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5.5 Beacon characteristicsfunetion of physical channels

For the purpose of measurements, a a rtiedlar-physical channels at particular
locations (time Slot, code) shall have partlcular phvscaJ characterlstlcs called beacon characteristics. Physical channels
with beacon characteristics are called beacon channels. The locations of the beacon channels are called beacon
locations. The ensemble of beacon channels shall provide the beacon function, i.e. areference power level at the beacon
locations, regularly existing in each radio frame. Thus, beacon channels must be present in each radio frame.

55.1 Location of beacon physieal-channels-with-beacenfunction

The beacon |ocations of-the-physical-channels with-beacon-funetionisare determined by the SCH and depends on the
SCH dllocation case, see 5.3.4:

Casel) The beacon function shall be provided by the AH-physical channelsthat are allocated to channelisation
code €350 and to in TS#k, k=0....14. shall—previde the beacon function.

Case2) The beacon function shall be provided by the AH-physical channels that are allocated to channelisation
(k=1)

code Com16 and to - TSHK and TSHK+8, k=0...6,shal-provide-the-beacon-funection.

Note that by this definition the P-CCPCH aways has previdesthe-beacon characteristicsfunction.

5.5.2 Physical characteristics of the-beacon channelsfunetion
The beacon physieal-channels shall have the following physical characteristics. Theyproviding-the-beacon-function:

are transmitted with reference power;

are transmitted without beamforming;

use burst type 1,

use midamble m® and m® exclusively in thistime slot; and
- midambles m® and m™ are always left unused in thistime slot, if 16 midambles are allowed in that cell.

The reference power corresponds to the sum of the power allocated to both midambles m® and m®. Two possibilities
exist:

- If no Block STTD antenna diversity is applied to P-CCPCH, all the reference power of any beacon physicat
channel-providing the beaconfunetion is allocated to m®.

- If Block STTD antenna diversity is applied to P-CCPCH, for any beaconphysical channel
funetion midambles m™® and m® are each allocated half of the reference power. Midamble m® is used for the
first antennaand m is used for the diversity antenna. Block STTD encoding is used for the datain P-CCPCH,
see[9]; for al other beacon physieal-channelsidentical data sequences are transmitted on both antennas.

5.6 Midamble Allocation for Physical Channels

In general, midambles are part of the physical channel configuration which is performed by higher layers.

Optionally, if no midambleis allocated by higher layers, a default midamble allocation shall be used. This default
midamble allocation is given by a fixed association between midambles and channelisation codes, see clause A.3, and
shall be applied individually to all channelisation codes within one time slot. Different associations apply for different
burst types and cell configurations with respect to the maximum number of midambles.

5.6.1 Midamble Allocation for DL Physical Channels

BeaconPhysieal channel spreviding-the-beaconfunetion shall always use the reserved midambles, see 5.4. For al other
DL physical channels the midamble alocation is signalled or given by default.
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4.2.2.3 DPCH, PUSCH

After the synchronisation between UTRAN and UE is established, the UE transits into open-loop transmitter power
control (TPC).

The transmitter power of UE shall be calculated by the following equation:

PUE = aLp_ccpCH+(1-a)L0 + IBTS + S RTARGEF+ Constant value

where

Pye: Transmitter power level in dBm.

Lp.ccpeh: Measure representing path lossin dB (reference transmit power is broadcast on BCH).

Lo: Long term average of path lossin dB.

lgrs: Interference signal power level at cell's receiver in dBm, which is broadcast on BCH.

a. a isaweighting parameter which represents the quality of path loss measurements. a may be a
function of the time delay between the uplink time slot and the most recent down link time slot
containing a beaconphysieal channel-that-previdesthe-beacon-funetion, see [8]. a is calculated at
the UE. An example for calculating a as afunction of the time delay is givenin annex A.1.

SIRtARGET: Target SNR in dB. A higher layer outer loop adjusts the target SIR.

Constant value: This vaue shall be set by higher Layer (operator matter). and is broadcast on BCH.

If the midamble is used in the evaluation of Lp.ccpen and Lo, and the Tx diversity scheme used for the P-CCPCH
involves the transmission of different midambles from the diversity antennas, the received power of the different
midambles from the different antennas shall be combined prior to evaluation of these variables.
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4.4 Synchronisation and-Cell-Search-Pprocedures

441 Cell Search

During the iitial-cell search, the UE searches for a cell--}H-then and determines the midamble-the-downlink scrambling

code, basic mldamble code and frame wnchronlsatlon of that ceII Iheﬂ%ual—edJ—seare#we%fnehrermn
s $ 9 i .How cell search is
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Annex C (informative):
Cell search procedure

During the cell search, the UE searches for a cell and determines the downlink scrambling code, basic midamble code
and frame synchronisation of that cell. The cell search istypically carried out in three steps:

Step 1: Primary synchronisation code acquisition

During the first step of the cell search procedure, the UE uses the SCH's primary synchronisation code to
find a cell. This is typicaly done with a single matched filter (or any similar device) matched to the
primary synchronisation code which is common to al cells. A cell can be found by detecting peaks in the
matched filter output.

Note that for a cell of SCH slot configuration case 1, the SCH can be received periodically every 15 dots.
In case of acell of SCH dot configuration case 2, the following SCH slot can be received at offsets of
either 7 or 8 dots from the previous SCH dot.

Step 2: Code group identification and slot synchronisation

During the second step of the cell search procedure, the UE uses the SCH's secondary synchronisation
codes to identify 1 out of 32 code groups for the cell found in the first step. This is typicaly done by
correlating the received signal with the secondary synchronisation codes at the detected peak positions of
the first step. The primary synchronisation code provides the phase reference for coherent detection of the
secondary synchronisation codes. The code group can then uniquely be identified by detection of the
maximum correlation values.

Each code group indicates a different to i parameter and 4 specific cell parameters. Each of the cell parameters is
associated with one particular downlink scrambling code and one particular long and short basic midamble code. When
the UE has determined the code group, it can unambiguously derive the dot timing of the found cell from the detected
peak position in the first step and the ty parameter of the found code group in the second step.

Note that the modulation of the secondary synchronisation codes also indicates the position of the SCH
dot within a 2 frames period, e.g. a frame with even or odd SFN. Additionally, in the case of SCH dot
configuration following case 2, the SCH slot position within one frame, e.g. first or last SCH dot, can be
derived from the modulation of the secondary synchronisation codes.

Step 3: Downlink scrambling code, basic midamble code identification and frame synchronisation

During the third and last step of the cell search procedure, the UE determines the exact downlink
scrambling code, basic midamble code and frame timing used by the found cell. The long basic midamble
code can be identified by correlation over the P-CCPCH (or any other beacon channel) with the 4 possible
long basic midamble codes of the code group found in the second step. A P-CCPCH (or any other beacon
channel) always uses the midamble m™® (and in case of Block-STTD also midamble m®) derived from the
long basic midamble code and always uses a fixed and pre-assigned channelisation code.

When the long basic midamble code has been identified, downlink scrambling code and cell parameter are also known.

The UE can read system and cell specific BCH information and acquire frame Synchronisation.

Note that even for an initial cell parameter assignment, a cell cycles through a set composed of 2 different
cell parameters according to the SFN of a frame, e.g. the downlink scrambling code and the basic
midamble code of a cell aternate for frames with even and odd SFN. Cell parameter cycling leaves the
code group of acell unchanged.

If the UE has received information about which cell parameters or SCH configurations to search for, cell search can be
simplified.
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‘ Annex €-D (informative):
Change history
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5.1

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTES:

UE measurement abilities

Measurements for TDD which are specified on the Primary CCPCH (P-CCPCH) are carried out on the P-
CCPCH or on any other beacon physical-channel swith-beacen-funetion, see [6].

For these beacon channels providing-beacon-funetion-[6], the received power measurements shall be
based on the sum of the received powers for midambles m* and m® if Block-STTD is applied to the P-
CCPCH.

The UTRAN has to take into account the UE capabilities when specifying the timeslots to be measured in
the measurement control message.

The RSCP can either be measured on the data part or the midamble of a burst, since thereis no power
offset between both. However, in order to have a common reference, the measurement on the midambleis
assumed.

Theline ‘applicable for’ indicates whether the measurement is applicable for inter-frequency and/or intra-
frequency and furthermore for idle and/or connected mode.
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