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4.4.1 Cell Search

During the initial cell search, the UE searches for acell. It then determines the midamble, the downlink scrambling
code and frame synchronisation of that cell. Theinitial cell search uses the Physical Synchronisation Channel (PSCH)
described in [8]. The generation of synchronisation codes is described in [10].

Thisinitial cell searchis carried out in three steps:
Step 1: Slot synchronisation

During the first step of the initial cell search procedure the UE uses the primary synchronisation code ¢, to acquire slot
synchronisation to the strongest cell. Furthermore, frame synchronisation with the uncertainty of 1 out of 2 is
obtained in this step. A single matched filter (or any similar device) is used for this purpose, that is matched to the
primary synchronisation code which is common to all célls.

Step 2: Frame synchronisation and code-group identification

The Step 2 is described for the case where PSCH and PCCPCH are in timeslot k and k+8 with k=0%4 6.

During the second step of the initial cell search procedure, the UE uses the modulated Secondary Synchronisation
Codes to find frame synchronisation and identify one out of 32 code groups. Each code group is linked to a specific
torfsr, thus to a specific frame timing, and is containing 4 specific scrambling codes. Each scrambling code is
associated with a specific short and long basic midamble code.

In Cases 2 and 3 it isrequired to detect the position of the next synchronization slots. To detect the position of the next
synchronization slots, the primary synchronization code is correlated with the received signal at offsetsof 7 and 8
time slots from the position of the primary code that was detected in Step 1.

Then, the received signal at the positions of the synchronization codes is correlated with the primary synchronization
Code C, and the secondary synchronization codes { Cy,...,C;s} . Note that the correlations can be performed coherently
over M time dots, where at each slot a phase correction is provided by the correlation with the primary code. The
minimal number of time slotsis M=1, and the performance improves with increasing M.

Step 3: Scrambling code identification

During the third and last step of the initial cell-search procedure, the UE determines the exact basic midamble code
and the accompanying scrambling code used by the found cell. They are identified through correlation over the
PCCPCH with all four midambles of the code group identified in the second step . Thus the third step is a one out of

four decision. This step is taking into account that the PCCPCH containing the BCH is transmitted using the first
spreading code (@350 in [10] ) and using the first midamble m™® (derived from basic midamble code mpin [8] ).
Thus PCCPCH code and midamble can be immediately derived when knowing scrambling code and basic midamble
code. Note that the cell parameters change from frame to frame, cf. ‘ Table 8 Alignment of cell parameter cycling and
system frame number’ in [10], so the midamble and scrambling code will cycle to the next midamble and scrambling
caode in the code group in the next frame.
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