Preamble

: : : -
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Data
Data Ngata bits
contra Pilot TFCI FBI TPC
~ontrot N o bits Nreq bits Neg bits Nrpc bits

A
v

Tsot = 2560 chips, 10* 2% bits (k=0..6)

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

A
v

1 radio frame: T = 10 ms
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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 also 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 linksin 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.

- If closed loop TX diversity is activated on one or several radio links in 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 the individual radio links in the active set.

Furthermore, the transmit diversity mode used for a PDSCH frame shall be the same as the transmit diversity mode
used for the DPCH associated with this PDSCH frame. The transmit diversity mode on the associated DPCH may not
change during a PDSCH frame and within the dot prior to the PDSCH frame. This includes any change between no Tx
diversity, open loop, closed loop mode 1 or closed loop mode 2.

Also, the transmit diversity mode used for aHS-PDSCH subframe shall be the same as the transmit diversity mode used
for the DPCH associated with this HS-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. The transmit diversity mode on the associated 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.

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 Mode 2
P-CCPCH — X - —
SCH
S-CCPCH —
DPCH -
PICH —
PDSCH -
HS-PDSCH -
HS-SCCH -
AICH —
celoE -
LAl E -
CDICA-ICH -
DL-PRCCH erCRCH -

X

XXX !

KRR XXX XXX X

3GPP
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5.3.1.1 Open loop transmit diversity

5.3.1.1.1 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 optiona in UTRAN. STTD support is mandatory at the UE.

If higher layers signal that neither P-CPICH nor S-CPICH can be used as phase reference for the downlink DPCH for a
radio link in acell, the UE shall assumethat STTD is nhot used for the downlink DPCH (and the associated PDSCH if
applicable) in that cell.

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, by, bs as shown in figure 8. For AICH ; ~the b arereal valued signals, and b is
defined as — b, . For channels other than AICH ; ~the b are 3-valued digits, taking the

values0, 1, "DTX", and b isdefined asfollows: if b =0then b =1,if b =1then b =0, otherwise b = b

m bs| Antennal

o] b b | )

Symbols

Antenna 2

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 bg, by, b,, bs, by, bs, bg, by as shown in figure 8A
below.

3GPP
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Antenna l

Antenna 2

Symbols

\J

STTD encoded symbols for
antenna 1 and antenna 2

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

————— Change of Section ----

. DPCCH for CPCH R
TPC TFCI CCC Pilot
N1pc bits N1eq bits Nccc bits Npilot bits
) Taor = 2560 chips, 10 bits -
Slot#0 | Slot #1 Slot #i Slot #14

v

Oneradio frame, T; = 10 ms
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command—Fhe-exact-number-of-bitsof DL-DPCCH-fields Ny o5 Nrroi Nocc-ane-Nspo)-Hs-determined-iFable 16T he-
pHotbit-patterafor- Ny, =4-of-table 12 isused-for- BPCCH-for- CPCH-

Slor |Shonpel| Shaonnel| = | 2t bRocH SREon e

Format-|Bit Rate| Symbol- Slot Bits/Slot slots-per-

#i kbps) Rate- radio-frame
tksps) Nrpc | Nrrar | Nece | Neitot N

o 15 +5 512| 10 2 o 4 4 15

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 always used for the P-CPICH, see [4];
- TheP-CPICH is scrambled by the primary scrambling code, see [4];
- Thereisoneand only one P-CPICH per cell;
- TheP-CPICH is broadcast over the entire cell.

The Primary CPICH is a phase reference for the following downlink channels: SCH, Primary CCPCH, AICH, PICH
AP-ALCH-CDB/CA-ICH-CSICH,-BL-DPCCH-for CPCH and the S-CCPCH. By default, the Primary CPICH isaso a
phase reference for downlink DPCH and any associated PDSCH, HS-PDSCH and HS-SCCH. The UE isinformed by
higher layer signalling if the P-CPICH is not a phase reference for a downlink DPCH and any associated PDSCH, HS-
PDSCH and HS-SCCH.

The Primary CPICH is always a phase reference for a downlink physical channel using closed loop TX diversity.

----- Change of Section ----

5.3.3.2 Downlink phase reference

Table 17 summarizes the possible phase references usable on different downlink physical channel types.

3GPP
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Table 17: Application of phase references on downlink physical channel types

"X" —can be applied, "-" — not applied
Physical channel type Primary-CPICH Secondary-CPICH Dedicated pilot
P-CCPCH X - —
SCH X — —
S-CCPCH X — —
DPCH X X X
PICH X — —
PDSCH* X X X
HS-PDSCH* X X X
HS-SCCH* X X X
AICH X — —
|| csicH x = =
|| BL-BRCCHfor CPRCH X = =

Note*: The same phase reference as with the associated DPCH shall be used. The support for dedicated pilots as
phase reference for HS-PDSCH and HS-SCCH is optional for the UE.

Furthermore, during a PDSCH frame, and within the slot prior to that PDSCH frame, the phase reference on the
associated DPCH shall not change. During a DPCH frame overlapping with any part of an associated HS-DSCH or HS
SCCH subframe, the phase reference on this DPCH shall not change.

----- Change of Section ----

‘ API part = 4096 chips, 32 real-valued symbols - 1024 ChipS
alaifa ago|as: Transmission Off
AS #14 AS #0 AS #1 AS #i AS #14 AS #0

A
\/

20 ms
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EDI/CAI part = 4096 chips, 32 real-valued symbols 1024 ChipS
ao|ai|az asolas1 Transmission Off
AS #14 AS #0 AS #1 AS #i AS #14 AS #0
B 20 ms
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----- Change of Section ----
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4096 chips L Sl part
Transmission off bgi | bsi+1 Dsgi+6 | Dgi+7
AS #14 AS #0 AS #1 AS #i AS #14 AS #0
20 ms

Plosnb oo Sloor bbb
N=3 Baon——Baonizo}={t——1 B aonr——baon+a0}={0- 00}
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greater than MASF are available
Factor (MASF)
N/A o] o] o
{(No-available CPCH resources)
256 o] o] 1
128 9 1 0
64 4] 1 1
32 1 4] 4]
16 1 9 1
08 1 1 o]
24 1 1 1
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A
A\ 4

MASF | MASF(0) | MASF(1) | MASF(2)

PRAS | PRA (0)| PRA(1) PRA(K-1)

P

g =MASF(i), 0<i<2 1=0LL,s-1
| =MASF(i), 0si<2 I=ss+LL,T-1

s+ (t+3)+i

Sll(t+4)+j+3:PRA(I +lI+j), 0<j<t | =0,LL,s-1
Saipsgejse = PRA(SHI H+]), O0<j<t-1 [=ss+,L,T-1
i
}=N—(3F+K)
Slsshall-besetto-0:

————— Change of Section ----
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6.1 Mapping of transport channels onto physical channels

Figure 27 summarises the mapping of transport channels onto physical channels.

Transport Channels

DCH

RACH

CPCH

BCH

FACH
PCH

Physical Channels

Dedicated Physical Data Channel (DPDCH)

Dedicated Physical Control Channel (DPCCH)

Physical Random Access Channel (PRACH)

Physical Common Packet Channel (PCPCH)

Common Pilot Channel (CPICH)

Primary Common Control Physical Channd (P-CCPCH)
Secondary Common Control Physica Channel (S-CCPCH)

hronisation Channdl (SCH

DSCH

HS-DSCH

Physical Downlink Shared Channel (PDSCH)

Acquisition Indicator Channel (AICH)

Access Preamble Acquisition Indicator Channel (AP-AICH)
Paging Indicator Channel (PICH)

CPCH Status Indicator Channel (CSICH)
Coallision-Detection/Channel -Assignment Indicator

Channel (CD/CA-ICH)

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)
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Transport Channels

DCH

RACH

BCH

FACH

PCH

DSCH

HS-DSCH

Physical Channels

Dedicated Physical Data Channel (DPDCH)
Dedicated Physical Control Channel (DPCCH)
Physical Random Access Channel (PRACH)

Common Pilot Channel (CPICH)
Primary Common Control Physical Channel (P-CCPCH)
Secondary Common Control Physical Channel (S-CCPCH)

Synchronisation Channel (SCH)

Physical Downlink Shared Channel (PDSCH)
Acquisition Indicator Channel (AICH)
Paging Indicator Channel (PICH)

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.

6.2 Association of physical channels and physical signals

Figure 28 illustrates the association between physical channels and physical signals.
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|92}

PRACH preamble part ___ Physica Random Access Channel (PRACH)

PCPCH access Physical Common Packet Channel (PCPCH)
preamble part Z
PCPCH CD/CA

preamble part

PCPCH power control
preamble part

Physical Sisnals Physical Channels

PERACH preamble part _ Physical Bandom Access Channel (PRACH)

Figure 28: Physical channel and physical signal association

————— Change of Section ----

7.1 General

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

Figure 29 below describes the frame timing of the downlink physical channels. For the AICH the access slot timing is
included. Transmission timing for uplink physical channelsis given by the received timing of downlink physical
channels, as described in the following subclauses.
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e AR RN RN
s JOOTTnnoneoonnnrreoonnnnoonnnn

Any CPICH

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

k:ith S-CCPCH,_ Ts-ccperk

_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 [ [ [ [ I [ [ I [ [ [

Any PDSCH

nith DPCH o TDPCHn

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

A
\
A
\

10 ms 10 ms

Figure 29: Radio frame timing and access slot timing of downlink physical channels

The following applies:

SCH (primary and secondary), CPICH (primary and secondary), P-CCPCH, and PDSCH have identical frame
timings.

The S-CCPCH timing may be different for different SSCCPCHSs, 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}.

The PICH timing is Tpicy = 7680 chips prior to its corresponding S-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
and-ALCH/PCPCH-timing is described in subclauses 7.3 and 7.4 respectively.

The relative timing of associated PDSCH and DPCH is described in subclause 7.5.

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

multiple of 256 chips, i.e. Tppcpn = 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 start of HS-SCCH subframe #0 is aligned with the start of the P-CCPCH frames. The relative timing
between aHS-PDSCH and the corresponding HS-SCCH is described in subclause 7.8.

————— Change of Section ----
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DPCCH (DL)

AP- AICH CD/CA ICH
Ta
> |+
[
Power Control, Pilot and CPCH

APs b pal S avop CD /CA | [Example shown isfor Tcpch = Q] control commands
/ i Oor8dots
K Power Control
;i Preamble
l \ i N i PCPCH (UL)

PO —‘ —‘
__I | | | | | |

By LT | LT I
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3.2 Abbreviations

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

16QAM 16 Quadrature Amplitude Modulation
Al Acquisition Indicator
AICH Acquisition Indicator Channel

BCH Broadcast Channel

CA——— Channel-Assignment

: : | ) i
CCC————CPCH Control-Command

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel

CPICH Common Pilot Channel
CQl Channel Quality Indicator
CSICH——CPCH-Status-tndicator- Channel
DCH Dedicated Channel
DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel
DPDCH Dedicated Physical Data Channel
DSCH Downlink Shared Channel

RITa a'alaa¥\V/ a|FaWA QC

DTX Discontinuous Transmission

E-AGCH E-DCH Absolute Grant Channel

E-DCH Enhanced Dedicated Channel

E-DPCCH E-DCH Dedicated Physical Control Channel
E-DPDCH E-DCH Dedicated Physical Data Channel
E-HICH E-DCH Hybrid ARQ Indicator Channel
E-RGCH E-DCH Relative Grant Channel

FACH Forward Access Channel

FBI Feedback Information

F-DPCH Fractional Dedicated Physical Channel
FSW Frame Synchronization Word

HS-DPCCH Dedicated Physical Control Channel (uplink) for HS-DSCH
HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH Shared Control Channel for HS-DSCH

ICH Indicator Channel

MICH MBMS Indicator Channel

MUI Mobile User Identifier

NI MBMS Notification Indicator

PCH Paging Channel

P-CCPCH Primary Common Control Physical Channel
PEPCH——Physieal- Comman-Packet-Channel

PDSCH Physical Downlink Shared Channel

PICH Page Indicator Channel

PRACH Physical Random Access Channel

PSC Primary Synchronisation Code

RACH Random Access Channel

RNC Radio Network Controller

S-CCPCH Secondary Common Control Physical Channel
SCH Synchronisation Channel

SF Spreading Factor

SFN System Frame Number
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S Statustrdieater

SSC Secondary Synchronisation Code

STTD Space Time Transmit Diversity

TFCI Transport Format Combination Indicator
TSTD Time Switched Transmit Diversity

TPC Transmit Power Control

UE User Equipment

UTRAN UMTS Terrestrial Radio Access Network

----- Change of Section ----

4.1.2 Common transport channels

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

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 |nd| cators defined in the current vers on of the specm catlons are Acqw sm on I ndicator (Al), AccessPreamble-
Page Indicator (Pl);.and

M BMS Notlflcatlon Indlcator (Nl)and&atuyﬂdmatep(sﬁ

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

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

----- Change of Section ----
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Data
Data N gata Dits
contral Pilot TFC FBT. TPC
oo Npilot bits Nteq bits Neg) bits Ntpc bits

A
v

Tsot = 2560 chips, 10* 2% bits (k=0..6)

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

A
v

1 radio frame: T = 10 ms

53.1 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 also 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 linksin the active set, the UE shall operate STTD on only those
radio links where STTD has been activated. Higher layers inform the UE about the usage of STTD on the
individua radio linksin the active set.

- 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 the individual radio links in the active set.

Furthermore, the transmit diversity mode used for a PDSCH frame shall be the same as the transmit diversity mode
used for the DPCH associated with this PDSCH frame. The transmit diversity mode on the associated DPCH may not
change during a PDSCH frame and within the slot prior to the PDSCH frame. This includes any change between no Tx
diversity, open loop, closed loop mode 1 or closed loop mode 2.

Also, if aDPCH 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 a F-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
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prior to the HS-SCCH subframe. This includes 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 a F-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 Mode 2
P-CCPCH — X - —

SCH
S-CCPCH —
DPCH -
F-DPCH —
PICH -
MICH -
PDSCH -
HS-PDSCH —
HS-SCCH —
E-AGCH -
E_RGCH -
E-HICH —
AICH —
celoE -
LAl E -
CDICA-ICH -
DL-PRCCH orCRCH -

X

X

x

I XX 1

I 3] XXX XXX XXX XX

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.

If higher layers signal that neither P-CPICH nor S-CPICH can be used as phase reference for the downlink DPCH for a
radio link in a cell, the UE shall assume that STTD is not used for the downlink DPCH (and the associated PDSCH if
applicable) in that cell.

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, by, bs as shown in figure 8. For AICH, E-RGCH, E-HICH;-AP-ALCH-ard- CB/CA-ICH; the b, arereal valued

signals, and b isdefined as — b, . For channels other than AICH, E-RGCH, E-HICH,-AP-A}CH-and CD/CA-ICH- the
are 3-valued digits, taking the values 0, 1, "DTX", and b, is defined asfollows: if b =0then b =1, if b =1 then

b .
b =0, othewise 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

Antenna 2

Symbols

\J

STTD encoded symbols for
antenna 1 and antenna 2

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

————— Change of Section ----
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P DPCCH for CPCH R
TPC TFCI CCC Pilot
N1pc bits N1ec bits Ncee bits Npilot bits

Tyt = 2560 chips, 10 bits

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

A
v

Oneradio frame, T = 10 ms

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 always used for the P-CPICH, see [4];
- The P-CPICH is scrambled by the primary scrambling code, see [4];
- Thereisoneand only one P-CPICH per cell;

- The P-CPICH isbroadcast over the entire cell.
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The Primary CPICH is a phase reference for the following downlink channels: SCH, Primary CCPCH, AICH, PICH
AP-ALCH-CD/CA-ICH-CSICH,-BL-DPCCH-for CPCH and the S-CCPCH. By default, the Primary CPICH isaso a
phase reference for downlink DPCH or F-DPCH and any associated PDSCH, HS-PDSCH and HS-SCCH. The UE is
informed by higher layer signalling if the P-CPICH is not a phase reference for a downlink DPCH or F-DPCH and any
associated PDSCH, HS-PDSCH and HS-SCCH.

----- Change of Section ----

5.3.3.2

Downlink phase reference

Table 17 summarizes the possible phase references usable on different downlink physical channel types.

Table 17: Application of phase references on downlink physical channel types

"X" —can be applied,

"—" —not applied

Physical channel type

Primary-CPICH

Secondary-CPICH

Dedicated pilot

P-CCPCH

SCH

S-CCPCH

DPCH

x

F-DPCH

PICH

I [X[X][1

MICH

PDSCH*

HS-PDSCH*

HS-SCCH*

E-AGCH*

E-RGCH*

E-HICH*

AICH

XX XXX X

XXX XXX

GSICGH

I X XXX XX XXX

DL o e OO

Note*: The same phase reference as with the associated DPCH or F-DPCH shall be used. The support for
dedicated pilots as phase reference for HS-PDSCH, HS-SCCH, E-AGCH, E-RGCH and E-HICH is

optional for the UE.

Furthermore, during a PDSCH frame, and within the slot prior to that PDSCH frame, the phase reference on the
associated DPCH shall not change. 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.

————— Change of Section ----
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1024 chips
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Table 23-Generationof CDI/CAl,
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Factor (MASF)
NA o o 6
(Mo-avatlable-CRCEresourees)
256 9 9 1
128 4] 1 0
64 4] 1 1
32 1 9 6
15 1 0 1
og 1 1 6
04 1 1 1

A

MASF | MASF(0) | MASF(1) | MASF(2)

PRAS | PRA (0)| PRA(1)
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————— Change of Section ----

3GPP



Error! No text of specified style in document. 17 Error! No text of specified style in document.

6.1 Mapping of transport channels onto physical channels

Figure 27 summarises the mapping of transport channels onto physical channels.

ransport Channels

CH

-DCH

ACH
PCH

CH

Physical Channels

Dedicated Physical Data Channel (DPDCH)

Dedicated Physical Control Channel (DPCCH)
Fractional Dedicated Physical Channel (F-DPCH)
E-DCH Dedicated Physical 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)
Physical Random Access Channel (PRACH)

Physical Common Packet Channel (PCPCH)

Common Pilot Channel (CPICH)

Primary Common Control Physical Channel (P-CCPCH)

ACH 7

CH

S-DSCH

Secondary Common Control Physical Channdl (S-CCPCH)

Synchronisation Channel (SCH)

Physical Downlink Shared Channel (PDSCH)

Acquisition Indicator Channel (AICH)

Access Preamble Acquisition Indicator Channel (AP-AICH)
Paging Indicator Channel (PICH)

MBMS Notification Indicator Channel (MICH)

CPCH Status Indicator Channel (CSICH)
Callision-Detection/Channel-Assignment Indicator

Channel (CD/CA-ICH)

High Speed Physical Downlink Shared Channel (HS-PDSCH)
HS-DSCH-related Shared Control Channel (HS-SCCH)
Dedicated Physical Control Channd (uplink) for HS-DSCH (HS-DPCCH)
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ransport Channels Physical Channels

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

-DCH ——— E-DCH Dedicated Physical 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 ————— Physica 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)
SCH — Physica Downlink Shared Channel (PDSCH)

Acquisition Indicator Channel (AICH)
Paging Indicator Channel (PICH)
MBMS Natification Indicator Channel (MICH)

SDSCH —————— 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 equaly 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
sequentialy (first-in-first-mapped) directly to the physical channel(s).

————— Change of Section ----

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

PRACH preamble part ___ Physica Random Access Channel (PRACH)

PCPCH access Physical Common Packet Channel (PCPCH)
preamble part Z
PCPCH CD/CA

preamble part

PCPCH power control

preamble part

Physical Signals Physical Channels

FRACH preamblepart _ Physical Random Access Channel (FRACH)

Figure 28: Physical channel and physical signal association

————— Change of Section ----

7.1 General

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

Figure 29 below describes the frame timing of the downlink physical channels. For the AICH the access slot timing is
included. Transmission timing for uplink physical channelsis given by the received timing of downlink physical
channels, as described in the following subclauses.
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Any CPICH

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

k:ith S-CCPCH___'s-ccpcHk

TpicH
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PICH for k:th
S-CCPCH

AICH access| #0 | #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10) #11| #12) #13| #14
slots [ [ [ [ [ [ [ [ [

Any PDSCH

nith DPCH o TOPCHn

pith F-DPCH o [F-DPCHp

|

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

Figure 29: Radio frame timing and access slot timing of downlink physical channels

The following applies:

SCH (primary and secondary), CPICH (primary and secondary), P-CCPCH, and PDSCH 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. Tsccpcrk = Tk X 256 chip, T O {0, 1, ..., 149}.

The PICH timing is Tpcy = 7680 chips prior to its corresponding S-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 dlots #0 starts the same time as P-CCPCH frames with (SFN modulo 2) = 0. The AICH/PRACH
and-ALCHPCPCH-timing is described in subclauses 7.3 and 7.4 respectively.

Therelative timing of associated PDSCH and DPCH is described in subclause 7.5.

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

multiple of 256 chips, i.e. Tppcpn = Tn X 256 chip, T, 0 {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-DPCHSs, but the offset from the P-CCPCH frame timing isa

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

- The E-DPCCH and all E-DPDCHSs transmitted from one UE have the same frame timing as the DPCCH.

————— Change of Section ----
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4.2 General coding/multiplexing of TrCHs

This section only applies to the transport channels: DCH, RACH-EPCH, DSCH, BCH, FACH and PCH. Other
transport channels which do not use the general method are described separately below.

Data arrives to the coding/multiplexing unit in form of transport block sets once every transmission time interval. The
transmission timeinterval is transport-channel specific from the set {10 ms, 20 ms, 40 ms, 80 ms} .

The following coding/multiplexing steps can be identified:
- add CRC to each transport block (see subclause 4.2.1);
- transport block concatenation and code block segmentation (see subclause 4.2.2);
- channel coding (see subclause 4.2.3);
- radio frame equalisation (see subclause 4.2.4);
- rate matching (see subclause 4.2.7);
- insertion of discontinuous transmission (DTX) indication bits (see subclause 4.2.9);
- interleaving (two steps, see subclauses 4.2.5 and 4.2.11);
- radio frame segmentation (see subclause 4.2.6);
- multiplexing of transport channels (see subclause 4.2.8);
- physical channel segmentation (see subclause 4.2.10);

- mapping to physical channels (see subclause 4.2.12).
————— Change of Section ----

4.2.3 Channel coding

Code blocks are delivered to the channel coding block. They are denoted by 0,,,0,,,0,3,kK,0,, , wherei isthe

TrCH number, r isthe code block number, and K; is the number of bits in each code block. The number of code blocks
on TrCH i is denoted by C. After encoding the bits are denoted by V.1, ¥i;», ¥ir3: KK, Viry , WhereY; is the number of

encoded bits. The relation between Ojrk and Yirk and between K; and Y; is dependent on the channel coding scheme.
The following channel coding schemes can be applied to TrCHs:
- convolutional coding;
- turbo coding.
Usage of coding scheme and coding rate for the different types of TrCH is shown in table 1.
The values of ; in connection with each coding scheme:
- convolutional coding with rate 1/2: Y; = 2*K; + 16; rate 1/3: Y; = 3*K, + 24;
- turbo coding with rate 1/3: Y, = 3*K; + 12.
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Table 1: Usage of channel coding scheme and coding rate

Type of TrCH Coding scheme Coding rate
BCH
PCH Convolutional coding 12
RACH
1/3,1/2
CPCH,-DCH, DSCH, FACH Turbo coding 13
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4.2 General coding/multiplexing of TrCHs

This section only applies to the transport channels: DCH, RACH-EPCH, DSCH, BCH, FACH and PCH. Other
transport channels which do not use the general method are described separately below.

Data arrives to the coding/multiplexing unit in form of transport block sets once every transmission time interval. The
transmission timeinterval is transport-channel specific from the set {10 ms, 20 ms, 40 ms, 80 ms} .

The following coding/multiplexing steps can be identified:
- add CRC to each transport block (see subclause 4.2.1);
- transport block concatenation and code block segmentation (see subclause 4.2.2);
- channel coding (see subclause 4.2.3);
- radio frame equalisation (see subclause 4.2.4);
- rate matching (see subclause 4.2.7);
- insertion of discontinuous transmission (DTX) indication bits (see subclause 4.2.9);
- interleaving (two steps, see subclauses 4.2.5 and 4.2.11);
- radio frame segmentation (see subclause 4.2.6);
- multiplexing of transport channels (see subclause 4.2.8);
- physical channel segmentation (see subclause 4.2.10);

- mapping to physical channels (see subclause 4.2.12).
————— Change of Section ----

4.2.3 Channel coding

Code blocks are delivered to the channel coding block. They are denoted by 0,,,0,,,0,3,kK,0,, , wherei isthe

TrCH number, r isthe code block number, and K; is the number of bits in each code block. The number of code blocks
on TrCH i is denoted by C. After encoding the bits are denoted by V.1, ¥i;», ¥ir3: KK, Viry , WhereY; is the number of

encoded bits. The relation between Ojrk and Yirk and between K; and Y; is dependent on the channel coding scheme.
The following channel coding schemes can be applied to TrCHs:
- convolutional coding;
- turbo coding.
Usage of coding scheme and coding rate for the different types of TrCH is shown in table 1.
The values of ; in connection with each coding scheme:
- convolutional coding with rate 1/2: Y; = 2*K; + 16; rate 1/3: Y; = 3*K, + 24;
- turbo coding with rate 1/3: Y, = 3*K; + 12.
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Table 1: Usage of channel coding scheme and coding rate

Type of TrCH Coding scheme Coding rate
BCH
PCH Convolutional coding 12
RACH
1/3,1/2
CPCH,-DCH, DSCH, FACH Turbo coding 13
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3.1

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

3.2

Error! No text of specified style in document. 3

Cch,SF,n:

Cpre,n,s:

Symbols

n:th channelisation code with spreading factor SF

PRACH/PCPCH signature code for signature s
n:th DPCCH/DPDCH uplink scrambling code
n:th PRACH preamble scrambling code

Sl n: DL scrambling code
Cosc: PSC code
Cssen n:th SSC code
Abbreviations
For the purposes of the present document, the following abbreviations apply:
16QAM 16 Quadrature Amplitude Modulation
AICH Acquisition Indicator Channel
AP AccessPreamble
BCH Broadcast Control Channel
CCPCH Common Control Physical Channel
CPRCH—— Commen-Pocke-Channeck
CPICH Common Pilot Channel
DCH Dedicated Channel
DPCH Dedicated Physical Channel
DPCCH Dedicated Physical Control Channel
DPDCH Dedicated Physical Data Channel
FDD Frequency Division Duplex
HS-DPCCH Dedicated Physical Control Channel (uplink) for HS-DSCH
HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH Shared Control Physical Channel for HS-DSCH
Mcps Mega Chip Per Second
OVSF Orthogonal Variable Spreading Factor (codes)
PDSCH Physical Dedicated Shared Channel
PICH Page Indication Channel
PRACH Physical Random Access Channel
PSC Primary Synchronisation Code
RACH Random Access Channel
SCH Synchronisation Channel
SSC Secondary Synchronisation Code
SF Spreading Factor
UE User Equipment

————— Change of Section ----
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4321 General

All uplink physical channels are subjected to scrambling with a complex-valued scrambling code. The
DPCCH/DPDCH/HS-DPCCH may be scrambled by either long or short scrambling codes, defined in section 4.3.2.4.
The PRACH message part is scrambled with along scrambling code, defined in section 4.3.2.5. Alsothe PCPCH-

There are 2** long and 2%* short uplink scrambling codes. Uplink scrambling codes are assigned by higher layers.

The long scrambling code is built from constituent long sequences defined in section 4.3.2.2, while the constituent short
sequences used to build the short scrambling code are defined in section 4.3.2.3.

----- Change of Section ----

4.3.4  PCPCHpreamblecodesVoid
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5 Downlink spreading and modulation

5.1 Spreading

Figure 8 illustrates the spreading operation for the physical channel except SCH. The behaviour of the modulation
mapper is different between QPSK and 16QAM. The downlink physical channels using QPSK are P-CCPCH, S
CCPCH, CPICH, AICH, ARP-AICH.-CSICH-CD/CA-ICH-PICH, PDSCH, HS-SCCH and downlink DPCH. The
downlink physical channel using either QPSK or 16 QAM is HS-PDSCH. The non-spread downlink physical channels,
except SCH;_and AlCH-AP-ICH-and- CB/CA-ICH; consist of a sequence of 3-valued digits taking the values 0, 1 and
"DTX". Notethat "DTX" isonly applicable to those downlink physical channels that support DTX transmission. In case
of QPSK, these digits are mapped to real-valued symbols as follows: the binary value "0" is mapped to the real value
+1, the binary value "1" is mapped to the real value—1 and "DTX" is mapped to the real value 0. For the indicator
channels using signatures (Al CH;-ARP-ALCH-and- CB/CA-LCH), the real-valued symbols depend on the exact
combination of the indicators to be transmitted, compare [2] sections 5.3.3.7, 5.3.3.8 and 5.3.3.9.

In case of QPSK, each pair of two consecutive real-valued symbolsis first serial-to-parallel converted and mapped to an
| and Q branch. The definition of the modulation mapper is such that even and odd numbered symbols are mapped to
the | and Q branch respectively. In case of QPSK, for all channels except the indicator channels using signatures,
symbol number zero is defined as the first symbol in each frame. For the indicator channels using signatures, symbol
number zero is defined as the first symbol in each access slot. The | and Q branches are then both spread to the chip rate
by the same real-valued channelisation code Cy, s m. The channelisation code sequence shall be aligned in time with the
symbol boundary. The sequences of real-valued chips on the | and Q branch are then treated as a single complex-valued
seguence of chips. This sequence of chipsis scrambled (complex chip-wise multiplication) by a complex-vaued
scrambling code Sy . In case of P-CCPCH, the scrambling code is applied aligned with the P-CCPCH frame boundary,
i.e. the first complex chip of the spread P-CCPCH frame is multiplied with chip number zero of the scrambling code. In
case of other downlink channels, the scrambling code is applied aligned with the scrambling code applied to the P-
CCPCH. In this case, the scrambling code is thus not necessarily applied aligned with the frame boundary of the
physical channel to be scrambled.
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Mapper

Figure 8: Spreading for all downlink physical channels except SCH

In case of 16QAM, aset of four consecutive binary symbols ny, N, 1, Nkr2, Nkes (With k mod 4 = 0) is serial-to-parallel
converted to two consecutive binary symbols (i,= ny, i,= n.») on the | branch and two consecutive binary symbols (g,=
N+ 1, 0= Nk+3) ON the Q branch and then mapped to 16QAM by the modulation mapper as defined in table 3A. The | and
Q branches are then both spread to the chip rate by the same real-valued channelisation code Ce, 16 m. The channelisation
code sequence shall be aligned in time with the symbol boundary. The sequences of real-valued chipson thel and Q
branch are then treated as a single complex-valued sequence of chips. This sequence of chips from al multi-codesis
summed and then scrambled (complex chip-wise multiplication) by a complex-valued scrambling code S . The
scrambling code is applied aligned with the scrambling code applied to the P-CCPCH.

Table 3A: 16 QAM modulation mapping

i191i292 | | branch Q branch
0000 0.4472 0.4472
0001 0.4472 1.3416
0010 1.3416 0.4472
0011 1.3416 1.3416
0100 0.4472 -0.4472
0101 0.4472 -1.3416
0110 1.3416 -0.4472
0111 1.3416 -1.3416
1000 -0.4472 0.4472
1001 -0.4472 1.3416
1010 -1.3416 0.4472
1011 -1.3416 1.3416
1100 -0.4472 -0.4472
1101 -0.4472 -1.3416
1110 -1.3416 -0.4472
1111 -1.3416 -1.3416

Figure 9 illustrates how different downlink channels are combined. Each complex-valued spread channel,
corresponding to point Sin Figure 8, is separately weighted by a weight factor G;. The complex-valued P-SCH and S-
SCH, as described in [2], section 5.3.3.5, are separately weighted by weight factors G, and G. All downlink physical
channels are then combined using complex addition.
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Figure 9: Combining of downlink physical channels

————— Change of Section ----

5.2.2 Scrambling code

A total of 2'8-1 = 262,143 scrambling codes, numbered 0...262,142 can be generated. However not all the scrambling
codes are used. The scrambling codes are divided into 512 sets each of a primary scrambling code and 15 secondary
scrambling codes.

The primary scrambling codes consist of scrambling codes n=16*i where i=0...511. The i:th set of secondary
scrambling codes consists of scrambling codes 16*i+k, where k=1...15.

There is a one-to-one mapping between each primary scrambling code and 15 secondary scrambling codesin a set such
that i:th primary scrambling code correspondsto i:th set of secondary scrambling codes.

Hence, according to the above, scrambling codesk =0, 1, ..., 8191 are used. Each of these codes are associated with a
left alternative scrambling code and aright alternative scrambling code, that may be used for compressed frames. The
left alternative scrambling code corresponding to scrambling code k is scrambling code number k + 8192, while the
right alternative scrambling code corresponding to scrambling code Kk is scrambling code number k + 16384. The
alternative scrambling codes can be used for compressed frames. In this case, the left alternative scrambling code is
used if n<SF/2 and the right alternative scrambling code is used if Nn=SF/2, where ¢, s 1S the channelisation code used
for non-compressed frames. The usage of alternative scrambling code for compressed framesis signalled by higher
layers for each physical channel respectively.

The set of primary scrambling codes is further divided into 64 scrambling code groups, each consisting of 8 primary
scrambling codes. The j:th scrambling code group consists of primary scrambling codes 16*8*j+16*k, where j=0..63
and k=0..7.

Each cell is allocated one and only one primary scrambling code. The primary CCPCH, primary CPICH, PICH, AICH;
AP-ALCH-CB/CA-ICH-CSICH- and S-CCPCH carrying PCH are always transmitted using the primary scrambling
code. The other downlink physical channels can be transmitted with either the primary scrambling code or a secondary
scrambling code from the set associated with the primary scrambling code of the cell.

The mixture of primary scrambling code and no more than one secondary scrambling code for one CCTrCH is
allowable. In compressed mode during compressed frames, these can be changed to the associated | eft or right
scrambling codes as described above, i.e. in these frames, the total number of different scrambling codes may exceed
two.

In the case of the CCTrCH of type DSCH, all the PDSCH channelisation codes that a single UE may receive shall be
under a single scrambling code (either the primary or a secondary scrambling code). In the case of CCTrCH of type of
HS-DSCH then all the HS-PDSCH channelisation codes and HS-SCCH that a single UE may receive shall be under a
single scrambling code (either the primary or a secondary scrambling code).
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The scrambling code sequences are constructed by combining two real sequences into a complex sequence. Each of the
two real sequences are constructed as the position wise modulo 2 sum of 38400 chip segments of two binary m-
sequences generated by means of two generator polynomials of degree 18. The resulting sequences thus constitute
segments of a set of Gold sequences. The scrambling codes are repeated for every 10 msradio frame. Let x and y be the
two sequences respectively. The x sequence is constructed using the primitive (over GF(2)) polynomial 1+X"+X* . The
y sequence is constructed using the polynomial 1+X+X"+ X0+ X8

The sequence depending on the chosen scrambling code number n is denoted z,, in the sequel. Furthermore, let x(i), y(i)
and z,(i) denote the i:th symbol of the sequence x, y, and z,, respectively.

The mrsequences xand y are constructed as:
Initial conditions:
- xisconstructed with x (0)=1, x(1)= x(2)=...= x (16)= x (17)=0.
- Y(0)=y(2)= ... =y(16)= y(17)=1.
Recursive definition of subsequent symbols:
- x(i+18) =x(i+7) + x(i) modulo 2, i=0,...,2*%-20.
- y(i+18) = y(i+10)+y(i+7)+y(i+5)+y(i) modulo 2, i=0,..., 2*5-20.
The n:th Gold code sequence z,, n=0,1,2,...,2'%-2, is then defined as:
- z,(i) = x((i+n) modulo (2* - 1)) + y(i) modulo 2, i=0,..., 2'3-2.
These binary sequences are converted to real valued sequences Z, by the following transformation:

z =1t Ta0=0 ik 2o -2
W21 it 2 ) =1 el

Finally, the n:ith complex scrambling code sequence &, is defined as:
- Sun(i) = Z4(i) +j Z4((i+131072) modulo (2'8-1)), i=0,1,...,38399.

Note that the pattern from phase 0 up to the phase of 38399 is repeated.
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Figure 10: Configuration of downlink scrambling code generator
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3.1

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

3.2
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Cch,SF,n:

Cpre,n,s:

Symbols

n:th channelisation code with spreading factor SF

PRACH/PCPCH signature code for signature s
n:th DPCCH/DPDCH uplink scrambling code
n:th PRACH preamble scrambling code

Sl n: DL scrambling code
Cosc: PSC code
Cssen n:th SSC code
Abbreviations
For the purposes of the present document, the following abbreviations apply:
16QAM 16 Quadrature Amplitude Modulation
AICH Acquisition Indicator Channel
AP AccessPreamble
BCH Broadcast Control Channel
CCPCH Common Control Physical Channel
CPRCH—— Commen-Pocke-Channeck
CPICH Common Pilot Channel
DCH Dedicated Channel
DPCH Dedicated Physical Channel
DPCCH Dedicated Physical Control Channel
DPDCH Dedicated Physical Data Channel
E-AGCH E-DCH Absolute Grant Channel
E-DPCCH E-DCH Dedicated Physical Control Channel
E-DPDCH E-DCH Dedicated Physical Data Channel
E-HICH E-DCH Hybrid ARQ Indicator Channel
E-RGCH E-DCH Relative Grant Channel
FDD Fregquency Division Duplex
F-DPCH Fractional Dedicated Physical Channel
HS-DPCCH Dedicated Physical Control Channel (uplink) for HS-DSCH
HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH Shared Control Physical Channel for HS-DSCH
Mcps Mega Chip Per Second
MICH MBMS Indication Channel
OVSF Orthogonal Variable Spreading Factor (codes)
PDSCH Physical Dedicated Shared Channel
PICH Page Indication Channel
PRACH Physical Random Access Channel
PSC Primary Synchronisation Code
RACH Random Access Channel
SCH Synchronisation Channel
SSC Secondary Synchronisation Code
SF Spreading Factor
UE User Equipment
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————— Change of Section ----
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----- Change of Section ----

4321 General

All uplink physical channels shall be scrambled with a complex-valued scrambling code. The dedicated physical
channels may be scrambled by either along or a short scrambling code, defined in subclause 4.3.2.4. The PRACH
message part shall be scrambled with along scrambling code, defined in subclause 4.3.2.5. Fhe PCPCH-message part-

aH— G ORg-SCia

There are 2%* long and 2** short uplink scrambling codes. Uplink scrambling codes are assigned by higher layers.

The long scrambling code is built from constituent long sequences defined in subclause 4.3.2.2, while the constituent
short sequences used to build the short scrambling code are defined in subclause 4.3.2.3.
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5 Downlink spreading and modulation

5.1 Spreading

Figure 8 illustrates the spreading operation for all physical channel except SCH. The spreading operation includes a
modulation mapper stage successively followed by a channelisation stage, an 1Q combining stage and a scrambling
stage. All the downlink physical channels are then combined as specified in sub subclause 5.1.5.

| The non-spread downlink physical channels, except SCH, AlCH,-AP--CH-CB/CA-ICH; E-HICH and E-RGCH consist
of a sequence of 3-valued digits taking the values 0, 1 and "DTX". Note that "DTX" is only applicable to those
downlink physical channelsthat support DTX transmission.

S; > ——>Q§ Suin

downlink physical f . s
channd Modulation 1+jQ

Mapper

P e ]

Figure 8: Spreading for all downlink physical channels except SCH

NOTE: Although subclause 5.1 has been reorganized in this release, the spreading operation as specified for the
DL channelsin the previous release remains unchanged.

51.1 Modulation mapper

Table 3A defines which of the |Q mapping specified in subclauses 5.1.1.1 and 5.1.1.2 may be used for the physical
channel being processed.

Table 3A: 1Q mapping

Physical channel IQ mapping
HS-PDSCH QPSK or 16QAM
All other channels QPSK
(except the SCH)

3GPP
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5.1.1.1 QPSK

For al channels, except AICH, ARP-ALCH-CB/CA-ICH: E-HICH and E-RGCH, the input digits shall be mapped to
real-valued symbols as follows: the binary value "0" is mapped to the real value +1, the binary value "1" is mapped to
thereal value—1 and "DTX" is mapped to the real value 0.

For the indicator channels using signatures (Al CH;-ARP-ALCH-CB/CA-ICH), the real-valued input symbols depend on
the exact combination of the indicators to be transmitted as specified in [2] subclauses 5.3.3.7, 5.3.3.8 and 5.3.3.9.For
the E-HICH and the E-RGCH the input isareal valued symbol sequence as specified in [2]

Each pair of two consecutive real-valued symbolsis first converted from serial to parallel and mappedtoan| and Q
branch. The definition of the modulation mapper is such that even and odd numbered symbols are mapped to the | and
Q branch respectively. For all QPSK channels except the indicator channels using signatures, symbol number zero is
defined as the first symbol in each frame or sub-frame. For the indicator channels using signatures, symbol number zero
is defined as the first symbol in each access dlot.

————— Change of Section ----

5.2.2 Scrambling code

A total of 2'8-1 = 262,143 scrambling codes, numbered 0...262,142 can be generated. However not all the scrambling
codes are used. The scrambling codes are divided into 512 sets each of a primary scrambling code and 15 secondary
scrambling codes.

The primary scrambling codes consist of scrambling codes n=16*i where i=0...511. The i:th set of secondary
scrambling codes consists of scrambling codes 16*i+k, where k=1...15.

There is a one-to-one mapping between each primary scrambling code and 15 secondary scrambling codesin a set such
that i:th primary scrambling code correspondsto i:th set of secondary scrambling codes.

Hence, according to the above, scrambling codesk =0, 1, ..., 8191 are used. Each of these codes are associated with a
left alternative scrambling code and aright alternative scrambling code, that may be used for compressed frames. The
left alternative scrambling code corresponding to scrambling code k is scrambling code number k + 8192, while the
right alternative scrambling code corresponding to scrambling code k is scrambling code number k + 16384. The
alternative scrambling codes can be used for compressed frames. In this case, the left alternative scrambling code is
used if n<SF/2 and the right alternative scrambling code is used if Nn=SF/2, where ¢, s¢ 1S the channelisation code used
for non-compressed frames. The usage of alternative scrambling code for compressed framesis signalled by higher
layers for each physical channel respectively.

In case F-DPCH is configured in the downlink, the same scrambling code and OV SF code shall be used in F-DPCH
compressed frames and normal frames.

The set of primary scrambling codes is further divided into 64 scrambling code groups, each consisting of 8 primary
scrambling codes. The j:th scrambling code group consists of primary scrambling codes 16*8*j+16*k, where j=0..63
and k=0..7.

Each cell is allocated one and only one primary scrambling code. The primary CCPCH, primary CPICH, PICH, MICH,
AlCH-AP-ALCH,-CB/CA-ICH.-CSICH and S-CCPCH carrying PCH shall always be transmitted using the primary
scrambling code. The other downlink physical channels may be transmitted with either the primary scrambling code or
a secondary scrambling code from the set associated with the primary scrambling code of the cell.

The mixture of primary scrambling code and no more than one secondary scrambling code for one CCTrCH is
allowable. In compressed mode during compressed frames, these can be changed to the associated | eft or right
scrambling codes as described above, i.e. in these frames, the total number of different scrambling codes may exceed
two.

In the case of the CCTrCH of type DSCH, all the PDSCH channelisation codes that a single UE may receive shall be
under a single scrambling code (either the primary or a secondary scrambling code). In the case of CCTrCH of type of
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HS-DSCH then all the HS-PDSCH channelisation codes and HS-SCCH that a single UE may receive shall be under a
single scrambling code (either the primary or a secondary scrambling code).

In each cell, the E-RGCH, E-HICH and E-AGCH assigned to a UE shall be configured with same scrambling code.

The scrambling code sequences are constructed by combining two real sequencesinto a complex sequence. Each of the
two real sequences are constructed as the position wise modulo 2 sum of 38400 chip segments of two binary m-
seguences generated by means of two generator polynomials of degree 18. The resulting sequences thus constitute
segments of a set of Gold sequences. The scrambling codes are repeated for every 10 msradio frame. Let x and y be the
two sequences respectively. The x sequence is constructed using the primitive (over GF(2)) polynomial 1+X"+X™®. The
y sequence is constructed using the polynomial 1+X+X"+ X0+ X8

The sequence depending on the chosen scrambling code number n is denoted z,, in the sequel. Furthermore, let x(i), y(i)
and z,(i) denote the i:th symbol of the sequence x, y, and z,, respectively.

The m-sequences xand y are constructed as.
Initial conditions:
- xisconstructed with x (0)=1, x(1)= x(2)=...= x (16)= x (17)=0.
- Y(0)=y(2)= ... =y(16)= y(17)=1.
Recursive definition of subsequent symbols:
- x(i+18) =x(i+7) + x(i) modulo 2, i=0,...,2*8-20.
- y(i+18) = y(i+10)+y(i+7)+y(i+5)+y(i) modulo 2, i=0,..., 2'8-20.
The n:th Gold code sequence z,, n=0,1,2,...,2'%-2, is then defined as:
- z,(i) = x((i+n) modulo (2" - 1)) + y(i) modulo 2, i=0,..., 2'3-2.
These binary sequences are converted to real valued sequences Z, by the following transformation:

z@=1t Ta0=0 ko2
WTS1 it 2 () =1 ol

Finally, the n:ith complex scrambling code sequence S, is defined as:
- Sun(i) = Z4(i) +j Z4((i+131072) modulo (2'8-1)), i=0,1,...,38399.

Note that the pattern from phase 0 up to the phase of 38399 is repeated.
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Figure 10: Configuration of downlink scrambling code generator
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3 Abbreviations

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

ACK
AICH
ASC

Acknowledgement
Acquisition Indicator Channel
Access Service Class

AP AccessPreamble

BCH

Broadcast Channel

CA——— Channel-Assignment
coo— CRoE Coplral Coempannd

CCPCH
CCTrCH

Common Control Physical Channel
Coded Composite Transport Channel

cb—— CollisienDetection
CPCH —  CommonPacket Channel

CPICH

cQl
CRC

Common Pilot Channel
Channel Quality Indicator
Cyclic Redundancy Check

CSlcH————CPCH-Status-Hadicator-Channel

DCH

DL
DPCCH
DPCH
DPDCH
DTX
HSDPA
HS-DSCH
HS-PDSCH
HS-SCCH
NACK
P-CCPCH
PCA

PDSCH
PICH
PRACH
RACH
RL

RPL
RSCP
S-CCPCH
SCH
SFN
SIR
SNIR
SSDT
TFC
TPC
TrCH
TTI

UE

UL
UTRAN

Dedicated Channel

Downlink

Dedicated Physical Control Channel

Dedicated Physical Channel

Dedicated Physical Data Channel
Discontinuous Transmission

High Speed Downlink Packet Access

High Speed Downlink Shared Channel

High Speed Physical Downlink Shared Channel
High Speed Physical Downlink Shared Control Channel
Negative Acknowledgement

Primary Common Control Physical Channel
Power Control Algorithm

Physical Downlink Shared Channel
Paging Indicator Channel

Physical Random Access Channel
Random Access Channel

Radio Link

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

Site Selection Diversity TPC

Transport Format Combination

Transmit Power Control

Transport Channel

Transmission Time Interval

User Equipment

Uplink

UMTS Terrestrial Radio Access Network

————— Change of Section ----
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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——— AceessPreamble

BCH Broadcast Channel

CA———— Channel-Assignment
CCC————CPCH Control-Command

CCPCH Common Control Physical Channel
CCTrCH

Coded Composite Transport Channel

Ccb—— CollisionDetection
CPCH —  CommonPacket Channel

CPICH

cQl
CRC

Common Pilot Channel
Channel Quality Indicator
Cyclic Redundancy Check

CSlIcH— CPCH Status-Hndicator-Channel

DCH

DL
DPCCH
DPCH
DPDCH
DTX
E-DCH
E-DPCCH
E-DPDCH
E-AGCH
E-HICH
E-RGCH
F-DPCH
HSDPA
HS-DSCH
HS-PDSCH
HS-SCCH
MICH
NACK
P-CCPCH
PCA

Dedicated Channel

Downlink

Dedicated Physical Control Channel

Dedicated Physical Channel

Dedicated Physical Data Channel
Discontinuous Transmission

Enhanced Dedicated Channel

E-DCH Dedicated Physical Control Channel
E-DCH Dedicated Physical Data Channel
E-DCH Absolute Grant Channel

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

Fractional Dedicated Physical Channel

High Speed Downlink Packet Access

High Speed Downlink Shared Channel

High Speed Physical Downlink Shared Channel
High Speed Physical Downlink Shared Control Channel
MBMS Indicator Channel

Negative Acknowledgement

Primary Common Control Physical Channel
Power Control Algorithm

PEPCH——Physieal-Comman-Packet-Channel

PDSCH
PICH
PRACH
RACH
RL

RPL
RSCP
S-CCPCH
SCH
SFN
SIR
SNIR
SSDT
TFC
TPC
TrCH
TTI

UE

UL
UTRAN

Physical Downlink Shared Channel
Paging Indicator Channel

Physical Random Access Channel
Random Access Channel

Radio Link

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

Site Selection Diversity TPC

Transport Format Combination

Transmit Power Control

Transport Channel

Transmission Time Interval

User Equipment

Uplink

UMTS Terrestrial Radio Access Network
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5.2.10 PRACH/RPCRPCH Propagation delay

Definition

Propagation delay is defined as one-way propagation delay as measured during either-PRACH
or-PCPCH access:

PRACH :

Propagation delay = (Trx — Ttx— 2560)/2, where:

Ttx = The transmission time of AICH access slot (n-2-AICH transmission timing), where 0<(n-2-
AICH Transmission Timing)<14 and AICH_Transmission_Timing can have values 0 or 1. The
reference point for Ttx shall be the Tx antenna connector.

Trx = The time of reception of the beginning (the first detected path, in time) of the PRACH
message from the UE at PRACH access slot n. The reference point for Trx shall be the Rx
antenna connector.

5.2.12
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5.2.10 PRACH/RPCRPCH Propagation delay

Definition

Propagation delay is defined as one-way propagation delay as measured during either-PRACH
or-PCPCH access:

PRACH :

Propagation delay = (Trx — Ttx— 2560)/2, where:

Ttx = The transmission time of AICH access slot (n-2-AICH transmission timing), where 0<(n-2-
AICH Transmission Timing)<14 and AICH_Transmission_Timing can have values 0 or 1. The
reference point for Ttx shall be the Tx antenna connector.

Trx = The time of reception of the beginning (the first detected path, in time) of the PRACH
message from the UE at PRACH access slot n. The reference point for Trx shall be the Rx
antenna connector.

5.2.12

3GPP




	RP-050250.doc
	25201CR020(Rel5).doc
	25201CR021(Rel6).doc
	25211CR204r1(Rel5).doc
	25211CR205r1(Rel6).doc
	25212CR207r1(Rel5).doc
	25212CR208r1(Rel6).doc
	25213CR076r1(Rel5).doc
	25213CR077r2(Rel6).doc
	25214CR374r1(Rel5).doc
	25214CR375r1(Rel6).doc
	25215CR160(Rel5).doc
	25215CR161(Rel6).doc


