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3 Symbols and abbreviations
3.1 Symbols
Naata1 The number of data bits per downlink slot in Datal field.
Naata2 The number of data bits per downlink slot in Data2 field. If the slot format does not contain a
Data2 fleld, Nda1a2: 0.
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

AP Access Preamble

AP-AICH Access Preamble Acquisition Indicator Channel
AP Access Preamble Indicator

BCH Broadcast Channel

CA Channel Assignment

CAl Channel Assignment Indicator

CcccC CPCH Control Command

CCPCH Common Control Physical Channel

CCTrCH Coded Composite Transport Channel

CD Collision Detection

CD/CA-ICH Collision Detection/Channel Assignment Indicator Channel
CDI Collision Detection Indicator

CPCH Common Packet Channel

CPICH Common Pilot Channel

CQl Channel Quality Indicator

CSICH CPCH Status Indicator Channel

DCH Dedicated Channel

DPCCH Dedicated Physical Control Channel

DPCH Dedicated Physical Channel

DPDCH Dedicated Physical Data Channel

DSCH Downlink Shared Channel

DSMA-CD Digital Sense Multiple Access - Collison Detection
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
PCPCH Physical Common Packet Channel
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PDSCH Physical Downlink Shared Channel
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5.3 Downlink physical channels

5.3.1 Downlink transmit diversity

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

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

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

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

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

Furthermore, 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 athe 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 theradio 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 aHS-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 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.

3GPP



Release 6 20 3GPP TS 25.211 V6.3.0 (2004-12)

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 X
S-CCPCH —
DPCH -
F-DPCH
PICH
MICH -
PDSCH -
HS-PDSCH -
HS-SCCH —
E-AGCH —
E_RGCH -
E-HICH —
AICH -
CSICH —
AP-AICH -
CD/CA-ICH —
DL-DPCCH for CPCH -

I X1
I [X|1

I XX 1

LXK XXX XX XXX XXX XX |

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 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 acell, the UE shall assumethat 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-AICH and CD/CA-ICH, the b, arereal valued
signals, and H isdefined as — D, . For channels other than AICH, E-RGCH, E-HICH, AP-AICH and CD/CA-ICH, the
b are3-valued digits, taking the values 0, 1, "DTX", and b, isdefined asfollows: if b =0then b =1,if b =1

then b =0, otherwise b = b.

Antenna 1
m Antenna 2

1

STTD encoded symbols
for antenna 1 and antenna 2.

Figure 8: Generic block diagram of the STTD encoder for QPSK
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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 l
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STTD encoded symbols for
antenna 1 and antenna 2

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

5.3.1.1.2 Time Switched Transmit Diversity for SCH (TSTD)

Transmit diversity, in the form of Time Switched Transmit Diversity (TSTD), can be applied to the SCH. TSTD for the
SCH isoptiona in UTRAN, while TSTD support is mandatory in the UE. TSTD for the SCH is described in
subclause 5.3.3.5.1.

5.3.1.2 Closed loop transmit diversity

Closed loop transmit diversity is described in [5]. Both closed loop transmit diversity modes shall be supported at the
UE and may be supported in the UTRAN.

5.3.2 Dedicated downlink physical channels

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

The F-DPCH is described in subclause 5.3.2.6.

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

Figure 9 shows the frame structure of the downlink DPCH. Each frame of length 10 msis split into 15 slots, each of
length Ty = 2560 chips, corresponding to one power-control period.
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« DPDCH | DPCCH < DPDCH , <DPCCH
Datal TPC TFCI Data? Pilot
Ngata1 DItS N+1pc bits N1eq bits Ngatz2 DItS Npilot bits
) Tyor = 2560 chips, 10*2¥ bits (k=0..7) i
Slot #0 | Slot#1 Slot #i Slot #14

A

»
»

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

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

The exact number of bits of the different downlink DPCH fields (Npiiot, Ntpc, Nteci, Noaar 8N Naeo) 1S given in table
11. What dot format to use is configured by higher layers and can also be reconfigured by higher layers.

There are basically two types of downlink Dedicated Physical Channels; those that include TFCI (e.g. for severa
simultaneous services) and those that do not include TFCI (e.g. for fixed-rate services). These types are reflected by the
duplicated rows of table 11. It isthe UTRAN that determinesif a TFCI should be transmitted and it is mandatory for all
UEs to support the use of TFCI in the downlink. The mapping of TFCI bits onto slotsis described in [3].

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

Slot |Channel| Channel | SF | Bits/ DPDCH DPCCH Transmitted
Format |Bit Rate| Symbol Slot | Bits/Slot Bits/Slot slots per
#i (kbps) Rate radio frame
(ksps) Nbata1 |Npataz| Ntpc | Ntrci | Npiiot Nrr
0 15 7.5 512 10 0 4 2 0 4 15
0A 15 7.5 512 10 0 4 2 0 4 8-14
0B 30 15 256 20 0 8 4 0 8 8-14
1 15 7.5 512| 10 0 2 2 2 4 15
1B 30 15 256 20 0 4 4 4 8 8-14
2 30 15 256 20 2 14 2 0 2 15
2A 30 15 256 20 2 14 2 0 2 8-14
2B 60 30 128| 40 4 28 4 0 4 8-14
3 30 15 256 20 2 12 2 2 2 15
3A 30 15 256 20 2 10 2 4 2 8-14
3B 60 30 128| 40 4 24 4 4 4 8-14
4 30 15 256 20 2 12 2 0 4 15
4A 30 15 256 20 2 12 2 0 4 8-14
4B 60 30 128| 40 4 24 4 0 8 8-14
5 30 15 256 20 2 10 2 2 4 15
5A 30 15 256 20 2 8 2 4 4 8-14
5B 60 30 128| 40 4 20 4 4 8 8-14
6 30 15 256 20 2 8 2 0 8 15
6A 30 15 256 20 2 8 2 0 8 8-14
6B 60 30 128| 40 4 16 4 0 16 8-14
7 30 15 256 20 2 6 2 2 8 15
7A 30 15 256 20 2 4 2 4 8 8-14
7B 60 30 128| 40 4 12 4 4 16 8-14
8 60 30 128| 40 6 28 2 0 4 15
8A 60 30 128| 40 6 28 2 0 4 8-14
8B 120 60 64 80 12 56 4 0 8 8-14
9 60 30 128| 40 6 26 2 2 4 15
9A 60 30 128| 40 6 24 2 4 4 8-14
9B 120 60 64 80 12 52 4 4 8 8-14
10 60 30 128 40 6 24 2 0 8 15
10A 60 30 128| 40 6 24 2 0 8 8-14
10B 120 60 64 80 12 48 4 0 16 8-14
11 60 30 128| 40 6 22 2 2 8 15
11A 60 30 128| 40 6 20 2 4 8 8-14
11B 120 60 64 80 12 44 4 4 16 8-14
12 120 60 64 80 12 48 4 8* 8 15
12A 120 60 64 80 12 40 4 16* 8 8-14
12B 240 120 32| 160 24 96 8 16* | 16 8-14
13 240 120 32 | 160 28 | 112 4 8* 8 15
13A 240 120 32| 160 28 | 104 4 16* 8 8-14
13B 480 240 16 | 320 56 | 224 8 16* | 16 8-14
14 480 240 16 | 320 56 | 232 8 8* 16 15
14A 480 240 16 | 320 56 | 224 8 16* | 16 8-14
14B 960 480 8 640 | 112 | 464 16 16* | 32 8-14
15 960 480 8 640 | 120 | 488 8 8* 16 15
15A 960 480 8 640 | 120 | 480 8 16* | 16 8-14
15B 1920 960 4 | 1280 | 240 | 976 16 16* | 32 8-14
16 1920 960 4 | 1280 | 248 [ 1000 8 8* 16 15
16A 1920 960 4 | 1280 | 248 | 992 8 16* | 16 8-14

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

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

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

NOTE 3: If the Node B receives an invalid combination of data frames for downlink transmission, the procedure
specified in [15], sub-clause 5.1.2,may require the use of DTX in both the DPDCH and theTFCI field of the
DPCCH.
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The pilot bit patterns are described in table 12. The shadowed column part of pilot bit pattern is defined as FSW and
FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSWs shall be "11".)
In table 12, the transmission order is from left to right.

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

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

Npilot =4 Npilot =8 Npilot =16
(*1) (*2) (*3)
Symbol 0 0 1 0 1 2 3 0 1 2 3 4 5 6 7
#
Slot #0 11 11 11 11 11 11 10 11 11 11 10 11 11 11 10
1 00 11 00 11 00 11 10 11 00 11 10 11 11 11 00
2 01 11 01 11 01 11 01 11 01 11 01 11 10 11 00
3 00 11 00 11 00 11 00 11 00 11 00 11 01 11 10
4 10 11 10 11 10 11 01 11 10 11 01 11 11 11 11
5 11 11 11 11 11 11 10 11 11 11 10 11 01 11 01
6
7
8
9

11 11 11 11 11 11 00 11 11 11 00 11 10 11 11
10 11 10 11 10 11 00 11 10 11 00 11 10 11 00
01 11 01 11 01 11 10 11 01 11 10 11 00 11 11
11 11 11 11 11 11 11 11 11 11 11 11 00 11 11

10 01 11 01 11 01 11 01 11 01 11 01 11 11 11 10

11 10 11 10 11 10 11 11 11 10 11 11 11 00 11 10

12 10 11 10 11 10 11 00 11 10 11 00 11 01 11 01

13 00 11 00 11 00 11 11 11 00 11 11 11 00 11 00

14 00 11 00 11 00 11 11 11 00 11 11 11 10 11 01
NOTE *1: This pattern is used except slot formats 2B and 3B.

NOTE *2:
NOTE *3:
NOTE:

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

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

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

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

Table 13: TPC Bit Pattern

TPC Bit Pattern

Transmitter power

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

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

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

In case there are several CCTrCHs mapped to different DPCHs transmitted to the same UE different spreading factors
can be used on DPCHsto which different CCTrCHs are mapped. Also in this case, Layer 1 control information is only

transmitted on the first DPCH while DTX bits are transmitted during the corresponding time period for the additional

DPCHs.

Note:

support of multiple CCTrChs of dedicated type is not part of the current release.
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DPDCH DPDCH |
«—> < >
TPC — TFCI e Pilot

Transmission

Power

Physical Channel 1

Transmission

Power

Physical Channel 2

Transmission

>

Power

Physical Channel L

>

One Slot (2560 chips)

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

53.2.1 STTD for DPCH and

F-DPCH

The pilot bit pattern for the DPCH channel transmitted on antenna 2 is given in table 14.

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

shadowed) pilot bit pattern in table 12.

- For Nt = 4, the diversity antenna pilot bit pattern is obtained by STTD encoding both the shadowed and non-

shadowed pilot bitsin table 12.

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

14.

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

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

antennas.

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

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

(*1) (*2) (*3) (*4) (*5)
Symbol # 0 0 1 0 112130 112134567 0 1
Slot #0 01 01 10 {12 |00 |00|210(11|00|00|10|211|(00 |00 |10]| 01 10
1 10 10 10 {12 |00 |0O0O|0O1|11|00|00|01|21 10|00 |10} 10 | 01
2 11 11 10 (11|12 (00|00 |12 |12 |0O0O|0O0O|112|10|0O0 12| 12 00
3 10 10 10 (11 |10|00|01 |11 |10|00|01|11|00 |00 |00 20 | 01
4 00 00 10 {1111 |{00|21 (11|22 |00|11|211(01 |00 | 10| OO 11
5 01 01 10 (11 |00|00|10|11|(00|00|20|11 (11|00 |00]| 01 10
6 01 01 10 {11 |/10|00|10(11|10|00 |10 |11 (01|00 |11| 01 10
7 00 00 10 (1110|0012 |12 (10|00 |12 (12|10 |00 |12 | OO 11
8 11 11 10 |12 |00 |0O0O|0O0|11|00|00|0O0|22|01|00O|01| 12 | 0O
9 01 01 10 (11201 (00|10 |12 (01 |0O0O|10 (12|02 |0O0O|01]| 02 10
10 11 11 10 {11 |11 |00|00|11|22|00|{00|21|00|00|210| 12 | OO
11 00 00 10 (11 |01|00|11|11({01|00|212|11|00 |00 |01 OO 11
12 00 00 10 (11 |10|00 |11 |11 (10|00 |22 |11 |11 ({00 |00 | OO 11
13 10 10 10 (11 |01|00|01|11|(01|00|01|11|10|00 |01 20 | 01
14 10 10 10 {112 |/01 00|01 (1101|000 |01 |21 |11 |00 | 11| 10 01

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

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

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

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

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

NOTE:  For slot format nB wheren=0, 1, 4,5, 6, ..., 15, the pilot bit pattern corresponding to Npiot/2 is to be used
and symbol repetition shall be applied.
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5.3.2.6 Fractional Dedicated Physical Channel (F-DPCH)

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

Figure 12B shows the frame structure of the F-DPCH. Each frame of length 10ms is split into 15 dots, each of length
Tg0t = 2560 chips, corresponding to one power-control period.

512 chips
TPC
(Tx OFF) Nope bits (Tx OFF)
= >
Tgot = 2560 chips
Slot #0| Slot #1 Slot #i Slot #14

A

»
»

1radioframe: T; =10 ms

Figure 12B: Frame structure for F-DPCH

The exact number of bits of the F-DPCH fields (Nrpc) is described in table 16B.

Table 16B: F-DPCH fields

Slot [Channel| Channel [ SE |Bits/ Slot E-DPCH
Format |Bit Rate| Symbol Bits/Slot
#i (kbps) Rate
(ksps) Nrpc
I 0 3 15 ]256] 2 2

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

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

5.3.3 Common downlink physical channels

5.3.3.1 Common Pilot Channel (CPICH)

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

v

Taot = 2560 chips, 20 bits

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

»
L

A

1radio frame: Tr = 10 ms
Figure 13: Frame structure for Common Pilot Channel

In case transmit diversity (open or closed loop) is used on any downlink channel in the cell, the CPICH shall be
transmitted from both antennas using the same channelization and scrambling code. In this case, the pre-defined bit
sequence of the CPICH is different for Antenna 1 and Antenna 2, see figure 14. In case of no transmit diversity, the bit
sequence of Antenna 1 in figure 14 is used.

Antenna 1 0| 00| 00| 0{0] 0{0| O|0]0{0[0|0| OO| OO 0|O] 00| 0[O 0{O] 0[O 0| 00| 00| 0{0] 10| 00| 00| 00|00
Antenna 2 11141|00{00] 41 11{0{0|0j0| 1] Q011 11|00 OOf21)1f1|0{0] OO[Y1|11|00[Q0|Y1|Lj1
< <
slot #14 slot #0 slot #1
P«
= i F i+1
rame Frame Boundary rame

Figure 14: Modulation pattern for Common Pilot Channel

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

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

5.3.3.1.2 Secondary Common Pilot Channel (S-CPICH)
A Secondary Common Pilot Channel (S-CPICH) has the following characteristics:
- Anarbitrary channelization code of SF=256 is used for the S-CPICH, see [4];
- A S-CPICH is scrambled by either the primary or a secondary scrambling code, see [4];

- There may be zero, one, or several S-CPICH per cell;
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- A S-CPICH may be transmitted over the entire cell or only over a part of the cell;

A Secondary CPICH may be a phase reference for a downlink DPCH_or F-DPCH. If thisis the case, the UE isinformed
about this by higher-layer signalling.

The Secondary CPICH can be a phase reference for a downlink physical channel using open loop or closed loop TX
diversity, instead of the Primary CPICH being a phase reference.

Note that it is possible that neither the P-CPICH nor any S-CPICH is a phase reference for a downlink DPCH.

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

F-DPCH

I IX|X] 1
I [X|1

PICH

MICH

PDSCH*

HS-PDSCH*

HS-SCCH*

E-AGCH*

E-RGCH*

E-HICH*

XX XXX X
XXX XX

AICH

CSICH

S XXX XXX XXX 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 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.
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6 Mapping and association of physical channels

6.1 Mapping of transport channels onto physical channels

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

3GPP



Release 6 49 3GPP TS 25.211 V6.3.0 (2004-12)

Transport Channels Physical Channels

DCH Dedicated Physical Data Channel (DPDCH)
Dedicated Physical Control Channel (DPCCH)

E-DCH E-DCH Dedicated Physical Data Channel (EDPDCH)

E-DCH Dedicated Physical Control Channel (E-DPCCH)
E-DCH Absolute Grant Channel (EAGCH)

E-DCH Relative Grant Channel (EERGCH)

E-DCH Hybrid ARQ Indicator Channdl (EHICH)

RACH Physical Random Access Channel (PRACH)
CPCH Physical Common Packet Channel (PCPCH)
Common Pilot Channel (CPICH)
BCH Primary Common Control Physical Channel (R-CCPCH)

%HWH)
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)
MBMS Notification Indicator Channel (MICH)
CPCH Status Indicator Channel (CSICH)
Collision-Detection/Channel-Assignment Indicator
Channel (CD/CA-ICH)

HS-DSCH High Speed Physical Downlink Shared Channel (HSPDSCH)
HS-DSCH-related Shared Control Channel (HSSCCH)

Dedicated Physical Control Channel (uplink) for HSDSCH (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 Physica 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)
pcH ——— Physica Common Packet Channel (PCPCH)

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)
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)

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).

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

PCPCH CD/CA

preamble part

PCPCH power control

preamble part

Figure 28: Physical channel and physical signal association

7 Timing relationship between physical channels

7.1 General

The P-CCPCH, on which the cell SFN is transmitted, is used as timing reference for 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,_ 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 B I I B
Any PDSCH

nith DPCH o TDPCHn

HS-SCCH Subframe | Subframe | Subframe | Subframe | Subframe
Subframes #0 #1 #2 #3 #4
10 ms 10 ms
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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

% —

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 #A

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. Tsccpchk = Tk X 256 chip, T, 0 {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 AICH/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 DPCHS, but the offset from the P-CCPCH frametiming isa

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

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

multiple of 256 chips, i.e. Tr.ppchp.= T, % 256 chip, T, 0{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 aHS-PDSCH and the corresponding HS-SCCH is described in subclause 7.8.

3GPP



Release 6 54 3GPP TS 25.211 V6.3.0 (2004-12)

- The E-DPCCH and all E-DPDCHs transmitted from one UE have the same frame timing as the DPCCH.
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7.6 DPCCH/DPDCH timing relations

7.6.1 Uplink

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

7.6.2 Downlink

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

Note: support of multiple CCTrChs of dedicated type is not part of the current release.

7.6.3 Uplink/downlink timing at UE

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

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

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

m= (Trx_qfr /256 ) + 101

where Trx_gtr IS the difference in chips (Trx_airr =0, 256, ....., 38144), between

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

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

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

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

Tsat 2560 chips
4+—>

Uplink DPCH Slot#0 | Slot #1 | Slot#2 | Slot #3 | Slot #4 | Slot #5 | Slot#6 | Slot#7 | Slot#8 ' Slot #9 | Slot #10; Slot #11| Slot #12|

3xTua 7680 chips

HS-PDSCH at UE

Tuer = 19200 chips

Uplink HS-DPCCH i |

mx256 chips 3XTsor 7680 chips

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

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

ARQ Automatic Repeat Request

BCH Broadcast Channel

BER Bit Error Rate

BLER Block Error Rate

BS Base Station

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel

CFN Connection Frame Number

CRC Cyclic Redundancy Check

DCH Dedicated Channel

DL Downlink (Forward link)

DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel

DPDCH Dedicated Physical Data Channel
DS-CDMA Direct-Seguence Code Division Multiple Access
DSCH Downlink Shared Channel

DTX Discontinuous Transmission

FACH Forward Access Channel

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

FDD Fregquency Division Duplex

F-DPCH Fractional Dedicated Physical Channel
FER Frame Error Rate

GF GaloisField

HARQ Hybrid Automatic Repeat reQuest
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
MAC Medium Access Control

Mcps Mega Chip Per Second

MS Mobile Station

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

PhCH Physical Channel

PRACH Physical Random Access Channel

RACH Random Access Channel

RSC Recursive Systematic Convolutional Coder
RV Redundancy Version

RX Receive

SCH Synchronisation Channel

SF Spreading Factor

SFN System Frame Number

SIR Signal-to-Interference Ratio

SNR Signal to Noise Ratio

TF Transport Format

TFC Transport Format Combination

TFCI Transport Format Combination Indicator
TPC Transmit Power Control

TrCH Transport Channel

TTI Transmission Time Interval

TX Transmit
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4.4.2 Frame structure types in the downlink

There are two different types of frame structures defined for downlink compressed frames. Type A maximises the
transmission gap length and type B is optimised for power control. The frame structure type A or B is set by higher
layers independent from the downlink slot format type A or B.

- With frame structure of type A, the pilot field of the last dlot in the transmission gap is transmitted. Transmission
isturned off during the rest of the transmission gap (figure 13(a)). In case the length of the pilot field is 2 bits
and STTD is used on the radio link, the pilot bitsin the last slot of the transmission gap shall be STTD encoded
assuming DTX indicators as the two last bitsin the Data2 field.

- With frame structure of type B, the TPC field of the first slot in the transmission gap and the pilot field of the last
slot in the transmission gap is transmitted. Transmission is turned off during the rest of the transmission gap
(figure 13(b)). In case the length of the pilot field is 2 bitsand STTD is used on the radio link, the pilot bitsin the
last dot of the transmission gap shall be STTD encoded assuming DTX indicators as the two last bits of the
Data2 field. Similarly, the TPC bits in the first slot of the transmission gap shall be STTD encoded assuming
DTX indicators as the two last bitsin the Datal field.

< Slot # (Nirgt - 1) > transmission gap > Slot # (Njag + 1) >

TF

Cl Data2 PL ¢ ® ¢ o ¢ ¢ | PL |Datal o

Datal] Cl Data2 PL

[@hvks!

[@hvks!

(a) Frame structure type A

Slot # (Nfirs - 1) > < transmission gap >< Slot # (Niag + 1) >
Tire T The
Data P ey Data2 PL Pl ¢ * ¢ *|P |paafPp Data2 PL

(b) Frame structure type B

Figure 13: Frame structure types in downlink compressed transmission

4.4.2A Frame structure in the downlink for F-DPCH

Thereis only one type of frame structure defined for downlink F-DPCH compressed frames. transmission is turned off
during the whole transmission gap i.€. in slots Nyirg t0 Njag.

4.4.3 Transmission time reduction method

When in compressed mode, the information normally transmitted during a 10 ms frame is compressed intime. The
mechanisms provided for achieving this are puncturing, reduction of the spreading factor by afactor of two , and higher
layer scheduling. In the downlink, all methods are supported while compressed mode by puncturing is not used in the
uplink. The maximum idle length is defined to be 7 dlots per one 10 ms frame. The slot formats that are used in
compressed frames are listed in [2].

In case F-DPCH is configured in the downlink, no transmission time reduction method is needed during compressed
frames. The same dot format is used in compressed frames and normal frames.

4431 Compressed mode by puncturing

Rate matching is applied for creating atransmission gap in one or two frames. The algorithm for rate matching as
described in subclause 4.2.7 is used.
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4.4.3.2 Compressed mode by reducing the spreading factor by 2

The spreading factor (SF) can be reduced by 2 during one compressed radio frame to enabl e the transmission of the
information bits in the remaining time slots of the compressed frame. This method is not supported for SF=4.

On the downlink, UTRAN can aso order the UE to use a different scrambling code in a compressed framethanin a
non-compressed frame. If the UE is ordered to use a different scrambling code in a compressed frame, then thereisa
one-to-one mapping between the scrambling code used in the non-compressed frame and the one used in the
compressed frame, as described in [3] subclause 5.2.1.

4433 Compressed mode by higher layer scheduling

Compressed frames can be obtained by higher layer scheduling. Higher layers then set restrictions so that only a subset
of the allowed TFCs are used in a compressed frame. The maximum number of bits that will be delivered to the
physical layer during the compressed radio frame is then known and a transmission gap can be generated. Note that in
the downlink, the TFCI field is expanded on the expense of the data fields and this shall be taken into account by higher
layers when setting the restrictions on the TFCs. Compressed mode by higher layer scheduling shall not be used with
fixed starting positions of the TrCHs in the radio frame.

4.4.4  Transmission gap position

Transmission gaps can be placed at different positions as shown in figures 14 and 15 for each purpose such as
interfrequency power measurement, acquisition of control channel of other system/carrier, and actual handover
operation.

The restrictions listed below apply to DPCCH/DPDCH in the uplink and DPCH or F-DPCH in the downlink.

When using single frame method, the transmission gap is located within the compressed frame depending on the
transmission gap length (TGL) as shown in figure 14 (1). When using double frame method, the transmission gap is
located on the center of two connected frames as shown in figure 14 (2).

Transmission gap P Radio frame

/
\

= =
#0 #Njig-1 #N g+ 1 #14
(1) Single-frame method
Transmission gap,
First radio frame < , > Second radio frame
S i A—
i
i
—
#0 #Njig-1 #N g+ 1 #14

(2) Double-frame method

Figure 14: Transmission gap position

Parameters of the transmission gap positions are calculated as follows.
TGL isthe number of consecutive idle slots during the compressed mode transmission gap:
TGL =3,4,5,7,10, 14
Nrirg SPecifies the starting dot of the consecutive idle slots,
Nrirg = 0,1,2,3,...,14.

N|as Shows the number of the final idle slot and is calculated as follows;
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If Nfirg + TGL < 15, then Nj¢ = Nfirg + TGL =1 ( inthe SamEframe),
If Nfirg + TGL > 15, then Njag = (Nfirg + TGL — 1) mod 15 ( in the next frame).

When the transmission gap spans two consecutive radio frames, N, and TGL must be chosen so that at least 8 dlotsin
each radio frame are transmitted.

Transmission gap
—>

Transmission gap

Transmission gap

N

N
Radio frame -

(1) Single-frame method

First radio frame <Transm|sa on gallp> Second radio frame
[

_Transmission gap,
N | 7

_Transmission gap,_
N | 7

!
N
7

(2) Double-frame method

N

Radio frame

Figure 15: Transmission gap positions with different Nfirst
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Annex B (informative):
Compressed mode idle lengths

The tables B.1-B.3 show the resulting idle lengths for different transmission gap lengths, UL/DL modes and DL frame
types when DPCCH/DPDCH are used in the uplink and DPCH in the downlink. The idle lengths given are cal cul ated
purely from the slot and frame structures and the UL/DL offset. They do not contain margins for e.g. synthesizer
switching.

B.1 Idle lengths for DL, UL and DL+UL compressed
mode_for DPCH

Table B.1: Parameters for DL compressed mode

TGL DL Spreading Idle length | Transmission time Idle frame
Frame Factor [ms] Reduction method Combining
Type
3 A 1.73-1.99 (S)
B 512 -4 1.60 — 1.86 Puncturing, (D) =(1,2) or (2,1)
4 A 2.40 — 2.66 Spreading factor (S)
B 2.27 - 2.53 division by 2 or (D) =(1,3), (2,2) or (3,1)
5 A 3.07-3.33 Higher layer )
B 2.93-3.19 scheduling (D) = (1,4), (2,3), (3, 2) or
(4.1)
7 A 4.40 — 4.66 (S)
B 4.27 - 4.53 (D)=(1,6), (2,5), (3,4), (4,3),
(5,2) or (6,1)
10 A 6.40 — 6.66 (D)=(3,7), (4,6), (5,5), (6,4) or
B 6.27 — 6.53 (7,3)
14 A 9.07 —9.33 (D) =(7,7)
B 8.93-9.19

Table B.2: Parameters for UL compressed mode

TGL Spreading Idle length | Transmission time Idle frame
Factor [ms] Reduction method Combining
3 2.00 (S)
256 -4 Spreading factor (D) =(1,2) or (2,1)
4 2.67 division by 2 or (S)
Higher layer (D) =(1,3), (2,2) or (3,1)
5 3.33 scheduling (S)
(D) =(1,4), (2,3), (3,2) or
(4.1)
7 4.67 (S)
(D)=(1,6), (2,5), (3,4), (4.3),
(5,2) or (6,1)
10 6.67 (D)=(3,7), (4,6), (5,5), (6,4) or
(7.3)
14 9.33 (D) =(7,7)
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Table B.3: Parameters for combined UL/DL compressed mode

TGL DL Spreading Idle length | Transmission time Idle frame
Frame Factor [ms] Reduction method Combining
Type
3 1.47-1.73 (S)
AorB DL: DL: (D) =(1,2) or (2,1)
4 512 -4 2.13-2.39 Puncturing, (S)
Spreading factor (D) =(1,3), (2,2) or (3,1)
5 UL: 2.80 —3.06 division by 2 or S)
256 -4 Higher layer (D) = (1,4), (2,3), (3, 2) or
scheduling (4,1)
7 4.13-4.39 (S)
UL (D)=(1,6), (2,5), (3,4), (4,3),
Spreading factor (5,2) or (6,1)
10 6.13 — 6.39 division by 2 or  [(D)=(37), (4,6), (5,5), (6,4) or
Higher layer ‘
14 8.80 — 9.06 scheduling (D) =(7,7)

(S): Single-frame method as shown in figure 14 (1).

(D): Double-frame method as shown in figure 14 (2). (x,y) indicates x: the number of idle slotsin the first frame,
y: the number of idle slotsin the second frame.

NOTE: Compressed mode by spreading factor reduction is not supported when SF=4 is used in normal mode
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3.2 Abbreviations

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

16QAM 16 Quadrature Amplitude Modulation
AICH Acquisition Indicator Channel
AP Access Preamble
BCH Broadcast Control Channel
CCPCH Common Control Physical Channel
CD 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)
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
4 Uplink spreading and modulation
4.1 Overview

Spreading is applied to the physical channels. It consists of two operations. Thefirst is the channelisation operation,
which transforms every data symbol into a number of chips, thusincreasing the bandwidth of the signal. The number of
chips per data symbol is called the Spreading Factor (SF). The second operation is the scrambling operation, where a
scrambling code is applied to the spread signal.

With the channelisation, data symbols on so-called |- and Q-branches are independently multiplied with an OV SF code.
With the scrambling operation, the resultant signals on the |- and Q-branches are further multiplied by complex-valued
scrambling code, where | and Q denote real and imaginary parts, respectively.
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5 Downlink spreading and modulation

5.1 Spreading

Figure 8 illustrates the spreading operation for al physical channel except SCH. The spreading operation includes a
modulation mapper stage successively followed by a channelisation stage, an |Q 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, AICH, AP-ICH CD/CA-ICH, E-HICH and E-RGCH consist
of asequence of 3-valued digits taking the values 0, 1 and "DTX". Note that "DTX" isonly applicable to those
downlink physical channelsthat support DTX transmission.

S > —>® Suin

downlink physical f . S
channel Modulation 1+Q

Mapper

s %ﬂ@?—T

Figure 8: Spreading for all downlink physical channels except SCH

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

5.1.1 Modulation mapper

Table 3A defines which of the 1Q 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)

5.1.1.1 QPSK

For all channels, except AICH, AP-AICH, CD/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 (AICH, AP-AICH, CD/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 symbolsisfirst converted from serial to parallel 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. 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.
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5.2 Code generation and allocation

521 Channelisation codes

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

The channelisation code for the Primary CPICH is fixed to Cg, 256 0 and the channelisation code for the Primary CCPCH
isfixed to Cg 2561 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 Cg 5120, With n=0,2,4....510, is used
in soft handover, then the code word Cy, 512041 1S NOt &llocated in the cells where timing adjustment is to be used.
Respectively if Ceps12n, With n=1,3,5....511 is used, then the code word Cep 510 0.1 iS NOt allocated in the cells where
timing adjustment isto 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 OV SF code used for compressed
framesis:

- Cesrzlnz) if ordinary scrambling code is used.
- Cesrznmod sz I alternative scrambling codeis used (see subclause 5.2.2);
where Cg, s iS the channelisation code used for non-compressed frames.

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

In case the OV SF code on the PDSCH varies from frame to frame, the OV SF codes shall be allocated in such a way that
the OV SF code(s) below the smallest spreading factor will be from the branch of the code tree pointed by the code with
smallest spreading factor used for the connection which is called PDSCH root channelisation code. This means that all
the codes for this UE for the PDSCH connection can be generated according to the OV SF code generation principle
from the PDSCH root channelisation code i.e. the code with smallest spreading factor used by the UE on PDSCH.

In case of mapping the DSCH to multiple parallel PDSCHs, the same rule applies, but all of the branchesidentified by
the multiple codes, corresponding to the smallest spreading factor, may be used for higher spreading factor allocation
i.e. the multiple codes with smallest spreading factor can be considered as PDSCH root channelisation codes.

For HS-PDSCH, the spreading factor is always 16.
For HS-SCCH, the spreading factor is aways 128.

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

C(:h,lB,O e Cch,lB, 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 2'8-1 = 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.
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The primary scrambling codes consist of scrambling codes n=16*i wherei=0...511. Thei: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 corresponds to 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 n=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 isalocated 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
alowable. 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).

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 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(D)= ... =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.
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These binary sequences are converted to real valued sequences Z, by the following transformation:
_ +1 if z,())=0 _
Z,(i)= _ ”(,) for i=01K,2"-2.
-1 if z,(i)=1
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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3.2 Abbreviations

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

ACK Acknowledgement

AICH Acquisition Indicator Channel

ASC Access Service Class

AP Access Preamble

BCH Broadcast Channel

CA Channel Assignment

CCC CPCH Control Command

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel

CD Collision Detection

CPCH Common Packet Channel

CPICH Common Pilot Channel

CQl Channel Quality Indicator

CRC Cyclic Redundancy Check

CSICH CPCH Status Indicator Channel

DCH Dedicated Channel

DL Downlink

DPCCH Dedicated Physical Control Channel

DPCH Dedicated Physical Channel

DPDCH Dedicated Physical Data Channel

DTX Discontinuous Transmission

E-DCH Enhanced Dedicated Channel

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

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

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

NACK Negative Acknowledgement

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

PCPCH Physical Common Packet Channel

PDSCH Physical Downlink Shared Channel

PICH Paging Indicator Channel

PRACH Physical Random Access Channel

RACH Random Access Channel

RL Radio Link

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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4 Synchronisation procedures

4.1 Cell search

During the cell search, the UE searches for a cell and determines the downlink scrambling code and common channel
frame synchronisation of that cell. How cell search istypically doneis described in Annex C.

4.2 Common physical channel synchronisation

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

4.2.1 P-CCPCH radio frame timing

The P-CCPCH radio frame timing is found during cell search and the radio frame timing of all common physical
channel are related to that timing as described in [1].

4.2.2 S-CCPCH soft combining timing

Higher layers will provide additional timing information when S-CCPCH clusters can be soft combined. Thetiming
information allows the UE to determine the L1 combining period that appliesto each SS<CCPCH cluster. The
information also identifies the SS-CCPCHs and the RLsin each cluster as well as which S-CCPCH clusters can be soft
combined. The set of SSCCPCH clusters that can be combined does not change during an L1 combining period.
When S-CCPCH clusters can be soft combined, all SS=CCPCHs in the clusters shall contain identical bitsin their data
fields, although the TFCI fields of S-CCPCH in different clusters may be different. (TFC detection when S-CCPCH
clusters may be soft combined isdiscussedin[2].) An L1 combining period shall contain only complete TTls. The
maximum delay between S-CCPCH clusters that the UE may combineis set by UE performance requirements.

4.3 DPCCH/DPDCH/E-DPCH synchronisation

4.3.1 Synchronisation primitives

43.1.1 General

For the dedicated channels, synchronisation primitives are used to indicate the synchronisation status of radio links,
both in uplink and downlink. The definition of the primitivesis given in the following subclauses.

43.1.2 Downlink synchronisation primitives

Layer 1inthe UE shall every radio frame check synchronisation status of the downlink dedicated channels, including
F-DPCH if oneis configured. Synchronisation status is indicated to higher layers using the CPHY -Sync-IND and
CPHY -Out-of-Sync-IND primitives.

The criteriafor reporting synchronisation status are defined in two different phases.

Thefirst phase starts when higher layers initiate physical dedicated channel establishment (as described in [5]) or
whenever the UE initiates synchronisation procedure A (as described in section 4.3.2.1) and lasts until 160 ms after the
downlink dedicated channel is considered established by higher layers (physical channel establishment is defined in
[5]). During this time out-of-sync shall not be reported and in-sync shall be reported using the CPHY -Sync-IND
primitive if the following criterion is fulfilled:

- The UE estimates the DPCCH _or F-DPCH quality over the previous 40 ms period to be better than a threshold
Qin- This criterion shall be assumed not to be fulfilled before 40 ms of DPCCH quality measurements have been
collected. Q;, isdefined implicitly by the relevant testsin [7].

In case F-DPCH is configured in the downlink, the guality criterion shall be estimated on TPC fields of the F-DPCH
frame received from the serving HS-DSCH cell.
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The second phase starts 160 ms after the downlink dedicated channel is considered established by higher layers. During
this phase both out-of-sync and in-sync are reported as follows.

Out-of-sync shall be reported using the CPHY -Out-of-Sync-IND primitive if any of the following criteriais fulfilled:

| - The UE estimates the DPCCH _or F-DPCH quality over the previous 160 ms period to be worse than a threshold
Qout- Qout is defined implicitly by the relevant testsin [7].

- The 20 most recently received transport blocks with a non-zero length CRC attached, as observed on al TrCHs
using non-zero length CRC, have been received with incorrect CRC. In addition, over the previous 160 ms, all
transport blocks with a non-zero length CRC attached have been received with incorrect CRC. In case no TFCI
is used this criterion shall not be considered for the TrCH(s) not using guided detection if they do not use a non-
zero length CRC in al transport formats. If no transport blocks with a non-zero length CRC attached are
received over the previous 160 msthis criterion shall not be assumed to be fulfilled.

| For aDPCH, }in-sync shall be reported using the CPHY -Sync-IND primitive if both of the following criteria are
fulfilled:

- The UE estimates the DPCCH quality over the previous 160 ms period to be better than athreshold Q;,. Qi is
defined implicitly by the relevant testsin [7].

- At least one transport block with anon-zero length CRC attached, as observed on all TrCHs using non-zero
length CRC, isreceived inaTTI ending in the current frame with correct CRC. If no transport blocks are
received, or no transport block has a non-zero length CRC attached in a TTI ending in the current frame and in
addition over the previous 160 ms at least one transport block with a non-zero length CRC attached has been
received with a correct CRC, this criterion shall be assumed to be fulfilled. If no transport blocks with a non-zero
length CRC attached are received over the previous 160 ms this criterion shall aso be assumed to be fulfilled. In
case no TFCI isused this criterion shall not be considered for the TrCH(s) not using guided detection if they do
not use a non-zero length CRC in al transport formats.

For a F-DPCH, in-sync shall be reported using the CPHY -Sync-IND primitive if the UE estimates the F-DPCH quality
over the previous 160 ms period to be better than a threshold Qjn. Qi is defined implicitly by the relevant testsin [7].

How the primitives are used by higher layersis described in [5]. The above definitions may lead to radio frames where
neither the in-sync nor the out-of-sync primitives are reported.

4.3.1.3 Uplink synchronisation primitives

Layer 1 inthe Node B shall every radio frame check synchronisation status of al radio link sets. Synchronisation status
isindicated to the RL Failure/Restored triggering function using either the CPHY -Sync-IND or CPHY -Out-
of-Sync-IND primitive. Hence, only one synchronisation status indication shall be given per radio link set.

The exact criteriafor indicating in-sync/out-of-sync is not subject to specification, but could e.g. be based on received
DPCCH quality or CRC checks. One example would be to have the same criteria as for the downlink synchronisation
status primitives.

4.3.2 Radio link establishment and physical layer reconfiguration for
dedicated channels

4321 General

Two synchronisation procedures are defined in order to obtain physical layer synchronisation of dedicated channels
between UE and UTRAN:

- Synchronisation procedure A : This procedure shall be used when at least one downlink dedicated physical
| channel (i.e. a DPCH or F-DPCH) and one uplink dedicated physical channel are to be set up on afrequency and
none of the radio links after the establishment/reconfiguration existed prior to the establishment/reconfiguration
which aso includes the following cases :

- the UE was previously on another RAT i.e. inter-RAT handover

- the UE was previously on another frequency i.e. inter-frequency hard handover
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- the UE has dll its previous radio links removed and replaced by other radio linksi.e. intra-frequency hard-
handover

- after it failsto complete an inter-RAT, intra- or inter-frequency hard-handover [8], the UE attempts to re-
establish [5] all the dedicated physical channels which were already established immediately before the
hard-handover attempt. In this case only steps ¢) and d) of synchronisation procedure A are applicable.

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

For existing radio links, the reconfiguration of downlink phase reference from P-CPICH or S-CPICH to dedicated pilots
is not supported. For al other physical layer reconfigurations not listed above, the UE and UTRAN shall not perform
any of the synchronisation procedures listed above.

The two synchronisation procedures are described in subclauses 4.3.2.3 and 4.3.2.4 respectively.

4322 Node B radio link set state machine

In Node B, each radio link set can be in three different states: initial state, out-of-sync state and in-sync state.
Transitions between the different statesis shown in figure 1 below. The state of the Node B at the start of radio link
establishment is described in the following subclauses. Transitions between initial state and in-sync state are described
in subclauses 4.3.2.3 and 4.3.2.4 and transitions between the in-sync and out-of-sync states are described in

subclause 4.3.3.2.

Initial
state

RL Restore

RL Failure

In-sync /\
state \/

RL Restore

Out-of-sync
state

Figure 1. Node B radio link set states and transitions

4.3.2.3 Synchronisation procedure A

The synchronisation establishment procedure, which begins at the time indicated by higher layers (either immediately at
receipt of upper layer signaling, or at an indicated activation time), is as follows:

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

b) UTRAN shall start the transmission of the downlink DPCCH or F-DPCH and may start the transmission of
DPDCH if any dataisto be transmitted. The initial downlink DPCCH or F-DPCH transmit power is set by
higher layers [6]. Downlink TPC commands are generated as described in 5.1.2.2.1.2.

‘ ¢) The UE establishes downlink chip and frame synchronisation of DPCCH _or F-DPCH, using the P-CCPCH
timing and timing offset information notified from UTRAN. For DPCH, Frame synchronisation can be
confirmed using the frame synchronisation word. Downlink synchronisation statusis reported to higher layers
every radio frame according to subclause 4.3.1.2.

d) The UE shall not transmit on uplink until higher layers consider the downlink physical channel established. If no
activation time for uplink DPCCH has been signalled to the UE or if the UE attempts to re-establish the DPCH
after an inter-RAT, intra- or inter-frequency hard-handover failure [5], uplink DPCCH transmission shall start
when higher layers consider the downlink physical channel established. If an activation time has been given,
uplink DPCCH transmission shall not start before the downlink physical channel has been established and the
activation time has been reached. Physical channel establishment and activation time are defined in [5]. The
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€)

initial uplink DPCCH transmit power is set by higher layers[5]. In case the UE attempts to re-establish the
DPCH after an inter-RAT, intra- or inter-frequency hard-handover failure [5] the initial uplink DPCCH power
shall be the same as the one used immediately preceding the inter-RAT, intra- or inter-frequency hard-handover
attempt. In case of physical layer reconfiguration the uplink DPCCH power is kept unchanged between before
and after the reconfiguration except for inner loop power control adjustments. A power control preamble shall be
applied asindicated by higher layers. The transmission of the uplink DPCCH power control preamble shall start
Npcp radio frames prior to the start of uplink DPDCH transmission, where Ny, is a higher layer parameter set by
UTRAN [5]; in case the UE attempts to re-establish the DPCH after an inter-RAT, intra- or inter-frequency hard-
handover failure [5] the UE shall use the value of N, as specified in [5] for this case. Note that the transmission
start delay between DPCCH and DPDCH may be cancelled using a power control preamble of O length. The
starting time for transmission of DPDCHs shall also satisfy the constraints on adding transport channelsto a
CCTrCH, as defined in [2] sub-clause 4.2.14, independently of whether there are any bits mapped to the
DPDCHs. During the uplink DPCCH power control preamble, independently of the selected TFC, no
transmission is done on the DPDCH.

UTRAN establishes uplink chip and frame synchronisation. Frame synchronisation can be confirmed using the
frame synchronisation word. Radio link setsremain in theinitial state until N_INSYNC_IND successive in-sync
indications are received from layer 1, when Node B shall trigger the RL Restore procedure indicating which
radio link set has obtained synchronisation. When RL Restore has been triggered the radio link set shall be
considered to be in the in-sync state. The parameter value of N_INSYNC_IND is configurable, see [6]. The RL
Restore procedure may be triggered several times, indicating when synchronisation is obtained for different radio
link sets.

Note: The total signalling response delay for the establishment of a new DPCH shall not exceed the

requirements given in [5] sub-clause 13.5.

43.2.4 Synchronisation procedure B

The synchronisation procedure B, which begins at the time indicated by higher layers (either immediately at receipt of
upper layer signalling, or at an indicated activation time) is as follows:

a)

The following applies to each Node B involved in the procedure:
- New radio link setsare set up to beininitia state.

- If one or several radio links are added to an existing radio link set, thisradio link set shall be considered to be
in the state the radio link set was prior to the addition of the radio link, i.e. if the radio link set wasin the in-
sync state before the addition of theradio link it shall remain in that state.

b) UTRAN starts the transmission of the downlink DPCCH/DPDCH _or F-DPCH for each new radio link at aframe

0)

timing such that the frame timing received at the UE will be within T, £ 148 chips prior to the frame timing of
the uplink DPCCH/DPDCH at the UE. Simultaneously, UTRAN establishes uplink chip and frame
synchronisation of each new radio link. Frame synchronisation can be confirmed using the frame
synchronisation word. Radio link sets considered to be in theinitial state shall remain in theinitial state until
N_INSYNC_IND successive in-sync indications are received from layer 1, when Node B shall trigger the RL
Restore procedure indicating which radio link set has obtained synchronisation. When RL Restore is triggered
theradio link set shall be considered to be in the in-sync state. The parameter value of N_INSYNC_IND is
configurable, see [6]. The RL Restore procedure may be triggered severa times, indicating when
synchronisation is obtained for different radio link sets.

The UE establishes chip and frame synchronisation of each new radio link. Layer 1 in the UE keeps reporting
downlink synchronisation status to higher layers every radio frame according to the second phase of sub-clause
4.3.1.2. For DPCH, Fframe synchronisation can be confirmed using the frame synchronisation word.

4.3.3 Radio link monitoring

4331 Downlink radio link failure

The downlink radio links shall be monitored by the UE, to trigger radio link failure procedures. The downlink radio link
failure criteriais specified in [5], and is based on the synchronisation status primitives CPHY -Sync-IND and CPHY -
Out-of-Sync-IND, indicating in-sync and out-of-sync respectively.
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4.3.3.2 Uplink radio link failure/restore

The uplink radio link sets are monitored by the Node B, to trigger radio link failure/restore procedures. Once the radio
link sets have been established, they will be in the in-sync or out-of-sync states as shown in figure 1 in
subclause 4.3.2.1. Transitions between those two states are described below.

The uplink radio link failure/restore criteriais based on the synchronisation status primitives CPHY -Sync-IND and
CPHY -Out-of-Sync-IND, indicating in-sync and out-of-sync respectively. Note that only one synchronisation status
indication shall be given per radio link set.

When the radio link set isin the in-sync state, Node B shall start timer T_RLFAILURE after receiving
N_OUTSYNC_IND consecutive out-of-sync indications. Node B shall stop and reset timer T_RLFAILURE upon
receiving successive N_INSYNC _IND in-syncindications. If T_RLFAILURE expires, Node B shall trigger the RL
Failure procedure and indicate which radio link set is out-of-sync. When the RL Failure procedure is triggered, the state
of the radio link set change to the out-of-sync state.

When the radio link set isin the out-of-sync state, after receiving N_INSY NC_IND successive in-sync indications
Node B shall trigger the RL Restore procedure and indicate which radio link set has re-established synchronisation.
When the RL Restore procedure istriggered, the state of the radio link set change to the in-sync state.

The specific parameter settings (values of T_RLFAILURE, N_OUTSYNC_IND, and N_INSYNC_IND) are
configurable, see [6].

4.3.4  Transmission timing adjustments
During a connection the UE may adjust its DPDCH/DPCCH transmission time instant.

When the UE autonomously adjusts its DPDCH/DPCCH transmission time instant, it shall simultaneously adjust the
HS-DPCCH, E-DPCCH and E-DPDCH transmission time instant by the same amount so that the relative timing
between DPCCH/DPDCH and HS-DPCCH is kept constant and that DPCCH/DPDCH and E-DPCCH/E-DPDCH
remain time aligned.

If the receive timing for any downlink DPCCH/DPDCH or F-DPCH in the current active set has drifted, so the time
between reception of the downlink DPCCH/DPDCH in question and transmission of uplink DPCCH/DPDCH lies
outside the valid range, L1 shall inform higher layers of this, so that the network can be informed of this and downlink
timing can be adjusted by the network.

The maximum rate of uplink TX time adjustment, and the valid range for the time between downlink DPCCH/DPDCH
or F-DPCH reception and uplink DPCCH/DPDCH transmission in the UE are defined by the requirements specified in
[8].

5 Power control

5.1 Uplink power control

5.1.1 PRACH

5111 General

The power control during the physical random access procedure is described in clause 6. The setting of power of the
message control and data parts is described in the next subclause.
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5.1.1.2 Setting of PRACH control and data part power difference

The message part of the uplink PRACH channel shall employ gain factors to control the control/data part relative power
similar to the uplink dedicated physical channels. Hence, subclause 5.1.2.5 applies also for the RACH message part,
with the differences that:

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

- noinner loop power control is performed.

5.1.2 DPCCH/DPDCH

51.2.1 General

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

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

Any change in the uplink DPCCH transmit power shall take place immediately before the start of the pilot field on the
DPCCH. The changein DPCCH power with respect to its previous value is derived by the UE and is denoted by Appccn
(indB). The previous value of DPCCH power shall be that used in the previous slot, except in the event of an
interruption in transmission due to the use of compressed mode, when the previous value shall be that used in the last
dot before the transmission gap.

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

Uplink power control shall be performed while the UE transmit power is below the maximum allowed output power.
The provisions for power control at the maximum allowed value and below the required minimum output power (as
defined in[7]) are described in sub-clause 5.1.2.6.

5.1.2.2 Ordinary transmit power control

5.1.2.2.1 General

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

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

Upon reception of one or more TPC commandsin a slot, the UE shall derive asingle TPC command, TPC_cmd, for
each slot, combining multiple TPC commands if more than oneisreceived in aslot. Thisisaso valid when SSDT
transmission is used in the downlink. Two algorithms shall be supported by the UE for deriving a TPC_cmd. Which of
these two algorithmsis used is determined by a UE-specific higher-layer parameter, " PowerControl Algorithm™, and is
under the control of the UTRAN. If "PowerControl Algorithm™" indicates "algorithm1", then the layer 1 parameter PCA
shall take the value 1 and if "PowerControl Algorithm" indicates "agorithm2" then PCA shall take the value 2.

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

If PCA hasthe value 2, Algorithm 2, described in subclause 5.1.2.2.3, shall be used for processing TPC commands.
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The step size Arpc isalayer 1 parameter which is derived from the UE-specific higher-layer parameter " TPC-StepSize"
which is under the control of the UTRAN. If "TPC-StepSize" has the value "dB1", then the layer 1 parameter Atpc shall
take the value 1 dB and if "TPC-StepSize" has the value "dB2", then Apc shall take the value 2 dB. The parameter
"TPC-StepSize" only appliesto Algorithm 1 as stated in [5]. For Algorithm 2 Arpc shall always take the value 1 dB.

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

ADPCCH = ATPC X TPC_C”]d

512211 Out of synchronisation handling

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

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

- The UE can turn its transmitter on again when the UE estimates the DPCCH or F-DPCH quality over the last
160 ms period to be better than a threshold Q;,.. Qi is defined implicitly by the relevant testsin [7]. When
transmission is resumed, the power of the DPCCH shall be the same as when the UE transmitter was shut off.

In case F-DPCH is configured in the downlink, the F-DPCH quality criterion shall be estimated as explained in
subclause 4.3.1.2.

5.1.2.2.1.2 TPC command generation on downlink during RL initialisation

When commanded by higher layers the TPC commands sent on a downlink radio link from Node Bs that have not yet
achieved uplink synchronisation shall follow a pattern as follows:

If higher layersindicate by "First RLS indicator" that the radio link is part of the first radio link set sent to the UE and
the value 'n' obtained from the parameter "DL TPC pattern 01 count” passed by higher layersis different from O then:

- the TPC pattern shall consist of n instances of the pair of TPC commands ("0" ,"1"), followed by one instance of
TPC command "1", where ("0","1") indicates the TPC commands to be transmitted in 2 consecutive slots,

- the TPC pattern continuously repeat but shall be forcibly re-started at the beginning of each frame where CFN
mod 4 = 0.

else
- TheTPC pattern shall consist only of TPC commands"1".

The TPC pattern shall terminate once uplink synchronisation is achieved.
5.1.2.2.2 Algorithm 1 for processing TPC commands

5.1.2.22.1 Derivation of TPC_cmd when only one TPC command is received in each slot

When a UE is not in soft handover, only one TPC command will be received in each dot. In this case, the value of
TPC_cmd shall be derived as follows:

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

- If thereceived TPC command is equal to 1, then TPC_cmd for that slot is 1.

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

When a UE is in soft handover, multiple TPC commands may be received in each slot from different cellsin the active
set. In some cases, the UE has the knowledge that some of the transmitted TPC commandsin adot are the same. Thisis
the case when the radio links are in the same radio link set. For these cases, the TPC commands from the same radio
link set shall be combined into one TPC command, to be further combined with other TPC commands as described in
subclause 5.1.2.2.2.3.

3GPP



Release 6 15 3GPP TS 25.214 V6.4.0 (2004-12)

5.1.2.2.2.3 Combining of TPC commands from radio links of different radio link sets

This subclause describes the general scheme for combination of the TPC commands from radio links of different radio
link sets.

First, the UE shall conduct a soft symbol decision W; on each of the power control commands TPC;, wherei =1, 2, ...,
N, where N is greater than 1 and is the number of TPC commands from radio links of different radio link sets, that may
be the result of afirst phase of combination according to subclause 5.1.2.2.2.2.

Finally, the UE derives acombined TPC command, TPC_cmd, asafunction Y of all the N soft symbol decisions Wi:
- TPC_cmd =Y (W1, Wy, ... Wy), where TPC_cmd can take the values 1 or -1.

The function Y shall fulfil the following criteria:

If the N TPC; commands are random and uncorrelated, with equal probability of being transmitted as"0" or "1", the
probability that the output of Y is equal to 1 shall be greater than or equal to 1/(2"), and the probability that the output of
Yisequal to -1 shall be greater than or equal to 0.5. Further, the output of Y shall equal 1 if the TPC commands from all
theradio link setsare reliably "1", and the output of Yy shall equal —1 if a TPC command from any of the radio link sets

isreliably "0".
5.1.2.2.3 Algorithm 2 for processing TPC commands

NOTE: Algorithm 2 makes it possible to emulate smaller step sizes than the minimum power control step
specified in subclause 5.1.2.2.1, or to turn off uplink power control by transmitting an alternating series of
TPC commands.

5.1.2.2.31 Derivation of TPC_cmd when only one TPC command is received in each slot

When a UE is not in soft handover, only one TPC command will be received in each dot. In this case, the UE shall
process received TPC commands on a 5-slot cycle, where the sets of 5 dots shall be aligned to the frame boundaries and
there shall be no overlap between each set of 5 dots.

The value of TPC_cmd shall be derived as follows:
- For thefirst 4 dotsof aset, TPC cmd = 0.
- For thefifth dlot of a set, the UE uses hard decisions on each of the 5 received TPC commands as follows:
- If al 5 hard decisions within a set are 1 then TPC_cmd = 1in the 5" slot.
- If all 5 hard decisions within a set are 0 then TPC_cmd = -1 in the 5" dlot.

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

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

When a UE is in soft handover, multiple TPC commands may be received in each slot from different cellsin the active
set. In some cases, the UE has the knowledge that some of the transmitted TPC commandsin asot are the same. Thisis
the case when the radio links are in the same radio link set. For these cases, the TPC commands from radio links of the
same radio link set shall be combined into one TPC command, to be processed and further combined with any other
TPC commands as described in subclause 5.1.2.2.3.3.

5.1.2.2.3.3 Combining of TPC commands from radio links of different radio link sets

This subclause describes the general scheme for combination of the TPC commands from radio links of different radio
link sets.

The UE shall make a hard decision on the value of each TPC;, wherei =1, 2, ..., N and N is the number of TPC
commands from radio links of different radio link sets, that may be the result of afirst phase of combination according
to subclause 5.1.2.2.3.2.

The UE shall follow this procedure for 5 consecutive dots, resulting in N hard decisions for each of the 5 dots.
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The sets of 5 dots shall be aligned to the frame boundaries and there shall be no overlap between each set of 5 dots.

The value of TPC_cmd is zero for the first 4 dots. After 5 dots have elapsed, the UE shall determine the value of
TPC_cmd for the fifth dot in the following way:

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

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

- Otherwise, TPC_temp; = 0.

Finally, the UE derives acombined TPC command for the fifth slot, TPC_cmd, asafunction Y of all the N temporary
power control commands TPC_temp;:

TPC_cmd(5" slot) = y (TPC_temp,, TPC_temp,, ..., TPC_tempy), where TPC_cmd(5" slot) can take the values 1, 0 or
-1, and Y is given by the following definition:

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

N
- Otherwise, TPC_cmd isset to 1 ifiZTPC _temp, >0.5.
i=1

- Otherwise, TPC cmdissetto 0.

5.1.2.3 Transmit power control in compressed mode

In compressed mode, one or more transmission gap pattern sequences are active. Therefore some frames are
compressed and contain transmission gaps. The uplink power control procedure is as specified in clause 5.1.2.2, using
the same UTRAN supplied parameters for Power Control Algorithm and step size (Arpc), but with additional features
which aim to recover as rapidly as possible a signal-to-interference ratio (SIR) close to the target SIR after each
transmission gap.

The serving cells (cellsin the active set) should estimate signal-to-interference ratio SIR. of the received uplink

DPCH. The serving cells should then generate TPC commands and transmit the commands once per slot, except during
downlink transmission gaps, according to the following rule: if SIRe > SIRcm targer then the TPC command to transmit is
"0", whileif SIRet < SIRcm target then the TPC command to transmit is"1".

SIRm target 1S the target SIR during compressed mode and fulfils
SIRm target = SIRtarget + ASIRpLo7 + ASIR1_coding + ASIRZ2_coding,

where ASIR1 coding and ASIR2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaS|Rafterl,
DeltaSIRafter2 signalled by higher layers as:

- ASIR1_coding = DeltaSIR1 if the start of the first transmission gap in the transmission gap pattern is within the
current uplink frame.

- ASIR1_coding = DeltaSIRafterl if the current uplink frame just follows a frame containing the start of the first
transmission gap in the transmission gap pattern.

- ASIR2_coding = DeltaSIR2 if the start of the second transmission gap in the transmission gap pattern is within
the current uplink frame.

- ASIR2_coding = DeltaSIRafter2 if the current uplink frame just follows a frame containing the start of the
second transmission gap in the transmission gap pattern.

- ASIR1_coding = 0dB and ASIR2_coding = 0 dB in al other cases.

AS| RPILOT isdefinedas:  AS| RPILOT = 10'—0910 (NpiIot,N/Npilot,curr_frame),
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where Npiigt.curr_frame 1S the number of pilot bits per slot in the current uplink frame, and Ny~ 1S the number of pilot bits
per slot in anormal uplink frame without a transmission gap.

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

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

Due to the transmission gaps in compressed frames, there may be missing TPC commands in the downlink. If no
downlink TPC command is transmitted, the corresponding TPC_cmd derived by the UE shall be set to zero.

Compressed and non-compressed frames in the uplink DPCCH may have a different number of pilot bitsper dlot. A
change in the transmit power of the uplink DPCCH would be needed in order to compensate for the change in the total

pilot energy. Therefore at the start of each slot the UE shall derive the value of a power offset A g or. If the number of

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

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

where Npigrprey 1S the number of pilot bits in the most recently transmitted slot , and Nyijor,curr 1S the number of pilot bits
in the current slot. Otherwise, including during transmission gapsin the downlink, A g or shall be zero.

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

Dopccn = Drpe X TPC_cmd + A pyor,

At the start of the first slot after an uplink or downlink transmission gap the UE shall apply a change in the transmit
power of the uplink DPCCH by an amount Appccr (in dB), with respect to the uplink DPCCH power in the most
recently transmitted uplink slot, where:

ADPCCH = A REsuME T A PILOT.

Thevalueof Agesume (in dB) shall be determined by the UE according to the Initial Transmit Power mode (ITP).
TheITP isaUE specific parameter, which is signalled by the network with the other compressed mode parameters (see
[4]). The different modes are summarised in table 1.

Table 1: Initial Transmit Power modes during compressed mode

Initial Transmit Power Description
mode p
0 Agesuve = Arpc X TPC_cmdgap
1 A RESUME = 5 last

In the case of atransmission gap in the uplink, TPC_cmdy,, shall be the value of TPC_cmd derived in the first slot of
the uplink transmission gap, if adownlink TPC_command is transmitted in that slot. Otherwise TPC_cmdy,, shall be
zero.

0 a3 Shall be equal to the most recently computed value of &;. & shall be updated according to the following recursive
relations, which shall be executed in al slotsin which both the uplink DPCCH and a downlink TPC command are
transmitted, and in the first slot of an uplink transmission gap if adownlink TPC command is transmitted in that slot:

o, =0.93759,_, —0.96875TPC _cmd. Ao K.
04 =9
where:  TPC_cmd; is the power control command derived by the UE in that slot;

ke = 0 if additional scaling is applied in the current slot and the previous slot as described in sub-clause
5.1.2.6, and kg = 1 otherwise.
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0.1 isthe value of & computed for the previous dot. The value of &;; shall be initialised to zero when the uplink DPCCH
isactivated, and also at the end of the first slot after each uplink transmission gap, and also at the end of the first slot
after each downlink transmission gap. The value of &; shall be set to zero at the end of the first slot after each uplink
transmission gap.

After atransmission gap in either the uplink or the downlink, the period following resumption of simultaneous uplink
and downlink DPCCH or F-DPCH transmission is called arecovery period. RPL isthe recovery period length and is
expressed as a number of dots. RPL is equa to the minimum value out of the transmission gap length and 7 dots. If a
transmission gap is scheduled to start before RPL dlots have elapsed, then the recovery period shall end at the start of
the gap, and the value of RPL shall be reduced accordingly.

During the recovery period, 2 modes are possible for the power control algorithm. The Recovery Period Power control
mode (RPP) is signalled with the other compressed mode parameters (see [4]). The different modes are summarised in
thetable 2:

Table 2: Recovery Period Power control modes during compressed mode

Recovery Period power
control mode

0

Description

Transmit power control is applied using the algorithm determined by the value
of PCA, as in subclause 5.1.2.2 with step size Arpc,

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

1

For RPP mode 0, the step size is not changed during the recovery period and ordinary transmit power control is applied
(see subclause 5.1.2.2), using the agorithm for processing TPC commands determined by the value of PCA (see sub
clauses5.1.2.2.2 and 5.1.2.2.3).

For RPP mode 1, during RPL dlots after each transmission gap, power control algorithm 1 is applied with a step size
Arprpcinstead of Arpc, regardiess of the value of PCA. Therefore, the change in uplink DPCCH transmit power at the
start of each of the RPL+1 slotsimmediately following the transmission gap (except for the first slot after the
transmission gap) is given by:

Dopec = Brpree X TPC_cmd + Apyor

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

After the recovery period, ordinary transmit power control resumes using the algorithm specified by the value of PCA
and with step size Arpc.

If PCA hasthe value 2 , the sets of dlots over which the TPC commands are processed shall remain aligned to the frame
boundaries in the compressed frame. For both RPP mode 0 and RPP mode 1, if the transmission gap or the recovery
period results in any incomplete sets of TPC commands, TPC_cmd shall be zero for those sets of dots which are
incompl ete.

5.1.2.4 Transmit power control in the uplink DPCCH power control preamble

An uplink DPCCH power control preambleis a period of uplink DPCCH transmission prior to the start of the uplink
DPDCH transmission. The downlink DPCCH _or F-DPCH shall also be transmitted during an uplink DPCCH power
control preamble.

The length of the uplink DPCCH power control preambleis a higher layer parameter signalled by the network as
defined in [5]. The uplink DPDCH transmission shall commence after the end of the uplink DPCCH power control
preamble.

During the uplink DPCCH power control preamble the change in uplink DPCCH transmit power shall be given by:
Appcch = Dpe X TPC_Cfnd.

During the uplink DPCCH power control preamble TPC_cmd is derived according to algorithm 1 as described in sub
clause 5.1.2.2.1, regardless of the value of PCA.
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Ordinary power control (see subclause 5.1.2.2), with the power control agorithm determined by the value of PCA and
step size Arpc, shall be used after the end of the uplink DPCCH power control preamble.
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5.2 Downlink power control

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

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

5.2.1 DPCCH/DPDCH/E-DPCH

5211 General

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

For DPCH, Fthe 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 DPDCHSs power by PO1, PO2 and PO3 dB
respectively. The power offsets may vary intime. UTRAN may use the SSDT operation as specified in section 5.2.2 to
determine what power offset to use for TFCI in hard split mode with respect to the associated downlink DPDCH. The
method for controlling the power offsets within UTRAN is specified in [6]._The power offsets PO1, PO2 and PO3 do
not apply to F-DPCH.

5.2.1.2 Ordinary transmit power control

5.2.1.2.1 UE behaviour

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

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

- if DPC_MODE = 0: the UE sends a unique TPC command in each slot and the TPC command generated is
transmitted in the first available TPC field in the uplink DPCCH;

- if DPC_MODE = 1: the UE repeats the same TPC command over 3 sots and the new TPC command is
transmitted such that there is a new command at the beginning of the frame.

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

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

5.2.1.2.1.1 F-DPCH quality target control

The UTRAN sets aquality target for the F-DPCH. The UE autonomously sets a SIR target value and adjustsit in order
to achieve the same quality as the quality target set by UTRAN. The quality target is set as a downlink TPC command
error rate target value for the F-DPCH as signalled by the UTRAN. The UE shall set the SIR target when the F-DPCH
has been setup or reconfigured. It shall not increase the SIR target value before the power control has converged on the
current value. The UE may estimate whether the power control has converged on the current value, by comparing the
averaged measured SIR to the SIR target value.

5.21.2.2 UTRAN behaviour

Upon receiving the TPC commands UTRAN shall adjust its downlink DPCCH/DPDCH _or F-DPCH power accordingly.
For DPC_MODE = 0, UTRAN shall estimate the transmitted TPC command TPCg to be 0 or 1, and shall update the
power every slot. If DPC_MODE = 1, UTRAN shall estimate the transmitted TPC command TPC over three slots to
be 0 or 1, and shall update the power every three dots.
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After estimating the k:th TPC command, UTRAN shall adjust the current downlink power P(k-1) [dB] to a new power
P(Kk) [dB] according to the following formula:

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

where Prpc(K) isthe k:ith power adjustment due to the inner loop power control, and P4 (K) [dB] isacorrection
according to the downlink power control procedure for balancing radio link powers towards a common reference power.
The power balancing procedure and control of the procedure is described in [6].

Ppc(K) is calculated according to the following.

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

A if TPCy(K) =1

P..(k) = .
e (K) {‘Am if TPC.. (k) =0 , [dB] 1

If the value of Limited Power Increase Used parameter is 'Used’, then the k:th inner loop power adjustment shall be
calculated as:

+ A if TPC(K)=1 and A, (K)+ A <Power Raise Limit
Po(k)={ 0 if TRC,(k)=1 and A, (K)+An >Power Raise Limit ,[dB]  (2)
~Drec if TPC, (k) =0

where

k-1

Agm(K) = 2. Prec (i)

i=k-DL_Power_Averaging_Window_Size
is the temporary sum of the last DL_Power_Averaging_Window_Sze inner loop power adjustments (in dB).

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

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

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

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

In case of F-DPCH, the power of the transmitted symbol over one timeslot for a given UE shall not exceed
Maximum DL _Power (dB), nor shall it be below Minimum DL Power (dB). Transmitted symbol means here a
complex QPSK symbol before spreading which does not contain DT X.

5.2.1.3 Power control in compressed mode

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

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

UTRAN behaviour is as stated in section 5.2.1.2.2 except for DPC_MODE = 1 where missing TPC commands in the
UL may lead the UTRAN to changing its power more frequently than every 3 slots.
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In compressed mode, compressed frames may occur in either the uplink or the downlink or both. In downlink
compressed frames, the transmission of downlink DPDCHY(s), ard-DPCCH and F-DPCH shall be stopped during
transmission gaps.

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

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

P(K) = P(k - 1) + Prpc(K) + Pgr(K) + Pua(K),

where Prpc(K) is the k:ith power adjustment due to the inner loop power control, Pggr(K) isthe k-th power adjustment due
to the downlink target SIR variation, and P,4(K) [dB] is a correction according to the downlink power control procedure
for balancing radio link powers towards a common reference power. The power balancing procedure and control of the

procedure is described in [6].

Due to transmission gaps in uplink compressed frames, there may be missing TPC commands in the uplink.

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

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

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

- RPL istherecovery period length and is expressed as a number of slots. RPL is equal to the minimum value out
of the transmission gap length and 7 dlots. If atransmission gap is scheduled to start before RPL dlots have
elapsed, then the recovery period shall end at the start of the gap, and the value of RPL shall be reduced
accordingly.

— Drp1pc iscaled the recovery power control step size and is expressed in dB. Arp.rrc IS €qual to the minimum
value of 3dB and 2A7pc.

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

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

OP = max (AP1_compression, ..., APn_compression) + AP1_coding + AP2_coding

where n is the number of different TTI lengths amongst TTIs of al TrChs of the CCTrCh, where AP1_coding and
AP2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaS| Rafterl, DeltaS| Rafter2 signaled by
higher layers as.

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

- APlcoding = DeltaSIRafterl if the current frame just follows a frame containing the start of the first transmission
gap in the transmission gap pattern.

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

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

- AP1 coding = 0dB and AP2_coding = 0dB in all other cases.

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

- APi_compression = 10 log (15*F;/ (15*F - TGL;)) if there is atransmission gap created by puncturing method
within the current TTI of length F; frames, where TGL; is the gap length in number of slots (either from one gap
or asum of gaps) inthe current TTI of length F; frames.

- APi_compression =0 dB in all other cases.

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

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

For F-DPCH, for all time slots except those in transmissions gaps the power of the transmitted symbol over one timeslot
for agiven UE shall not exceed Maximum_DL_Power (dB), nor shall it be below Minimum DL _Power (dB).
Transmitted symbol means here a complex QPSK symbol before spreading which does not contain DTX.

5.2.1.4 Site selection diversity transmit power control

52.1.4.1 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 objectiveis 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 isto achieve fast site
selection without network intervention, thus maintai ning the advantage of the soft handover. In order to select a primary
cell, each cell is assigned atemporary identification (ID) and UE periodically informs a primary cell 1D 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 viauplink FBI field. SSDT activation, SSDT termination and ID assignment are all
carried out by higher layer signalling.

SSDT isonly 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.

UTRAN may aso command UE to use SSDT signalling in the uplink although cells would transmit the downlink as
without SSDT active. In case SSDT is used in the uplink direction only, the processing in the UE for the radio links
received in the downlink is as with macro diversity in non-SSDT case. The downlink operation mode for SSDT is set by
higher layers. UTRAN may use the SSDT information for the PDSCH power control as specified in section 5.2.2 and
for the TFCI power control in hard split mode. SSDT signaling in the uplink 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 signalling in the uplink and HS-SCCH or F-DPCH reception is not supported.

NOTE: Thisfeatureof SSDT limited to uplink only appliesto terminals that are DSCH capable.
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6A .3 Operation during compressed mode on the associated
DPCH_or F-DPCH

During compressed mode on the associated DPCH _or F-DPCH, the following applies for the UE for transmission of
HS-DPCCH and reception of HS-SCCH and HS-PDSCH:

- The UE shal neglect aHS-SCCH or HS-PDSCH transmission, if a part of the HS-SCCH or a part of the
corresponding HS-PDSCH overlaps with a downlink transmission gap on the associated DPCH_or F-DPCH. In
this case, neither ACK, nor NACK shall be transmitted by the UE to respond to the corresponding downlink
transmission.

- If apart of aHS-DPCCH dot allocated to HARQ-ACK overlaps with an uplink transmission gap on the
associated DPCH, the UE shall use DTX on the HS-DPCCH in that HS-DPCCH dlot.

- IfinaHS-DPCCH sub-frame a part of the sots allocated for CQI information overlaps with an uplink
transmission gap on the associated DPCH, the UE shall not transmit CQI information in that sub-frame.

- If aCQI report is scheduled in the current CQI field according to subclause 6A.1.2 paragraph (2), and the
corresponding 3-slot reference period (as defined in subclause 6A.2) wholly or partly overlaps a downlink
transmission gap, then the UE shall use DTX in the current CQI field and in the CQI fields in the next
(N_cqi_transmit—1) subframes.
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Annex B (Informative):
Power control

B.1  Downlink power control timing

The power control timing described in this annex should be seen as an example on how the control bits have to be
placed in order to permit a short TPC delay.

In order to maximise the cell radius distance within which one-slot control delay is achieved, the frame timing of an
uplink DPCH is delayed by 1024 chips from that of the corresponding downlink DPCH measured at the UE antenna.

Responding to a downlink TPC command, the UE shall change its uplink DPCH output power at the beginning of the
first uplink pilot field after the TPC command reception. Responding to an uplink TPC command, the UTRAN access
point shall change its DPCH output power at the beginning of the next downlink pilot field after the reception of the
whole TPC command. Note that in soft handover, the TPC command is sent over one slot when DPC_MODE is0 and
over three slots when DPC_MODE is 1. Note also that the delay from the uplink TPC command reception to the power
change timing is not specified for UTRAN. The UE shall decide and send TPC commands on the uplink based on the
downlink SIR measurement. The TPC command field on the uplink starts, when measured at the UE antenna, 512 chips
after the end of the downlink pilot field. The UTRAN access point shall decide and send TPC commands based on the
uplink SIR measurement. However, the SIR measurement periods are not specified either for UE nor UTRAN.

Figure B.1 illustrates an example of transmitter power control timings.

Slot (2560 chips
< (2560 chips) >
DL DPCCH T\1r T
at UTRAN PILOT Datal (F; a Data2 PILOT Datal E
Propagation delay
DL-UL timing Response
offset (1024 chips) > To TPC (*3)

DL D H 7

Pee PILOT | Data1 E TF Data2 PILOT | Datal |2
a UE Zle C

[N512 chips
DL SIR
measurement (* 1) Response
to TPC
UL DPCCH
a UE PILOT TFCI TPC PILOT
Slot (2560 chips
Propagation delay UL SIR
_L> measurement (* 2)

UL DPCCH
at UTRAN PLOT TFCI e PILOT

1,2 The SIR measurement periodsillustrated here are examples. Other ways of measurement are allowed to achieve
accurate SIR estimation.
3 If thereis not enough time for UTRAN to respond to the TPC, the action can be delayed until the next slot.

Figure B.1: Transmitter power control timing
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B.2 Example of implementation in the UE

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

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

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

When the UE isin soft handover and SSDT is not activated, the UE should estimate SIR from the downlink signals of
al cellsin the active set.

When SSDT is activated, the UE should estimate SRy from the downlink signals of the primary cell as described in
5.2.1.4.2. If the state of the cells (primary or non-primary) in the active set is changed and the UE sends the last portion
of the coded ID in uplink slot j, the UE should change the basis for the estimation of SI Ry at the beginning of downlink
dot (j+1+T,) mod 15, where T is defined as a constant of 2 time dots.
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3 Definitions and Abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.

cell portion: A geographical part of acell for which aNode B measurement can be reported to the RNC. A cell portion
is semi-static, and identical for both the UL and the DL. Within acell, acell portion is uniquely identified by a cell
portion ID.

Note 1: acell portion is not necessarily analogous to actual beams used for transmission and/or reception of e.g. a

DPCH at the Node B.
Note 2: RNC may associate physical channels with cell portions.

3.2 Abbreviations

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

BER Bit Error Rate

BLER Block Error Rate

Ec/No Received energy per chip divided by the power density in the band
F-DPCH Fractional Dedicated Physical Channel

ISCP Interference Signal Code Power

RL Radio Link

RSCP Received Signal Code Power

RSSI Received Signal Strength Indicator

SIR Signal to Interference Ratio
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5.1.10 UE Rx-Tx time difference

Definition

The difference in time between the UE uplink DPCCH frame transmission and the first detected
path (in time), of the downlink DPCH or F-DPCH frame from the measured radio link. Type 1 and
Type 2 are defined. For Type 1, the reference Rx path shall be the first detected path (in time)
amongst the paths (from the measured radio link) used in the demodulation process. For Type 2,
the reference Rx path shall be the first detected path (in time) amongst all paths (from the
measured radio link) detected by the UE. The reference path used for the measurement may
therefore be different for Type 1 and Type 2. The reference point for the UE Rx-Tx time
difference shall be the antenna connector of the UE. Measurement shall be made for each cell
included in the active set.

Applicable for

CELL DCH intra

3GPP




Release 6

5.2.5

12 3GPP TS 25.215 V 6.1.0 (2004-12)

Transmitted code power

Definition

Transmitted code power, is the transmitted power on one channelisation code on one given
scrambling code on one given carrier. For DPCH, Mmeasurement shall be possible on the
DPCCH-field of any dedicated radio link transmitted from the UTRAN access point and shall
reflect the power on the pilot bits of the DPCCH-field. For F-DPCH, measurement shall be
possible on the TPC-field and shall reflect the power on the TPC bits. When measuring the

transmitted code power in compressed mode all slots shall be included in the measurement, e.g.
also the slots in the transmission gap shall be included in the measurement. The reference point
for the transmitted code power measurement shall be the Tx antenna connector. In case of Tx

diversity the transmitted code power for each branch shall be measured and summed together in

[W].

5.2.6

Transport channel BER

Definition

The transport channel BER is an estimation of the average bit error rate (BER) of the DPDCH
data of a Radio Link Set. The transport channel (TrCH) BER is measured from the data
considering only non-punctured bits at the input of the channel decoder in Node B. It shall be
possible to report an estimate of the transport channel BER for a TrCH after the end of each TTI
of the TrCH. The reported TrCH BER shall be an estimate of the BER during the latest TTI for
that TrCH.

5.2.7

Physical channel BER

Definition

The Physical channel BER is an estimation of the average bit error rate (BER) on the DPCCH of
a Radio Link Set. An estimate of the Physical channel BER shall be possible to be reported after
the end of each TTI of any of the transferred TrCHs. The reported physical channel BER shall
be an estimate of the BER averaged over the latest TTI of the respective TrCH.

5.2.8

Round trip time

Definition

Round trip time (RTT), is defined as

RTT = Trx — TTx, where

Ttx = The time of transmission of the beginning of a downlink DPCH or F-DPCH frame to a UE.
The reference point for Trx shall be the Tx antenna connector.

Trx = The time of reception of the beginning (the first detected path, in time) of the corresponding
uplink DPCCH frame from the UE. The reference point for Trx shall be the Rx antenna
connector.

Measurement shall be possible on DPCH or F-DPCH for each RL transmitted from an UTRAN
access point and DPDCH for each RL received in the same UTRAN access point.
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