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5.2.1.4.2 TPC procedure in UE

he TPC procedure-o D den o des belause o ompressed-mode

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 commandsis given in Annex B.2.

5.2.1.4.3 Selection of primary cell

The UE selects aprimary cell periodically by measuring the RSCP of CPICHs transmitted by the active cells. The cell
with the highest CPICH RSCP is detected as a primary cell.

52144 Delivery of primary cell ID

The UE periodically sends the ID code of the primary cell via portion of the uplink FBI field assigned for SSDT use
(FBI Sfield). A cell recognisesits state as non-primary if the following conditions are fulfilled simultaneoudly:

- thereceived primary ID code does not match with the own ID code;
- thereceived uplink signal quality satisfies a quality threshold, Qth, a parameter defined by the network;

- and when the use of uplink compressed mode does not result in excessive levels of puncturing on the coded ID.
The acceptable level of puncturing on the coded ID isless than (int)N,p/3 symbolsin the coded ID, where Npis
the length of the coded ID.

Otherwise the cell recognisesits state as primary.

The state of the cells (primary or non-primary) in the active set is updated synchronously. If a cell receives the last
portion of the coded ID in uplink slot j, the state of cell isupdated in downlink slot (j+1+T,s) mod 15, where Ty is
defined as a constant of 2 time dots. The updating of the cell state is not influenced by the operation of downlink
compressed mode.

At the UE, the primary 1D code to be sent to the cellsis segmented into a number of portions. These portions are
distributed in the uplink FBI S-field. The cell in SSDT collects the distributed portions of the primary ID code and then
detects the transmitted I1D. The period of the primary cell update depends on the settings of the code length and the
number of FBI bits assigned for SSDT use as shown in table 5.

Table 5: Period of primary cell update

The number of FBI bits per slot assigned for SSDT
code length 1 2
"long" 1 update per frame 2 updates per frame
"medium" 2 updates per frame 4 updates per frame
"short" 3 updates per frame 5 updates per frame
5.2.1.45 TPC procedure in the network

In SSDT, anon-primary cell can switch off its DPDCH output (i.e. no transmissions).

The cell manages two downlink transmission power levels, P1, and P2. Power level P1isused for downlink DPCCH
transmission power level and thislevel is updated asin the same way with the downlink DPCCH power adjustment
specified in 5.2.1.2.2 (for normal mode) and e¢-5.2.1.3 (forin compressed mode) regardless of the selected state
(primary or non-primary). The actual transmission power of TFCI, TPC and pilot fields of DPCCH is set by adding P1
and the offsets PO1, PO2 and PO3, respectively, as specified in 5.2.1.1. P2 is used for downlink DPDCH transmission
power level and thislevel is set to PL if the cell is selected as primary, otherwise P2 is switched off. The cell updates P1
first and P2 next, and then the two power settings P1 and P2 are maintained within the power control dynamic range.
Table 6 summarizes the updating method of P1 and P2.

3GPP
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Table 6: Updating of P1 and P2

State of cell P1 (DPCCH) P2 (DPDCH)
non primary | Updated byin the Switched off
same way aswith the
downlink DPCCH

power adjustment
specified in 5.2.1.2.2

ander 5.2.1.34n

compressed mode

primary =P1

3GPP
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B.2 Example of implementation in the UE

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

The UE should estimate the received downlink DPCCH/DPDCH power of the connection to be power controlled.
Simultaneously, the UE should estimate the received interference. The obtained SIR estimate SIR. is then used by the
UE to generate TPC commands according to the following rule: if SIRet > SIRige then the TPC command to transmit
is"0", requesting atransmit power decrease, while if SIRey < SIR g« then the TPC command to transmit is™1",
requesting a transmit power increase.

When the UE is in soft handover and SSDT is not activated, the UE should estimate Sl R from the downlink signal's of
all cellsin the active set.

When SSDT is activated, the UE should estimate SIRes from the downlink signals of the primary cell. If the state of the
cells (primary or non-primary) in the active set is changed and the UE sends the |ast portion of the coded ID in uplink
dlot j, the UE should change the basis for the estimation of SIR. at the beginning of downlink slot (j+1+T,.) mod 15,
where T is defined as a constant of 2 time dots.

3GPP
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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
data part 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:

- fcisthe gain factor for the PCPCH control part (similar to DPCCH);
- fyisthegain factor for the PCPCH data part (similar to DPDCH).
The gain factors are applied as shown in sub clause 4.2.3.2 of [3]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 changes in 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 itsvalue in the
previous slot is derived by the UE and is denoted by Apcpch.cp (in dB).

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

Uplink power control shall be performed while the UE transmit power is below the maximum allowed output power.

The provisions for power control at the maximum allowed value and below the required minimum output power (as
defined in[7]) are described in sub-clause 5.1.2.6.

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal-to-
interference retio (SIR) at a given SIR target, SIRiage, Which is set by the higher layer outer loop.

The network should estimate the signal -to-interference ratio SRy Of the received PCPCH . The network should then
generate TPC commands and transmit the commands once per slot according to the following rule: if SIRs > SIRaget
then the TPC command to transmit is "0", while if SIRet < SIRige 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
"agorithm2" then PCA shall take the value 2.

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

The step size Arpc isalayer 1 parameter which is derived from the higher-layer parameter "TPC-StepSize" whichis
under the control of the UTRAN. If "TPC-StepSize" has the value "dB1", then the layer 1 parameter Arpc shall take the
value 1 dB and if "TPC-StepSize" hasthe value "dB2", then Arpc 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 Apcpen.cp (in dB) which is given by:

APCPCH-CP = ATPC X TPC_0md

3GPP
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5.2.1.3 Power control in compressed mode

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

The UE behaviour is the same in compressed mode as in normal mode, described in subclause 5.2.1.2.

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

The power of the DPCCH and DPDCH in the first slot after the transmission gap should be set to the same value as in
the dlot just before the transmission gap.

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

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

where Prpc(K) isthe kith power adjustment due to the inner loop power control, Pgr(K) is the k-th power adjustment due
to the downlink target SIR variation, and P,y (k) [dB] is a correction according to the downlink power control procedure
for balancing radio link powers towards a common reference power. The power balancing procedure and control of the
procedure is described in [6]FS-25:433, and an example of how P,y (k) can be calculated is given in Annex B.3.

Due to transmission gaps in uplink compressed frames, there may be missing TPC commands in the uplink. If no uplink
TPC command is received, Prpc(K) derived by the Node B shall be set to zero. Otherwise, Prpc(K) is calculated the same
way asin normal mode (see sub-clause 5.2.1.2.2) but with a step size Agrep instead of Arpc.

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

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

—  Agp.trc iscaled the recovery power control step size and is expressed in dB. Agp.1pc IS €qual to the minimum
value of 3 dB and 2A+pc.

The power offset Pgr(K) = 6Py - Ppre, Where 8P, and 8Py, are respectively the value of 5P in the current slot and
the most recently transmitted slot and 6P is computed as follows:

8P = max (AP1_compression, ..., APn_compression) + AP1_coding + AP2_coding

where n isthe number of different TTI lengths amongst TTIs of al TrChs of the CCTrCh, where AP1_coding and
AP2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaSIRafterl, DeltaSIRafter2 signaled by
higher layers as:

- AP1 coding = DeltaSIR1 if the start of the first transmission gap in the transmission gap pattern is within the
current frame.

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

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

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

- AP1_coding = 0 dB and AP2_coding = 0 dB in &l other cases.

and APi_compression is defined by :

3GPP
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- APi_compression = 3 dB for downlink frames compressed by reducing the spreading factor by 2.

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

- APi_compression = 0 dB in all other cases.

In case several compressed mode patterns are used simultaneously, a 8P offset is computed for each compressed mode
pattern and the sum of all 6P offsetsis applied to the frame.

3GPP
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52144 Delivery of primary cell ID

The UE periodically sends the ID code of the primary cell via portion of the uplink FBI field assigned for SSDT use
(FBI Sfield). A cell recognisesits state as non-primary if the following conditions are fulfilled simultaneoudly:

- thereceived primary ID code does not match with the own ID code;
- thereceived uplink signal quality satisfies a quality threshold, Qth, a parameter defined by the network;

- and when the use of uplink compressed mode does not result in excessive levels of puncturing on the coded ID.

The acceptable level of puncturing on the coded 1D isless than (int)Np/3] symbolsin the coded ID, where Np
isthe length of the coded ID.

Otherwise the cell recognisesits state as primary.

The state of the cells (primary or hon-primary) in the active set is updated synchronously. If a cell receives the last
portion of the coded ID in uplink slot j, the state of cell is updated in downlink slot (j+1+T.g) mod 15, where Ty is
defined as a constant of 2 time dots. The updating of the cell state is not influenced by the operation of downlink
compressed mode.

3GPP
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7.1 Determination of feedback information
The UE uses the Common Pllot CHannel (CPICH) to separately estimate the channels seen from each antenna.

Once every dot, the UE computes the phase adjustment, ¢, and for mode 2 the amplitude adjustment that should be
applied at the UTRAN access point to maximise the UE received power. |n non-soft handover case, that can be
accomplished by e.g. solving for weight vector, w, that maximises.

P=w'H"Hw (1)
where
H=[h; h] andw =[ wy, w,]"

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

During soft handover or SSDT power control, the antenna weight vector, w can be, for example, determined so asto
maximise the criteria function:

P = w'(H,"Hy+ H'Ho 4 )w 2

where H; is an estimated channel impul se response for BSHi. In regular SHO, the set of BS#i corresponds to the active
set. With SSDT, the set of BS#i corresponds to the primary base station(s).

The UE feeds back to the UTRAN access point the information on which phase/power settings to use. Feedback
Signalling Message (FSM) bits are transmitted in the portion of FBI field of uplink DPCCH slot(s) assigned to closed
loop mode transmit diversity, the FBI D field (see [1]25-211). Each message is of length Ny = Ngo+Np, bits and its
format is shown in the figure 4. The transmission order of bitsisfrom MSB to LSB, i.e. MSB is transmitted first. FSMp,
and FSM, subfields are used to transmit the power and phase settings, respectively.

MSB LSB

—— Nph >« Npo —p

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

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

1) When feedback command is transmitted in uplink slot i, which is transmitted in a chip offset limited to 1024 +
148 chips when compared to received downlink slot j, the adjustment is done at the beginning of the pilot field of
the downlink dlot (j+1) mod 15.

2) When feedback command is transmitted in uplink slot i, which is transmitted in a chip offset limited to 1024 +
148 chips when compared to received downlink slot j, the adjustment is done at the beginning of the pilot field of
the downlink slot (j+2) mod 15.

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

In case a PDSCH is associated with a DPCH for which closed-loop transmit diversity is applied, the antenna weights
applied to the PDSCH are the same as the antenna weights applied to the associated DPCH. The timing of the weight
adjustment of the PDSCH is such that the PDSCH weight adjustment is done at the PDSCH slot border, N chips after
the adjustment of the associated DPCH, where 0 < N < 2560.

3GPP
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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 searchistypically doneis described in Annex C.

4.2 Common physical channel synchronisation
The radio frame timing of all common physical channels can be determined after cell search. The P-CCPCH radio

frametiming 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 primitives is given in the following subclauses.

43.1.2 Downlink synchronisation primitives

Layer 1 in the UE shall every radio frame check synchronisation status of the downlink dedicated channels.
Synchronisation statusis indicated to higher layers using the CPHY -Sync-IND and CPHY -Out-of-Sync-IND primitives.

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

Thefirst phase lasts until 160 ms after the downlink dedicated channel is considered established by higher layers
(physical channel establishment is defined in [5]). During this time out-of-sync shall not be reported and in-sync shall
be reported using the CPHY -Sync-IND primitive if the following criterion is fulfilled:

- The UE estimates the DPCCH quality over the previous 40 ms period to be better than a threshold Qi,. This
criterion shall be assumed not to be fulfilled before 40 ms of DPCCH quality measurements have been
collected. Qi is defined implicitly by the relevant testsin [7].

The second phase starts 160 ms after the downlink dedicated channel is considered established by higher layers. During
this phase both out-of-sync and in-sync are reported as follows.

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

- The UE estimates the DPCCH quality over the previousltast 160200 ms period to be worse than a threshold Q.
Thiseriterion-shall-never-be tulfilled-during the first 200-ms of the dedicated channel's existence. Q. 1S defined
implicitly by the relevant testsin [7].

- Thetast-20 most recently received transport blocks with a CRC attached, as observed on al TrCHs using CRC,
have beenare received with incorrect CRC. In addition, over the previoustast 160200 ms, allne transport blocks
with a CRC attached haves been received with incorrect 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 previoustast 160200 ms period to be better than a threshold Q..
Thiscriterion-shall-always be fulfilled-during the first 200-ms of-the dedicated channel's existence-Q,,, is defined
implicitly by the relevant testsin [7].

3GPP
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- Atleast one transport block with a CRC attached, as observed on al TrCHsusing CRC, isreceivedina TTI
ending in the current frame with correct CRC. If no transport blocks are received, or no transport block has a
CRC attached, this criterion shall be assumed to be fulfilled. H-thereis-ho-TFrCH-using-CRC,-thiseriterion-is
aways Tulfitled:

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

4.3.1.3 Uplink synchronisation primitives

Layer 1 inthe Node B shall every radio frame check synchronisation status of 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.

3GPP
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512211 Out of synchronisation handling

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

- The UE shall shut its transmitter off when the UE estimates the DPCCH quality over the last 160200 ms period

to be worse than athreshold Q. Fhis-eriteriontsneverfulfiled-duringthe first 200-ms-of-the-dedicated
channel’'s-existence-Q. is defined implicitly by the relevant testsin [7].

- The UE can turn its transmitter on agal When the UE estimates the DPCCH quallty over the last 160200 ms
period to be better than a threshold Q. .
channel's-existence-Q;, is defined implicitly by the relevant teﬂs in [7] When transmlsson is r&cumed the
power of the DPCCH shall be the same as when the UE transmitter was shut off.

3GPP
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6 Random access procedure

6.1 Physical random access procedure

The physical random access procedure described in this subclause is initiated upon request of a PHY -Data-REQ
primitive from the MAC sublayer (cf. [9]).

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information from the
higher layers (RRC):

- The preamble scrambling code.
- Themessage length in time, either 10 or 20 ms.
- The AICH_Transmission_Timing parameter [0 or 1].

- Theavailable signatures and RACH sub-channel groups for each Access Service Class (ASC), where a
sub-channel group is defined as a group of some of the sub-channels defined in subclause 6.1.1.

- The power-ramping factor Power_Ramp_Step [integer > Q].
- The parameter Preamble_Retrans Max [integer > (].
- Theinitial preamble power Preamble_Initial_Power.

- The power offset APy = Pressage-control — Poreamble: Measured in dB, between the power of the last transmitted
preamble and the control part of the random-access message.

- The set of Transport Format parameters. This includes the power offset between the data part and the control part
of the random-access mesagee for each Transport Format.

Note that the above parameters may be updated from higher layers before each physical random access procedure is
initiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
higher layers (MAC):

- The Transport Format to be used for the PRACH message part.
- The ASC of the PRACH transmission.
- Thedatato be transmitted (Transport Block Set).

The physical random-access procedure shall be performed as follows:

1 Randomly select the RACH sub-channel group from the available ones for the given ASC. The random function
shall be such that each of the allowed selections is chosen with equal probability.

2 Derivethe available uplink access dots, in the next full access slot set, for the selected RACH sub-channel group
with the help of subclauses 6.1.1. and 6.1.2. Randomly select one uplink access slot from the derived uplink
access dots. If thereis no access slot available in the selected set, randomly select one uplink access slot
corresponding to the selected RACH sub-channel group from the next access ot set. The random function shall
be such that each of the allowed selections is chosen with equal probability.

3 Randomly select a signature from the available signatures for the given ASC. The random function shall be such
that each of the allowed selections is chosen with equal probability.

4 Set the Preamble Retransmission Counter to Preamble_Retrans Max.
5 Set the preamble transmission power to Preamble Initial_Power.

6 Transmit apreamble using the selected uplink access slot, signature, and preambl e transmission power.
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7 1f no positive or negative acquisition indicator (Al # +1 nor —1) corresponding to the selected signatureis
detected in the downlink access dot corresponding to the selected uplink access slot:
7.1 Select the next available access slot in the RACH sub-channel group chosenin 1.

7.2 Randomly selects a new signature from the available signatures within the given ASC. The random function
shall be such that each of the allowed selections is chosen with equal probability.

7.3 Increase the preambl e transmission power by AP,= Power_Ramp_Step [dB].
7.4 Decrease the Preamble Retransmission Counter by one.

7.51f the Preamble Retransmission Counter > 0 then repeat from step 6. Otherwise pass L1 status ("No ack on
AICH") to the higher layers (MAC) and exit the physical random access procedure.

8 If anegative acquisition indicator corresponding to the selected signature is detected in the downlink access slot
corresponding to the selected uplink access dot, pass L1 status ("Nack on AICH received") to the higher layers
(MAC) and exit the physical random access procedure.

9 Transmit the random access message three or four uplink access dots after the uplink access slot of the last
transmitted preamble depending on the AICH transmission timing parameter. Transmission power of the control
part of the random access message should be AP, [dB] higher than the power of the last transmitted preamble.
Transmission power of the data part of the random access message is set according to subclause 5.1.1.2.

10 Pass L1 status "RACH message transmitted” to the higher layers and exit the physical random access procedure.

6.1.1 RACH sub-channels

A RACH sub-channel defines a sub-set of the total set of uplink access slots. There are atotal of 12 RACH sub-
channels. RACH sub-channdl #i (i =0, ..., 11) consists of the following uplink access dots:

- Uplink access slot #i leading by T4, chips the downlink access slot # contained within the 10 msinterval thet is
time aligned with P-CCPCH frames for which SFN mod 8 = 0 or SFN mod 8 = 1.

- Every 12" access slot relative to this access slot.

The access dots of different RACH sub-channels are also illustrated in Table 7.

Table 7: The available uplink access slots for different RACH sub-channels

SFN modulo 8 of Sub-channel number
corresponding P- 0 1 2 3 4 5 6 7 8 9 10 11
CCPCH frame
0 0 1 2 3 4 5 6 7
1 12 13 14 8 9 10 11
2 0 1 2 3 4 5 6 7
3 9 10 11 12 13 14 8
4 6 7 0 1 2 3 4 5
5 8 9 10 11 12 13 14
6 3 4 5 6 7 0 1 2
7 8 9 10 11 12 13 14

6.1.2 RACH access slot sets

The PRACH contains two sets of access dots as shown in Figure 2. Access dot set 1 contains PRACH slots 0 — 7 and
starts 1., chips before the downlink P-CCPCH frame for which SFN mod 2 = 0. Access slot set 2 contains PRACH slots
8 - 14 and starts (t,..—2560) chips before the downlink P-CCPCH frame for which SFN mod 2 = 1.
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Figure 2: PRACH access slot and downlink AICH relation (tp.. = 7680 chips)

6.2 CPCH Access Procedures

For each CPCH physical channel in a CPCH set alocated to a cell the following physical layer parameters are included
in the System Information message: L1 shall receive the following information from the higher layers (RRC).

- UL Access Preamble (AP) scrambling code.

- UL Access Preamble signature set.

- The Access preamble slot sub-channels group.

- AP- AICH preamble channelization code.

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

- CD preamble dot sub-channels group.

- CD-AICH preamble channelization code.

- CPCH UL scrambling code.

- 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 physical layer parameters are received from the RRC layer:

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

2) Pracn= P cpcn = Initia 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 anegative AICH. Thistimer is used to determine the period after receipt of a negative AICH
when AP; isused in place of AP,

- [RACH/CPCH parameter].
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5)

6)

7)

8)
9)

APpy.m= Pressage-control — Peg, Measured in dB. This is the power offset between the transmit power of the CD
preamble and theinitial transmit power of the CPCH power control preamble (or the control part of the CPCH
message part if the power control preamble lengthis 0 dlots).

[CPCH parameter]

Tepen = CPCH transmission timing parameter: This parameter isidentical to PRACH/AICH transmission timing
parameter.

- [RACH/CPCH parameter].

L pe-preamble = LeNgth of power control preamble (0 or 8 dlots).

- [CPCH parameter].

Nstart_message = NUmMber of frames for the transmission of Start of Message Indicator in DL-DPCCH for CPCH.

The set of Transport Format parameters. This includes a Transport Format to PCPCH mapping table.

L1 shall receive the following information from MAC prior to packet transmission:

1
2)

Transport Format of the message part.

The datato be transmitted is delivered to L1 once every TTI until the data buffer is empty.

The overall CPCH -access procedure consists of two parts:

1)

Upon receipt of a Status-REQ message from the MAC layer, the UE shall start monitoring the CSICH to
determine the availability of the transport formats in the transport format subset included in the Status-REQ
message. UTRAN transmits availability of each PCPCH or maximum available data rate with availability of
each PCPCH over the CSICH in case CA is active. Upper layers will supply the UE with information to map the
transport formats to the PCPCHSs. The UE shall send a Status-CNF message to the MAC layer containing the
transport format subset listing the transport formats of the requested subset which are currently indicated as
"available".

The actual access procedureis then:

2)

Upon receipt of the Access-REQ message from the MAC layer, which contains an identified transport format
from the available ones ,the following sequence of events occur. The use of step 2a or 2b depends on whether
availability of each PCPCH or the Maximum available data rate along with the availability of each PCPCH is
transmitted over CSICH. Note that in the first case, each access resource combination (AP signatures and access
subchannel group) maps to each PCPCH resource and in the second case each access resource combination maps
to each datarate.

28) (In case CA isnot Active) The UE shall test the value(s) of the most recent transmission of the CSICH Status

Indicator(s) corresponding to the PCPCH channel (s) for the identified transport format included in the Access-
REQ message. If thisindicates that no channel is‘available’ the UE shall abort the access attempt and send a
failure message to the MAC layer. The UE shall also retain the availability status of the each PCPCH for further
verification in alater phase.

2b) (In case CA isactive) The CSICH Status Indicators indicate the maximum available data rate along with

3

individual PCPCH availability. The UE shall test the value of the most recent transmission of the Status
Indicator(s). If thisindicates that the maximum available data rate is less than the requested data rate, the UE
shall abort the access attempt and send a failure message to the MAC layer. The PHY provides the availability
information to the MAC. The UE shall also retain the availability status of the each PCPCH for further channel
assignment message verification in alater phase in case of success.

The UE sets the preamble transmit power to the value Pepeyy Which is supplied by the MAC layer for initial
power level for this CPCH access attempt.

4) The UE setsthe AP Retransmission Counter to N_AP_Retrans Max.

5a) In the case CA is not active, the uplink access dot and signature to be used for the CPCH-AP transmission are

selected in the following steps:
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a)

b)

0)

The UE selects randomly one PCPCH from the set of available PCPCH channel(s) asindicated on the
CSICH and supporting the identified transport format included in the Access-REQ message. The random
function shall be such that each of the allowed selections is chosen with equal probability.

The UE randomly selects a CPCH-AP signature from the set of available signatures in the access resource
combination corresponding to the selected PCPCH in step a). The random function shall be such that each of
the allowed selections is chosen with equal probability.

Using the AP access slot sub-channel group of the access resource combination corresponding to selected
PCPCH in step a), the UE derives the available CPCH-AP access sots with the help of subclauses 6.1.1. and
6.1.2. The UE randomly selects one uplink access slot from the derived available CPCH-AP access dlots. If
thereis no access slot available in the selected set, the UE randomly selects one uplink access dot
corresponding to the selected CPCH sub-channel group from the next access ot set. The random function
shall be such that each of the allowed selections is chosen with equal probability.

5b)In the case CA is active, the uplink access slot and signature to be used for the CPCH-AP transmission are
selected in the following steps:

a)

b)

The UE randomly selects a CPCH-AP signature from the set of available signatures in the access resource
combination corresponding to the transport format identified in the Access-REQ message. The random
function shall be such that each of the allowed selections is chosen with equal probability.

Using the AP access slot sub-channel group of the access resource combination corresponding to the
transport format identified in the Access-REQ message, the UE derives the available CPCH-AP access slots
with the help of subclauses 6.1.1 and 6.1.2. The UE randomly selects one uplink access slot from the derived
available CPCH-AP access dots. If there is no access slot available in the selected set, the UE randomly
selects one uplink access slot corresponding to the selected CPCH sub-channel group from the next access
slot set. The random function shall be such that each of the allowed selections is chosen with equal
probability.

6) The UE transmits the AP using the selected uplink access slot and signature, and MAC supplied initial preamble
transmission power. The following sequence of events occur based on whether availability of each PCPCH or
the Maximum available data rate along with the availability of each PCPCH is transmitted over CSICH.

6a) (In case CA is ot Active) The UE shall test the value of the most recent transmission of the Status Indicator
corresponding to the identified CPCH transport channel immediately before AP transmission. If thisindicates
that the channel is ‘not available’ the UE shall abort the access attempt and send a failure message to the MAC
layer. Otherwise the UE transmits the AP using the UE selected uplink signature and access slot, and the initial
preamble transmission power from step 3, above.

6b) (In case CA is active) The Status Indicator indicates the maximum available data rate as well as the availability
of each PCPCH. The UE shall test the value of the Status Indicator. If thisindicates that the maximum available
datarate isless than the requested data rate, the UE shall abort the access attempt and send a failure message to
the MAC layer. Otherwise the UE shall transmit the AP using the UE selected uplink access slot, the MAC
supplied signature and initial preamble transmission power from step 3, above.

7)

If the UE does not detect the positive or negative acquisition indicator corresponding to the selected signature in
the downlink access slot corresponding to the selected uplink access dot, the UE shall test the value of the most
recent transmission of the Status Indicator corresponding to the selected PCPCH immediately before AP
transmission. If thisindicates that the PCPCH is‘not available’ the UE shall abort the access attempt and send a
failure message to the MAC layer. Otherwise the following steps shall be executed:

a)

b)

0)

d)

Select the next available access dot in the sub-channel group used. There must be a minimum distance of
three or four (per Tcpch parameter) access slots from the uplink access slot in which the last preamble was
transmitted depending on the CPCH/AICH transmission timing parameter.

Increases the preambl e transmission power with the specified offset AP. Power offset APy sis used unlessthe
negative AICH timer is running, in which case AP; is used instead.

Decrease the AP Retransmission Counter by one.

If the AP Retransmission Counter < 0, the UE aborts the access attempt and sends a failure message to the
MAC layer.
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8) If the UE detects the AP-AICH_nak (negative acquisition indicator) corresponding to the selected signature in
the downlink access slot corresponding to the selected uplink access dlot, the UE aborts the access attempt and
sends a failure message to the MAC layer. The UE sets the negative AICH timer to indicate use of AP, use asthe
preamble power offset until timer expiry.

9) Upon reception of AP-AICH_ack with matching signature, the access segment ends and the contention
resolution segment begins. In this segment, the UE randomly selects a CD signature from the CD signature set
and also selects one CD access slot sub-channel from the CD sub-channel group supported in the cell and
transmits a CD Preamble at the same power as the last AP, then waits for a CD/CA-ICH and the channel
assignment (CA) (in case CA is active) message from the Node B. The slot selection procedure is as follows:

a) The next available slot when the PRACH and PCPCH scrambling code are not shared. Furthermore, the
PCPCH AP preamble scrambling code and CD Preamble scrambling codes are different.

b) When the PRACH and PCPCH AP preamble scrambling code and CD preamble scrambling code are shared,
the UE randomly selects one of the available access slotsin the next 12 access slots. Number of CD
sub-channels will be greater than 2.

10) If the UE does not receive a CD/CA-ICH in the designated slot, the UE aborts the access attempt and sends a
failure message to the MAC layer.

11) If the UE receives a CD/CA-ICH in the designated slot with a signature that does not match the signature used in
the CD Preamble, the UE aborts the access attempt and sends a failure message to the MAC layer.

12a) (Incase CA isnot Active) If the UE receives a CDI from the CD/CA-ICH with a matching signature, the UE
transmits the power control preamble T cq.ppe.p MS later as measured from initiation of the CD Preamble. The
initial transmission power of the power control preamble shall be AP,., [dB] higher than the power of the CD
preamble. The inner loop power control in the power control preamble is described in sub clause 5.1.3.3. The
transmission of the message portion of the burst startsimmediately after the power control preamble. Power
control in the message part is described in sub clause 5.1.3.2.

12b) (Incase CA isactive) If the UE receives a CDI from the CD/CA-ICH with a matching signature and CA
message that points out to one of the PCPCH’s (mapping ruleisin [5]) that were indicated to be free by the last
received CSICH broadcast, the UE transmits the power control preamble T cg.p-pe.p Mslater as measured from
initiation of the CD Preamble. The initial transmission power of the power control preamble shall be AP,., [dB]
higher than the power of the CD preamble. The inner loop power control in the power control preambleis
described in sub clause 5.1.3.3. The transmission of the message portion of the burst starts immediately after the
power control preamble. Power control in the message part is described in sub clause 5.1.3.2. If the CA message
received points out the channel that was indicated to be busy on the last status information transmission received
on the CSICH, the UE shall abort the access attempt and send a failure message to the MAC layer.

NOTE: If the Lpc.preamnie Parameter indicates a zero length preamble, then there is no power control preamble and
the message portion of the burst starts t g.p-pe.p Ms after the initiation of the CD Preamble. In this case the
initial transmission power of the control part of the message part shall be AP, ,, [dB] higher than the
power of the CD preamble. Power control in the message part is described in sub clause 5.1.3.2

13) The UE shall test the value of Start of Message Indicator received from DL-DPCCH for CPCH during the first
Nsiart_message frames after Power Control preamble. Start of Message Indicator is a known sequence repeated on a
frame by frame basis. The value of Ngar message Shall be provided by the higher layers.

14)If the UE does not detect Start of Message Indicator in the first Nt message frames of DL-DPCCH for CPCH
after Power Control preamble, the UE aborts the access attempt and sends a failure message to the MAC layer.
Otherwise, UE continuoudly transmits the packet data.

15) During CPCH Packet Data transmission, the UE and UTRAN perform inner-loop power control on both the
CPCH UL and the DPCCH DL, as described in sub clause 5.1.3.

16) After the first Ngat message frames after Power Control preamble, upon the detection of an Emergency Stop
command sent by UTRAN, the UE halts CPCH UL transmission, aborts the access attempt and sends a failure
message to the MAC layer.

17)1f the UE detects loss of DPCCH DL during transmission of the power control preamble or the packet data, the
UE halts CPCH UL transmission, aborts the access attempt and sends a failure message to the MAC layer.
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18)The UE may send empty frames after the end of the packet to indicate the end of transmission. The number of
the empty framesis set by higher layers.
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5.1.2.2.3 Algorithm 2 for processing TPC commands

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

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

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

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

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

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

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

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

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

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

The UE shall follow this procedure for 53 consecutive slots, resulting in N hard decisions for each of the 53 dlots.
The sets of 53 slots shall be aligned to the frame boundaries and there shall be no overlap between each set of 53 dots.

Thevalue of TPC_cmd is zero for the first 42 dots. After 53 slots have elapsed, the UE shall determine the value of
TPC_cmd for the third-fifth slot in the following way:

The UE first determines one temporary TPC command, TPC_temp;, for each of the N sets of 53 TPC commands as
follows:

- If al 53 hard decisions within aset are"1", TPC_temp; = 1.
- If al 53 hard decisions within aset are"0", TPC_temp; = -1.

- Otherwise, TPC_temp; = 0.

Finally, the UE derives a combined TPC command for the third-fifth sot, TPC_cmd, as afunction y of all the N
temporary power control commands TPC_temp;:

TPC_cmd(5"3 slot) =y (TPC_temp,, TPC_temp,, ..., TPC_tempy), where TPC_cmd(5" 3 dlot) can take the values
1,00r -1, and y is given by the following definition:
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N
- TPC_cmdissetto 1if %Z:TPC_tempi >0.5.

i=1

N
- TPC_cmdissetto-1if %ZTPC _temp, <-05.

i=1

Otherwise, TPC_cmd is set to 0.

3G TS 25.214 V3.3.0 (2000-06)
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4.3.2.2 No existing radio link

When one or severa 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 a frequency.

The radio link establishment is as follows:

@) Node B considerstheradio link sets which are to be set up to bein theinitial state. UTRAN startsthe
transmission of downlink DPCCH/DPDCHSs. Downlink TPC commands are generated as described in
5.1.22.1.2.

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

¢) If no activation time for uplink DPCCH/DPDCH has been signalled to the UE, uplink DPCCH/DPDCH
transmission is started when higher layers consider the downlink physical channel established. If an activation
time has been given, uplink DPCCH/DPDCH transmission is started at the activation time or later, as soon as
higher layers consider the downlink physical channel established. Physical channel establishment and activation
time are defined in [5]. The total signalling response delay for the establishment of a new DPCH shall not exceed
the requirements given in [8] sub-clause 7.3. If a power control preamble of non-zero length is used for
initialisation of the DCH, uplink DPDCH transmission shall not start before the end of the power control
preamble. The length of the power control preamble is Ny, slots beginning at the start of uplink DPCCH
transmission, where Ny, is a higher layer parameter set by the network (see section 5.1.2.4). 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 the initial 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.
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5.1.2.2 Ordinary transmit power control

5.1.2.2.1 General

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

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

Upon reception of one or more TPC commands in a slot, the UE shall derive a single TPC command, TPC_cmd, for
each dot, combining multiple TPC commands if more than one isreceived in a dot. Two agorithms shall be supported
by the UE for deriving a TPC_cmd. Which of these two algorithmsis used is determined by a UE-specific higher-layer
parameter, "PowerControl Algorithm", and is under the control of the UTRAN. If "PowerControl Algorithm™ indicates
"algorithml", then the layer 1 parameter PCA shall take the value 1 and if "PowerControl Algorithm™ indicates
"agorithm2" then PCA shall take the value 2.

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

The step size Arpc isalayer 1 parameter which is derived from the UE-specific higher-layer parameter " TPC-StepSize"
which is under the control of the UTRAN. If "TPC-StepSize" has the value "dB1", then the layer 1 parameter Arpc shall
take the value 1 dB and if "TPC-StepSize" has the value "dB2", then Arpc shall take the value 2 dB.

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

AppccH = Atpc X Tm_cmd.

512211 Out of synchronisation handling

The UE shall shut its transmitter off when the UE estimates the DPCCH quality over the last 200 ms period to be worse
than athreshold Q. This criterion is never fulfilled during the first 200 ms of the dedicated channel’s existence. Quy IS
defined implicitly by the relevant testsin [7].

The UE can turn its transmitter on when the UE estimates the DPCCH quality over the last 200 ms period to be better
than athreshold Q;,. This criterion is always fulfilled during the first 200 ms of the dedicated channel’s existence. Q;, is
defined implicitly by the relevant testsin [7]. When transmission is resumed, the power of the DPCCH shall be the
same as when the UE transmitter was shut off.

5.1.2.2.1.2 TPC command generation on downlink during RL initialisation

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

If higher layersindicate by "First RLS indicator” that the radio link is part of the first radio link set sent to the UE

- avaue’n'isobtained from the parameter "DL TPC pattern 01 count” passed by higher layers,

- the TPC pattern shall consist of n instances of "01" plus one instance of "1",

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

else

- TheTPC pattern shall consist of all "1".

The TPC pattern shall terminate once uplink synchronisation is achieved.
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6 Random access procedure

6.1 Physical random access procedure

The physical random access procedure described in this subclause is initiated upon request of a PHY -Data-REQ
primitive from the MAC sublayer (cf. [9]).

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information from the
higher layers (RRC):

- The preamble scrambling code.
- Themessage length in time, either 10 or 20 ms.
- The AICH_Transmission_Timing parameter [0 or 1].

- Theavailable signatures and RACH sub-channel groups for each Access Service Class (ASC), where a
sub-channel group is defined as a group of some of the sub-channels defined in subclause 6.1.1.

- The power-ramping factor Power—Ramp—StepPower Ramp Step [integer > Q].
- The parameter Preamble-Retrans—MaxPreamble Retrans M ax [integer > Q].

- Theinitial preamble power Preamble_Initial_Power.

- The Power offset P p-mpewer-6ffset- AP, = Pressagecontrol — Ppreamble, Measured in dB, between the power of the
last transmitted preamble and the control part of the random-access message.

- The set of Transport Format parameters. Thisincludes the power offset between the data part and the control part
of the random-access messagee for each Transport Formet.

Note that the above parameters may be updated from higher layers before each physical random access procedureis
initiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
higher layers (MAC):

- The Transport Format to be used for the PRACH message part.
- The ASC of the PRACH transmission.
- Thedatato be transmitted (Transport Block Set).

The physical random-access procedure shall be performed as follows:

1 Randomly select the RACH sub-channel group from the available ones for the given ASC. The random function
shall be such that each of the allowed selectionsis chosen with equal probability.

2 Derivethe available uplink access dlots, in the next full access slot set, for the selected RACH sub-channel group
with the help of subclauses 6.1.1. and 6.1.2. If there is no access slot available in the selected set, randomly
select one uplink access dlot corresponding to the selected RACH sub-channel group from the next access slot
set. The random function shall be such that each of the allowed selections is chosen with equal probability.

3 Randomly select a signature from the available signatures for the given ASC. The random function shall be such
that each of the allowed selections is chosen with equal probability.

4 Set the Preamble Retransmission Counter to PreambleRetrans-MaxPreamble Retrans Max.

5 Set the parameter Commanded Ppreambl e transmission-Ppower to Preamble_Initial _Power.

6 Inthe case that the Commanded Preamble Power exceeds the maximum allowed value, set the preamble
transmission power to the maximum allowed power. In the case that the Commanded Preamble Power is below
the minimum level required in [7], set the preamble transmission power to avalue, which shall be at or above the
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Commanded Preamble Power and at or below the required minimum power specified in [7]. Otherwise set the
preambl e transmission power to the Commanded Preamble Power.
Transmit a preamble using the selected uplink access slot, signature, and preamble transmission power.

If no positive or negative acquisition indicator (Al = +1 nor —1) corresponding to the selected signatureis
detected in the downlink access slot corresponding to the selected uplink access dot:

7.1 Select the next available access slot in the RACH sub-channel group chosenin 1.

7.2 Randomly selects a new signature from the available signatures within the given ASC. The random function
shall be such that each of the allowed selectionsis chosen with equal probability.

7.3 Increase the Commanded Ppreambl e transmission-Ppower by AP, = Power—Ramp-StepPower Ramp Step
[dB]._If the Commanded Preamble Power exceeds the maximum allowed power by 6dB, the UE may pass L1
status ("No ack on AICH") to the higher layers (MAC) and exit the physical random access procedure.

7.4 Decrease the Preamble Retransmission Counter by one.

7.51f the Preamble Retransmission Counter > 0 then repeat from step 6. Otherwise pass L1 status ("No ack on
AICH") to the higher layers (MAC) and exit the physical random access procedure.

If anegative acquisition indicator corresponding to the selected signature is detected in the downlink access slot
corresponding to the selected uplink access dot, pass L1 status ("Nack on AICH received") to the higher layers
(MAC) and exit the physical random access procedure.

Transmit the random access message three or four uplink access dlots after the uplink access dot of the last
transmitted preamble depending on the AICH transmission timing parameter. Transmission power of the control
part of the random access message should be P p-mAR, , [dB] higher than the power of the last transmitted
preamble. Transmission power of the data part of the random access message is set according to subclause
5112

10 Pass L1 status "RACH message transmitted” to the higher layers and exit the physical random access procedure.

6.1.1 RACH sub-channels

A RACH sub-channel defines a sub-set of the total set of uplink access slots. There are atotal of 12 RACH sub-

channels. RACH sub-channdl #i (i =0, ..., 11) consists of the following uplink access dots:

- Uplink access slot #i leading by 1., chips the downlink access slot # contained within the 10 msinterval thet is

time aligned with P-CCPCH frames for which SFN mod 8 = 0 or SFN mod 8 = 1.

- Every 12" access slot relative to this access slot.

The access slots of different RACH sub-channels are also illustrated in Table 7.

Table 7: The available uplink access slots for different RACH sub-channels

SFN modulo 8 of Sub-channel number
corresponding P- 0 1 2 3 4 5 6 7 8 9 10 11
CCPCH frame
0 0 1 2 3 4 5 6 7
1 12 13 14 8 9 10 11
2 0 1 2 3 4 5 6 7
3 9 10 11 12 13 14 8
4 6 7 0 1 2 3 4 5
5 8 9 10 11 12 13 14
6 3 4 5 6 7 0 1 2
7 8 9 10 11 12 13 14
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6.1.2

RACH access slot sets

27

The PRACH contains two sets of access slots as shown in Figure 2. Access sot set 1 contains PRACH sots 0 — 7 and
starts ., chips before the downlink P-CCPCH frame for which SFN mod 2 = 0. Access slot set 2 contains PRACH slots

8 - 14 and starts (t,.,—2560) chips before the downlink P-CCPCH frame for which SFN mod 2 = 1.

AICH access
slots SFNmod2=0 SFNmod2=1
o Tea [ HO | HL | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10| #11| #12| #13| #14
- [ [ [ [ [ [ [ [ [ [ [ [ [ [
(HO | #L  #2 (#3 | HA | #5 | #6 | #7 | #8 | #9 | #10 | #11 | #12 | #13 | #14
[ [ [ [ [ [ [ | | | [ | | I |
PRACH o -
access slots Access slot set 1 Access slot set 2
B 10 ms 1 10 ms -

Figure 2: PRACH access slot and downlink AICH relation (tp.. = 7680 chips)

6.2 CPCH Access Procedures

For each CPCH physical channel in a CPCH set alocated to a cell the following physical layer parameters are included
in the System Information message: L1 shall receive the following information from the higher layers (RRC).

- UL Access Preamble (AP) scrambling code.

- UL Access Preamble signature set.

- The Access preamble slot sub-channels group.

- AP- AICH preamble channelization code.

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

- CD preamble slot sub-channels group.

- CD-AICH preamble channelization code.

- CPCH UL scrambling code.

- DPCCH DL channelization code.([512] chip).

NOTE: There may be some overlap between the AP sighature set and CD signature set if they correspond to the

same scrambling code.
The following physical layer parameters are received from the RRC layer:

1) N_AP_retrans_ max = Maximum Number of alowed consecutive access attempts (retransmitted preambles) if
thereis no AICH response. Thisisa CPCH parameter and is equivalent to Preamble—Retrans—MaxPreamble
Retrans Max in RACH.

2) PRracn=P cpcy = Initia 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].
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4)

5)

6)

7)

8)
9)

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. Thistimer is used to determine the period after receipt of a negative AICH
when AP; isused in place of AP,

- [RACH/CPCH parameter].

APpy.m= Pressage-control — Peg, Measured in dB. This is the power offset between the transmit power of the CD
preamble and the initial transmit power of the CPCH power control preamble (or the control part of the CPCH
message part if the power control preamble lengthis 0 dots).

[CPCH parameter]

Tepen = CPCH transmission timing parameter: This parameter isidentical to PRACH/AICH transmission timing
parameter.

- [RACH/CPCH parameter].

L pe-preamble = LeNgth of power control preamble (0 or 8 dots).

- [CPCH parameter].

Nsiart_Message = NUmMber of frames for the transmission of Start of Message Indicator in DL-DPCCH for CPCH.

The set of Transport Format parameters. This includes a Transport Format to PCPCH mapping table.

L1 shall receive the following information from MAC prior to packet transmission:

1
2)

Transport Format of the message part.

The data to be transmitted is delivered to L1 once every TTI until the data buffer is empty.

The overall CPCH -access procedure consists of two parts:

1)

Upon receipt of a Status-REQ message from the MAC layer, the UE shall start monitoring the CSICH to
determine the availability of the transport formats in the transport format subset included in the Status-REQ
message. UTRAN transmits availability of each PCPCH or maximum available data rate with availability of
each PCPCH over the CSICH in case CA is active. Upper layers will supply the UE with information to map the
transport formats to the PCPCHs. The UE shall send a Status-CNF message to the MAC layer containing the
transport format subset listing the transport formats of the requested subset which are currently indicated as
"available".

The actual access procedure is then:

2)

Upon receipt of the Access-REQ message from the MAC layer, which contains an identified transport format
from the available ones ,the following sequence of events occur. The use of step 2a or 2b depends on whether
availability of each PCPCH or the Maximum available data rate along with the availability of each PCPCH is
transmitted over CSICH. Note that in the first case, each access resource combination (AP signatures and access
subchannel group) maps to each PCPCH resource and in the second case each access resource combination maps
to each datarate.

28) (In case CA isnot Active) The UE shall test the value(s) of the most recent transmission of the CSICH Status

Indicator(s) corresponding to the PCPCH channel(s) for the identified transport format included in the Access-
REQ message. If thisindicates that no channel is ‘available’ the UE shall abort the access attempt and send a
failure message to the MAC layer. The UE shall also retain the availability status of the each PCPCH for further
verification in alater phase.

2b) (In case CA isactive) The CSICH Status Indicators indicate the maximum available data rate along with

3

individual PCPCH availability. The UE shall test the value of the most recent transmission of the Status
Indicator(s). If thisindicates that the maximum available data rate is less than the requested data rate, the UE
shall abort the access attempt and send a failure message to the MAC layer. The PHY provides the availability
information to the MAC. The UE shall aso retain the availability status of the each PCPCH for further channel
assignment message verification in alater phase in case of success.

The UE sets the preamble transmit power to the value Pepeyy which is supplied by the MAC layer for initial
power level for this CPCH access attempt.
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4) The UE setsthe AP Retransmission Counter to N_AP_Retrans Max.

5a) In the case CA is not active, the uplink access ot and signature to be used for the CPCH-AP transmission are

selected in the following steps:

a) The UE selects randomly one PCPCH from the set of available PCPCH channel(s) asindicated on the
CSICH and supporting the identified transport format included in the Access-REQ message. The random
function shall be such that each of the allowed selectionsis chosen with equal probability.

b) The UE randomly selects a CPCH-AP signature from the set of available signatures in the access resource
combination corresponding to the selected PCPCH in step a). The random function shall be such that each of
the allowed selections is chosen with equal probability.

¢) Usingthe AP access slot sub-channel group of the access resource combination corresponding to selected
PCPCH in step a), the UE derives the available CPCH-AP access slots with the help of subclauses 6.1.1. and
6.1.2. If there isno access slot available in the selected set, the UE randomly selects one uplink access slot
corresponding to the selected CPCH sub-channel group from the next access dot set. The random function
shall be such that each of the allowed selections is chosen with equal probability.

5b)In the case CA is active, the uplink access dot and signature to be used for the CPCH-AP transmission are

6)

selected in the following steps:

a) The UE randomly selects a CPCH-AP signature from the set of available signatures in the access resource
combination corresponding to the transport format identified in the Access-REQ message. The random
function shall be such that each of the allowed selections is chosen with equal probability.

b) Using the AP access slot sub-channel group of the access resource combination corresponding to the
transport format identified in the Access-REQ message, the UE derives the available CPCH-AP access slots
with the help of subclauses 6.1.1 and 6.1.2. If there is no access dlot available in the selected set, the UE
randomly selects one uplink access slot corresponding to the selected CPCH sub-channel group from the next
access dot set. The random function shall be such that each of the allowed selections is chosen with equal
probability.

The UE transmits the AP using the selected uplink access slot and signature, and MAC supplied initial preamble
transmission power. The following sequence of events occur based on whether availability of each PCPCH or
the Maximum available data rate along with the availability of each PCPCH is transmitted over CSICH.

6a) (In case CA isnot Active) The UE shall test the value of the most recent transmission of the Status Indicator

corresponding to the identified CPCH transport channel immediately before AP transmission. If thisindicates
that the channel is ‘not available’ the UE shall abort the access attempt and send a failure message to the MAC
layer. Otherwise the UE transmits the AP using the UE selected uplink signature and access slot, and the initial
preamble transmission power from step 3, above.

6b) (In case CA is active) The Status Indicator indicates the maximum available data rate as well as the availability

7)

of each PCPCH. The UE shall test the value of the Status Indicator. If thisindicates that the maximum available
datarate isless than the requested data rate, the UE shall abort the access attempt and send a failure message to
the MAC layer. Otherwise the UE shall transmit the AP using the UE selected uplink access slot, the MAC
supplied signature and initial preamble transmission power from step 3, above.

If the UE does not detect the positive or negative acquisition indicator corresponding to the selected signaturein
the downlink access slot corresponding to the selected uplink access dot, the UE shall test the value of the most
recent transmission of the Status Indicator corresponding to the selected PCPCH immediately before AP
transmission. If thisindicates that the PCPCH is‘not available’ the UE shall abort the access attempt and send a
failure message to the MAC layer. Otherwise the following steps shall be executed:

a) Select the next available access dot in the sub-channel group used. There must be a minimum distance of
three or four (per Tcpch parameter) access slots from the uplink access dot in which the last preamble was
transmitted depending on the CPCH/AICH transmission timing parameter.

b) Increasesthe preamble transmission power with the specified offset AP. Power offset APysis used unless the
negative AICH timer isrunning, in which case AP; is used instead.

c) Decrease the AP Retransmission Counter by one.
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d) If the AP Retransmission Counter < 0, the UE aborts the access attempt and sends a failure message to the
MAC layer.

8) If the UE detects the AP-AICH_nak (negative acquisition indicator) corresponding to the selected signaturein
the downlink access slot corresponding to the selected uplink access dlot, the UE aborts the access attempt and
sends a failure message to the MAC layer. The UE sets the negative AICH timer to indicate use of AP; use asthe
preamble power offset until timer expiry.

9) Upon reception of AP-AICH_ack with matching signature, the access segment ends and the contention
resolution segment begins. In this segment, the UE randomly selects a CD signature from the CD signature set
and also selects one CD access slot sub-channel from the CD sub-channel group supported in the cell and
transmits a CD Preamble at the same power as the last AP, then waits for a CD/CA-ICH and the channel
assignment (CA) (in case CA is active) message from the Node B. The slot selection procedure is as follows:

a) The next available dot when the PRACH and PCPCH scrambling code are not shared. Furthermore, the
PCPCH AP preamble scrambling code and CD Preamble scrambling codes are different.

b) When the PRACH and PCPCH AP preamble scrambling code and CD preamble scrambling code are shared,
the UE randomly selects one of the available access slotsin the next 12 access slots. Number of CD
sub-channels will be greater than 2.

10) If the UE does not receive a CD/CA-ICH in the designated slot, the UE aborts the access attempt and sends a
failure message to the MAC layer.

11) If the UE receives a CD/CA-ICH in the designated slot with a signature that does not match the signature used in
the CD Preamble, the UE aborts the access attempt and sends a failure message to the MAC layer.

12a) (Incase CA isnot Active) If the UE receives a CDI from the CD/CA-ICH with a matching signature, the UE
transmits the power control preamble T ¢4.ppcp MS later as measured from initiation of the CD Preamble. The
initial transmission power of the power control preamble shall be AP,., [dB] higher than the power of the CD
preamble. The inner loop power control in the power control preamble is described in sub clause 5.1.3.3. The
transmission of the message portion of the burst startsimmediately after the power control preamble. Power
control in the message part is described in sub clause 5.1.3.2.

12b) (Incase CA isactive) If the UE receives a CDI from the CD/CA-ICH with a matching signature and CA
message that points out to one of the PCPCH’s (mapping ruleisin [5]) that were indicated to be free by the last
received CSICH broadcast, the UE transmits the power control preamble T .p-pep Ms later as measured from
initiation of the CD Preamble. The initial transmission power of the power control preamble shall be AP,., [dB]
higher than the power of the CD preamble. The inner loop power control in the power control preambleis
described in sub clause 5.1.3.3. The transmission of the message portion of the burst startsimmediately after the
power control preamble. Power control in the message part is described in sub clause 5.1.3.2. If the CA message
received points out the channel that was indicated to be busy on the last status information transmission received
on the CSICH, the UE shall abort the access attempt and send a failure message to the MAC layer.

NOTE: If the Lpc.preamnie Parameter indicates a zero length preamble, then there is no power control preamble and
the message portion of the burst starts t g.p-pe.p MS after the initiation of the CD Preamble. In this case the
initial transmission power of the control part of the message part shall be AP, [dB] higher than the
power of the CD preamble. Power control in the message part is described in sub clause 5.1.3.2

13) The UE shall test the value of Start of Message Indicator received from DL-DPCCH for CPCH during the first
Nsart_message frames after Power Control preamble. Start of Message Indicator is a known sequence repeated on a
frame by frame basis. The value of Ngar message Shall be provided by the higher layers.

14)If the UE does not detect Start of Message Indicator in the first N message frames of DL-DPCCH for CPCH
after Power Control preamble, the UE aborts the access attempt and sends a failure message to the MAC layer.
Otherwise, UE continuoudy transmits the packet data.

15) During CPCH Packet Data transmission, the UE and UTRAN perform inner-loop power control on both the
CPCH UL and the DPCCH DL, as described in sub clause 5.1.3.

16) After the first Ngat message frames after Power Control preamble, upon the detection of an Emergency Stop
command sent by UTRAN, the UE halts CPCH UL transmission, aborts the access attempt and sends a failure
message to the MAC layer.
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17)1f the UE detects loss of DPCCH DL during transmission of the power control preamble or the packet data, the
UE halts CPCH UL transmission, aborts the access attempt and sends a failure message to the MAC layer.

18)The UE may send empty frames after the end of the packet to indicate the end of transmission. The number of
the empty framesis set by higher layers.
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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 searchistypically doneis described in Annex C.

4.2 Common physical channel synchronisation

The radio frame timing of all common physical channels can be determined after cell search. The P-CCPCH radio
frametiming 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 primitives is given in the following subclauses.

43.1.2 Downlink synchronisation primitives

Layer 1 in the UE shall every radio frame check synchronisation status of the downlink dedicated channels.
Synchronisation statusis indicated 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 edtimates the DPCCH quality over the last 200 ms period to be worse than athreshold Q. This
criterion shall never be fulfilled during the first 200 ms of the dedicated channel’s existence. Q. is defined
implicitly by the relevant testsin [7].

- Thelast 20 transport blocks, as observed on al 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 a threshold Q;,. This criterion
shall always be fulfilled during the first 200 ms of the dedicated channel’s existence. Q,, is defined implicitly by
the relevant testsin [7].

- At least onetransport block, as observed on all TrCHs using CRC, is received with correct CRC. If thereis no
TrCH using CRC, this criterion is always fulfilled.

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

43.1.3 Uplink synchronisation primitives

Layer 1 inthe 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 criteria for 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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432 Radio link establishment

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

- when thereis no existing radio link, i.e. when at least one downlink dedicated physical channel and one uplink
dedicated physical channel areto be set up;

- or when oneor severa 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 subclauses 4.3.2.2 and 4.3.2.3 respectively.

In Node B, each radio link set can be in three different states: initial state, out-of-sync state and in-sync state.
Transitions between the different statesis shown in figure 1 below. The state of the Node B at the start of radio link
establishment is described in the following subclauses. Transitions between initial state and in-sync state are described
in subclauses 4.3.2.2 and 4.3.2.3 and transitions between the in-sync and out-of-sync states are described in

subclause 4.3.3.2.

Initial
state

RL Restore

RL Failure

In-sync /\
state V\/

RL Restore

Out-of-sync
state

Figure 1: Node B radio link set states and transitions

4.3.2.2 No existing radio link

When one or several radio links are to be established and there is no existing radio link for the UE aready, 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 is as follows:

a) Node B considerstheradio link sets which are to be set up to bein theinitial state. UTRAN shall startsthe
transmission of the downlink DPCCH/BPBCHs 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/BPBECHSs, using the P-CCPCH timing
and timing offset information notified from UTRAN. Frame synchronisation can be confirmed using the frame
synchronisation word. Downlink synchronisation statusis reported to higher layers every radio frame according
to subclause 4.3.1.2.

¢) If no activation time for uplink DPCCH/BPBCH has been signalled to the UE, uplink DPCCH/BPBCH
transmission s 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 |shed and the act|vat|on time has been reached DPGGH#DPDGHJEFansmlssemsstaﬁtedat—the
o al stablished. Physical
channel eﬁtabllshment and actlvat|on t| me are dehned in[5]. The initial uphnk DPCCH transmit power is set by
higher layers[5]. The total signalling response del ay for the eﬂabllshment of anew DPCH shall not exceed the
requirements given in [8] sub-clause 7.3. Sal
of-the DCH;-The uplink DPDCH transmission shaII not start before the end of the power control preamble The
length of the power control preamble is Ny, radio frames-stets beginning at the start of uplink DPCCH
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d)

transmission, where Ny, is a higher layer parameter set by UTRAN-by-the-network-{see-section-5:-1-2:4) [5].
Note that the transmission start delay between DPCCH and DPDCH may be cancelled using a power control

preamble of 0 length. The starting time for transmission of DPDCHSs shall a'so satisfy the constraints on adding
transport channelsto a CCTrCH, as defined in [2] sub-clause 4.2.14.

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

4.3.2.3 One or several existing radio links

When one or several radio links are to be established and one or several radio links already exist, there isan 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.

The radio link establishment is as follows:

a)

b)

0)

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 was in the in-sync state before the addition of theradio link it shall remain
in that state.

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 remainintheinitial state until N_INSYNC_IND successive in-sync indications are received
from layer 1, when Node B shall trigger the RL Restore procedure indicating which radio link set has obtained
synchronisation. When RL Restore istriggered the radio link set shall be considered to bein 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 UE establishes 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.
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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.
ndThe DL DPCCHs shall also be
transmltted dur| ng thean upllnk power control preamble 1heJeLI_—DPDGI=I—quaH—nePeemmeneebefeFetheeneLef—the

power-control-preamble:

The length of the uplink power control preamble is a UE-specific higher layer parameter signalled by the network as
defined in [5];-and-cantake the valuesO-detsor-15-dets. The UL DPDCH shall not commence before the end of the
power control preamble.

di 0 ordinal ichi wal .AﬁeHheiHstsleLeHheDurmgthe
plmk power control preamble the change nu pllnk DPCCH transmit power shall nitiathy-be given by:

AppccH = Atpcainit X TPC_Cmd.

For-PCA-equal-to-L-and 2, the value of Aypc.iyi 1S SEHO-Ape:

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

Ordinary power control (see subclause 5.1.2.2), with the power control algorithm determined by the value of PCA and

step size Arpc, shall be used as-soen-asthe sign-of TRC—cmd-reversesfor-the first time-erat after the end of the uplink
power control preambleif-the power-control-preamble-endsfirst.

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 3. and B4 may vary for each TFC. There are two ways of controlling the gain factors of the DPCCH code and the
DPDCH codes for different TFCsin normal (non-compressed) frames:

B and Sy are signaled for the TFC, or
S and Sy is computed for the TFC, based on the signalled settings for areference TFC.

Combinations of the two above methods may be used to associate 5. and S, valuesto al TFCsin the TFCS. The two
methods are described in subclauses 5.1.2.5.2 and 5.1.2.5.3 respectively. Several 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 DPDCH(s), such that the
DPCCH output power follows the changes required by the power control procedure with power adjustments of Appccn
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.

5.1.2.5.2 Signalled gain factors

When the gain factors g, and 5, 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:

s
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5.1.3 PCPCH

5.1.3.1 General

The power control during the CPCH access procedure is described in clause 6.2. The inner loop power control for the
PCPCH is described 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
data part 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:

- fcisthe gain factor for the PCPCH control part (similar to DPCCH);
- fyisthegain 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 changes in 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 itsvalue in the
previous slot is derived by the UE and is denoted by Apcpey.cp (in dB).

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

Uplink power control shall be performed while the UE transmit power is below the maximum allowed output power.

The provisions for power control at the maximum allowed value and below the required minimum output power (as
defined in[7]) are described in sub-clause 5.1.2.6.

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal-to-
interference ratio (SIR) at a given SIR target, SIRiage, Which is set by the higher layer outer loop.

The network should estimate the signal -to-interference ratio SRy Of the received PCPCH . The network should then
generate TPC commands and transmit the commands once per slot according to the following rule: if SIR« > SIRaget
then the TPC command to transmit is 0", while if SIRet < Sl Riarget 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 hasthe value 1, Algorithm 1, described in subclause 5.1.2.2.2, shall be used for processing TPC commands.
If PCA hasthe value 2, Algorithm 2, described in subclause 5.1.2.2.3, shall be used for processing TPC commands.

The step size Arpc is alayer 1 parameter which is derived from the higher-layer parameter "TPC-StepSize" whichis
under the control of the UTRAN. If "TPC-StepSize" has the value "dB1", then the layer 1 parameter Arpc shall take the
value 1 dB and if "TPC-StepSize" hasthe value "dB2", then Arpc 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 Apcpen.cp (in dB) which is given by:

APCPCH-CP = ATPC X TPC_0md
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5.1.3.3 Power control in the power control preamble
A PCPCH power control preamble ma%beﬁse&fepmﬂrd&%neﬁapepehl sa perlod when-—Bboth the UL PCPCH

control part and the associated DL DPCCH shaLLbeare transm|tted rior to the
start of the uplink PCPCH data part. ,

control-preamble:

The length of the power control preambleisa higher layer parameter, L pc.preamble (SEE SECtioN 6.2), and can take the value
0 dotsor 8 dots. The uplink PCPCH data part shall not commence before the end of the power control preamble.

If Lpcpreamnie > 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:

Apcpen-cp = Atpcinit X TPC_cmd
If the value of PCA is1 then Arpc.init iSequal to the minimum value out of 3 dB and 2Atpc.
If the value of PCA is 2 then Arpc.init IS equal 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 Arpc, shall be used as soon as the sign of TPC_cmd reverses for thefirst 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
antennas in 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 DPDCHSs is not changed.

The relative transmit power offset between DPCCH fields and DPDCHs is determined by the network The TFCI, TPC
and pilot fields of the DPCCH are offset 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 field in DL DPCCH for CPCH is the same as the power of the pilot field.
5.2.1.2 Ordinary transmit power control

5.2.1.2.1 UE behaviour

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

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

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

6.1 Physical random access procedure

The physical random access procedure described in this subclause is initiated upon request of a PHY -Data-REQ
primitive from the MAC sublayer (cf. [9]).

Before the physical random-access procedure can be initiated, Layer 1 shall receive the following information from the
higher layers (RRC):

- The preamble scrambling code.

- Themessage length in time, either 10 or 20 ms.

- The AICH_Transmission_Timing parameter [0 or 1].

- The set of available signatures and the set of available RACH sub-channels groups-for each Access Service Class

(ASC).; where-asSub-channel s group-is-are defined as-a-group-ef-some-of the sub-channel sdefined-in subclause
6.1.1.

- The power-ramping factor Power Ramp_Step [integer > Q].
- The parameter Preamble_Retrans Max [integer > Q].
- Theinitial preamble power Preamble_Initial_Power.

- The power offset APy.m = Pressage-control — Poreambles Measured in dB, between the power of the last transmitted
preamble and the control part of the random-access message.

- Theset of Transport Format parameters. Thisincludes the power offset between the data part and the control part
of the random-access messagee for each Transport Formet.

Note that the above parameters may be updated from higher layers before each physical random access procedure is
initiated.

At each initiation of the physical random access procedure, Layer 1 shall receive the following information from the
higher layers (MAC):

- The Transport Format to be used for the PRACH message part.
- The ASC of the PRACH transmission.
- Thedatato be transmitted (Transport Block Set).

The physical random-access procedure shall be performed as follows:

21 Derive the available uplink access dlots, in the next full access slot set, for the selected-set of available RACH
sub-channels-gredp- within the given ASC with the help of subclauses 6.1.1. and 6.1.2. Randomly select one

access slot among the ones previously determined. If there is no access dot available in the selected set,
randomly select one uplink access slot corresponding to the selected-set of available RACH sub-channels group
within the given ASC -from the next access dot set. The random function shall be such that each of the allowed
selections is chosen with equal probability.

32 Randomly select a signature from the set of available signatures fer-within the given ASC. The random function
shall be such that each of the allowed selections is chosen with equal probability.

43 Set the Preamble Retransmission Counter to Preamble_Retrans Max.

54 Set the preamble transmission power to Preamble_Initial_Power.
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65 Transmit a preamble using the selected uplink access dot, signature, and preamble transmission power.

76 If no positive or negative acquisition indicator (Al = +1 nor —1) corresponding to the selected signatureis
detected in the downlink access slot corresponding to the selected uplink access dot:

76.1 Select the next available access dot in the set of available RACH sub-channels within the given ASC.

76.2 Randomly selects a new signature from the set of available signatures within the given ASC. The random
function shall be such that each of the allowed selections is chosen with equal probability.

76.3  Increase the preambl e transmission power by AP, = Power Ramp_Step [dB].
76.4 Decrease the Preamble Retransmission Counter by one.

76.5 If the Preamble Retransmission Counter > 0 then repeat from step 65. Otherwise pass L1 status ("No ack
on AICH") to the higher layers (MAC) and exit the physical random access procedure.

87 If anegative acquisition indicator corresponding to the selected signature is detected in the downlink access slot
corresponding to the selected uplink access dot, pass L1 status ("Nack on AICH received") to the higher layers
(MAC) and exit the physical random access procedure.

98 Transmit the random access message three or four uplink access dots after the uplink access dot of the last
transmitted preamble depending on the AICH transmission timing parameter. Transmission power of the control
part of the random access message should be APy, [dB] higher than the power of the last transmitted preamble.
Transmission power of the data part of the random access message is set according to subclause 5.1.1.2.

109 PassL1 status"RACH message transmitted” to the higher layers and exit the physical random access
procedure.

6.1.1 RACH sub-channels

A RACH sub-channel defines a sub-set of the total set of uplink access slots. There are atotal of 12 RACH sub-
channels. RACH sub-channel #i (i =0, ..., 11) consists of the following uplink access dots:

- Uplink access slot #i leading by 1., chips the downlink access slot # contained within the 10 msinterval thet is
time aligned with P-CCPCH frames for which SFN mod 8 = 0 or SFN mod 8 = 1.

- Every 12" access slot relative to this access slot.

The access slots of different RACH sub-channels are also illustrated in Table 7.

Table 7: The available uplink access slots for different RACH sub-channels

SFN modulo 8 of Sub-channel number
corresponding P- 0 1 2 3 4 5 6 7 8 9 10 11
CCPCH frame
0 0 1 2 3 4 5 6 7
1 12 13 14 8 9 10 11
2 0 1 2 3 4 5 6 7
3 9 10 11 12 13 14 8
4 6 7 0 1 2 3 4 5
5 8 9 10 11 12 13 14
6 3 4 5 6 7 0 1 2
7 8 9 10 11 12 13 14

6.1.2 RACH access slot sets

The PRACH contains two sets of access dlots as shown in Figure 2. Access slot set 1 contains PRACH sots 0 — 7 and
starts ., chips before the downlink P-CCPCH frame for which SFN mod 2 = 0. Access slot set 2 contains PRACH slots
8 - 14 and starts (t,.,—2560) chips before the downlink P-CCPCH frame for which SFN mod 2 = 1.
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Figure 2: PRACH access slot and downlink AICH relation (tp. = 7680 chips)
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5.1.2.3 Transmit power control in compressed mode

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

The serving cells (cellsin the active set) should estimate signal-to-interference ratio SIR. of the received uplink DPCH.
The serving cells should then generate TPC commands and transmit the commands once per slot, except during
downlink transmission gaps, according to the following rule: if SIRes > SIRcm targer then the TPC command to transmit is
"0", while if SIRet < SIRcm target then the TPC command to transmit is™1".

SIRm _target 1S the target SIR during compressed mode and fulfils
SIRm _target = Sl Riarget +ASHR—€ompression- + é pLoTr.t ASIR1 coding + ASIR2_coding,

where ASIR1_coding and ASIR2_coding are computed from uplink parameters DeltaSIR1, DeltaSIR2, DeltaS|Rafter1,
DeltaSIRafter2 signaled by higher layers as.

- ASIR1_coding = DeltaSIRL1 if the start of the first transmission gap in the transmission gap pattern is within the
current uplink frame.

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

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

- ASIR2_coding = DeltaSI Rafter2 if the current uplink frame just follows a frame containing the start of the
second transmission gap in the transmission gap pattern.

- ASIR1 _coding = 0dB and ASIR2 _coding =0 dB in al other cases.

And A p or is defined below.

In case several compressed mode patterns are used simultaneously, ASIR1 _coding and ASIR2_coding offsets are
computed for each compressed mode pattern and all ASIR1 _coding and ASIR2_coding offsets are summed together.

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

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

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

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

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

A PILOT = 10LOglO (Npilot,prev/NpiIot,curr);

where Nyt prev 1S the number of pilot bitsin the most recently transmitted slot , and Npjjor e 1S the number of pilot bits
in the current dot. Otherwise, including during transmission gaps in the downlink, A p o7 shall be zero.
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Unless otherwise specified, in every ot during compressed mode the UE shall adjust the transmit power of the uplink
DPCCH with astep of Appccy (in dB) which is given by:

Appcch = Atpex TPC_cmd + Apyor.

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

Appccr = A resume + A pior,

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

Table 1: Initial Transmit Power modes during compressed mode

Initial Transmit Power Description
mode P
0 A resume = Atpc x TPC_cmdgap
1 ARESUME =0 last

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

d 1a¢ Shall be equal to the most recently computed value of §;. &; shall be updated according to the following recursive
relations, which shall be executed in al dotsin which both the uplink DPCCH and a downlink TPC command are
transmitted, and in the first slot of an uplink transmission gap if a downlink TPC command is transmitted in that slot:

5, =0.93755,_, — 0.96875TPC _cmd, Ak,
5i—1 = 5i

where:  TPC_cmd; isthe power control command derived by the UE in that slot;

ke = 0if additional scaling isapplied in the current slot and the previous slot as described in sub-clause
5.1.2.6, and kg, = 1 otherwise.

;.1 isthe value of &; computed for the previous slot. The value of &;.; shall be initialised to zero when the uplink DPCCH
is activated, and also at the end of the first slot after each uplink transmission gap, and also at the end of the first ot
after each downlink transmission gap. The value of §; shall be set to zero at the end of the first dot after each uplink
transmission gap.

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

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

Table 2: Recovery Period Power control modes during compressed mode

Recovery Period power
control mode

0

Description

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

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

1
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For RPP mode 0, the step size is not changed during the recovery period and ordinary transmit power control is applied
(see subclause 5.1.2.2), using the algorithm for processing TPC commands determined by the value of PCA (see sub
clauses5.1.2.2.2 and 5.1.2.2.3).

For RPP mode 1, during RPL slots after each transmission gap, power control algorithm 1 is applied with a step size
Arp1rc instead of Arpc, regardless of the value of PCA. Therefore, the change in uplink DPCCH transmit power at the
start of each of the RPL+1 dotsimmediately following the transmission gap (except for the first slot after the
transmission gap) is given by:

Appcch = Agpree x TPC_cmd + A gy or

Arp.1rc IS called the recovery power control step size and is expressed in dB. If PCA hasthe value 1, Arp.1pc iS€qual to
the minimum value of 3 dB and 2A+rc. If PCA hasthe value 2, Agrp.1pc iSequal to 1 dB.

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

If PCA hasthe value 2, the sets of slots over which the TPC commands are processed shall remain aligned to the frame
boundaries in the compressed frame. For both RPP mode 0 and RPP mode 1, if the transmission gap or the recovery
period results in any incomplete sets of TPC commands, TPC_cmd shall be zero for those sets of slots which are
incomplete.
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3

Abbreviations

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

AICH Acquisition Indicator Channel

ASC Access Service Class

AP Access Preamble

BCH Broadcast Channel

CA Channel Assignment

CCC CPCH Control Command

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

CPCH Common Packet Channel

CPICH Common Pilot Channel

CRC Cyclic Redundancy Check

CSICH CPCH Status Indicator Channel
DCH Dedicated Channel

DL Downlink

DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel
DPDCH Dedicated Physical Data Channel
DTX Discontinuous Transmission

EFACH— Forward-Access Channel
| e

PCH — Paging Channel

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

PCPCH Physical Common Packet Channel
PDSCH Physical Downlink Shared Channel
PICH Paging Indicatienor Channel

PRACH Physical Random Access Channel

RACH Random Access Channel

RL Radio Link

RPL Recovery Period Length

RSCP Received Signal Code Power

S-CCPCH Secondary Common Control Physical Channel
SCH Synchronisation Channel

SFN System Frame Number

SIR Signal-to-Interference Ratio

SNIR Signal to Noise Interference Ratio

SSDT Site Selection Diversity TPC

TFC Transport Format Combination

TPC Transmit Power Control

TrCH Transport Channel

TTI Transmission Time Interval

UE User Equipment

UL Uplink

UTRAN UMTS Terrestrial Radio Access Network
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