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3.2

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

16QAM
Al
AICH
AP
AP-AICH
API
BCH

CA

CAI
CcCC
CCPCH
CCTrCH
CD
CD/CA-ICH
CDI
CPCH
CPICH
CaQl
CSICH
DCH
DPCCH
DPCH
DPDCH

Abbreviations

16 Quadrature Amplitude Modulation
Acquisition Indicator

Acquisition Indicator Channel
Access Preamble

Access Preamble Acquisition Indicator Channel
Access Preamble Indicator

Broadcast Channel

Channel Assignment

Channel Assignment Indicator

CPCH Control Command

Common Control Physical Channel
Coded Composite Transport Channel
Collision Detection

Collision Detection/Channel Assignment Indicator Channel
Collision Detection Indicator
Common Packet Channel

Common Pilot Channel

Channel Quality Indicator

CPCH Status Indicator Channel
Dedicated Channel

Dedicated Physical Control Channel
Dedicated Physical Channel
Dedicated Physical Data Channel

DSCH — Downlink Shared Channel

DSMA-CD
DTX
FACH

FBI

FSW
HS-DPCCH
HS-DSCH
HS-PDSCH
HS-SCCH
ICH

MUI

PCH
P-CCPCH
PCPCH

PICH
PRACH
PSC
RACH
RNC
S-CCPCH
SCH

SF

SFN

SI

SSC
STTD
TFCI
TSTD
TPC

UE
UTRAN

Digital Sense Multiple Access - Collison Detection
Discontinuous Transmission

Forward Access Channel

Feedback Information

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

Mobile User Identifier

Paging Channel

Primary Common Control Physical Channel
Physical Common Packet 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

Status Indicator

Secondary Synchronisation Code

Space Time Transmit Diversity
Transport Format Combination Indicator
Time Switched Transmit Diversity
Transmit Power Control

User Equipment

UMTS Terrestrial Radio Access Network
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4.1.2  Common transport channels

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

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 is applied on any of the downlink physical channels it 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 is activated on one or several radio links in 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
individual radio links in 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

Alses-the transmit diversity mode used for a HS-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 a HS-SCCH and or
HS-PDSCH subframe and within the slot prior to the HS-SCCH subframe. This includes any change between no Tx
diversity and either open loop or closed loop mode.
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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 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-asseciated PDSCH-f

apphieable}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

by, by, by, bs as shown in figure 8. For AICH, AP-AICH and CD/CA-ICH, the bi are real valued signals, and [;l is
defined as — b, . For channels other than AICH, AP-AICH and CD/CA-ICH, the b, are 3-valued digits, taking the

values 0, 1, "DTX", and b, is defined as follows: if b, =0then b, = 1,if b, = 1then b, = 0, otherwise b, = b..

bs| Antenna 1

Antenna 2

STTD encoded symbols
for antenna 1 and antenna 2.

Symbols

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, by, 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
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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];
- There is one and only one P-CPICH per cell;
- The P-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-AICH, CD/CA-ICH, CSICH, DL-DPCCH for CPCH and the S-CCPCH. By default, the Primary CPICH is also a
phase reference for downlink DPCH and any associated PBDSEH;-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 and any associated PBSCH;-HS-
PDSCH and HS-SCCH.

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

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 X —

SCH X — -
S-CCPCH X — -
DPCH X X X
PICH X — -
PBSCH* X X X
HS-PDSCH* X X X
HS-SCCH* X X X
AICH X — —
CSICH X — -
DL-DPCCH for CPCH 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 durrng

a DPCH frame overlapplng wrth any part of an assocnated HS- DSCH or HS-
SCCH subframe, the phase reference on this DPCH shall not change.
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5.3.3.6 Physical Downlink-Shared-Channe H{PDSCH)Void

Slotformat#i | ChannelBit- | Channel SE Bits/ | Bits/Slot | Ndatat
Rate (kbps) | SymbolRate- Frame
(ksps)

0 30- 15 256 300 20 20
1 60— 30 128 600 40 40
2 120- 60 64 1200 80 80
3 240 120 32 2400 160 160
4 480 240 16 4800 320 320
5 960 480 8 9600 840 840
6 1920 960 4 19200 1280 1280
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6.1 Mapping of transport channels onto physical channels

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

Physical Channels

DCH Dedicated Physical Data Channel (DPDCH)
Dedicated Physical Control Channel (DPCCH)
RACH Physical Random Access Channel (PRACH)
CPCH Physical Common Packet Channel (PCPCH)
Common Pilot Channel (CPICH)
BCH Primary Common Control Physical Channel (P-CCPCH)
FACH Secondary Common Control Physical Channel (S-CCPCH)
PCH
Synchronisation Channel (SCH)
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)
Collision-Detection/Channel-Assignment Indicator
Channel (CD/CA-ICH)
HS-DSCH 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 Physical Channels

DCH Dedicated Physical Data Channel (DPDCH)

Dedicated Physical Control Channel (DPCCH)
RACH Physical Random Access Channel (PRACH)
CPCH Physical Common Packet Channel (PCPCH)

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

Synchronisation Channel (SCH)

Acquisition Indicator Channel (AICH)

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

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

Channel (CD/CA-ICH)
HS-DSCH 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.

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 below describes the frame timing of the downlink physical channels. 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, as described in the following subclauses.
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Figure 29: Radio frame timing and access slot timing of downlink physical channels

The following applies:

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

The S-CCPCH timing may be different for different S-CCPCHs, but the offset from the P-CCPCH frame timing
is a multiple of 256 chips, i.e. Ts.ccpcux = Tk X 256 chip, Ty € {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 slots #0 starts the same time as P-CCPCH frames with (SFN modulo 2) = 0. The AICH/PRACH
and AICH/PCPCH timing is described in subclauses 7.3 and 7.4 respectively.

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

multiple of 256 chips, i.e. Tppcun = Ty X 256 chip, T, € {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 a HS-PDSCH and the corresponding HS-SCCH is described in subclause 7.8.

BPCH/PBSCHtimingVoid

7.5
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3.2

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

16QAM
Al
AICH
AP
AP-AICH
API
BCH

CA

CAI
CcCC
CCPCH
CCTrCH
CD
CD/CA-ICH
CDI
CPCH
CPICH
CaQl
CSICH
DCH
DPCCH
DPCH
DPDCH

Abbreviations

16 Quadrature Amplitude Modulation
Acquisition Indicator

Acquisition Indicator Channel
Access Preamble

Access Preamble Acquisition Indicator Channel
Access Preamble Indicator

Broadcast Channel

Channel Assignment

Channel Assignment Indicator

CPCH Control Command

Common Control Physical Channel
Coded Composite Transport Channel
Collision Detection

Collision Detection/Channel Assignment Indicator Channel
Collision Detection Indicator
Common Packet Channel

Common Pilot Channel

Channel Quality Indicator

CPCH Status Indicator Channel
Dedicated Channel

Dedicated Physical Control Channel
Dedicated Physical Channel
Dedicated Physical Data Channel

DSCH — Downlink Shared Channel

DSMA-CD
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
PCPCH

Digital Sense Multiple Access - Collison Detection
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 Notification Indicator

Paging Channel

Primary Common Control Physical Channel
Physical Common Packet Channel

PDSCH Physieal Dowakink Shared Channel

PICH
PRACH
PSC
RACH
RNC
S-CCPCH
SCH

SF

SFN

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
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SI Status Indicator

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

4.1.2 Common transport channels

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

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 is applied on any of the downlink physical channels it 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 is activated on one or several radio links in 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
individual radio links in 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, th

Alser-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 this HS-
PDSCH subframe. If the DPCH associated with an HS-SCCH subframe is using either open or closed loop transmit
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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 is signalled 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 a HS-SCCH and or HS-PDSCH subframe and within the slot
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 is receiving a DPCH on which transmit diversity is used from a cell, or if the UE is receiving 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 —
2BSCH -
HS-PDSCH —
HS-SCCH —
E-AGCH —
E_RGCH —
E-HICH —
AICH -
CSICH -
AP-AICH —
CD/CA-ICH —
DL-DPCCH for CPCH -

X

X
x

XX
|

X[ XXX XXX XXX XXX XXX 1

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 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-asseciated PDSCH-f

apphieable}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

by, by, by, b; as shown in figure 8. For AICH, E-RGCH, E-HICH, AP-AICH and CD/CA-ICH, the bi are real valued
signals, and l?l is defined as — bi . For channels other than AICH, E-RGCH, E-HICH, AP-AICH and CD/CA-ICH, the
b, are 3-valued digits, taking the values 0, 1, "DTX", and b_l is defined as follows: if b, =0 then b_l =1if b, =1
then l?l = 0, otherwise l?l = b,.
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bs| Antenna 1

by

Symbols

b,| 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 by, by, by, bs, by, bs, b, b7 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

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];
- There is one and only one P-CPICH per cell;

- The P-CPICH is broadcast 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-AICH, CD/CA-ICH, CSICH, DL-DPCCH for CPCH and the S-CCPCH. By default, the Primary CPICH is also a
phase reference for downlink DPCH or F-DPCH and any associated PBSEH;-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 PBSCH,-HS-PDSCH and HS-SCCH.

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

XX

PICH

MICH

2o

HS-PDSCH*

HS-SCCH*

E-AGCH*

E-RGCH*

E-HICH*

XXX XK
I ><><><><><?<I

AICH

CSICH

XXX XXX XX XX XX XXX X

DL-DPCCH for CPCH

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

&sseera&ed—DP@H—sh&H—net—eh—aﬂg%Bﬁmg—a DPCH or F DPCH frame overlapplng w1th any part of an assoc1ated HS-
DSCH or HS-SCCH subframe, the phase reference on this DPCH or F-DPCH shall not change.
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1 radio frame: T; = 10 ms

Channel-
Symbol Rate-

tksps)
0 30— 15 256 300 20 20
1 80— 30 128 600 40 40
2 3120- 50 84 1200 80 80
3 240 120 32 2400 160 160
4 480 240 16 4800 320 320
5 960 480 8 9600 640 640
6 1920 960 4 19200 1280 1280
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6.1 Mapping of transport channels onto physical channels

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

DCH

E-DCH

RACH
CPCH

BCH

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)

FACH 7

PCH

DSCH

HS-DSCH

Secondary Common Control Physical Channel (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)
Collision-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 Physical Channels

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

RACH ————— Physical Random Access Channel (PRACH)
cpcH ———— Physical Common Packet Channel (PCPCH)

Common Pilot Channel (CPICH)
BCH ———  Primary Common Control Physical Channel (P-CCPCH)
FACH 7 Secondary Common Control Physical Channel (S-CCPCH)
PCH

Synchronisation Channel (SCH)

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)

Collision-Detection/Channel-Assignment Indicator

Channel (CD/CA-ICH)

High Speed Physical Downlink Shared Channel (HS-PDSCH)
HS-DSCH —— 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).

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 below describes the frame timing of the downlink physical channels. 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, as described in the following subclauses.
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Primary
SCH

Secondary
SCH

Any CPICH

P-CCPCH

Radio framewith (SFN modulo 2) = 0

Radio framewith (SFN modulo 2) = 1

k:th S-CCPCE

TS-CCPCH k

TPICH

PICH for k:th
S-CCPCH

AICH access

slots

#9 | #10) #11, #12) #13) #14
[ [ [ [ [

Any PDSCH

n:th DPCH

p:th F-DPCH

TDPCH,n

TF-DPCH,p

|

HS-SCCH

Subframes

Subframe
#0

#1

Subframe

Subframe
#2

Subframe
#3

Subframe

#4
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Figure 29: Radio frame timing and access slot timing of downlink physical channels

The following applies:

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

The S-CCPCH timing may be different for different S-CCPCHs, but the offset from the P-CCPCH frame timing
is a multiple of 256 chips, i.e. Ts.ccpcnx = Tk X 256 chip, Ty € {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 slots #0 starts the same time as P-CCPCH frames with (SFN modulo 2) = 0. The AICH/PRACH
and AICH/PCPCH timing is described in subclauses 7.3 and 7.4 respectively.

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

multiple of 256 chips, i.e. Tppcun = Tn X 256 chip, T, € {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 frame timing is a

multiple of 256 chips, i.e. Tr.ppcup = Tp X 256 chip, T, € {0, 1, ..., 149}. The F-DPCH 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 a HS-PDSCH and the corresponding HS-SCCH is described in subclause 7.8.
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- The E-DPCCH and all E-DPDCHs transmitted from one UE have the same frame timing as the DPCCH.

7.5 DPCH/PDSCH-timingVoid
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3.3

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

ARQ
BCH
BER
BLER
BS
CCPCH
CCTrCH
CFN
CRC
DCH

DL
DPCCH
DPCH
DPDCH
DS-CDMA

Abbreviations

Automatic Repeat Request
Broadcast Channel

Bit Error Rate

Block Error Rate

Base Station

Common Control Physical Channel
Coded Composite Transport Channel
Connection Frame Number

Cyclic Redundancy Check
Dedicated Channel

Downlink (Forward link)

Dedicated Physical Control Channel
Dedicated Physical Channel
Dedicated Physical Data Channel
Direct-Sequence Code Division Multiple Access

DSCcYU Downlink Shared Channel

DTX
FACH
FDD

FER

GF
HARQ
HS-DPCCH
HS-DSCH
HS-PDSCH
HS-SCCH
MAC
Mcps

MS

OVSF
PCCC
PCH
PhCH
PRACH
RACH
RSC

RV

RX

SCH

SF

SFN

SIR

SNR

TF

TFC
TFCI
TPC
TrCH

TTI

TX

UL

Discontinuous Transmission

Forward Access Channel

Frequency Division Duplex

Frame Error Rate

Galois Field

Hybrid Automatic Repeat reQuest
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
Medium Access Control

Mega Chip Per Second

Mobile Station

Orthogonal Variable Spreading Factor (codes)
Parallel Concatenated Convolutional Code
Paging Channel

Physical Channel

Physical Random Access Channel
Random Access Channel

Recursive Systematic Convolutional Coder
Redundancy Version

Receive

Synchronisation Channel

Spreading Factor

System Frame Number
Signal-to-Interference Ratio

Signal to Noise Ratio

Transport Format

Transport Format Combination

Transport Format Combination Indicator
Transmit Power Control

Transport Channel

Transmission Time Interval

Transmit

Uplink (Reverse link)
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4.2 General coding/multiplexing of TrCHs

This section only applies to the transport channels: DCH, RACH, CPCH, BSEH-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 time interval 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).

The coding/multiplexing steps for uplink and downlink are shown in figure 1 and figure 2 respectively.
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Figure 1: Transport channel multiplexing structure for uplink
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Figure 2: Transport channel multiplexing structure for downlink

The single output data stream from the TrCH multiplexing, including DTX indication bits in downlink, is denoted
Coded Composite Transport Channel (CCTrCH). A CCTrCH can be mapped to one or several physical channels.
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4.2.3  Channel coding

Code blocks are delivered to the channel coding block. They are denoted by 0,,,,0,,.,,0;,35...,0, , Where i is the
TrCH number, r is the 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.25 V;35---5 Y,y » Where Y is the number of

encoded bits. The relation between 0;4 and y;»« 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 Y; 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.

Table 1: Usage of channel coding scheme and coding rate

Type of TrCH Coding scheme Coding rate
BCH
PCH . . 1/2
RACH Convolutional coding
1/3,1/2
CPCH, DCH, BSCH-FACH Turbo coding 173

42.7.2 Determination of rate matching parameters in downlink
For downlink channels-ether-than-the-downlink-shared-channel(s)-DSCH), Ny, does not depend on the transport

format combination j. N, « is given by the channelization code(s) assigned by higher layers.

Denote the number of physical channels used for the CCTrCH by P. Ny, - is the number of bits available to the
CCTrCH in one radio frame and defined as Ny, s=PX15X(N gara1+Nuaraz), Where Nyarar and N .2 are defined in [2]. Note
that contrary to the uplink, the same rate matching patterns are used in TTIs containing no compressed radio frames and
in TTIs containing radio frames compressed by spreading factor reduction or higher layer scheduling.

mulﬂpleNanlue%—wheﬁeNdf ‘e

NW%%GNWWM%&N@%&NMM%M—E&M

In the following, the total amount of puncturing or repetition for the TTI is calculated.

Additional calculations for TTIs containing radio frames compressed by puncturing in case fixed positions are used, are
performed to determine this total amount of rate matching needed.

For compressed mode by puncturing, in TTIs where some compressed radio frames occur, the puncturing is increased
or the repetition is decreased compared to what is calculated according to the rate matching parameters provided by
higher layers. This allows to cope with reduction of available data bits on the physical channel(s) if the slot format for
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the compressed frame(s) contains fewer data bits than for the normal frames(s), and to create room for later insertion of
marked bits, noted p-bits, which will identify the positions of the gaps in the compressed radio frames.

The amount of additional puncturing corresponds to the number of bits to create the gap in the TTI for TrCH i, plus the
difference between the number of data bits available in normal frames and in compressed frames, due to slot format
change. In case of fixed positions, it is calculated in addition to the amount of rate matching indicated by higher layers.

It is noted Np, ™"

i,max °

TTI ,m
i,max

In fixed positions case, to obtain the total rate matching AN ™™™ to be performed on the TTI m, Np is

i,max

subtracted from AN " (calculated based on higher layers RM parameters as for normal rate matching). This allows

i,max

TTI ,m

to create room for the Npi mox

bits p to be inserted later. If the result is null, i.e. the amount of repetition matches

exactly the amount of additional puncturing needed, then no rate matching is necessary.

In case of compressed mode by puncturing and fixed positions, for some calculations, N’y + is used for radio frames
where N, . = PX15X(N 1y + N ) - N ypyyand N ., are the number of bits

with gap instead of N data.*
in the data fields of the slot format used for the frames compressed by puncturing.

data,* >

4.2.13.5 Downlink-Shared-ChanneH{DSCH)-associated-with-a DCHVoid
The soreadine factor is indicated with the TECL of the associated DPCEL

4.2.14 Multiplexing of different transport channels into one CCTrCH, and
mapping of one CCTrCH onto physical channels

The following rules shall apply to the different transport channels which are part of the same CCTrCH:

1) Transport channels multiplexed into one CCTrCh shall have co-ordinated timings. When the TFCS of a
CCTrCH is changed because one or more transport channels are added to the CCTrCH or reconfigured within
the CCTrCH, or removed from the CCTrCH, the change may only be made at the start of a radio frame with
CFN fulfilling the relation

CFN mod F,,x = 0,

where F,.,x denotes the maximum number of radio frames within the transmission time intervals of all transport
channels which are multiplexed into the same CCTrCH, including any transport channels i which are added,
reconfigured or have been removed, and CFN denotes the connection frame number of the first radio frame of
the changed CCTrCH.

After addition or reconfiguration of a transport channel i within a CCTrCH, the TTTI of transport channel i may
only start in radio frames with CFN fulfilling the relation:

CFN mod Fi =0.
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2) Only transport channels with the same active set can be mapped onto the same CCTrCH.
3) Different CCTrCHs cannot be mapped onto the same PhCH.
4) One CCTrCH shall be mapped onto one or several PhCHs. These physical channels shall all have the same SF.
5) Dedicated Transport channels and common transport channels cannot be multiplexed into the same CCTrCH.
6) For the common transport channels, only the FACH and PCH may belong to the same CCTrCH.

There are hence two types of CCTrCH:
1) CCTrCH of dedicated type, corresponding to the result of coding and multiplexing of one or several DCHs.

2) CCTrCH of common type, corresponding to the result of the coding and multiplexing of a common channel,
RACH in the uplink, BSEH-HS-DSCH, BCH, or FACH/PCH for the downlink.

42141.2 Allowed CCTrCH combinations on the downlink

The following CCTrCH combinations for one UE are allowed:

- x CCTrCH of dedicated type + y CCTrCH of common type. The allowed combination of CCTrCHs of dedicated
and common type are given from UE radio access capabilities. There can be a maximum of one CCTrCH of
common type for BSCH-e+-HS-DSCH and a maximum of one CCTrCH of common type for FACH. With one
CCTrCH of common type for BSCH-e+-HS-DSCH, there shall be only one CCTrCH of dedicated type.

NOTE 1: There is only one DPCCH in the uplink, hence one TPC bits flow on the uplink to control possibly the
different DPDCHs on the downlink, part of the same or several CCTrCHs.

NOTE 2: There is only one DPCCH in the downlink, even with multiple CCTrCHs. With multiple CCTrCHs, the
DPCCH is transmitted on one of the physical channels of that CCTrCH which has the smallest SF among
the multiple CCTrCHs. Thus there is only one TPC command flow and only one TFCI word in downlink
even with multiple CCTrCHs.

NOTE 3: in the current release, only 1 CCTrCH of dedicated type is supported.

4.3 Transport format detection

If the transport format set of a TrCH i contains more than one transport format, the transport format can be detected
according to one of the following methods:

- TFCI based detection: This method is applicable when the transport format combination is signalled using the
TFCI field;

- explicit blind detection: This method typically consists of detecting the TF of TrCH i by use of channel decoding
and CRC check;

- guided detection: This method is applicable when there is at least one other TrCH #’, hereafter called guiding
TrCH, such that:

- the guiding TrCH has the same TTI duration as the TrCH under consideration, i.e. F; = Fj;
- different TFs of the TrCH under consideration correspond to different TFs of the guiding TrCH;

- explicit blind detection is used on the guiding TrCH.
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If the transport format set for a TrCH i does not contain more than one transport format with more than zero transport
blocks, no explicit blind transport format detection needs to be performed for this TrCH. The UE can use guided
detection for this TrCH or single transport format detection, where the UE always assumes the transport format
corresponding to more than zero transport blocks for decoding.

For uplink, blind transport format detection is a network controlled option. For downlink, the UE shall be capable of
performing blind transport format detection, if certain restrictions on the configured transport channels are fulfilled.
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3.3

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

ARQ
BCH
BER
BLER
BS
CCPCH
CCTrCH
CFN
CRC
DCH

DL
DPCCH
DPCH
DPDCH
DS-CDMA

Abbreviations

Automatic Repeat Request
Broadcast Channel

Bit Error Rate

Block Error Rate

Base Station

Common Control Physical Channel
Coded Composite Transport Channel
Connection Frame Number

Cyclic Redundancy Check
Dedicated Channel

Downlink (Forward link)

Dedicated Physical Control Channel
Dedicated Physical Channel
Dedicated Physical Data Channel
Direct-Sequence Code Division Multiple Access

DSCcYU Downlink Shared Channel

DTX
FACH
E-AGCH
E-DCH
E-DPCCH
E-DPDCH
E-HICH
E-RGCH
FDD
F-DPCH
FER

GF
HARQ
HS-DPCCH
HS-DSCH
HS-PDSCH
HS-SCCH
MAC
Mcps

MS

OVSF
PCCC
PCH
PhCH
PRACH
RACH
RSC

RV

RX

SCH

SF

SFN

SIR

SNR

TF

TFC

TFCI

TPC
TrCH

TTI

TX

Discontinuous Transmission

Forward Access Channel

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

Frequency Division Duplex

Fractional Dedicated Physical Channel
Frame Error Rate

Galois Field

Hybrid Automatic Repeat reQuest
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
Medium Access Control

Mega Chip Per Second

Mobile Station

Orthogonal Variable Spreading Factor (codes)
Parallel Concatenated Convolutional Code
Paging Channel

Physical Channel

Physical Random Access Channel
Random Access Channel

Recursive Systematic Convolutional Coder
Redundancy Version

Receive

Synchronisation Channel

Spreading Factor

System Frame Number
Signal-to-Interference Ratio

Signal to Noise Ratio

Transport Format

Transport Format Combination

Transport Format Combination Indicator
Transmit Power Control

Transport Channel

Transmission Time Interval

Transmit
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UL Uplink (Reverse link)

4.2 General coding/multiplexing of TrCHs

This section only applies to the transport channels: DCH, RACH, CPCH, BSCH;-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 time interval 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).

The coding/multiplexing steps for uplink and downlink are shown in figure 1 and figure 2 respectively.
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Figure 1: Transport channel multiplexing structure for uplink
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Figure 2: Transport channel multiplexing structure for downlink

The single output data stream from the TrCH multiplexing, including DTX indication bits in downlink, is denoted
Coded Composite Transport Channel (CCTrCH). A CCTrCH can be mapped to one or several physical channels.
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4.2.3  Channel coding

Code blocks are delivered to the channel coding block. They are denoted by 0,.,,0;,5,0;,35.-.,0, , Where i is the
TrCH number, r is the 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 y,.;, V.25 Vir35+++5 Viy » Where Y is the number of

encoded bits. The relation between 0;,4 and y;« 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 Y; 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.

Table 1: Usage of channel coding scheme and coding rate

Type of TrCH Coding scheme Coding rate
BCH
PCH . . 1/2
RACH Convolutional coding
DSCH 1/3,1/2
CPCH, DCH, ~FACH Turbo coding 1/3

42.7.2 Determination of rate matching parameters in downlink
For downlink channels-ether-than-the-downlink-shared-channel(s)-DSCH), N4, ; does not depend on the transport

format combination j. N, « is given by the channelization code(s) assigned by higher layers.

Denote the number of physical channels used for the CCTrCH by P. Ny, « is the number of bits available to the
CCTrCH in one radio frame and defined as Nyuy +=PX15X(Nyata1+N garaz), Where Nyqq; and Ny, are defined in [2]. Note
that contrary to the uplink, the same rate matching patterns are used in TTIs containing no compressed radio frames and
in TTIs containing radio frames compressed by spreading factor reduction or higher layer scheduling.

In the following, the total amount of puncturing or repetition for the TTI is calculated.

Additional calculations for TTIs containing radio frames compressed by puncturing in case fixed positions are used, are
performed to determine this total amount of rate matching needed.
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For compressed mode by puncturing, in TTIs where some compressed radio frames occur, the puncturing is increased
or the repetition is decreased compared to what is calculated according to the rate matching parameters provided by
higher layers. This allows to cope with reduction of available data bits on the physical channel(s) if the slot format for
the compressed frame(s) contains fewer data bits than for the normal frames(s), and to create room for later insertion of
marked bits, noted p-bits, which will identify the positions of the gaps in the compressed radio frames.

The amount of additional puncturing corresponds to the number of bits to create the gap in the TTI for TrCH i, plus the
difference between the number of data bits available in normal frames and in compressed frames, due to slot format
change. In case of fixed positions, it is calculated in addition to the amount of rate matching indicated by higher layers.

It is noted Np, "

i,max °

T ,m .

In fixed positions case, to obtain the total rate matching AN TTLEmm 46 be performed on the TTIm, Np; " is

i,max

subtracted from AN " (calculated based on higher layers RM parameters as for normal rate matching). This allows

i,max

TTI ,m

to create room for the Npi mox

bits p to be inserted later. If the result is null, i.e. the amount of repetition matches

exactly the amount of additional puncturing needed, then no rate matching is necessary.

In case of compressed mode by puncturing and fixed positions, for some calculations, N’y « is used for radio frames
where N .« = PXISX(N yyy ¥ N yoaz) - Nguarand Ny, are the number of bits

in the data fields of the slot format used for the frames compressed by puncturing.

with gap instead of N

data,* >

4.2.13.5 e e e Y o] o]

4.2.14 Multiplexing of different transport channels into one CCTrCH, and
mapping of one CCTrCH onto physical channels

The following rules shall apply to the different transport channels which are part of the same CCTrCH:

1) Transport channels multiplexed into one CCTrCh shall have co-ordinated timings. When the TFCS of a
CCTrCH is changed because one or more transport channels are added to the CCTrCH or reconfigured within
the CCTrCH, or removed from the CCTrCH, the change may only be made at the start of a radio frame with
CFN fulfilling the relation

CFN mod F,,x = 0,

where F,,x denotes the maximum number of radio frames within the transmission time intervals of all transport
channels which are multiplexed into the same CCTrCH, including any transport channels i which are added,
reconfigured or have been removed, and CFN denotes the connection frame number of the first radio frame of
the changed CCTrCH.

After addition or reconfiguration of a transport channel i within a CCTrCH, the TTTI of transport channel i may
only start in radio frames with CFN fulfilling the relation:

CFN mod Fi =0.
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2) Only transport channels with the same active set can be mapped onto the same CCTrCH.
3) Different CCTrCHs cannot be mapped onto the same PhCH.
4) One CCTrCH shall be mapped onto one or several PhCHs. These physical channels shall all have the same SF.
5) Dedicated Transport channels and common transport channels cannot be multiplexed into the same CCTrCH.
6) For the common transport channels, only the FACH and PCH may belong to the same CCTrCH.

There are hence two types of CCTrCH:

1) CCTrCH of dedicated type, corresponding to the result of coding and multiplexing of one or several DCHs or
one E-DCH.

2) CCTrCH of common type, corresponding to the result of the coding and multiplexing of a common channel,
RACH in the uplink, BSEH-HS-DSCH, BCH, or FACH/PCH for the downlink.

42141.2 Allowed CCTrCH combinations on the downlink

The following CCTrCH combinations for one UE are allowed:

- x CCTrCH of dedicated type + y CCTrCH of common type. The allowed combination of CCTrCHs of dedicated
and common type are given from UE radio access capabilities. There can be a maximum of one CCTrCH of
common type for-BSEH HS-DSCH. The maximum number of CCTrCHs of common type for FACH is
determined from UE capabilities. With one CCTrCH of common type forDSEH HS-DSCH, there shall be only
one CCTrCH of dedicated type.

NOTE 1: There is only one DPCCH in the uplink, hence one TPC bits flow on the uplink to control possibly the
different DPDCHs on the downlink, part of the same or several CCTrCHs.

NOTE 2: There is only one DPCCH in the downlink, even with multiple CCTrCHs. With multiple CCTrCHs, the
DPCCH is transmitted on one of the physical channels of that CCTrCH which has the smallest SF among
the multiple CCTrCHs. Thus there is only one TPC command flow and only one TFCI word in downlink
even with multiple CCTrCHs.

NOTE 3: in the current release, only 1 CCTrCH of dedicated type is supported.

4.3 Transport format detection

If the transport format set of a TrCH i contains more than one transport format, the transport format can be detected
according to one of the following methods:

- TFCI based detection: This method is applicable when the transport format combination is signalled using the
TFCI field;

- explicit blind detection: This method typically consists of detecting the TF of TrCH i by use of channel decoding
and CRC check;

- guided detection: This method is applicable when there is at least one other TrCH i’, hereafter called guiding
TrCH, such that:
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- the guiding TrCH has the same TTI duration as the TrCH under consideration, i.e. F; = Fj;
- different TFs of the TrCH under consideration correspond to different TFs of the guiding TrCH;
- explicit blind detection is used on the guiding TrCH.

If the transport format set for a TrCH i does not contain more than one transport format with more than zero transport
blocks, no explicit blind transport format detection needs to be performed for this TrCH. The UE can use guided
detection for this TrCH or single transport format detection, where the UE always assumes the transport format
corresponding to more than zero transport blocks for decoding.

For uplink, blind transport format detection is a network controlled option. For downlink, the UE shall be capable of
performing blind transport format detection, if certain restrictions on the configured transport channels are fulfilled.
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3.2

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

Abbreviations

16QAM 16 Quadrature Amplitude Modulation

AICH Acquisition Indicator Channel

AP Access Preamble

BCH Broadcast Control Channel

CCPCH Common Control Physical Channel

CDh Collision Detection

CPCH Common Packet Channel

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)

PBSCH——Physical Dedieated-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

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, AP-AICH, CSICH, CD/CA-ICH, PICH, PBSEH;-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, AICH, AP-ICH and CD/CA-ICH, 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 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 (AICH, AP-AICH and CD/CA-ICH), 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 symbols is first serial-to-parallel converted and mapped to an
I and Q branch. The definition of the modulation mapper is such that even and odd numbered symbols are mapped to
the I 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 I and Q branches are then both spread to the chip rate
by the same real-valued channelisation code C, sr.m. The channelisation code sequence shall be aligned in time with the
symbol boundary. The sequences of real-valued chips on the I and Q branch are then treated as a single complex-valued
sequence of chips. This sequence of chips is scrambled (complex chip-wise multiplication) by a complex-valued
scrambling code S ,. 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
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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.

I
S > _>® Sdin
downlink physical * 140 S
channel Modulation ]
—> % Mapper Ceh,sEm

P| %QT

Figure 8: Spreading for all downlink physical channels except SCH

In case of 16QAM, a set of four consecutive binary symbols #ny, 1.1, Bi.2, Bie3 (With k mod 4 = 0) is serial-to-parallel
converted to two consecutive binary symbols (i;= ny, i>= ny,,) on the I branch and two consecutive binary symbols (q;=
Ni+1, 42= Nie3) on the Q branch and then mapped to 16QAM by the modulation mapper as defined in table 3A. The I and
Q branches are then both spread to the chip rate by the same real-valued channelisation code Cg, 16.m- The channelisation
code sequence shall be aligned in time with the symbol boundary. The sequences of real-valued chips on the I and Q
branch are then treated as a single complex-valued sequence of chips. This sequence of chips from all multi-codes is
summed and then scrambled (complex chip-wise multiplication) by a complex-valued scrambling code Sq .. The
scrambling code is applied aligned with the scrambling code applied to the P-CCPCH.

Table 3A: 16 QAM modulation mapping

i1q1i2g2 | I 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 S in 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

5.2.1 Channelisation codes

The channelisation codes of figure 8 are the same codes as used in the uplink, namely Orthogonal Variable Spreading
Factor (OVSF) codes that preserve the orthogonality between downlink channels of different rates and spreading
factors. The OVSF codes are defined in figure 4 in section 4.3.1.

The channelisation code for the Primary CPICH is fixed to C.p, 2560 and the channelisation code for the Primary CCPCH
is fixed to Cg256,1. The channelisation codes for all other physical channels are assigned by UTRAN.

With the spreading factor 512 a specific restriction is applied. When the code word C, 5125, With n=0,2,4....510, is used
in soft handover, then the code word C, 512,041 1S not allocated in the cells where timing adjustment is to be used.
Respectively if Cep 5120, With n=1,3,5....511 is used, then the code word Cqp, 512,01 is not allocated in the cells where
timing adjustment is to be used. This restriction shall not apply in cases where timing adjustments in soft handover are
not used with spreading factor 512.

When compressed mode is implemented by reducing the spreading factor by 2, the OVSF code used for compressed
frames is:

- Censrpalz) if ordinary scrambling code is used.

- CensFn mod sk if alternative scrambling code is used (see section 5.2.2);

where Cgp sp,y is the channelisation code used for non-compressed frames.

For HS-PDSCH, the spreading factor is always 16.

For HS-SCCH, the spreading factor is always 128.
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Channelisation-code-set information over HS-SCCH is mapped in following manner: the OVSF codes shall be allocated
in such a way that they are positioned in sequence in the code tree. That is, for P multicodes at offset O the following
codes are allocated:

Cch,lﬁ,O cee Cch,lﬁ, O+P-1

The number of multicodes and the corresponding offset for HS-PDSCHs mapped from a given HS-DSCH is signalled
by HS-SCCH.

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 codes in a set such
that i:th primary scrambling code corresponds to i:th set of secondary scrambling codes.

Hence, according to the above, scrambling codes k =0, 1, ..., 8191 are used. Each of these codes are associated with a
left alternative scrambling code and a right 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 n=SF/2, where c., sk, is the channelisation code used
for non-compressed frames. The usage of alternative scrambling code for compressed frames is 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-AICH, CD/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 left or right
scrambling codes as described above, i.e. in these frames, the total number of different scrambling codes may exceed
two.

; s ) In the case of CCTrCH of type of
HS DSCH then all the HS PDSCH channehsatlon 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).

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 ms radio frame. Let x and y be the
two sequences respectively. The x sequence is constructed using the primitive (over GF(2)) polynomial 7 +X +X"®. The
y sequence is constructed using the polynomial 7 +X°+X+ X"+ X"

The sequence depending on the chosen scrambling code number # 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:
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Initial conditions:
- xis constructed with x (0)=1, x(1)= x(2)=...= x (16)= x (17)=0.
- y(0)=y(1)= ... =y(16)= y(17)=1.
Recursive definition of subsequent symbols:
- x(i+18) =x(i+7) + x(i) modulo 2, i=0,...,2'5-20.
- y(i+18) = y(i+10)+y(i+7)+y(i+5)+y(i) modulo 2, i=0,..., 2'-20.
The n:th Gold code sequence z, n=0,],2,...,2]8-2, is then defined as:
- zy(i) = x((i+n) modulo (2" - 1)) + y(i) modulo 2, i=0, ..., 2'%-2.
These binary sequences are converted to real valued sequences Z, by the following transformation:
N +1 if z,(i)=0
L= {—1 if z,()=1

Finally, the n:th complex scrambling code sequence Sy, is defined as:

for i= 01,....2" —2.

- San() = Zy(i) + j Z4((i+131072) modulo (2'%-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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3.2

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

Abbreviations

16QAM 16 Quadrature Amplitude Modulation

AICH Acquisition Indicator Channel

AP Access Preamble

BCH Broadcast Control Channel

CCPCH Common Control Physical Channel

CDh Collision Detection

CPCH Common Packet Channel

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 Frequency 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)
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

5.2.1

The channelisation codes of figure 8 are the same codes as used in the uplink, namely Orthogonal Variable Spreading
Factor (OVSF) codes that preserve the orthogonality between downlink channels of different rates and spreading
factors. The OVSF codes are defined in figure 4 in subclause 4.3.1.

Channelisation codes

The channelisation code for the Primary CPICH is fixed to C.p, 2560 and the channelisation code for the Primary CCPCH
is fixed to C256,1. The channelisation codes for all other physical channels are assigned by UTRAN.

With the spreading factor 512 a specific restriction is applied. When the code word Cgp, 5124, With n=0,2,4....510, is used
in soft handover, then the code word Cg, 512041 1S not allocated in the cells where timing adjustment is to be used.
Respectively if Cep 5120, With n=1,3,5....511 is used, then the code word Cgp, 5121 1S not allocated in the cells where
timing adjustment is to be used. This restriction shall not apply in cases where timing adjustments in soft handover are
not used with spreading factor 512.

When compressed mode is implemented by reducing the spreading factor by 2, the OVSF code used for compressed
frames is:
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- Censrpalnz] if ordinary scrambling code is used.
- Cehsraznmod sk if alternative scrambling code is used (see subclause 5.2.2);
where Cgp, sp, is the channelisation code used for non-compressed frames.

For F-DPCH, the spreading factor is always 256.

For HS-PDSCH, the spreading factor is always 16.

For HS-SCCH, the spreading factor is always 128.

Channelisation-code-set information over HS-SCCH is mapped in following manner: the OVSF codes shall be allocated
in such a way that they are positioned in sequence in the code tree. That is, for P multicodes at offset O the following
codes are allocated:

Cch,lﬁ,O oo Cch,lﬁ, O+P-1

The number of multicodes and the corresponding offset for HS-PDSCHs mapped from a given HS-DSCH is signalled
by HS-SCCH.

For E-HICH and for E-RGCH, the spreading factor shall always be 128. In each cell, the E-RGCH and E-HICH
assigned to a UE shall be configured with the same channelisation code.

For E-AGCH, the spreading factor shall always be 256.

5.2.2  Scrambling code

A total of 2'%-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 codes in a set such
that i:th primary scrambling code corresponds to i:th set of secondary scrambling codes.

Hence, according to the above, scrambling codes k =0, 1, ..., 8191 are used. Each of these codes are associated with a
left alternative scrambling code and a right 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 n=SF/2, where c., s, is the channelisation code used
for non-compressed frames. The usage of alternative scrambling code for compressed frames is signalled by higher
layers for each physical channel respectively.

In case F-DPCH is configured in the downlink, the same scrambling code and OVSF 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.
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Each cell is allocated one and only one primary scrambling code. The primary CCPCH, primary CPICH, PICH, MICH,
AICH, AP-AICH, CD/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 left or right
scrambling codes as described above, i.e. in these frames, the total number of different scrambling codes may exceed
two.

i i i i e ; e & In the case of CCTrCH of type of
HS DSCH then all the HS PDSCH channehsatlon 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 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 ms radio frame. Let x and y be the
two sequences respectively. The x sequence is constructed using the primitive (over GF(2)) polynomial 7 +X +X"®. The
y sequence is constructed using the polynomial 7 +X°+X’+ X"+ X"

The sequence depending on the chosen scrambling code number # 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:
- xis constructed with x (0)=1, x(1)= x(2)=...= x (16)= x (17)=0.
- y(0)=y(1)= ... =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'%-20.
The n:th Gold code sequence z, n=0,1,2,...,218-2, is then defined as:
- zy(i) = x((i+n) modulo (2" - 1)) + y(i) modulo 2, i=0,..., 2'%-2.
These binary sequences are converted to real valued sequences Z, by the following transformation:
+1 if z,(1)=0
0= {—1 z];f : ((z)) 1
n

Finally, the n:th complex scrambling code sequence Sy, is defined as:

for i= 01,....2" —2.

- San(i) = Zy(i) +j Z,((i+131072) modulo (2'*-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 Acknowledgement

AICH Acquisition Indicator Channel

ASC Access Service Class

AP Access Preamble

BCH Broadcast Channel

CA Channel Assignment

cCC CPCH Control Command

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel

CD Collision Detection

CPCH Common Packet Channel

CPICH Common Pilot Channel

CQI Channel Quality Indicator

CRC Cyclic Redundancy Check

CSICH CPCH Status Indicator Channel

DCH Dedicated Channel

DL Downlink

DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel

DPDCH Dedicated Physical Data Channel

DTX Discontinuous Transmission

HSDPA High Speed Downlink Packet Access
HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH High Speed Physical Downlink Shared Control Channel
NACK Negative Acknowledgement

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

PCPCH Physical Common Packet Channel

PICH Paging Indicator Channel

PRACH Physical Random Access Channel
RACH Random Access Channel

RL Radio Link

RPL Recovery Period Length

RSCP Received Signal Code Power

S-CCPCH Secondary Common Control Physical Channel
SCH Synchronisation Channel

SFN System Frame Number

SIR Signal-to-Interference Ratio

SNIR Signal to Noise Interference Ratio

SSDT Site Selection Diversity TPC

TFC Transport Format Combination

TPC Transmit Power Control

TrCH Transport Channel

TTI Transmission Time Interval

UE User Equipment

UL Uplink

UTRAN UMTS Terrestrial Radio Access Network
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521.1 General

The downlink transmit power control procedure controls simultaneously the power of a DPCCH and its corresponding
DPDCHs. The power control loop adjusts the power of the DPCCH and DPDCHs with the same amount, i.e. the
relative power difference between the DPCCH and DPDCHs is not changed.

The relative transmit power offset between DPCCH fields and DPDCHs is determined by the network The TFCI, TPC
and pilot fields of the DPCCH are offset relatlve to the DPDCHs power by POl P02 and PO3 dB respectlvely The
power offsets may vary in tlme ek Ayt e

H- The method for

controlhng the power offsets W1th1n UTRAN is spemfled in [6].

5.2.1.4.1 General

Site selection diversity transmit power control (SSDT) is another macro diversity method in soft handover mode. This
method is optional in UTRAN.

Operation is summarised as follows. The UE selects one of the cells from its active set to be “primary’, all other cells
are classed as ‘non primary’. The main objective is to transmit on the downlink from the primary cell, thus reducing the
interference caused by multiple transmissions in a soft handover mode. A second objective is to achieve fast site
selection without network intervention, thus maintaining the advantage of the soft handover. In order to select a primary
cell, each cell is assigned a temporary identification (ID) and UE periodically informs a primary cell ID to the
connecting cells. The non-primary cells selected by UE switch off the transmission power. The primary cell ID is
delivered by UE to the active cells via uplink FBI field. SSDT activation, SSDT termination and ID assignment are all
carried out by higher layer signalling.

SSDT is only supported when the P-CPICH is used as the downlink phase reference and closed loop mode transmit
diversity is not used simultaneously. Simultaneous operation of SSDT and HS-SCCH reception is not supported.

%F&#Fel—pewepee;ﬁfel—m—kmd—%pm—meé%&multaneous operatlon of SSDT 51gnalhng in the uphnk and HS SCCH

reception is not supported.

522 PBSCHVoid
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7.1 Determination of feedback information

The UE uses the CPICH to separately estimate the channels seen from each antenna.

Once every slot, the UE computes the phase adjustment, ¢, and for mode 2 the amplitude adjustment that should be
applied at the UTRAN access point to maximise the UE received power. During soft handover, the UE computes the
phase adjustment and for mode 2 the amplitude adjustment to maximise the total UE received power from the cells in
the active set. —In the case that a PBSEH-e+HS-PDSCH is associated with a DPCH for which closed-loop transmit
diversity is applied, the antenna weights applied to the PBSCH-and-HS-PDSCH, respeetively;-are the same as the
antenna weights applied to the associated DPCH. In case a PBSCH-e+-HS-PDSCH is associated with a DPCH during
soft handover, the UE may emphasize the radio link transmitted from BSEH-e+-HS-DSCH serving cell, respectively,
when calculating the antenna weights. An example of how the computations can be accomplished is given in Annex
A2.

The UE feeds back to the UTRAN access point the information on which phase/power settings to use. Feedback
Signalling Message (FSM) bits are transmitted in the portion of FBI field of uplink DPCCH slot(s) assigned to closed
loop mode transmit diversity, the FBI D field (see [1]). Each message is of length Ny = N,,,+N,, bits and its format is
shown in the figure 4. The transmission order of bits is from MSB to LSB, i.e. MSB is transmitted first. FSM,,, and
FSM,,;, subfields are used to transmit the power and phase settings, respectively.

MSB LSB

FSM,; FSM,,

S Ny, < Ny — %

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

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

1) When feedback command is transmitted in uplink slot i, which is transmitted approximately 1024 chips in offset
from the received downlink slot j, the adjustment is done at the beginning of the pilot field of the downlink slot
(j+1) mod 15.
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2) When feedback command is transmitted in uplink slot i, which is transmitted approximately 1024 chips in offset
from the received downlink slot j, the adjustment is done at the beginning of the pilot field of the downlink slot
(j+2) mod 15.

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

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

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

A.2 Computation of feedback information for closed loop
transmit diversity

In non-soft handover case, the computation of feedback information can be accomplished by e.g. solving for weight
vector, w, that maximises.

P=w'H"Hw )]
where
H=[h; h]and w=[w;, w,]"

and where the column vectors /; and A, represent the estimated channel impulse responses for the transmission antennas
1 and 2, of length equal to the length of the channel impulse response. The elements of w correspond to the adjustments
computed by the UE.

During soft handover, the antenna weight vector, w can be, for example, determined so as to maximise the criteria
function:

P = w"'(H,"H+ H,"Ho+-)w ()

where H; is an estimated channel impulse response for BS#i. In regular SHO, the set of BS#i corresponds to the active
set.

If HS-PDSCH is present, the UE may emphasize the HS-PDSCH serving cell. In this case the antenna weight vector, w
can be, for example, determined so as to maximise the criteria function:

P = w'(o(H,"Hy)+ (1-0)(H " Hot-+-))w

where BS#1 is the HS-PDSCH serving cell and coefficient o is less than or equal to 1. For example o = 0.7 enhances
HS-DSCH performance while ensuring that there is only a small degradation on the DPCH.
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3.2

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

ACK
AICH
ASC

AP

BCH

CA

CCC
CCPCH
CCTrCH
CD

CPCH
CPICH
CQIl

CRC
CSICH
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
PCPCH

PICH
PRACH
RACH
RL

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

UE

UL
UTRAN

Abbreviations

Acknowledgement

Acquisition Indicator Channel

Access Service Class

Access Preamble

Broadcast Channel

Channel Assignment

CPCH Control Command

Common Control Physical Channel

Coded Composite Transport Channel
Collision Detection

Common Packet Channel

Common Pilot Channel

Channel Quality Indicator

Cyclic Redundancy Check

CPCH Status Indicator Channel

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

Physical Common Packet 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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521.1 General

The downlink transmit power control procedure controls simultaneously the power of a DPCCH and its corresponding
DPDCHs. The power control loop adjusts the power of the DPCCH and DPDCHs with the same amount, i.e. the
relative power difference between the DPCCH and DPDCHs is not changed. In case of F-DPCH, the power control
loop adjusts the F-DPCH power.

For DPCH, the relative transmit power offset between DPCCH fields and DPDCHs is determined by the network. The
TFCI, TPC and pilot fields of the DPCCH are offset relative to the DPDCHs power by PO1, PO2 and PO3 dB
respectrvely The power offsets may Vary in trme U%—may—&s&th%&%oper&ﬂoﬁaﬁpeerﬁed—m—seeﬂoﬂé—%t&

ek ¢ - 0 hrespe ¢ 2 H-The
method for controlhng the power offsets within UTRAN is spe01f1ed in [6]. The power offsets POl P02 and PO3 do
not apply to F-DPCH.

5.2.1.4.1 General

Site selection diversity transmit power control (SSDT) is another macro diversity method in soft handover mode. This
method is optional in UTRAN.

Operation is summarised as follows. The UE selects one of the cells from its active set to be “primary’, all other cells
are classed as ‘non primary’. The main objective is to transmit on the downlink from the primary cell, thus reducing the
interference caused by multiple transmissions in a soft handover mode. A second objective is to achieve fast site
selection without network intervention, thus maintaining the advantage of the soft handover. In order to select a primary
cell, each cell is assigned a temporary identification (ID) and UE periodically informs a primary cell ID to the
connecting cells. The non-primary cells selected by UE switch off the transmission power. The primary cell ID is
delivered by UE to the active cells via uplink FBI field. SSDT activation, SSDT termination and ID assignment are all
carried out by higher layer signalling.

SSDT is only supported when the P-CPICH is used as the downlink phase reference and closed loop mode transmit
diversity is not used simultaneously. Simultaneous operation of SSDT and HS-SCCH or F-DPCH reception is not
supported.

operatron of SSDT srgnallrng in the uplrnk and HS CH or F DPCH receptron is not supported
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7.1 Determination of feedback information

The UE uses the CPICH to separately estimate the channels seen from each antenna.

Once every slot, the UE computes the phase adjustment, ¢, and for mode 2 the amplitude adjustment that should be
applied at the UTRAN access point to maximise the UE received power. During soft handover, the UE computes the
phase adjustment and for mode 2 the amplitude adjustment to maximise the total UE received power from the cells in
the active set. —In the case that a PBSEH-e+HS-PDSCH is associated with a DPCH for which closed-loop transmit
diversity is applied, the antenna weights applied to the PBSCH-and-HS-PDSCH;+espeetively, are the same as the
antenna weights applied to the associated DPCH. In case a PBSCH-e+-HS-PDSCH is associated with a DPCH during
soft handover, the UE may emphasize the radio link transmitted from BSEH-e+-HS-DSCH serving cell, respectively,
when calculating the antenna weights. An example of how the computations can be accomplished is given in Annex
A2.

The UE feeds back to the UTRAN access point the information on which phase/power settings to use. Feedback
Signalling Message (FSM) bits are transmitted in the portion of FBI field of uplink DPCCH slot(s) assigned to closed
loop mode transmit diversity, the FBI D field (see [1]). Each message is of length Ny = N,,,+N,, bits and its format is
shown in the figure 4. The transmission order of bits is from MSB to LSB, i.e. MSB is transmitted first. FSM,,, and
FSM,,;, subfields are used to transmit the power and phase settings, respectively.
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MSB LSB

FSM,; FSM,,

< N, < Ny —

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

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

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

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

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

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

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

A.2 Computation of feedback information for closed loop
transmit diversity

In non-soft handover case, the computation of feedback information can be accomplished by e.g. solving for weight
vector, w, that maximises.

P=wH'Hw ey
where
H=[}; h)and w=[w;, w;]"

and where the column vectors /; and A, represent the estimated channel impulse responses for the transmission antennas
1 and 2, of length equal to the length of the channel impulse response. The elements of w correspond to the adjustments
computed by the UE.

During soft handover, the antenna weight vector, w can be, for example, determined so as to maximise the criteria
function:

P = w"'(H,"H+ H,"Ho+-)w ()

where H; is an estimated channel impulse response for BS#i. In regular SHO, the set of BS#i corresponds to the active
set.

If HS-PDSCH is present, the UE may emphasize the HS-PDSCH serving cell. In this case the antenna weight vector, w
can be, for example, determined so as to maximise the criteria function:
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P = w"(o(H,"H))+ (1-0)(H,"Ho#+--))w

where BS#1 is the HS-PDSCH serving cell and coefficient o is less than or equal to 1. For example o = 0.7 enhances
HS-DSCH performance while ensuring that there is only a small degradation on the DPCH.

3GPP



	RP-050248.doc
	25211CR206Rel5.doc
	25211CR207Rel6.doc
	25212CR209Rel5.doc
	25212CR210Rel6.doc
	25213CR078Rel5.doc
	25213CR079Rel6.doc
	25214CR376r1Rel5.doc
	25214CR377r1Rel6.doc


