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1 Scope

The present document describes spreading and modulation for UTRA Physical Layer TDD mode.
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7 Synchronisation codes

7.1 Code Generation

The Primary code sequence, C,, is constructed as a so-called generalised hierarchical Golay sequence. The Primary SCH
is furthermore chosen to have good aperiodic auto correlation properties.

Definea=< Xy, Xp, Xa, ..., X6>=<1,1,1,1,1,1,-1,-1,1,-1,1,-1,1,-1,-1, 1>

The PSC code word is generated by repeating the sequence ‘a modulated by a Golay complementary sequence and
creating a complex-valued sequence with identical real and imaginary components.

The PSC code word C, isdefined as  C,=< y(0),y(1),y(2).....y(255) >
wherey = (1+])" <a,a,a,- a,-a,a,-a,-a,a,a,a,-a,a,-a,a,a>
and the left most index corresponds to the chip transmitted first in each time slot.

The 16-12 secondary synchronization code words, { Cy,...,€15C11} are complex valued with identical real and
imaginary components, and are constructed from the position wise multiplication of a Hadamard sequence and a
sequence z, defined as

z=<b,b,b,- b,b,b,- b,- b,b,- b,b,- b,- b,- b,- b,-b >, where
b= < Xiyeees Xg,m Xgyeeim X >=<1,1,1,1,1,1,-1,-1,-1,1,-1,1,-1, 1,1, -1>.
The Hadamard sequences are obtained as the rows in a matrix Hg constructed recursively by:

Ho =@
H _aH, He o
k — -
ng-l - Hk-lﬂ

The rows are numbered from the top starting with row 0 (the all zeros sequence).

k31

Denote the n:th Hadamard sequence h, as arow of Hg humbered from thetop, n=0, 1, 2, ..., 255, in the sequel.

Furthermore, let h.(i) and z(i) denote the i:th symbol of the sequence hy,, and z, respectively wherei =0, 1, 2, ..., 255
and i = 0 corresponds to the leftmost symbol.

Thei:th SCH code word, Cscpj, | =0, ..., 45-11 isthen defined as
Cschi=(1+]))" <hn(0) " Z(0), hy(1) © (1), hn(2) ~ Z(2), ..., hn(255) © 2z(255)>,
where m= (16 i) and the leftmost chip in the sequence corresponds to the chip transmitted first in time.
This-code word-ts-chosen-from-every-16" -row-of the matrix-Hg.- which-yid ds-16-possible codewords:
The Secondary SCH code words are defined in terms of Cscy; and the definition of {C,,...,E15C11} now follows as:
Ci = CSCH,i y |:0,,11.5

7.2 Code Allocation

Three SCH codes are QPSK modulated and transmitted in parallel with the primary synchronization code. The QPSK
modulation carries the following information.

- The code group that the base station belongs to (5 bits; Cases 1, 2)

- The position of the frame within an interleaving period of 20 msec (1 bit, Cases 1, 2)

3GPP
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- The position of the slot within the frame (1 bit, Case 2)

The modulated codes are a so constructed such that their cyclic-shifts are unique, i.e. a non-zero cyclic shift less than 2
(Case 1) and 4 (Case 2) of any of the sequencesis not equivalent to some cyclic shift of any other of the sequences.
Also, anon-zero cyclic shift less than 2 (Case 1) and 4 (Case 2) of any of the sequencesis not equivaent to itself with
any other cyclic shift lessthan 8. The secondary synchronization codes are partitioned into two code sets for Case 1 and
four code sets for Case 2. The set is used to provide the following information:

Case 1.

Table 2: Code Set Allocation for Case 1

Code Set Code Group
1 0-15
2 16-31

The code group and frame position information is provided by modulating the secondary codes in the code set.

Case 2

Table 3: Code Set Allocation for Case 2

Code Set Code Group
1 0-7
2 8-15
3 16-23
4 24-31

The dot timing and frame position information is provided by the comma free property of the code word and the Code

group is provided by modulating some of the secondary codes in the code set.

The following SCH codes are allocated for each code set:

Casel

Code st 1:
Code st 2

Case 2

Code set 1:
Code set 2:
Code set 3:

CO! Cl: CZA
C31 C41 C5A

CO! Cl: CZA
C31 C41 C5A
CG! C71 C8

Code st 4: Cg, Clo, CllA
The following subsections 7.2.1 to 7.2.2 refer to the two cases of SCH/P-CCPCH usage as described in [7].

| Notethat in the Tables 4-6-5 corresponding to Cases 1,2-and-3, respectively, Frame 1 implies the frame with an odd
SFN and Frame 2 implies the frame with an even SFN.
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7.2.1 Code allocation for Case 1:

Table 4: Code Allocation for Case 1

Code Group Code Set Frame 1 Frame 2 Associated
foffset
0 1 Co Cy C Co Cy -Co to
1 1 Co -C1 C Co -C, -Co 151
2 1 -Co Ci1 Cz -Co Ci -Co to
3 1 -Co -C1 Cz -Co -Cy -Co t3
4 1 iCo JC4iC, Co iCo iC1 -Co ta
5 1 iCo -jC1 C, iCo -jC1 -Co ts
6 1 -jCo JC4iC, Co -jCo iC1 -Co te
7 1 -jCo -jC1 Cz -jCo -jC1 -Co t7
8 1 iCo JC,|C) Ci iCo iC2 -Cy ts
9 1 iCo -jC2 Ci iCo -jC2 -Cy to
10 1 -jCo JC,|C) Ci -jCo iC2 -Cy t10
11 1 -jCo -jC2 Ci -jCo -iC> -Cy t11
12 1 iC1 JC,|C) Co J3G4iCy iC2 -Co ti2
13 1 iC1 -jC2 Co JC4iC, -iC> -Co t13
14 1 -jC1 JC,|C) Co -jC1 iCo -Co t14
15 1 -jC1 -jC2 Co -jC1 -jC2 -Co tis
16 2 Cs Cs Cs Cs Cy -Cs t16
17 2 Cs -Cs Cs Cs -Cy -Cs 117
Ya Ya Ya Ya Ya Ya Ya Ya Ya
20 2 iCs JC4C4 Cs iCs jCs -Cs t20
Ya Ya Ya Ya Ya Ya Ya Ya Ya
24 2 iCs JC5|Cs Ca iCs JC5|Cs -Cy4 to4
Ya Ya Ya Ya Ya Ya Ya Ya Ya
31 2 -jCa -iCs Cs -jCa -iCs -Cs 131

NOTE: The code construction for code groups 0 to 15 using only the SCH codes from code set 1 is shown. The
congtruction for code groups 16 to 31 using the SCH codes from code set 2 is done in the same way.
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