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Document for: Decision

It was proposed in TSGR1#8(99)g77 that compressed mode by higher layer scheduling shoud be allowed. Thiswas
agreed at TSG-RAN Working Group 1 meeting #8 and it was recommended that a CR should be generated from the text
proposal in g77.

The following changes have been done compared to the text proposal in g77:

There are now at most two compressed slot formats for each normal dot format (three in g77). There has been a
discussion on the WGL1 reflector and there seemed to be agreement that this change could be done in order to avoid
a shared DPDCH and DPCCH symbol.

UL Pilot patterns were missing for 3 and 4 pilot bits. The included pilot patterns were proposed on the reflector by
LGIC and NEC. There seemed to be agreement on these patterns and they were therefore included in this CR.

The DL TFCI field is moved to after the TPC field to avoid a split TFCI field in compressed mode. This has aso
been discussed on the reflector and again there seemed to be agreement. Further, there seemed to be agreement that
the slot format for SF 512 should be changed to allow for 1 slot TPC delay. This has also been included in this CR.

The bits/frame column has been removed from table 11. In normal mode this column contained different sums of
the different bits/slot columns. In compressed mode the values are dependent on the number of transmitted slots
and the frame structure. The number of hits/frame for the DPCCH for dot format 3A with frame structure B for
example becomes 8Nt +Ni+Nrpc. Using this kind of expression makes the table very large. It is therefore
proposed that it is removed.

A typo has also been corrected in format 3A of table 11.

Inrevision 1 of the CR, atypo for slot format 5B in table 11 has been corrected, and Figure 10 has been updated to
reflect the decision that the super frame concept shall be removed from the specifications.
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Time dlot: A Timedot isaunit which consists of fields containing bits. The number of bits per time slot
depends on the physical channel.

51 The physical resource

The basic physical resource is the code/frequency plane. In addition, on the uplink, different information streams may be
transmitted on the | and Q branch. Consequently, a physical channel corresponds to a specific carrier frequency, code,
and, on the uplink, relative phase (0 or 172).

5.2 Uplink physical channels

5.2.1 Dedicated uplink physical channels

There are two types of uplink dedicated physical channels, the uplink Dedicated Physical Data Channel (uplink
DPDCH) and the uplink Dedicated Physical Control Channel (uplink DPCCH).

The DPDCH and the DPCCH are I/Q code multiplexed within each radio frame (see [4]).

The uplink DPDCH is used to carry dedicated data generated at Layer 2 and above, i.e. the dedicated transport channel
(DCH). There may be zero, one, or several uplink DPDCHs on each Layer 1 connection.

The uplink DPCCH is used to carry control information generated at Layer 1. The Layer 1 control information consists
of known pilot bits to support channel estimation for coherent detection, transmit power-control (TPC) commands,
feedback information (FBI), and an optional transport-format combination indicator (TFCI). The transport-format
combination indicator informs the receiver about the instantaneous parameters of the different transport channels
multiplexed on the uplink DPDCH, and corresponds to the data transmitted in the same frame. It isthe UTRAN that
determines if a TFCI should be transmitted, hence making it is mandatory for all UEs to support the use of TFCI inthe
uplink. There is one and only one uplink DPCCH on each Layer 1 connection.

Figure 1 shows the frame structure of the uplink dedicated physical channels. Each frame of length 10 msis split into 15
dots, each of length Ty, = 2560 chips, corresponding to one power-control period. A super frame corresponds to 72
consecutive frames, i.e. the super-frame length is 720 ms.

Data
DPDCH Ngaa bits
Pilot TFCI FBI TPC
DPCCH Nyiiot bits Ntec bits Neg) bits Nrpc bits

A
A 4

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

Slot#0 | Slot #1 Slot #i Slot #14
N T,=10ms "
Frame #0 | Frame #1 Frame #i Frame #71
* Taper =720 Ms >

Figure 1. Frame structure for uplink DPDCH/DPCCH

The parameter k in figure 1 determines the number of bits per uplink DPDCH/DPCCH dlot. It is related to the spreading
factor SF of the physical channel as SF = 256/2°. The DPDCH spreading factor may thus range from 256 down to 4.

3GPP



3G TS 25.211 version 3.0.0 10 3G TS 25.211 V3.0.0 (1999-10)

Note that an uplink DPDCH and uplink DPCCH on the same Layer 1 connection generally are of different rates, i.e.
have different spreading factors and different values of k.

The exact number of bits of the different uplink DPCCH fields (Npjiot, Ntrci, Nesi, @nd Nrpc) is determined in table 2.
Thefield order and total number of bits/slot are fixed, though the number of bits per field may vary during a connection.

The values for the number of bits per field are given in table 1 and table 2. The channel bit and symbol rates givenin
table 1 are the ratesimmediately before spreading. The pilot patterns are given in table 3 and table 4, the TPC bit pattern
isgivenintable5.

The Ngg, bits are used to support techniques requiring feedback between the UE and the UTRAN Access Point (=cell
transceiver), including closed loop mode transmit diversity and site selection diversity (SSDT). The exact details of the
FBI field are shown in figure 2 and described bel ow.

Sfield D field

< Nrgi >,

Figure 2: Details of FBI field

The Sfield isused for SSDT signalling, whilethe D field is used for FB Mode Transmit Diversity Signalling. Each of
the Sand D fields can be length O, 1 or 2, with atotal FBI field size Ngg, according to table 2 (DPCCH fields).
Simultaneous use of SSDT power control and FB Mode Transmit Diversity requires that both the S and D fields be of
length 1. The use of these FBI fieldsis described in [5].

Table 1: DPDCH fields

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

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

There are two types of Uplink Dedicated Physical Channels; those that include TFCI(e.g. for several simultaneous
services) and those that do not include TFCI(e.g. for fixed-rate services). These types are reflected by the duplicated
rows of table 2. In compressed mode, DPCCH dlot formats with TFCI fields are changed. There are two possible
compressed slot formats for each normal slot format. They are labelled A and B and the selection between them is
dependent on the number of slots that are transmitted in each frame in compressed mode. The channel bit and symbol
rates given in table 2 are the rates immediately before spreading.
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Table 2: DPCCH fields
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Slot Channel Bit Channel SE Bits/ Bits/ | Npiot | Ntpc | Ntrai | Nesi | Transmitted
Format Rate (kbps) Symbol Rate Frame Slot slots per
#i (ksps) radio frame
0 15 15 256 150 10 6 2 2 0 15
0A 15 15 256 150 10 5 2 3 0 10-14
0B 15 15 256 150 10 4 2 4 0 8-9
1 15 15 256 150 10 8 2 0 0 8-15
2 15 15 256 150 10 5 2 2 1 15
2A 15 15 256 150 10 4 2 3 1 10-14
2B 15 15 256 150 10 3 2 4 1 8-9
3 15 15 256 150 10 7 2 0 1 8-15
4 15 15 256 150 10 6 2 0 2 8-15
5 15 15 256 150 10 5 1 2 2 15
5A 15 15 256 150 10 4 1 3 2 10-14
5B 15 15 256 150 10 3 1 4 2 89
SletFormat Channel Bit Channel SE Bits/ Bits/ Npilet Nyrg Neg, Ntpe
# Rate (kbps) Symbol-Rate Fram Slot
tksps) e
o 1L iE 256 150 10 6 2 0 2
1 15 15 256 150 10 8 ) ) 2
2 L = 258 =D 40 5 2 1 2
3 15 15 256 150 10 + ) 1 2
4 15 15 256 150 10 6 0 2 2
5 15 15 256 150 10 5 2 2 1

The pilot bit pattern is described in table 3 and table 4. The shadowed part can be used as frame synchronization words.
(The value of the pilot bit other than the frame synchronization word shall be“1".)

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

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

Bit # o 1 2,0 1 2 3|06 1 2 3 4|0 1 2 3 4 5
Sot#0 2 1 11 1 1 1)1 1 1 1 01 1 1 1 1 O
1 6 6 1,1 0 0 1(f0 0 1 1 O0f1 O©0 0 1 1 O
2 6 1 141 0 1 1/0 1 1 0 1,1 0 1 1 0 1
3 6 6 1,1 0 0 1(f0 0 1 0 Of1 O 0 1 0 O
4 i1 060 141 1 0 2112 0 1 0 1,1 1 0 1 0 1
5 i1 1,1 1 1 1(2 1 1 1 o021 1 1 1 1 O
6 i 1 141 1 1 2141 1 1 0 O1 1 1 1 0 O
4 i1 60 1,1 1 0 142 0 1 0 Of1 1 0 1 0 O
8 6 1 141 0 1 1/0 1 1 1 O0o|1 0 1 1 1 O
9 i1 1,1 1 1 1(2 1 1 1 11 1 1 1 1 1
10 6 1 141 0 1 1/0 1 1 0 1,1 0 1 1 0 1
11 i1 60 1;12 1 0 142 0 1 1 11 1 0 1 1 1
12 i1 060 141 1 0 2112 0 1 0 O1 1 0 1 0 O
13 e 6 1,1 0 0 10 0 1 1 11 0 0 1 1 1
14 o 60 1/1 0 o0 1j0 o0 1 1 1}1 0 0 1 1 1
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Table 4: Pilot bit patterns for uplink DPCCH with Nyjjot =7 and 8

Npilot =7 Npilot =8

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

The relationship between the TPC bit pattern and transmitter power control command is presented in table 5.

Table 5: TPC Bit Pattern

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

1 11 1

0 00 0

For dot formats using TFCI, the TFCI value in each radio frame corresponds to a certain combination of bit rates of the
DCHs currently in use. This correspondence is (re-)negotiated at each DCH addition/removal. The mapping of the
TFCI bitsonto dotsis described in [3].

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

5.2.2 Common uplink physical channels

5.2.2.1 Physical Random Access Channel (PRACH)

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

3GPP
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Figure 8: Block diagram of STTD encoder. The symbols S;, S, are QPSK or discontinuous
transmission (DTX) symbols and T denotes the symbol time
5.3.1.1.2 Time Switched Transmit Diversity for SCH (TSTD)

TSTD isoptional in UTRAN. TSTD support is mandatory at the UE. A block diagram of the transmitter using TSTD
for SCH and STTD for P-CCPCH is shown in figure 9.

GP-SCH
I 1
slot STTD scheme ! :
<_> :' """"""""""""""" 1 : i
swog1 [ [1 [1 | channelisation Lo l
| and scrambling 1 <— Control signal !
TSW L L : code P for TSW
E E E * TSTD scheme i
1 1 L. 2 1
E E O » Antl
pe—— — ! p— | Control signal
—p| Channe nter- 1. y| I for SW0&1
BCH Encoder —> leaver |, Encoder '
' —p» Ant2
|

GP-SCH: Gain factor of Primary SCH
GS-SCH: Gain factor of Secondary SCH

Figure 9: Multiplexing scheme of SCH (TSTD) and P-CCPCH (STTD)

5.3.2 Dedicated downlink physical channels

Thereis only one type of downlink dedicated physical channel, the Downlink Dedicated Physical Channel (downlink
DPCH).

Within one downlink DPCH, dedicated data generated at Layer 2 and above, i.e. the dedicated transport channel (DCH),
istransmitted 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 a downlink DPDCH and a downlink
DPCCH, compare section 5.2.1. It isthe UTRAN that determinesif a TFCI should be transmitted, hence making it is
mandatory for al UEs to support the use of TFCI in the downlink.

Figure 10 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. A super frame correspondsto 72 consecutive
frames, i.e. the super-frame length is 720 ms.
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« DPDCH , DPCCH < DPDCH . (DPCCH,
Datal TPC TFCI Data? Pilot
Ngaan bits N1pc bits N+1eg bits Ngaa2 bits Npiiot bits
) Taot = 2560 chips, 10* 2% bits (k=0..7) i
Slot#0 | Slot #1 Slot #i Slot #14

A

Oneradio frame, T; = 10 ms

»
»

DPCCH |, DPDCH ,, DPCCH DPDCH DPCCH
TFCI Datal TPC Data2 Pilot
NTFCI bits Ndatal bits NTPC bits NdataZ bits Npilot bits
) Taot = 2560 chips, 10* 2% bits (k=0..7) g
Slot #0 | Slot #1 Slot #i Slat #14
) T;=10ms "
Frame #0 | Frame #1 Frame #i Frame #71
< Tape = 720MS >

Figure 10: Frame structure for downlink DPCH

The parameter k in figure 10 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, Ntrc, Nteci, Naaar 81d Naep) iS determined in
table 11.The overhead due to the DPCCH transmission has to be negotiated at the connection set-up and can be re-
negotiated during the communication, in order to match particular propagation conditions.

There are basically two types of downlink Dedicated Physical Channels; those that include TFCI (e.g. for several
simultaneous services) and those that do not include TFCI(e.g. for fixed-rate services). These types are reflected by the
duplicated rows of table 11. In compressed mode, a different slot format is used compared to normal mode. There are
two possible compressed slot formats that are labelled A and B. Format B is used for compressed mode by spreading

factor reduction and format A is used for all other transmission time reduction methods. 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 | SE | Bits/ DPDCH DPCCH Transmitted
Format [Bit Rate| Symbol Slot | Bits/Slot Bits/Slot slots per

#i (kbps) Rate radio frame
(ksps) Npata1 |Npataz| Ntpc | N1rci | Npiot N1
0 15 75 [512] 10 0 4 2 0 4 15
0A 15 75 |512] 10 0 4 2 0 4 8-14
0B 30 15 [256] 20 0 8 4 0 8 8-14
1 15 75 |512] 10 0 2 2 2 4 15
iB 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
B 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| 40 | 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
11iB 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
148 960 480 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 1120 (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
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et e B Sk e et e I e
Format Bit D Slot Bits/Slot
#i Rate Rate DPDCH | DRPCCH R Nbatai | Nbata2 Nrrct N¥pc Npitot
{kbps) tksps)
9 = = 512 60 90 150 10 2 2 Q 2 4
1 15 75 512 30 120 150 10 o] 2 2 2 4
2 30 15 256 240 60 300 20 2 14 Q 2 2
3 30 15 256 210 90 300 20 o] 14 2 2 2
4 30 15 256 210 90 300 20 2 12 Q 2 4
5 30 15 256 180 120 300 20 o] 12 2 2 4
6 2l 15 256 150 150 300 20 2 8 4] 2 8
7 30 15 256 120 180 300 20 o] 8 2 2 8
8 60 =o 128 510 90 600 40 6 28 4] 2 4
9 60 30 128 480 120 600 40 4 28 2 2 4
10 60 =o 128 450 150 600 40 6 24 4] 2 8
11 60 30 128 420 180 600 40 4 24 2 2 8
12 120 60 64 900 300 1200 80 4 56 8* 4 8
13 240 120 32 2100 300 2400 160 20 120 8* 4 8
14 480 240 16 4320 480 4800 320 4 210 8* 8 16
15 960 480 8 9120 480 9600 640 112 496 8* 8 16
16 1920 960 4 18720 480 19200 1280 240 1008 8* 8 16

* If 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 TECI.
Note 2: Compressed mode by spreading factor reduction is not supported for SF=4.

The pilot symbol pattern is described in table 12. The shadowed part can be used as frame synchronization words. (The
symbol pattern of the pilot symbols other than the frame synchronization word shall be“11”.) In table 12, the
transmission order is from left to right. (Each two-bit pair represents an 1/Q pair of QPSK modulation.)

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

Table 12: Pilot Symbol Pattern

Npilot Npilot = 4 Npilot = 8 Npilot = 16

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

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

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

Ntpc =2 Nrpc =4 Ntpc =8 control command
11 1111 11111111 1
00 0000 00000000 0
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For slot formats using TFCI, the TFCI value in each radio frame corresponds to a certain combination of bit rates of the
DCHs currently in use. This correspondence is (re-)negotiated at each DCH addition/removal. The mapping of the
TFCI bitsonto dotsis described in [3].

When the total bit rate to be transmitted on one downlink CCTrCH exceeds the maximum bit rate for a downlink
physical channel, multicode transmission is employed, i.e. several paralel downlink DPCHs are transmitted for one
CCTrCH using the same spreading factor. In this case, the Layer 1 control information is put on only the first downlink
DPCH. The additional downlink DPCHs belonging to the CCTrCH do not transmit any data during the corresponding
time period, see figure 11.

In the case of several CCTrCHSs of dedicated type for one UE different spreading factors can be used for each CCTrCH
and only one DPCCH would be transmitted for them in the downlink.

DPDCH DPDCH :
TPC . TFCI o Filot

Transmission

Power Physical Channel 1

Transmission

Power Physical Channel 2
>

Transmission

Power Physical Channel L
>

dl | -

One Slot (2560 chips)
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DPDCH
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TFCl B : Pilot
TPC
Transmission
Power Physical Channel 1
A
Transmission
Power Physical Channel
>
)
(
Transmission
Power Physical Channel L
>
< >

One Slot (2560 chips)

Figure 11: Downlink slot format in case of multi-code transmission

5.3.2.1 STTD for DPCH

The block diagrams shown in figure 7 and figure 8 are used to STTD encode the DPDCH, TPC and TFCI symbols. The
pilot symbol pattern for the DPCH channel transmitted on the diversity antennais given in table 14. In the SF=512
DPCH, if thereisonly one dedicated pilot symbal, itis STTD encoded together with the last symbol (data or DTX) of
the second data field (data2) of the dot. For the SF=512 DPCH the last odd data symbol in every radio frame is not
STTD encoded and the same symbol is transmitted with equal power from the two antennas.

Table 14: Pilot pattern of the DPCH channel for the diversity antenna using STTD

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

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

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

10 11 11 10 11 11 00 00 11 11 00 00 11 00 00 10
11 00 00 10 11 01 00 11 11 01 00 11 11 00 00 01
12 00 00 10 11 10 00 11 11 10 00 11 11 11 00 00
13 10 10 10 11 01 00 01 11 01 00 01 11 10 00 01
14 10 10 10 11 01 00 01 11 01 00 01 11 11 00 11
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5.3.2.2

Dedicated channel pilots with closed loop mode transmit diversity

3G TS 25.211 V3.0.0 (1999-10)

In closed loop mode 1 orthogonal pilot patterns are used between the transmit antennas. Pilot patterns defined in the
table 12 will be used on the non-diversity antenna and pilot patterns defined in the table 14 on the diversity antenna.
Thisisillustrated in the figure 12 awhich indicates the difference in the pilot patterns with different shading.

In closed loop mode 2 same pilot pattern is used on both of the antennas (see figure 12 b). The pattern to be used is
according to the table 12.

Slot i Slot i+1
Antenna 1 Nowss | Nree | Nreo | Nowe New | Nows | Neee | Noeeo | Nowe | Nem
Antenna 2 Nowss | Niee | Neeor | Nowe Now | Nows | Neee | Noe | Nowe | New
(a)
Slot i Slot i+1
Antenna 1 NDa1a1 NTPC NTFCl NDa1a2 NP”O[ NDa1a1 | NTPC NTFCl NDa1a2 | NP\|O(
Antenna 2 NDa1a1 | NTPC NTFCl NDa1a2 NP”O[ NDﬂ(ﬂl | NTPC NTFCl NDa1a2 | NP\|O(
(b)
Slot i Slot i+1
Antenna 1 N e | Npatar | Ntpc | N pataz Npilot Nrrc | Npatar | Ntpc | N pataz | Npilot
Antenna 2 Nreci | Nowar | Nrec | Noas Neio | Nteer | Nowar | Nrec | Nowe | Nem
(a)
Slot i Slot i+1
Antenna 1 Nreci | Npaa1 | Ntrc | Npata2 Npitot Nreci | Npaa1 | Ntrc | Npata2 | N pilot
Antenna 2 Nreci | Npaa1 | Ntrc | Npata2 Npitot Nreci | Npaa1 | Ntrc | Npata2 | Npilot
(b)

Figure 12: Slot structures for downlink dedicated physical channel diversity transmission.

5.3.2.3

Structure (a) is used in closed loop mode 1.
Structure (b) is used in closed loop mode 2.

Different shading of the pilots indicate orthogonality of the patterns

DL-DPCCH for CPCH

The spreading factor for the UL-DPCCH (message control part ) is 256. The spreading factor for the DL-DPCCH
(message control part) is 512. The following table 15 shows the DL-DPCCH fields (message control part) which are
identical to thefirst row of table 11 in section 5.3.2.

3GPP
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5.2.2 Common uplink physical channels

3G TS25.211 Version 3.0.0 (1999-10)

5.2.2.1 Physical Random Access Channel (PRACH)

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

52211 RACH transmission

The random-access transmission is based on a Slotted ALOHA approach with fast acquisition indication. The UE can
start the transmission at a number of well-defined time-offsets, denoted access dots. There are 15 access slots per two
frames and they are spaced 5120 chips apart. Timing information on the access slots and the acquisition indication is
given in section 7.3. Figure 3 shows the access slot numbers and their spacing to each other. Information on what

access dots are available in the current cell is given by higher layers.

radio frame: 10 ms

radio frame: 10 ms

| 1 >I
: 5120 chips : :
<> | \ \ | \ | 0| | \ \ | | \ !
LO | | \ \ | \ ] | \ \ | | \ 1
| #1 #2 #3 #4 #5 #6 #7 : #3 #9 #10  #11  #12  #13  #14 :
1 1 1
ccess slot #0 F Random Access Transmission | :
T 1 1
coessslot#1 | | Random Access Transmission | i
1 t 1
| 1 1
1 1 1
1 I 1
ccess slot #7 : | : Random Access Transmission | :
1 1 1
ccess slot #8 : : | Random Access Transmission :
1 1 1
1 1 1
1 1 1
ceessslot #14 | \ :
1 1
1 1

Figure 3: RACH access slot numbers and their spacing

IR

The structure of the random-access transmission is shown in Figure . The random-access transmission consists of one or
several preambles of length 4096 chips and a message of length 10 or 20 ms. The message length is informed by BCH

or by higher layers.

Preamble Preamble....... Preamble Message part
+—> < >
4096 chips 10 ms

Preamble Preamble........ Preamble Message part
> < >
4096 chips 10 or 20 ms

Figure 4: Structure of the random-access transmission.

5.2.21.2 RACH preamble part

The preamble part of the random-access burst consists of 256 repetitions of a signature. There are atotal of 16 different

signatures, based on the Hadamard code set of length 16 (see [4] for more details).
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RACH message part_for 10 ms message

Figure 5 shows the structure of the Random-access message part for 10 ms message length. The 10 ms message is split
into 15 dots, each of length Ty = 2560 chips. Each dot consists of two parts, a data part that carries Layer 2
information and a control part that carries Layer 1 control information. The data and control parts are transmitted in

parallel.

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

The control part consists of 8 known pilot bits to support channel estimation for coherent detection and 2 TFCI bits.
This corresponds to a spreading factor of 256 for the message control part. The pilot bit pattern is described in table 8.
The total number of TFCI bitsin the random-access message is 15%2 = 30. The TFCI value corresponds to a certain
transport format of the current Random-access message.

Data
Data Nia bits
Control Niio bits Nreo, Dits
) T o = 2560 chips, 10*2* bits (k=0..3) g
Slot #0 | Slot #1 Slot #i Slot #14

»
»

A

Random-access messageTgacr = 10 ms

Figure 5: Structure of the random-access message part_for 10 ms message.

Table 6: Random-access message data fields.

Slot Format Channel Bit Channel SF Bits/ Bits/ Ndata
#i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 10
1 30 30 128 300 20 20
2 60 60 64 600 40 40
3 120 120 32 1200 80 80
Table 7: Random-access message control fields
Slot Format Channel Bit Channel SF Bits/ Bits/ | Npiot | Ntrci
#i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 8 2
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Table 8: Pilot bit patterns for RACH message part with Npjo = 8.

Npilot =8
3

Bit #
Slot #0

RPRRPRRRRRRRRERRRERRERO
OORRORORRRLPRRFEROOOR|R
PRRPRRRRERRRRRERRERRERRERN
OO0OO0OORRPRRPRORRLROOROR

RPRRPRRRRPRPRRRREPRERRERRREREAN
PRORORROOROOORR|U
RPRRPRRRRPRPRRRREPRERRRRERO
PRORRRPROOOOROROO|N

5.2.2.1.4 RACH message part for 20 ms message

The structure of Random-access message part for 20 ms message length is the same as two 10 ms Random-access
messages sent consecutively.
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5.3.3.7 Page Indication Channel (PICH)

The Page Indicator Channel (PICH) is afixed rate (SF=256) physical channel used to carry the Page Indicators (P1).
The PICH is always associated with an SS-CCPCH to which a PCH transport channel is mapped.

Figure 22 illustrates the frame structure of the PICH. One PICH frame of length 10 ms consists 300 bits (bg, bs, ..., Dogg).
Of these, 288 bits (b, b, ..., bogy) are used to carry Page Indicators. The remaining 12 bits (Dogs, Dagg, .., Doog) are

undefinednet-used.

288 bits {by, ..., bss7} (for paging indication) 12 bits (unused)

A

A

One frame (10 ms)

288 bits for paging indication 12 bits (undefined)

.

[
Lo | Ll

A

bo by b2s7 b2ss 299

T

7 7

-
-

A

One radio frame (10 ms)

Figure 22: Structure of Page Indicator Channel (PICH)

N Page Indicators {Ply, ..., Ply.1} aretransmitted in each PICH frame, where N=18, 36, 72, or 144.

The PI calculated by higher layers for use for a certain UE, is mapped to the paging indicator Pl,, where p is computed
as afunction of the Pl computed by higher layers, the SEN of the P-CCPCH radio frame during which the start of the

PICH radio frame occurs, and the number of paging indicators per frame (N):

p= EDI + §(18x (SEN + [$FN /8 HISFN /64 £]1SFN /512 ))modlM)X%%nod N.

The mapping from{Ply, ..., Ply.1} to the PICH bits{by, ..., bsg;} areaccording to table 21.

Table 21: Mapping of Page Indicators (PI) to PICH bits

Number of PI per frame (N) Pl =1 Pli, =0
N=18 {bleig, ceey b16i9+15} = {1,1 ..... l} {bleig, feey b1539+15} = {0,0 ..... 0}
N=36 {bsip, ..., beip+7} ={1,1,...,1} {bsip, ..., bsip+7} ={0,0,...,0}
N=72 {baip, ..., baip+3} ={1,1,...,1} {baip, ..., baip+3} ={0, 0,...,0}
N=144 {b2ip, baip+1} = {1,1} {b2ip, baip+1} = {0,0}

If aPaging Indicator in acertain frameisset to "1" it is an indication that UES associated with this Page Indicator
should read the corresponding frame of the associated S-CCPCH.
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