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At the last meeting, many contributions were presented in order to make corrections and clarifications on issues
related to the radio link initialisation (see [1-5]). However the radio link initialisation procedure itself (described
in section 4.3.2.2 from TS 25.214) did not receive any further improvement. As pointed out on discussions on the
reflector, the description of this procedure is not satisfactory yet, as there remains inconsistent and unclear points.
This could lead to misinterpretation and consequently different implementations, which could undermine the
performance of the network considerably. It is essential to provide a good description of this procedure in R99
(Rel 3) specifications. In the attached CR we suggest some improvements.

An LSto WG2 has been sent at the last meeting (Pusan, RAN1 #16) to request an extension of the uplink power
control preamble length, which is currently O or 1 frame. In this CR, we assume that the extension of the PCP
length values range has been approved in RANZ2.

The main points developed in this CR are summarized as follows:

1) The support of PCP shall be mandatory at the UE (PCP length zero included).

2) The initial power used at both UE and UTRAN when starting transmission of DPCH is stated in the relevant
steps of the procedure. References to WG2 and WG3 specs are provided (TS 25.331 and TS 25.433).

3) In step b) we delete the reference to DL DPDCH at the downlink chip and frame synchronisation stage as it
shall be done on DPCCH only.

4) We correct the inconsistency regarding the termination of the UL power control preamble period. At the
moment this period stops after the first DL TPC reverse. Thisis not consistent with the downlink toggling scheme
applied on the DPCCH TPC commands. In the current state of the specs, the preamble period stops after 1 dlot
due to this toggling scheme. So we propose to remove the possibility to terminate PCP period when DL TPC
reverses. The power control period would then terminate as specified by UTRAN in the PCP length info (power
control info, TS 25.331).

5) In step @) we lay emphasis on the start of DPCCH transmission at UTRAN, and state that DPDCH transmission
may be started as well if any data is to be sent on the downlink. Previously both transmissions starts were
specified at the same level, asit may not be necessary to transmit DL DPDCH at the beginning of the procedure,
we clarify that it “may’ be done but not ‘shall’ be done.

6) The TFCI word transmitted during the power control preamble period is changed from all-one to all-zero.



Note that some of the changes addressed in this document affect some sections that were already modified by two
CRs from Philips [3] that were approved at last meeting in Pusan. Then, we have provided separately new CRs
that reflects both changes.
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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 doneisdescribed in Annex C.

4.2 Common physical channel synchronisation

Theradio frametiming of all common physical channels can be determined after cell search. 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].

4.3 DPCCH/DPDCH 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.
Synchronisation statusisindicated to higher layers using the CPHY-Sync-IND and CPHY-Out-of-Sync-IND
primitives.

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

- The UE estimates the DPCCH quality over the last 200 ms period to be worse than athreshold Qqy. This
criterion shall never be fulfilled during the first 200 ms of the dedicated channel's existence. Qo is defined
implicitly by therelevant testsin [7].

- Thelast 20 transport blocks, as observed on all TrCHs using CRC, are received with incorrect CRC. In addition,
over the last 200 ms, no transport block has been received with correct CRC.

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 last 200 ms period to be better than athreshold Q;,. This
criterion shall always be fulfilled during the first 200 ms of the dedicated channel's existence. Qjn, is defined
implicitly by therelevant testsin [7].

- Atleast onetransport block, as observed on all TrCHs using CRC, is received with correct CRC. If thereis no
TrCH using CRC, thiscriterionis always fulfilled.

How the primitives are used by higher layersisdescribed in [5].

43.1.3 Uplink synchronisation primitives

Layer 1 in the Node B shall every radio frame check synchronisation status of all 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.
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4.3.2 Radio link establishment

4321 General
The establishment of aradio link can be divided into two cases:

- whenthereisno existing radio link, i.e. when at least one downlink dedicated physical channel and one uplink
dedicated physical channel are to be set up;

- orwhenoneor several radio links already exist, i.e. when at least one downlink dedicated physical channel isto
be set up and an uplink dedicated physical channel already exists.

The two cases are described in subclauses4.3.22 and 4.3.2.3 respectively.

In Node B, each radio link set can bein 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 4.3.2.2 and 4.3.2.3 and transitions between the in-sync and out-of-sync states are described in
subclause4.3.3.2.

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

43.2.2 No existing radio link

When one or several radio links are to be established and there is no existing radio link for the UE already, a dedicated
physical channel isto be set up in uplink and at least one dedicated physical channel isto be set up in downlink. This
corresponds to the case when a dedicated physical channel isinitially set up on afrequency.

The radio link establishment isas follows:

a) NodeB considerstheradio link setswhich areto be set up to bein theinitial state. UTRAN shall starts the
transmission of the downlink DPCCH/BRDBCHs and may start the transmission of DPDCH if any dataisto be
transmitted. The initial downlink DPCCH transmit power is set by higher layers [6].

b) The UE establishes downlink chip and frame synchronisation of DPCCH/DRPDCHs, using the P-CCPCH timing
and timing offset information notified from UTRAN. Frame synchronisation can be confirmed using the frame
synchronisation word. Downlink synchronisation status is reported to higher layers every radio frame according
to subclause4.3.1.2.

¢) If no activation time for uplink DPCCH/DRDCH has been signalled to the UE, uplink DPCCH/BRDCH
transmission is shall started 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 establ ished and the activati on time has been reached DPGGH%DPDGH—transmr-ssre%—start-ed-at—t-he
A = ctablished Physcal
channel establlshment and act|vat|on t|me are deflned in[5]. The initial ubllnk DPCCH transmlt power is set by
higher layers [5]. Thetotal signalling response del ay for the establishment of a new DPCH shall not exceed the
reguirements givenin [8] sub-clause 7.3. H-a
ofthe DCH_The uplink DPDCH transmission shall not start before the end of the power control preamble The
length of the power control preambleis N, radio frames-slets beginning at the start of uplink DPCCH

transmission, where N, isahigher layer parameter set by UTRA N-by-the hetwork{see section5-1.2.4) [5] .
Note that the transmission start delay between DPCCH and DPDCH may be cancelled using a power control
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preamble of 0 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.

d) UTRAN establishes uplink chip and frame synchronisation. Frame synchronisation can be confirmed using the
frame synchronisation word. Radio link sets remain in theinitial state until N_INSYNC_IND successivein-
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.

4.32.3 One or seweral existing radio links

When one or several radio links are to be established and one or several radio links already exist, thereis an existing
DPCCH/DPDCH in the uplink, and at least one corresponding dedicated physical channel shall be set up in the
downlink. This corresponds to the case when new radio links are added to the active set and downlink transmission
starts for those radio links.

Theradio link establishment is as follows:

a) Node B considers new radio link setsto be set up to beininitial state. If aradio link isto be 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 theradio 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 at a frame 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 the new radio link. Frame
synchronisation can be confirmed using the frame synchronization word. Radio link sets considered to be in the
initial 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
synchronisaion. When RL Restore istriggered 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.

¢) The UEestablishes chip and frame synchronisation of the new radio link. Frame synchronisation can be
confirmed using the frame synchronization word. Downlink synchronisation status shall be reported to higher
layers every radio frame according to subclause 4.3.1.2.

3GPP
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Release 1999 16 3G TS 25.214 V3.4.0 DRAFT (2000-09)

5.1.2.4 Transmit power control in DPCCH power control preamble

An UL DPCCH power control preamble |saper|od of UL DPCCH transmission prior to the start of the uplink DPDCH.
andThe DL DPCCHs shall also be

pewer-eem-r-el-pr:eambl-a

The length of the power control preamble is a UE-spesific higher layer parameter signalled by the network_as defined in
[5]-and-cantake thevalues O slotsor 15 slats. The UL DPDCH shall not commence before the end of the power control

preamble.

: After the f| rst slot of the power

control preamblethe change in uplmk DPCCH transmlt power shall mmal-ly-be given by:

? ?pPccH = ? TPcinit? TPC_0md.

During the power control preamble period Haitialhy; TPC_cd is derived according to algorithm 1 as described in sub
clause 5.1.2.2.1, regardless of the value of PCA.

Ordinary power control (see subclause 5.1. 2 2), with the power control algorlthm determl ned by the value of PCA and
step size ?1pc, shall be used a ot after the end of the power
control preamble_period 4i-thepewepcentreLpreambLeends4‘4r-st

5.1.25 Setting of the uplink DPCCH/DPDCH power difference

5.1.25.1 General

The uplink DPCCH and DPDCH(s) are transmitted on different codes as defined in subclause 4.2.1 of [3]. The gain
factors ?¢ and ?4 may vary for each TFC. There are two ways of controlling the gain factors of the DPCCH code and the
DPDCH codesfor different TFCs in normal (non-compressed) frames:;

?? ?cand ?4 are signalled for the TFC, or
?? ?. and ?4 is computed for the TFC, based on the signalled settings for areference TFC.

Combinations of the two above methods may be used to associate ?. and ?4 valuesto all TFCsin the TFCS. The two
methods are described in subclauses 5.1.2.5.2 and 5.1.2.5.3 respectively. Severa reference TFCs may be signalled from
higher layers.

The gain factors may vary on radio frame basis depending on the current TFC used. Further, the setting of gain factors
isindependent of the inner loop power control.

After applying the gain factors, the UE shall scale the total transmit power of the DPCCH and DPDCHY(s), such that the
DPCCH output power follows the changes required by the power control procedure with power adjustments of ? ppccy
dB, subject to the provisions of sub-clause 5.1.2.6.

The gain factors during compressed frames are based on the nominal power relation defined in normal frames, as
specified in subclause 5.1.2.5.4.

5.1.25.2 Signalled gain factors

When the gain factors ?. and ?4 are signalled by higher layersfor a certain TFC, the signalled values are used directly
for weighting of DPCCH and DPDCH(s). The variable A;, called the nominal power relation is then computed as:

A2
?C
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Release 1999 18 3G TS 25.214 V3.4.0 DRAFT (2000-09)

5.1.3 PCPCH

5.13.1 General

The power control during the CPCH access procedure is described in clause6.2. The inner loop power control for the
PCPCH isdescribed in the following sub-clauses.

5.1.3.2 Power control in the message part

The uplink transmit power control procedure simultaneously controls the power of a PCPCH control part and its
corresponding PCPCH data part. The relative transmit power offset between the PCPCH control part and the PCPCH
datapart is determined by the network and is computed according to sub-clause 5.1.2.5 using the gain factors signalled
to the UE using higher-layer signalling, with the difference that:

- ?.isthegain factor for the PCPCH control part (similar to DPCCH);
- ?gisthegain factor for the PCPCH data part (similar to DPDCH).
The gain factors are applied as shown in sub clause 4.2.3.2 of 25.213.

The operation of the inner power control loop adjusts the power of the PCPCH control part and PCPCH data part by the
same amount, provided there are no changesin gain factors.

Any change in the uplink PCPCH control part transmit power shall take place immediately before the start of the pilot
field on the control part of the message part. The change in PCPCH control part power with respect to itsvaluein the
previous slot is derived by the UE and is denoted by ?pcpcn-cp (in dB).

During the operation of the uplink power control procedure the UE transmit power shall not exceed a maximum
allowed value which isthe 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.

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, SI Riarger, Which is set by the higher layer outer |oop.

The network should estimate the signal-to-interference ratio SIReg Of the received PCPCH . The network should then
generate TPC commands and transmit the commands once per slot according to the following rule: if SIRest > Sl Rarget
then the TPC command to transmit is "0", while if SIRes < SIRiage then the TPC command to transmit is"1".

The UE derives a TPC command, TPC_cmd, for each slot. Two algorithms shall be supported by the UE for deriving a
TPC_cmd. Which of these two algorithmsis used is determined by a higher-layer parameter,

"PowerControl Algorithm", and is under the control of the UTRAN. If "PowerControl Algorithm" indicates
"algorithml", then the layer 1 parameter PCA shall take the value 1 and if "PowerControl Algorithm” indicates
"algorithm2" then PCA shall take the value 2.

If PCA hasthevalue 1, Algorithm 1, described in subclause 5.1.2.2.2, shall be used for processing TPC commands.
If PCA hasthevalue 2, Algorithm 2, described in subclause 5.1.2.2.3, shall be used for processing TPC commands.

Thestepsize ?rpcisalayer 1 parameter which is derived from the 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 ?1pc shal take the
value1dB and if "TPC-StepSize" has the value "dB2", then ?1pc shall take the value 2 dB.

After deriving the TPC command TPC_cmd using one of the two supported algorithms, the UE shall adjust the transmit
power of the uplink PCPCH control part with a step of ?pcpcH-cp (in dB) which is given by:

?pcPcH-cP = ?1RC ? TPC_cmd

3GPP



Release 1999 19 3G TS 25.214 V3.4.0 DRAFT (2000-09)

5.1.3.3 Power control in the power control preamble

A PCPCH power control preamble may-beused-forinitiakisation-efaRPCRPCH s a period when—Bboth the UL PCPCH
control part and the associated DL DPCCH shau-beare transmltted dunng-t-hguphm(-pgwepcgntml-pneammegnor to the
start of the uplink PCPCH data part. nd

control-preamble.

The length of the power control preambleis ahigher layer parameter, Lpc preamble (Se€ SECtion 6.2), and can take the value
Oslots or 8 slots. The uplink PCPCH data part shall not commence before the end of the power control preamble.

A

If Lpc-preamble > O, the details of power control used during the power control preamble differ from the ordinary power
control which is used afterwards. After the first slot of the power control preamble the change in uplink PCPCH control
part transmit power shall initially be given by:

?pcpeH-ce = ?Tpcinit ? TPC_omd
If the value of PCA is1 then ?1pcinit iSequal to the minimum value out of 3 dB and 2?pc.
If the value of PCA is 2 then ?tpcinit iSequal to 2dB.
TPC_cmd is derived according to algorithm 1 as described in sub clause 5.1.2.2.2, regardless of the value of PCA.

Power control as defined for the message part (see sub-clause 5.1.3.2), with the power control algorithm determined by
the value of PCA and step size ? tpc, shall be used as soon as the sign of TPC_cmd reverses for the first time, or at the
end of the power control preamble if the power control preamble ends first.

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
antennasin case of transmit diversity.

5.2.1 DPCCH/DPDCH

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 DPDCHSsiis not changed.

The relative transmit power offset between DPCCH fields and DPDCHs is determined by the network The TFCI, TPC
and pilot fields of the DPCCH are offset relative to the DPDCHs power by PO1, PO2 and PO3 dB respectively. The
power offsets may vary in time. The method for controlling the power offsets within UTRAN is specified in [6]

The power of CCC fieldin DL DPCCH for CPCH is the same as the power of the pilot field.
5212 Ordinary transmit power control

52121 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 givenin 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;
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Release 1999 9 3G TS 25.211 V3.4.0 DRAFT (2000-09)

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 the DCH transport channel. There may be zero, one, or several uplink DPDCHs on
each radio link.

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 transport format combination of the transport
channels mapped to the simultaneously transmitted uplink DPDCH radio frame. There is one and only one uplink
DPCCH on each radio link.

Figure 1 shows the frame structure of the uplink dedicated physical channels. Each radio frame of length 10 msis split
into 15 slots, each of length Tg, = 2560 chips, corresponding to one power-control period.

Data
DPDCH Ngxa bits

A
\ 4

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

Pilot TFCI FBI TPC

DPCCH Nnilnr b|tS NTF(‘I bltS NFBl b|tS NTPC bItS
) Ty = 2560 chips, 10 bits -
Slot #0 Slot #1 Slot # Slot #14

>
>

A

1radioframe: Tt = 10 ms
Figure 1: Frame structure for uplink DPDCH/DPCCH

The parameter k in figure 1 determines the number of bits per uplink DPDCH slot. It isrelated to the spreading factor
SF of the DPDCH as SF = 256/2. The DPDCH spreading factor may range from 256 down to 4. The spreading factor
of the uplink DPCCH is always equal to 256, i.e. there are 10 bits per uplink DPCCH slot.

The exact number of bits of the uplink DPDCH and the different uplink DPCCH fields (Ngiiot, Nrrci, Neai, and Ntpg) is
given by table 1 and table 2. What slot format to useis configured by higher layers and can al so be reconfigured by
higher layers.

The channel bit and symbol rates givenin table 1 and table 2 are the rates immediately before spreading. The pilot
patterns are given in table 3 and table 4, the TPC bit pattern is given in tableb.

The FBI bits are used to support techniques requiring feedback from the UE to the UTRAN Access Point, including
closed loop mode transmit diversity and site selection diversity transmission (SSDT). The structure of the FBI field is
shown in figure 2 and described below.

Sfield D field

< Negy >

Figure 2: Details of FBI field
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The Sfield isused for SSDT signalling, whilethe D field isused for closed loop mode transmit diversity signalling.
The Sfield consists of 0, 1 or 2 bits. The D field consists of 0 or 1 bit. The total FBI field size Ngg, is given by table 2.
If total FBI field is not filled with Sfield or D field, FBI field shall be filled with "1". When Ngg, is 2bits, Sfield is Obit
and D field is 1hit, left side field shall be filled with "1" and right side field shall be D field. Simultaneous use of SSDT
power control and closed loop mode transmit diversity requires that the Sfield consists of 1 bit. The use of the FBI
fieldsis described in detail 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. It isthe UTRAN that determinesif a TFCI should be transmitted and it is mandatory for all UEsto
support the use of TFCI in the uplink. The mapping of TFCI bits onto slotsisdescribed in [3].

In compressed mode, DPCCH slot 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 sel ection between them is dependent on the
number of slotsthat are transmitted in each frame in compressed mode.

Table 2: DPCCH fields

Slot Channel Bit | Channel Symbol | SF Bits/ Bits/ | Npilot Nrrc Nrtrel | Nrei | Transmitted
Form Rate (kbps) Rate (ksps) Frame Slot slots per
at #i 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 8-9

The pilot bit patterns are described in table 3 and table 4. The shadowed column part of pilot bit pattern is defined as
FSW and FSW's can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSW's shall
be"1")
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Table 3: Pilot bit patterns for uplink DPCCH with Nyjot =3, 4, 5and 6

Npilot =3 Npilot =4

1

Npilot =5 Npilot =6

2

Bit#
Slot #0

N -

OORRORORRRROOORO
OCO0OO0OORRLRRPRORROOR OR|R
PR RPRRRRPRREPREPREPRRERRERRERERN
PR RRRRRERREPRRRRRERRO
OORRORORRRRLROOOR

OO0OO0OORRPRRPRORROORORN
PR RRRRRPRREPRPRRRRERRW
OORRORORRRROOORO
OCO0OO0OORRPRRPRORROOR OR|R
PR RPRPRRPRRPRPRPEPRRPRERERRN
PP ORORRFRPROOROOORRW
PRPORRPRRPOOOOROROON
PR RPRRRRREPREPREPRRRRRERO
OORRORORRRREROOORMR
OCO0OO0OORRPRFRPORRPROOROR

PR RPRRRRPRREPREPRPRRRRERERP®
PP ORORRFROOROOORRAM
PR ORRRPROOOOROR OOWU

Table 4: Pilot bit patterns for uplink DPCCH with Nyjiot = 7 and 8

Npilot =7
3

Npilot =
3

Bit#
Slot #0

PRrRPRRPRRPRRRREEREREPER B,

PR RPRRRRPRREPREPREPRRRRRERO
OORRPRORORRRRFEROOORR
OO0OO0OORRRORROOR OR[N
PR RPRRRRRPRREPREPRRRRRERE

PP ORORRFRPROOROOORRA
PR ORRRPROOOOROR OOWU
PR RPRRRPRPRPRPRRRRERRPRLOD
PR RPRRRRRPRERRERRRRRRRO
OORRPRORORRRREROOORR
PR RPRRRRPRREPREPREPRRERRERRERERN
OCO0OO0ORRPRRORROOROR

PP ORORRPROOROOORRWOM
PR RPRRRRPRREPREPRPRRRERRRERROD
PP ORRRPROOOOROR OO|N

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
Nrpc =1 Ntpc =2 control command

1 11 1

0 00 0

Multi-code operation is possible for the uplink dedicated physical channels. When multi-code transmission is used,
several paralel DPDCH are transmitted using different channelization codes, see [4]. However, thereisonly one
DPCCH per radio link.

A ugllnk DPCCH power control preambleshall may be used for initialisation of a DCH. Beth-the UL and DL

= a e -The length of the power control preambleisaJE
ageemc hlgher Iayer parameter Npcp(-see[S]—seeugnsé.’M} S|gnalled by the network [5]. The UL DPCCH shall take
the same slot format in the power control preamble as afterwards, as given in table 2. When; N, > 0 the pilot patterns
fromslot #(15- Ny} toslet #14 of table 3 and table 4 shall be used. The timing of the power control preamble is
described in [5], subclause 4.3.2.2. The TFCI field isfilled with " 01" bits.
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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 atime multiplex of adownlink DPDCH and a downlink
DPCCH, compare subclause5.2.1.

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.

« DPDCH | DPCCH e DPDCH »LPCCH
Datal TPC TFCI Data? Pilot
N, bits Nop: bits | Ny, bits N its N, bits
T 4o = 2560 chips, 10* 2k bits (k=0..7)
Slot#0 | Slot#1 Sot # 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 slot. 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, Ntrci, Noatar @nd Ngawp) is givenin table
11. What slot format to useis 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 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. 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 slotsisdescribed in [3].

In compressed mode, a different slot format is used compared to normal mode. There are two possible compressed slot
formatsthat 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 | SF | Bits/ DPDCH DPCCH Transmitted

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

#i (kbps) Rate radio frame
(ksps) Npata1 | Npataz| Ntpc | Ntrcr | Nrilot 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.
NOTEL: Compressed modeis only supported through spreading factor reduction for SF=512 with TFCI.
NOTE2: Compressed mode by spreading factor reduction is not supported for SF=4.
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The pilot bit patterns are described in table 12. The shadowed column part of pilot bit pattern is defined asFSW and
FSWs can be used to confirm frame synchronization. (The value of the pilot bit pattern other than FSWs shall be "11".)
Intable 12, the transmission order is from left to right.

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 bitsin one of these fields in normal mode by X1, X2,
X3, ..., Xx. In compressed mode the following bit sequenceis sent in corresponding field: X1, X2, X1, X2, X3, X4, X3,

Xa,..., XX,.

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

Npilot Npilot =4 Npilot =8 Npilot =16

=2 (*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: This pattern is used except slot formats 0B, 1B, 4B, 5B, 8B, and 9B.
NOTE *3: This pattern is used except slot formats 6B, 7B, 10B, 11B, 12B, and 13B.

NOTE:  For dot format nB wheren =0, ..., 15, the pilot bit pattern corresponding to Nyiiof2 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

N1pc=2 Nipc=4 Ntpc=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
thefirst 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 DPCHs to which different CCTrCHs are mapped. Also in this case, Layer 1 control information is only
transmitted on the first DPCH while DTX bitsare transmitted during the corresponding time period for the additional
DPCHs.
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' DPDCH DPDCH
TPC —i— TFCI —__ pilot
Transmission
Power Physical Channel 1
Transmission
Power Physical Channel 2
[
c\.
c\.
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
The pilot bit patternfor the DPCH channel transmitted on antenna 2 is given in table 14.

- For Nyiiet = 8, 16 the shadowed part indicates pilot bits that 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 Njiiot = 4, the diversity antenna pilot bit pattern is obtained by STTD encoding both the shadowed and non-
shadowed pilot bitsin table 12.

- For Npiiot = 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 datafield (data2) of the slot. Thus for Ny = 2 case, the last two
bits of the second data field (data 2) after STTD encoding, followthe diversity antenna pilot bitsin Table 14.

STTD encoding for the DPDCH, TPC, and TFCI fieldsis done as described in subclause5.3.1.1.1. For the SF=512
DPCH, thefirst two bitsin each slot, i.e. TPC bits, are not STTD encoded and the same bits are transmitted with equal
power from the two antennas. The remaining four bitsare STTD encoded.

For compressed mode through spreading factor reduction and for Nyijo: >4, symbol repetition shall be appliedto the
pilot bit patterns of table 14, in the same manner as described in 5.3.2. For slot formats 2B and 3B, i.e. compressed
mode through spreading factor reduction and Niio: = 4, the pilot bitstransmitted 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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