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5 Physical channels

Physical channels typically consist afhaeetayered structure obuperframes,adio framesand time slots, although this
is not true for all physical channels. Depending on the symbol rate of the physical channel, the configuration of radio
frames or time slots varies.

Radio frame: A Radio frame is a processing unit which consists of 15 time slots.

Time slot: A Time slot is a unit which consists of fields containing bits. The number of bits per time slot
depends on the physical channel.

5.1 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 (Orei).

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 1/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 DPDCHSs 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 is the UTRAN that
determines if a TFCI should be transmitted, hence making it is mandatory for all UEs to support the use of TFCI in the
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 ms is split into 15

slots, each of lengthgl; = 2560 chips, corresponding to one power-control peAesbperframe-correends-to-72
conRseeutiverames—Le—the suserfremelength-i5 720 ms.

3GPP
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1 radio frame: T= 10 ms
Figure 1: Frame structure for uplink DPDCH/DPCCH

The parameter k in figure 1 determines the number of bits per uplink DPDCH/DPCCH slot. It is related to the spreading
factor SF of the physical channel as SF = 266/Be DPDCH spreading factor may thus range from 256 down to 4.

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 fieldgdNNreci, Nesi, and Npc) is determined in table 2.
The field 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 given in
table 1 are the rates immediately before spreading. The pilot patterns are given in table 3 and table 4, the TPC bit pattern
is given in table 5.

The Neg, 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 below.

3GPP
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5.3.2 Dedicated downlink physical channels

There is 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),
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 a downlink DPDCH and a downlink
DPCCH, compare section 5.2.1. It is the UTRAN that determines if a TFCI should be transmitted, hence making it is
mandatory for all 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 ms is split into 15 slots, each of
length Ty4:= 2560 chips, corresponding to one power-control peAcsliper-frame-corresponds-to-72-consecutive
frames—+etasuper-framelengthis720-ms.

DPCCH « DPDCH | . DPCCH DPDCH , DPCCI_—‘
TFCI Datal TPC Data2 Pilot
NTFC| blts Ndatal bItS NTPC bItS Ndatazbits Npilot bItS

< »

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

Slot #0 | Slot #1 Slot #i Slot #14
h T;=10ms "
Frame #0 Frame #1 Frame #i Frame #71

< »
< »

Tsuper= 720 ms

I DF’CCHI « DPDCH | DPCCH | DPDCH > DPCCH
TFCI Datal TPC Data2 Pilot
N1ec bits Ngata1 bits N+pc bits Ngata2 bits Npilot bits

< »

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

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

<& »
< »

1 radio frame: T= 10 ms

Figure 10: Frame structure for downlink DPCH

The parameter k in figure 10 determines the total number of bits per downlink DPCH slot. It is related to the spreading
factor SF of the physical channel as SF = 51/Be spreading factor may thus range from 512 down to 4.

The exact number of bits of the different downlink DPCH fieldsi¢NNrpo, Nreci, Naaar@nd Niad 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.

3GPP



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

5.3.3 Common downlink physical channels

20

5.3.3.1 Common Pilot Channel (CPICH)

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

Pre-defined symbol sequence

-
Tt = 2560 chips , 20 bits = 10 symbols
Slot #0 | Slot #1 Slot #i Slot #14
h T;=10 ms g
Frame #0 Frame #1 Frame #i Frame #71
< Tsuper= 720 ms >
Pre-defined symbol sequence
> >
Tt = 2560 chips , 20 bits = 10 symbols
Slot #0 | Slot #1 Slot #i Slot #14

<&
<

»
»

1 radio frame: T= 10 ms

Figure 13: Frame structure for Common Pilot Channel

In case of Transmit Diversity (open or closed loop), the CPICH should be transmitted from both antennas using the
same channelization and scrambling code. In this case, the pre-defined symbol sequence of the CPICH is different for
Antenna 1 and Antenna 2, see figure 14. In case of no Transmit Diversity, the symbol sequence of Antenna 1 in figure

14 is used.
Antenna 1 A[A|AA|A AlA|JA|JAJA|A |A A AlA|JA|A|A[A|A A
Antenna 2 AFA[A A [FAFAJA A [-A[A [FA-A LA A A A [AFA[-A|A A |-FA-A
slot #14 slot #0 slot #1
«
Frame#i Frame#i+1

Frame Boundary

Figure 14: Modulation pattern for Common Pilot Channel (with A = 1+j)

3GPP
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5.3.3.2 Primary Common Control Physical Channel (P-CCPCH)

22

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

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

section 5.3.3.4).

256 chips
«—>
Data
(Tx OFF) 18 bits
2\ L
Tt = 2560 chips , 20 bits
Slot #0 Slot #1 Slot #i Slot #14
h T;=10 ms g
Frame #Q Frame #1 Frame #i Frame #71
< Tsuper= 720 ms >
256 chips
«—>
Data
(Tx OFF) 18 bits
R >
Tt = 2560 chips , 20 bits
Slot #0 | Slot #1 Slot #i Slot #14

<&
<

1 radio frame: T= 10 ms

»
»

Figure 15: Frame structure for Primary Common Control Physical Channel
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5.3.3.3 Secondary Common Control Physical Channel (S-CCPCH)

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

TFCI Data Pilot
Ntrc bits Ndatabits Npilot bits

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

< >

Slot #0 | Slot #1 Slot #i Slot #14
h T;=10ms "
Frame #0| Frame #1 Frame #i Frame #71

< »
< »

Tsuper= 720 ms

TFCI Data Pilot
Ntrc bits Ndatabits Npilot bits

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

< >

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

< »
< »

1 radio frame: T= 10 ms

Figure 17: Frame structure for Secondary Common Control Physical Channel

The parameter k in figure 17 determines the total number of bits per downlink Secondary CCPCH slot. It is related to
the spreading factor SF of the physical channel as SF ="25®& spreading factor range is from 256 down to 4.

The values for the number of bits per field are given in table 16 and table 17. The channel bit and symbol rates given in
table 16 are the rates immediately before spreading. The pilot patterns are given in table 18.

The FACH and PCH can be mapped to the same or to separate Secondary CCPCHs. If FACH and PCH are mapped to
the same Secondary CCPCH, they can be mapped to the same frame. The main difference between a CCPCH and a
downlink dedicated physical channel is that a CCPCH is not inner-loop power controlled. The main difference between
the Primary and Secondary CCPCH is that the Primary CCPCH has a fixed predefined rate while the Secondary CCPCH
can support variable rate with the help of the TFCI field included. Furthermore, a Primary CCPCH is continuously
transmitted over the entire cell while a Secondary CCPCH is only transmitted when there is data available and may be
transmitted in a narrow lobe in the same way as a dedicated physical channel (only valid for a Secondary CCPCH
carrying the FACH).

3GPP
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5.3.35 Physical Downlink Shared Channel (PDSCH)

The Physical Downlink Shared Channel (PDSCH), used to carry the Downlink Shared Channel (DSCH), is shared by
users based on code multiplexing. As the DSCH is always associated with a DCH, the PDSCH is always associated with
a downlink DPCH.

The frame and slot structure of the PDSCH are shown on figure 20.

Data
Ngata bits

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

Slot #0 | Slot #1 Slot #i Slot #14
h T; =10 ms g
Frame #0 Frame #1 Frame #i Frame #71

< »
« »

Tsuper= 720 ms

Data
Ngata bits

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

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

< »
« »

1 radio frame: T= 10 ms

Figure 20: Frame structure for the PDSCH

To indicate for UE that there is data to decode on the DSCH, two signalling methods are possible, either using the TFCI
field, or higher layer signalling.

The PDSCH transmission with associated DPCH is a special case of multicode transmission. The PDSCH and DPCH do
not have necessary the same spreading factors and for PDSCH the spreading factor may vary from frame to frame. The
relevant Layer 1 control information is transmitted on the DPCCH part of the associated DPCH, the PDSCH does not
contain physical layer information. The channel bit and symbol rates for PDSCH are given in table 20.

For PDSCH the allowed spreading factors may vary from 256 to 4.

If the spreading factor and other physical layer parameters can vary on a frame-by-frame basis, the TFCI shall be used to
inform the UE what are the instantaneous parameters of PDSCH including the channelisation code from the PDSCH
OVSF code tree.

3GPP
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1.1.1.1 Common Pilot Channel (CPICH)

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

Pre-defined symbol sequence

-
Tt = 2560 chips , 20 bits = 10 symbols
Slot #0 | Slot #1 Slot #i Slot #14
h T;=10 ms g
Frame #Q Frame #1 Frame #i Frame #71

<& »
< »

Tsuper= 720 ms

Figure 1: Frame structure for Common Pilot Channel.

In case of Transmit Diversity (open or closed loop), the CRICH-slshaltl be transmitted from both antennas using the
same channelization and scrambling code. In this case, the pre-defined symbol sequence of the CPICH is different for
Antenna 1 and Antenna 2, see Figure-2Figuia case of no Transmit Diversity, the symbol sequence of Antenna 1 in

Figure 2Figure is used.

Antenna 1 AlA|JAJAJA|A[A[A|JAJAJA|JA[A[AJA|A|JAJA[A[AAIALAA
Antenna 2 AFA[A A [FAFAJA A [-A[A FAFAJA A FA[-F-A[A [A FA|FAJA [ A [-A[-A
slot #14 slot #0 slot #1
«
Frame#i Frame#i+1

Frame Boundary

Figure 22-: Modulation pattern for Common Pilot Channel (with A = 1+)).

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.
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Introduction
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5.2.22.1 CPCH transmission

The CPCH transmission is based on DSMA-CD approach with fast acquisition indication. The UE can start
transmission at a number of well-defined time-offsets, relative to the frame boundary of the received BCH of the current
cell. The access slot timing and structure is identical to RACH in section 5.2.2.1.1. The structure of the CPCH random
access transmission is shown in figure 6. The CPCH random access transmission consists of one or several Access
Preambles [A-P] of length 4096 chips, one Collision Detection Preamble (CD-P) of length 4096 chips, a DPCCH
Power Control Preamble (PC-P) which is either 0 slots or 8 slots in length, and a message of variable length Nx10 ms.

P1 Message Part

4096 chips < >« >

0 or 8 slots N*10 msec
[  Access Preamble [ DPCCH

I Collision Resolution [ DPDCH
Preamble

Figure 6: Structure of the CPCH random access transmission

52222 CPCH access preamble part

Similar to 5.2.2.1.2 (RACH preamble part). The RACH preamble signature sequences are used. The number of
sequences used could be less than the ones used in the RACH preamble. The scrambling code could either be chosen tc
be a different code segment of the Gold code used to form the scrambling code of the RACH preambles (see [4] for

more details) or could be the same scrambling code in case the signature set is shared.

5.2.2.2.3 CPCH collision detection preamble part

Similar to 5.2.2.1.2 (RACH preamble part). The RACH preamble signature sequences are used. The scrambling code
is chosen to be a different code segment of the Gold code used to form the scrambling code for the RACH and CPCH
preambles (see [4] for more details).

52224 CPCH power control preamble part

The power control preamble segment is a DPCCH Power Control Preamble (PC-P). The following table 9 is identical
to Rows 2 and 4 of table 2 in section 5.2.1. Table 9 defines the DPCCH fields which only include Pilot, FBI and TPC
bits. The Power Control Preamble length is a parameter which shall take the values 0 or 8 slots, as set by the higher
layers.

Table 9: DPCCH fields for CPCH power control preamble segment.

Slot Channel Bit Channel SF Bits/ Bits/ | Npiot | Ntrci | Neai | Ntec
Format #i Rate (kbps) Symbol Rate Frame Slot
(ksps)
0 15 15 256 150 10 8 0 0 2
1 15 15 256 150 10 7 0 1 2

3GPP
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7.4 PCPCHY/AICH timing relation

Transmission of random access bursts on the PCPCH is aligned with access slot times. The timing of the access slots is
derived from the received Primary CCPCH timing The transmit timing of access slot nx2&fs5mms after the frame

boundary of the received Primary CCPCH, where n =0, 1, ...,14. In addition, transmission of access preambles in
PCPCH is limited to the allocated access slot subchannel group which is assigned by higher layer signalling to each
CPCH set. Twelve access slot subchannels are defined and PCPCH may be allocated all subchannel slots or any subset
of the twelve subchannel slots. The access slot subchannel identification is identical to that for the RACH and is
described in table 6 of section 6.1 of [5].

Everything in the previous section [PRACH/AICH] applies to this section as well. The timing relationship between
preambles, AICH, and the message is the same as PRACH/AICH. Note that the collision resolution preambles follow
the access preambles in PCPCH/AICH. However, the timing relationships between CD-Preamble and CD-AICH is
identical to RACH Preamble and AICH. The timing relationship between CD-AICH and the Power Control Preamble in
CPCH is identical to AICH to message in RACH. Thgfiming parameter is identical to the PRACH/AICH

transmission timing parameter. Whegflis set to zero or one, the following PCPCH/AICH timing values apply:

Note that al corresponds to AP-AICH and a2 corresponds to CD-AICH.

T pp = Time to next available access slot, between Access Preambles.
Minimum time = 15360 chips + 5120 chips X Tcpch
Maximum time = 5120 chips X 12 = 61440 chips

Actual time is time to next slot (which meets minimum time criterion) in allocated access slot subchannel
group.

Tpa1=  Time between Access Preamble and AP-AICH has two alternative values: 7680 chips or 12800 chips,
depending on Fcn

Tacdp= Time between receipt of AP-AICH and transmission of the CD Preamble has one value: 7680 chips.
Tpedp= Time between the last AP and CD Preamble. is either 3 or 4 access slots, depenging on T

Tcapa2= Time between the CD Preamble and the CD-AICH has two alternative values: 7680 chips or 12800 chips,
depending on Fcn

T cap-pep= TiMe between CD Preamble and the start of the Power Control Preamble is either 3 or 4 access slots,
depending on &,

Figure 27 illustrates the PCPCH/AICH timing relationship whg®Ts set to 0 and all access slot subchannels are
available for PCPCH.

3GPP



3G TS 25.211 version 3.0.0 32 3G TS 25.211 V3.0.0 (1999-10)

DPCCH (DL)

AP- AICH CD AICH
Ta

Power Control and Pilot

T pral T at-cdp T cdp-a2 [Example shown is for Tcpch = 0]

0 or 8 slot

Power Control CPCH (UL)

l \ p1 Pl/ Preamble
PO —‘
T

“H

«— 4—44—“_ >
|
T cdp-pep Information

Tpp T pcdp
and
Control Data

Figure 27: Timing of PCPCH and AICH transmission as seen by the UE, with T cpch =0

7.5 DPCH/PDSCH timing

The relative timing between a DPCH frame and the associated PDSCH frame is shown in figure 28

DPCH frame

Associated PDSCH frame

TDPCH TPDSCH
Figure 28: Timing relation between DPCH frame and  associated PDSCH frame

The start of a DPCH frame is denoteghdy and the start of the associated PDSCH frame is deneiggyTAny
DPCH frame is associated to one PDSCH frame through the relation -35840 chips < Trpsch< 2560 chips, i.e
the associated PDSCH frame starts anywhere between 1 slot before or up to 14 slots behind the DPCH.
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6.2 CPCH Access Procedures

For each CPCH physical channel in a CPCH set allocated to a cell the following physical layer parameters are included
in the System Information message:

- UL Access Preamble (AP) scrambling code.

- UL Access Preamble signature set

- The Access preamble slot sub-channels group

- AP- AICH preamble channelization code.

- UL Caollision Detection(CD) preamble scrambling code.
- CD Preamble signature set

- CD preamble slot sub-channels group

- CD-AICH preamble channelization code.

- CPCH UL scrambling code.

- CPCH UL channelization code. (variable, data rate dependant)
- DPCCH DL channelization code.([512] chip)

NOTE: There may be some overlap between the AP signature set and CD signature set if they correspond to the
same scrambling code.

The following are access, collision detection/resolution and CPCH data transmission parameters:
Power ramp-up, Access and Timing parameters (Physical layer parameters)

1) N_AP_retrans_max = Maximum Number of allowed consecutive access attempts (retransmitted preambles) if
there is no AICH response. This is a CPCH parameter and is equivalent to Preamble_Retrans_Max in RACH.

2) Pgrach= Pcpch= Initial open loop power level for the first CPCH access preamble sent by the UE.
[RACH/CPCH parameter]

3) AP, =Power step size for each successive CPCH access preamble.
[RACH/CPCH parameter]

4) AP, = Power step size for each successive RACH/CPCH access preamble in case of negative AICH. A timer is
set upon receipt of a negative AICH. This timer is used to determine the period after receipt of a negative AICH
when AP; is used in place dfP,

[RACH/CPCH parameter]

5) Tepen = CPCH transmission timing parameter: This parameter is identical to PRACH/AICH transmission timing
parameter.

[RACH/CPCH parameter]
6.  Locpreamnie= LENGth of power control preamble (O or 8 slots)
[CPCH parameter]

NOTE: Itis FFS ifAP,for the CPCH access may be different fraRy for the RACH access as defined in section
6.1.
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3.3 Abbreviations

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

Al Acquisition Indicatior

AICH Acquisition Indication Channel

AP Access Preamble

BCH Broadcast Channel

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel
CD Collision Detection

CPCH Common Packet Channel

CPICH Common Pilot Channel

DCH Dedicated Channel

DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel

DPDCH Dedicated Physical Data Channel
DSCH Downlink Shared Channel

DTX Discontinuous Transmission

FACH Forward Access Channel

FBI Feedback Information

MUI Mobile User Identifier

PCH Paging Channel

P-CCPCH Primary Common Control Physical Channel
PCPCH Physical Common Packet Channel
PDSCH Physical Downlink Shared Channel

Pl Page Indicatior

PICH Page Indication Channel

PRACH Physical Random Access Channel

PSC Primary Synchronisation Code

RACH Random Access Channel

RNC Radio Network Controller

S-CCPCH Secondary Common Control Physical Channel
SCH Synchronisation Channel

SF Spreading Factor

SFN System Frame Number

SSC Secondary Synchronisation Code
STTD Space Time Transmit Diversity

TFCI Transport Format Combination Indicator
TSTD Time Switched Transmit Diversity

TPC Transmit Power Control

UE User Equipment

UTRAN UMTS Terrestrial Radio Access Network
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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 1/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 DPDCHSs 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 is the UTRAN that
determines if a TFCI should be transmitted, hence makiagniandatory for all UEs to support the use of TFCI in the
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 ms is split into 15
slots, each of lengthgl; = 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 Ngaza bits
Pilot TFCI FBI TPC
DPCCH Npiot bits Ntec bits Neg bits Nrpc bits

A
v

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

Slot #0 | Slot #1 Slot #i Slot #14
b T;=10ms i’
Frame #0 Frame #1 Frame #i Frame #71

<& »
< »

Tsuper= 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 slot. It is related to the spreading
factor SF of the physical channel as SF = 2567/Be DPDCH spreading factor may thus range from 256 down to 4.

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 fieldgdNNreci, Negi, and Np¢) is determined in table 2.
The field 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 given in
table 1 are the rates immediately before spreading. The pilot patterns are given in table 3 and table 4, the TPC bit pattern
is given in table 5.

The N, 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 below.
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5.3.2 Dedicated downlink physical channels

There is 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),
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 a downlink DPDCH and a downlink
DPCCH, compare section 5.2.1. It is the UTRAN that determines if a TFCI should be transmitted, hence making it is
mandatory for all 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 ms is split into 15 slots, each of
length Tyo:= 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.

DPCCH « DPDCH | . DPCCH DPDCH , DPCCI_—‘
TFCI Datal TPC Data2 Pilot
NTFC| blts Ndatal bItS NTPC bItS Ndatazbits Npilot bItS

< »

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

Slot #0 | Slot #1 Slot #i Slot #14
h T;=10ms "
Frame #0 Frame #1 Frame #i Frame #71

< »
< »

Tsuper= 720 ms

Figure 10: Frame structure for downlink DPCH

The parameter k in figure 10 determines the total number of bits per downlink DPCH slot. It is related to the spreading
factor SF of the physical channel as SF = 51/Be spreading factor may thus range from 512 down to 4.

The exact number of bits of the different downlink DPCH fieldsi¢NNrpo, Nreci, Naar@nd Niad 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 TFClI(e.qg. for fixed-rate services). These types are reflected by the
duplicated rows of table 11. 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/Frame Bits/ DPDCH DPCCH  Bits/Slot
Format Bit Symbol Slot Bits/Slot
#i Rate Rate DPDCH DPCCH TOT Npatal | NbData2 NTFCI NTPC NPilot
(kbps) (ksps)
0 15 7.5 512 60 90 150 10 2 2 0 2 4
1 15 7.5 512 30 120 150 10 0 2 2 2 4
2 30 15 256 240 60 300 20 2 14 0 2 2
3 30 15 256 210 90 300 20 0 14 2 2 2
4 30 15 256 210 90 300 20 2 12 0 2 4
5 30 15 256 180 120 300 20 0 12 2 2 4
6 30 15 256 150 150 300 20 2 8 0 2 8
7 30 15 256 120 180 300 20 0 8 2 2 8
8 60 30 128 510 90 600 40 6 28 0 2 4
9 60 30 128 480 120 600 40 4 28 2 2 4
10 60 30 128 450 150 600 40 6 24 0 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 48 240 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.

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.)

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

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

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 bits onto slots is described in [3].
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5.3.3.1.2 Secondary Common Pilot Channel

A Secondary Common Pilot Channel the following characteristics:

Can use an arbitrary channelization code of SF=256, see [4]

Scrambled by either the primary or a secondary scrambling code, see [4]
Zero, one, or several per cell

May be transmitted over only a part of the cell

A Secondary CPICH may be the reference for the SecondZPZCH and the downlink DPCH. If this is the
case, the UE is informed about this by higher-layer signalling.

5.3.3.2 Primary Common Control Physical Channel (P-CCPCH)

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

Figure 15 shows the frame structure of the Primary CCPCH. The frame structure differs from the downlink DPCH in

| that no TPC commands, no TFCI and no pilot bits are transmitiedPrimary CCPCH is not transmitted during the
first 256 chips of each slot. Instead, Primary SCH and Secondary SCH are transmitted during this period (see
section 5.3.3.4).

256 chips

«——»
Data

(Tx OFF) 18 bits

* >
Tsiot = 2560 chips , 20 bits

Slot #0 | Slot #1 Slot #i Slot #14
h T;=10ms "

Frame #0 Frame #1 Frame #i Frame #71

<
<

\4

Tsuper= 720 ms

Figure 15: Frame structure for Primary Common Control Physical Channel

3GPP



3G TS 25.211 version 3.0.0 (1999-10) 23

5.3.3.3 Secondary Common Control Physical Channel (S-CCPCH)

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

TFCI Data Pilot
Ntrc bits Ndatabits Npilot bits

< >

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

Slot #0 | Slot #1 Slot #i Slot #14
h T;=10ms "
Frame #0| Frame #1 Frame #i Frame #71

< »
< »

Tsuper= 720 ms

Figure 17: Frame structure for Secondary Common Control Physical Channel

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

The values for the number of bits per field are given in tablentiBtablel7. The channel bit and symbol rates given in
table 16 are the rates immediately before spreading. The pilot patterns are given in table 18.

The FACH and PCH can be mapped to the same or to separate Secondary CCPCHs. If FACH and PCH are mapped to
the same Secondary CCPCH, they can be mapped to the same frame. The main difference between a CCPCH and a
downlink dedicated physical channel is that a CCPCH is not inner-loop power controlled. The main difference between
the Primary and Secondary CCPCH is that the Primary CCPCH has a fixed predefined rate while the Secondary CCPCH
can support variable rate with the help of the TFCI field included. Furthermore, a Primary CCPCH is continuously
transmitted over the entire cell while a Secondary CCPCH is only transmitted when there is data available and may be
transmitted in a narrow lobe in the same way as a dedicated physical channel (only valid for a Secondary CCPCH
carrying the FACH).
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Table 16: Secondary CCPCH fields -with-pHetbits—

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

0 30 15 256 300 20 20 0 0
01 30 15 256 300 20 12 8 0

3 30 15 256 300 20 18 0 2
41 30 15 256 300 20 10 8 2

S 60 30 128 600 40 40 0 0
62 60 30 128 600 40 32 8 0

z 60 30 128 600 40 38 0 2
83 60 30 128 600 40 30 8 2

9 120 60 64 1200 80 72 0 8
104 120 60 64 1200 80 64 8 8*
11 240 120 32 2400 160 152 0 8
125 240 120 32 2400 160 144 8 8*
13 480 240 16 4800 320 312 0 8"
146 480 240 16 4800 320 296 16 8*
15 960 480 8 9600 640 632 0 8"
167 960 480 8 9600 640 616 16 8*
17 1920 960 4 19200 1280 | 1272 0 8*
188 1920 960 4 19200 1280 | 1256 16 8*

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

SlotFormat- | ChannelBit- Ghannel SE Bits/ Frame- | Bits/- Naata Noitet Nrrgl
#i Rate-(kbps)- Symbeol - Rate- Slot
tksps)-

0 30 15 256 300 20 20 0 0
1 30 15 256 300 20 18 o] 2
2 60 30 128 600 40 40 0 0
3 80 30 128 600 40 38 o] 2
4 120 60 64 1200 80 72 0 8*
5 240 120 32 2400 160 152 o] 8
6 480 240 16 4800 320 312 0 8*
7 960 480 8 9600 640 832 o] 8
8 1920 960 4 19200 1280 1272 0 8*

The pilot symbol pattern is described in table 18. The shadowed part can be used as frame synchronization words. (The
symbol pattern of pilot symbols other than the frame synchronization word shall be “11"). In table 18, the transmission
order is from left to right. (Each two-bit pair represents an I/Q pair of QPSK modulation.)
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5.3.3.7 Page Indication Channel (PICH)

The Page Indicator Channel (PICH) is a fixed rate (SF=256) physical channel used to carry the Page Indicators (PI).
The PICH is always associated with an S-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 cd/3€6tbits. Of these,
288 bits are used to carry Page Indicators. The remaining 12 bits are not used.

288 bits {b o, ..., bs7} (for paging indication) 12 bits (unused)

[
P}

A

A

One frame (10 ms)

Figure 22: Structure of Page Indicator Channel (PICH)

N Page Indicators {B] ..., Pk..} are transmitted in each PICH frame, where N=18, 36, 72, or 144. The mapping from
{Ply, ..., Ph.1} to the PICH bits {8, ..., lns7} are according to table 21.

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

Number of PI per frame (N) Pl i=1 Pli=0
N=18 {blei, Ciay b16i+15} = {l,l,...,l} {blei, ey b15i+15} = {0,0,...,0}
N=36 {bsi, ..., bsi+7} ={1,1,...,1} {bsi, ..., bsi+7} ={0,0,...,0}
N=72 {bai, ..., bairgt ={1,1,....1} {Dai, ..., baira} = {0, 0,...,0}
N=144 {b2i, boi+1} = {1,1}

{b2i, b2i+1} = {0,0}

If a Paging Indicator in a certain frame is set 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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6 Mapping of transport channels onto physical
channels
Figure 23 summarises the mapping of transport channels onto physical channels.
Transport Channels Physical Channels
DCH Dedicated Physical Data Channel (DPDCH)
Dedicated Physical Control Channel (DPCCH)
RACH Physical Random Access Channel (PRACH)
CPCH Physical Common Packet Channel (PCPCH)
Common Pilot Channel (CPICH)
BCH Primary Common Control Physical Channel (P-CCPCH)
FACH Secondary Common Control Physical Channel (S-CCPCH)
PCH

Synchronisation Channel (SCH)

DSCH Physical Downlink Shared Channel (PDSCH)
Acquisition Indication Channel (AICH)
Page Indication Channel (PICH)

TransportChannels— Physical-Channels—
BCH Prmary Common- Control Physical Channel (P-CCPCH)
FACH Secondary Common Control-Physical Channel (S-CCPCH)
RCH
RACH Physical Random Access Channel {(PRACH)
CPCH Physical Copmen-RPagket Channe{RPCPCEL
bcH Dedicated-Physical-Data-Channe {DPDCH)
: .

Ded eated_ I .559&] Sontrol Channel{BRCCH)

Sy HCRFO! S&Es'. CharreHSCH)
DSCH hysiea .Be"." Ak Shared CharRe(PDSCH)

age d. eatsll_ = HaRAe (PicH)

Figure 23: Transport-channel to physical-channel mapping

The DCHs are coded and multiplexed as described in [3] , and the resulting data stream is mapped sequentially (first-in-
first-mapped) directly to the physical channel(s). The mapping of BCH and FACH/PCH is equally straightforward,

where the data stream after coding and interleaving is mapped sequentially to the Primary and Secondary CCPCH
respectively. Also for the RACH, the coded and interleaved bits are sequentially mapped to the physical channel, in this
case the message part of the random access burst on the PRACH.
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7.6.3 Uplink/downlink timing at UE

At the UE, the uplink DPCCH/DPDCH frame transmission takes place approximgieyps§ after the reception of the
first significant path of the corresponding downlink DPCCH/DPDCH framés & constant defined to be 1024 chips.
More information about the uplink/downlink timing relation and meaningyafah be found in [5lsection4-5
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1. Introduction

The procedure for Uplink Synchronous Transmission Scheme (USTS) was accepted in text (in section 9 of TS25.214) at the
Kyongju meeting [1]. However it is required to elaborate the specification related to USTS. Therefore ‘Time Alignment Bit (TAB)
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2. References
[1] SK Telecom, “Uplink Synchronous Transmission Scheme,” TSGR1#7 (99)e68
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5.3.2 Dedicated downlink physical channels

There is 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), i
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 a downlink DPDCH and a downlink DPCCH,
compare Section 5.2.1. It is the UTRAN that determines if a TFCI should be transmitted, hence making it is mandatory for
all UEs to support the use of TFCI in the downlilikcase of USTS, the TPC bitsslot #14 in frames with CFN mod 2 =

0 are replaced by Time Alignment Bits (TABSs) as described in sect®of IS 25.214.

Figure 10 shows the frame structure of the downlink DPCH. Each frame of length 10 ms is split into 15 slots, each of length
Tsiot= 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.

DPCCH > DPDCH > DPCCH > DPDCH > DPCCH
TFCI Datal TPC Data2 Pilot
Nreci bits | Ngatai bits Nrpc bits Ngata2 Dits Npiiot bits

< >

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

Slot #0 | Slot #1 Slot #i Slot #14
h T;=10ms "
Frame #0 Frame #1 Frame #i Frame #71

< »
< »

Tsuper= 720 ms

Figure 10: Frame structure for downlink DPCH

7.6.3 Uplink/downlink timing at UE

At the UE, the uplink DPCCH/DPDCH frame transmission takes place approximatehips after the reception of the
first significant path of the corresponding downlink DPCCH/DPDCH frarpés & constant defined to be 1024 chips. More
information about the uplink/downlink timing relation and meaninggddn be found in [5], section 4.5.

In case of USTS, the uplink DPCCH/DPDCH frame transmisf@pinitial synchronizatioriakes plac& o+ Tt sync after

the reception of the first significant path of the corresponding downlink DPCCH/DPDCH wvhere Tt sync. is Initial
synchronization time delivered by UTRAN{owever the uplink DPCCH/DPDCH frame transmission for Tracking of
USTS takes place approximately+Tyr synctdT after the reception of the first significant path of the corresponding
downlink DPCCH/DPDCH frame whel is the resultant timing adjustment due to the timing control by TAB command
bits. More informationon Tyt sync.@anddT can be found in sectich2and 9.30f TS25.24.
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1. Introduction

The procedure for Uplink Synchronous Transmission Scheme (USTS) was accepted in text (in section 9 of TS25.214) at the
Kyongju meeting [1]. However it is required to elaborate the specification related to USTS. Therefore ‘Time Alignment Bit (TAB)
structure for USTS should be included in section 5.3.2 of TS25.211 which is the section for downlink dedicated physical chani
Timing issue for USTS should be also included in section 7.6.3 of TS25.211 which is the section related to uplink/downlink DP(
timing at UE. This document have CR for change in TS25.211 for USTS.

2. References
[1] SK Telecom, “Uplink Synchronous Transmission Scheme,” TSGR1#7 (99)e68
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5.3.2 Dedicated downlink physical channels

There is 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), i
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 a downlink DPDCH and a downlink DPCCH,
compare Section 5.2.1. It is the UTRAN that determines if a TFCI should be transmitted, hence making it is mandatory for
all UEs to support the use of TFCI in the downlilikcase of USTS, the TPC bitsslot #14 in frames with CFN mod 2 =

0 are replaced by Time Alignment Bits (TABSs) as described in sect®of IS 25.214.

Figure 10 shows the frame structure of the downlink DPCH. Each frame of length 10 ms is split into 15 slots, each of length
Tsiot= 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.

DPCCH > DPDCH > DPCCH > DPDCH > DPCCH
TFCI Datal TPC Data2 Pilot
Nreci bits | Ngatai bits Nrpc bits Ngata2 Dits Npiiot bits

< >

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

Slot #0 | Slot #1 Slot #i Slot #14
h T;=10ms "
Frame #0 Frame #1 Frame #i Frame #71

< »
< »

Tsuper= 720 ms

Figure 10: Frame structure for downlink DPCH

7.6.3 Uplink/downlink timing at UE

At the UE, the uplink DPCCH/DPDCH frame transmission takes place approximatehips after the reception of the
first significant path of the corresponding downlink DPCCH/DPDCH frarpés & constant defined to be 1024 chips. More
information about the uplink/downlink timing relation and meaninggddn be found in [5], section 4.5.

In case of USTS, the uplink DPCCH/DPDCH frame transmisf@pinitial synchronizatioriakes plac& o+ Tt sync after

the reception of the first significant path of the corresponding downlink DPCCH/DPDCH wvhere Tt sync. is Initial
synchronization time delivered by UTRAN{owever the uplink DPCCH/DPDCH frame transmission for Tracking of
USTS takes place approximately+Tyr synctdT after the reception of the first significant path of the corresponding
downlink DPCCH/DPDCH frame whel is the resultant timing adjustment due to the timing control by TAB command
bits. More informationon Tyt sync.@anddT can be found in sectich2and 9.30f TS25.24.







3GPP TSG RAN WG1 TSGR1#9(99)k52
November 30 — December 3, 1999, Dresden, Germany

Agenda item: Ad hoc 14
Source: Philips
Title: Text Proposal for Timing for Initialisation Procedures

Document for; Decision

Introduction
This paper is a revision of R1-99i17 following email and offline discussions.

The aim of the text proposal is to clarify the timing requirements for initialisation of DCHs and DSCHSs, replacing
the text currently found in section 7.1 of TS 25.214 with a new section 7.7 in TS 25.211.
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Figure 27: Timing of PCPCH and AICH transmission as seen by the UE, with T cpcn=0

7.5 DPCH/PDSCH timing

The relative timing between a DPCH frame and the associated PDSCH frame is shown in figure 28.

DPCH frame

Associated PDSCH frame

TDPCH TF’DSCH

Figure 28: Timing relation between DPCH frame and  associated PDSCH frame
The start of a DPCH frame is denoteghdy; and the start of the associated PDSCH frame is denpiggsTAny DPCH

frame is associated to one PDSCH frame through the rel@8@&40 chips < Fpcr - Trpscn< 2560 chips, i.e. the
associated PDSCH frame starts anywhere between 1 slot before or up to 14 slots behind the DPCH.

7.6 DPCCH/DPDCH timing relations

7.6.1 Uplink

In uplink the DPCCH and all the DPDCHs 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.

7.6.3 Uplink/downlink timing at UE

At the UE, the uplink DPCCH/DPDCH frame transmission takes place approximgiiyp$ after the reception of the
first significant path of the corresponding downlink DPCCH/DPDCH frargés & constant defined to be 1024 chips.
More information about the uplink/downlink timing relation and meaningy@@h be found in [5], section58.
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7.7 Timing relations for initialisation of channels

Figure 29 shows the timing relationships between the physical channels involved in the initialisation of a DCH.

The maximum time permitted for the UE to decode the relevant FACH frame before the first frame of the DPCCH is
received shall beglyin = 38400 chips (i.e.15 slots)

The downlink DPCCH shall commence at a timgeafter the end of the relevant FACH frame, whBge Tg min
according to the following equation:

T, =(T, - T,)x256- N, x 2560+ Ny, , X 38400 chips, where:

Nyep iS @ higher layer parameter set by the network, and represents the length (in slots) of the power control preamble
(see [5], section 5.1.2.4).

Notiset 1 IS a parameter derived from the activation time set by higher layers. In ordeg thdkThin. Nowset 1 Shall be an
integer number of frames such that:

(1 whenT, -T2 TB"—"“"+10N oep — 150
256

To_ T
Noset 1 =42 when —2™ +10N __ -300<T, -T, <-&mn +10N ., —150
Noset 1 282 when 256 ocp 56

3 when T -T, <TB min +10N ., —300
256

T, and T, are parameters defining the timinitiee frame boundaries on the DL DPCCH and S-CCPCH respectively
(see section 7.1). These parameters are provided by higher layers.

The uplink DPCCH shall commence at a timeaiter theend of the relevant FACH frame, where

T. =Tz +T, +N

parameter which shall be an integer number of frames greater than or equal to zero.

oitser._2 X 38400 chips, where T is as in section 7.6 8ndNser » is 8 UE-specific higher-layer

P-CCPCH P-CCPCH P-CCPCH P-CCPCH P-CCPCH
S — FACH on S-CCPCH
T, X 256 T, frame boundary
chips B
Npep Slots DL DPCCH DL DPCCH
T, X 256 chips Notiser 1 frames

G P Nosiset_2 Npep Slots UL DPCCH

[ frames

1 frame =10 ms Te

Figure 29: Timing for initialisation of DCH

The data channels shall not commence before the end of the power control preamble.
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7 Procedures in Packet Data Transfer
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Figure3: Rapid-nitialization-of DCH-for packet data transfer over the DSCH
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5.3.21 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 antenna is given in table 14. |B128565-=

DPCH, if there is only one dedicated pilot symbol, it is STTD encoded together with the last symbol (data or DTX) of
the second data field (data2) of the slot. For the SF=512 BR€E€lst-odd-data-symbeolin-everyradio-framéhs first

two bits in each slot, i.e. TPC bits, aret STTD encoded and the sasyerbelidits aretransmitted with equal power

from the two antenna3he following four bits are STTD encoded.

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 g 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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