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3G TS 25.223 V3.2.0 (2000-03)

1 Scope

The present document describes spreading and modulation for UTRA Physical Layer TDD mode.
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10 3G TS 25.223 V3.2.0 (2000-03)

7 Synchronisation codes

7.1 Code Generation

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

Definea=<x X, X3, ..., X>=<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 wordGs defined as &< y(0),y(1),y(2),...,y(255) >
wherey = (1+])x<a,a,a,—-a,—a,3,-a,—a,a,a,a,—a,a,—a,a,a >
and thdeft most index corresponds to the chip transmitted first in each time slot.

The1612 secondary synchronization code wordsg,{C,C:5C;; } 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=<Db,b,b,~b,b,b,—b,~b,b,—b,b,—b,-b,-b,~b,—b >, where
b= < Xy XgyXgreerXgg >= <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 lfiatorstructed recursively by:

Ho =D
Hk:%::k_l _HH“E k21
k-1 k-1

The rows are numbered from the top starting with @qithe all zeros sequence)
Denote then:th Hadamard sequenbgas a row oHg numbered from the top, n =0, 1, 2, ..., 26%he sequel.

Furthermore, leh(i) andz(i) denote thé: th symbol of the sequentg andz, respectively where=0, 1, 2, ..., 255
andi = 0 corresponds to the leftmost symbol.

The i:th SCH code word, &y, i = 0, ...,4511is then defined as
Cschi= (1 +j) x <hy(0) x Z(0), hyy(1) x Z(1), hn(2) % 2(2), ..., hy(255) % z(255)>,
wherem = (16xi) and the leftmost chip in the sequence corresponds to the chip transmitted first in time.
hi I lic ol : " ” it which yi |
The Secondary SCH code words are defined in termgfi@nd the definition of {g;...,S:5Cy, } now follows as:

Ci = CSCH,ia i:O,...,ll.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)
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1 3G TS 25.223 V3.2.0 (2000-03)

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

The modulated codes are also 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 sequences is not equivalent to some cyclic shift of any other of the sequences.
Also, a non-zero cyclic shift less than 2 (Case 1) and 4 (Case 2) of any of the sequences is not equivalent to itself with
any other cyclic shift less than 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 slot 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:
Case 1
Code setl: £ C;, C,
Code set2: £C;, G

Case 2
Code setl: §C, G,
Code set2: £Cy, G
Code set3: £ G, G
Code set 4: & Cip, Cia
The following subsections 7.2.1 to 7.2.2 refer to the two cases of SCH/P-CCPCH usage as described in [7].

| Note that in the Tables @5 corresponding to Cases 1g#hd-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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1 3G TS 25.223 V3.2.0 (2000-03)

7.2.1 Code allocation for Case 1:

Table 4: Code Allocation for Case 1

Code Group Code Set Frame 1 Frame 2 Associated
{ofiset
0 1 Co Ci1 Co Co C1 -C2 to
1 1 Co -C1 Co Co -C1 -Co 1
2 1 -Co Ci1 Co -Co Ci1 -Co to
3 1 -Co -C1 Co -Co -C1 -Co t3
4 1 iCo JG4Cy Co iCo jC1 -Co ta
5 1 iCo -iC1 Cz iCo -jC1 -C2 ts
6 1 -iCo J4C4jCy C -jCo jC1 -C2 ts
7 1 -iCo -jC1 Co -iCo -jC1 -Co tz
8 1 jCo J-Gg@g Cl jCO jCz 'Cl tg
9 1 iCo -jCa C1 iCo -iC2 -Cy to
10 1 -iCo JC2|Co Ci1 -iCo iCo -C1 t10
11 1 -iCo -iCo Ci -iCo -iCo -C1 t11
12 1 jC1 JC,[Co Co JC1C1 iC2 -Co t12
13 1 jC1 -iC2 Co JC4jCy -iCo -Co t13
14 1 -iC1 J3C2|Co Co -iC1 jC2 -Co t1g
15 1 -jC1 -iCo Co -jC1 -iCo -Co 15
16 2 Cs Ca Cs Cs Ca -Cs 16
17 2 Cs -Ca Cs Cs -Ca -Cs t17
20 2 iCs JC4Cy Cs jCs jCa -Cs t20
24 2 iCs JG5iCs Cs iCs JG5iCs -Cs to4
31 2 -iCa -iCs Cs -iCa -iCs -C3 t31

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

3GPP
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6.2 Channelisation codes
The elementsy’; k=1,...,K; q=1,...,@Q of the real valued channelisation codes

1,...K;
shall be taken from the set
ve={1-1} 3)

The cgg are Orthogonal Variable Spreading Factor (OVSF) codes, allowing to mix in the

same timeslot channels with different spreading factors while preserving the
orthogonality. The OVSF codes can be defined using the code tree of figure 1.

cg‘j =(111) e

Cor ~ (0D o
coy S(ALLD)
ctD = (1)
Q=
co? = (111D
S =G
o s P R
Q=1 Q=2 Q=4

Figure 1:Code-tree for generation of Orthogonal Variable Spreading Factor (OVSF) codes
for_Channelisation Operation

Each level in the code tree defines a spreading factor indicated by the value of Q in the
figure. All codes within the code tree cannot be used simultaneously in a given timeslot.
A code can be used in a timeslot if and only if no other code on the path from the specific
code to the root of the tree or in the sub-tree below the specific code is used in this
timeslot. This means that the number of available codes in a slot is not fixed but depends
on the rate and spreading factor of each physical channel.

The spreading factor goes up tQAR=16.

6.3 Scrambling codes

The spreading of data by a real valued channelisation@8def length Q is followed
by a cell specific complex scrambling sequerice (i_l,f_z,...,f_le). The elements

i,;1=1...16 of the complex valued scrambling codes shall be taken from the complex
set



M\l :{1:j|'11'j}- (54.)
In equatiors-4 the letter j denotes the imaginary unit. A complex scrambling ¢otse

generated from the binary scrambling covzie§(vl, Vaseens V16) of length 16 shown in
Annex A. The relation between the elementnd i is given by:

v; :(j)i O, v D{J,—l}, i=1,..16 (65)

Hence, the elements of the complex scrambling code are alternating real and
imaginary.

The length matching is obtained by concatenating«@Qx spread words before the
scrambling. The scheme is illustrated in figdfebelow and is described in more detail
in section 6.4.

(ki) (ki) (ki)
d1 dz dm data symbols

11

Spreading of each data symbol by channelisation cd

v

dik,i)-(cj(-k,i)’cék,i)’-“’Cg((,i) dék,i).(cj(-k,i)’Cék,i)’.”’cg:i)) d&.(c_{k'i),Cgk'i),...,cgi’i))
Q

Chip by chip multiplication by scrambling code

211221 'l!Q(l!Q({I_I 1‘_/2QK1 ’YQMAX_Q<+1’ \—/QMAX

'

Spread and scrambled data

Figure 2: Spreading of data symbols

6.4 Spread signal of data symbols and data blocks

The combination of the user specific channelisation and cell specific scrambling codes
o - (k) .
can be seen as a user and cell specific spreadmgs&‘bd%sp ) with
(k) — ~(K)
s’ =cC

el
p 1+(p-1) mOko] 1+[(p 1 mOdQMAX]

With the root raised cosine chip impulse filtep@rthe transmitted signal belonging to
the data blocki®? of equation transmitted before the midamble is



Nk Qk
d®9() = Z did z o, g (Tt~ (@-Tc = (1-2QT) 9
n=1 g=1

and for the data block®? of equation transmitted after the midamble
Nk Qk
d®*d () = Zg&“) leg,ﬁil)w [Tro(t = (4= DTe = (N-DQTe = NiQiTe = LinTe)- (47)
n= g=

whereL, is the number of midamble chips
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Annex A (Normative):
Scrambling Codes

The applicable scrambling codes are listed in below. Code numbers are referring to table
6 ‘Mapping scheme for Cell Parameters, Code Groups, Scrambling Codes, Midambles
| and tset in Section 723 ‘ Cede-Allecatioftvaluation ofsynchronisation codés
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7 Synchronisation codes

7.1 Code Generation

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

Definea=<x X, X3, ..., X>=<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 wordGs defined as &< y(0),y(1),y(2),...,y(255) >
wherey = (1+])x<a,a,a,—-a,—a,3,-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 126 secondary synchronization code words,;,{C, C; Cs Cs Cs Cs Cip Cip Ci3.Ci4,Cys5} 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=<Db,b,b,~b,b,b,—b,~b,b,—b,b,—b,-b,-b,~b,—b >, where
b= < Xy Xgy~XgreerXyg >=<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 lfiatorstructed recursively by:

Ho =D
Hk:%::k_l _HH“E k21
k-1 k-1

The rows are numbered from the top starting with @qithe all zeros sequence)
Denote then:th Hadamard sequence as a rowdghumbered from the top, n =0, 1, 2, ..., 288he sequel.

Furthermore, leh(i) andz(i) denote thé: th symbol of the sequentg andz, respectively where=0, 1, 2, ..., 255
andi = 0 corresponds to the leftmost symbol.

The i:th SCH code word, &, i=0,1, 3,4, 5, 6,8,10, 12, 13,-34.15 is then defined as

Csch,i = (1 +j) x <h,(0) % Z(0), hy(1) x (1), hin(2) % 2(2), ..., hy(255) % z(255)>,
wherem = (16xi) and the leftmost chip in the sequence corresponds to the chip transmitted first in time.
This code word is chosen from every"I®w of the matrixHs., which yields 16 possible codewords.

The Secondary SCH code words are defined in termg@fi@&nd the definition of {g_C, C; C4 Cs Cs Cs Cip Cyp,
Cy3.C14~,Cy5} now follows as:

Ci=Cschi,i1=0,1,3,4,5,6,8, 10,12, 13,3415

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);

3GPP
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- the position of the frame within an interleaving period of 20 msec (1 bit, Cases 1, 2);

11

- the position of the slot within the frame (1 bit, Case 2).

The modulated codes are also 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 sequences is not equivalent to some cyclic shift of any other of the sequences.
Also, a non-zero cyclic shift less than 2 (Case 1) and 4 (Case 2) of any of the sequences is not equivalent to itself with
any other cyclic shift less than 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 slot 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:

Case 1

Code set 1: &, Cy3, Cps,
Code set 2: &o, Cuz, Cara

Case 2

Code set 1: &, Ci3, Cs,
Code set 2: &0, Cyi3, Caps
Code set 3: £, C, Carn
Code set 4: &, Cy, Cruss

The following subclauses 7.2.1 to 7.2.2 refer to the two cases of SCH/P-CCPCH usage as described in [7].

Note that in the Tables 4-6 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.

3GPP
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7.2.1 Code allocation for Case 1

NOTE: Modulation by "j" indicates that the code is transmitted on the Q channel.

Table 4: Code Allocation for Case 1

Code Group Code Set Frame 1 Frame 2 Associated
toffset
0 1 Co1 Cu Cazs Co1 Cu -Cas to
1 1 Co1 -Ci3 Cazs Co1 -Ci3 -Cas t1
2 1 -Co1 Cu3 Cazs -Co1 Cu3 -Cas t2
3 1 -Coy -Ci3 Cazs -Cor -Cu3 -Cas t3
4 1 jCo1 JCi3 Cas jCo1 jCi3 -Cas s
5 1 jCo1 -jCas Cos jCo1 -jC13 -Cas ts
6 1 -jCo1 JCi3 Cos -jCo1 jCi3 -Cos ts
7 1 -jCo1 -jC13 Czs -jCo1 -jC13 -Cas tz
8 1 jCo1 JCas Cis jCo1 jCa2s -Ci3 tg
9 1 jCo1 -jCas Ci3 jCo1 -jCas -Ci3 to
10 1 -jCo1 JCo2s Cis -jCo1 jCa2s -Ci3 t1o
11 1 -jCo1 -jCa2s Cu3 -jCo1 -jCa2s -Cu3 t11
12 1 jCi3 JCas Co1 JCi3 jCas -Co ti2
13 1 jCis -jCas Co1 JCi3 -jCas -Co1 13
14 1 -jC13 JCos Co1 -jCis jCas -Co1 14
15 1 -jC13 -jCas Coz -jC13 -jCas -Co1 t1s
16 2 Caiwo Ca3 Csu4 Cawo Ca3 -Cs14 t1e
17 2 Ca1o -Cai3 Csi4 Cauwo -Cai3 -Cs14 17
| 20 2 jCs10 JCu13 Cs14 jCs10 jCa13 -Cs14 t20
| 24 2 jCs10 jCs14 Cas jCs10 JCs14 -Ca1s to4
| 31 2 -jCa13 -jCs14 Ca1o -jCa13 -|Cs14 -Ca10 t31

NOTE: The code construction for code groups 0 to 15 using only the SCH codes from code set 1 is shown. The
construction for code groups 16 to 31 using the SCH codes from code set 2 is done in the same way.
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71.2.2

Code allocation for Case 2

13

Table 5: Code Allocation for Case 2

Code Code Frame 1 Frame 2 Associated t offset
Group Set Slot k Slot k+8 Slot k Slot k+8
0 1 Co1 Cu3 Cazs Co1 Cu3 -Cas | -Cos -Cu3 Czs -Cos -Ciz | -Cos to
1 1 Co1 -Ciz | Cos Co1 -Ciz | -Cos | -Cos Cu Cazs -Cor Cu -Cas t1
2 1 jCot | jCiz | Cos jCo1 jCiz | -Cas | -jCo1 -jCi3 | Cos | -jCax -jCi3 | -C2s t2
3 1 jCor | -jCi3 | Cos jCo1 -jCi3 | -Cos | -jCo1 jCi3 Cos | -jCo1 jCi3 -Cas t3
4 1 jCo1r | jCos | Cus jCo1 jCos | -Ciz | -jCo1 5jCaos | Ci3 | -jCor | -jCas | -Ci3 tq
5 1 jCo1r | -jCas | Cu3 jCo1 -jCas | -Ci3 | -jCos jCas Ciz | -jCos jC2s | -Ciz ts
6 1 jCiz | jC2s | Co1 jCi3 jC2s | -Co1 | -JCu3 -jC2s | Cor | -JCus -jC2s | -Co1 te
7 1 jCiz | -jCas5 | Co1 jCis -jC25 | -Co1 | -jCas jCas Co1 -jCa3 jCas -Co1 t7
8 2 Cs0 | Caz | Csu4 Cauwo Ca3 - -Cawo -Ca13 | Csua | -Cawo -Ca13 - te
Cs14 Cs14
9 2 Cauo -Ca13 | Csu4 Cauo -Ca13 - -Cawo Cais Cs14 -Cawo Cais - tg
Csi4 Cs14
10 2 jCaw0 | jCa13 | Csua | jCaw0 jCa13 - -jCa10 | -jCa13 | Cs14 | -jC310 | -jCas3 - t1o
Cs14 Cs14
11 2 jCa10 - Cois | jCao | -jCarz | - -jCs10 | jCa1z | Cos1a | -jCa10 | JCass - t11
jCa13 Csi4 Csi4
12 2 jCaw0 | jCs1a | Caz | jCaw0 iCs14 - -jCa10 | -jCs14 | Ca1z | -jC310 | -jCs14 - t12
Cui3 Ca3
13 2 jCa10 - Caz | jCao | -Cos2s | - -jCa10 | jCs14 | Ca1z | -jCs0 | JCs14 - t13
jCs14 Cu3 Cus
14 2 jCa13 | [Cs14 | Caro | [Cazz | [Cs1s - | [ICas | -iCs14 | Caio | -jCaz3 | -jCsa | - tia
Csio Cs1o
15 2 jCa13 - Cawo | jCa1z | -JCsua - -jCs13 | JCs1a | Ca1o | -jCa1z | jCsu4 - tis
jCs14 Caio Caio
16 3 Ceo Czx | Csr2 Ceo Cze - -Ceo -Czs Csy12 -Cesp -Czs - tie
Cs12 Cs12
23 3 jCzs - Ceo | [Cas | -iCe12 | -Ceo | -ijCzs | [Cer2 | Ceo | -jCz6 | jCerz | -Cep t2o
jCa12
5 Ci 5 Ci
5 5
31 4 jCaos - Cos | JCaos - -Cos | -jCa0g | jCaaas | Cos | -jCi08 | jCia15 | -Cos ta1
jCaua jCiu15
5
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NOTE: The code construction for code groups 0 to 15 using the SCH codes from code sets 1 and 2 is shown. The constrdetgnotdipsc® to 31 using the SCH
codes from code sets 3 and 4 is done in the same way.
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3 Symbols and abbreviations

3.1 Symbols

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

Cp: PSC
G i:th secondary SCH code

3.2 Abbreviations

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

CDMA Code Division Multiple Access

P-CCPCH Primary Common Control Physical Channel
PN Pseudo Noise

PSC Primary Synchronisation Code

QPSK Quadrature Phase Shift Keying

RACH Random Access Channel

SCH Synchronisation Channel

3GPP
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6.5 Modulation

The complex-valued chip sequence is QPSK modulated as shown in Figure 3 below.

cos(uy)
Re{S} | Pulse- |
Split " | shaping
Complex-valued S real &
chip sequence » imag.
parts Im{S} _ Pulse_- ‘
~| shaping
-sin(ax)

Figure 3: Modulation of complex valued chip sequences

The pulse-shaping characteristics are described in [12] and [13].

6.5.1 Combination of physical channels in uplink

Figure 4 illustrates how the maximum of two different physical uplink channels are combined within one timeslot. Each
complex-valued spread channel is separately weighted by a weight faatmtad@mbined using complex addition.

Y

Different uplink

Physical channels Gy z —»
(point S'in
_>?_> Figure 3)
G,

Figure 4: Combination of different physical channels in uplink

6.5.2 Combination of physical channels in downlink

Figure 5 illustrates how different physical downlink channels are combined within one timeslot. Each complex-valued
spread channel is separately weighted by a weight fagttfra&timeslot contains the SCH, the complex-valued SCH, as
described in [7] is separately weighted by a weight factey.@\ll downlink physical channels are then combined using
complex addition.
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Different downlink _>?_>
Physical channels
Gy
—>

S —»

_>(%)_> (point S in
SCH Figure 3)

Figure 5: Combination of different physical channels in downlink in case of SCH timeslot
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7 Synchronisation codes

7.1 Code Generation

The pRimary synchronisationode-seguenr(BSC) G, is constructed as a so-called generalised hierarchical Golay
sequence. The PSCPRrimary-SGHurthermore chosen to have good aperiodic auto correlation properties.

Definea=<x %, X3, ..., %6>=<1,1,1,1,1,1,-1,-1,1,-1,1,-1,1,-1,-1,1>

The PSC—cede-werid 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 PSG-code-woiG, is defined as &< y(0),y(1),y(2),...,y(255) >
wherey = (1+])x<a,a,a,—a,—a,a,—a,—a,a,4,a,—a,a,—a,a,a >
and the left most index corresponds to the chip transmitted firstirtinsetiot

The 16 secondary synchronization codes—wd@s...,C,;s} 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=<Db,b,b,~b,b,b,~b,—b,b,~b,b,~b,~b,-b,—b,~b >, where

b=
< KokgyKgr Kg = < Xpy Xo0 X35 Xy, X5, Xg s X7, X, ™ Xg s =X 00X, ™ X2 T X3 T Xpa T X5 X 2
=<1+ 134+ 1 -1 -1 -1 1 -1 -1 111>,

and %, X, Xs, ..., X1 are the same as in the definition of the sequé&iabove.

The Hadamard sequences are obtained as the rows in alfatdrstructed recursively by:

Ho =)
Hk:%::k_l _HH“E k=1
k-1 k-1

The rows are numbered from the top starting with @dqithe all-zere®nes sequence)
Denote then:th Hadamard sequence as a rowghumbered from the top, n =0, 1, 2, ..., 288he sequel.

Furthermore, leh,(i) andz(i) denote thé th symbol of the sequentg, andz, respectively where=0, 1, 2, ..., 255
andi = 0 corresponds to the leftmost symbol.

The i:th_secondary SCH code wordicG, i =0, ..., 15 is then defined as
Csenj = (1 +]) x <hiy(0) x Z0), hi(1) x (1), hn(2) * Z(2), ..., hn(255) x Z(255)>,
wherem = (16xi) and the leftmost chip in the sequence corresponds to the chip transmitted first in time.

This code word is chosen from every"I®w of the matrixHg., which yields 16 possible codewords.

G—= P\%@Hv_i,, =015

3GPP
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7.3 Evaluation of synchronisation codes

The evaluation of information transmitted in SCH on code group and frame timing is shown in table 6, where the 32
code groups are listed. Each code group is containing 4 specific scrambling codes (cf. subclause 6.3), each scrambling
code associated with a specific short and long basic midamble code.

Each code group is additionally linked to a speciigst thus to a specific frame timing. By using this scheme, the UE
can derive the position of the frame border due to the position of the SCH sequence and the knowlgdgehesf t
complete mapping of Code Group to Scrambling Code, Midamble Codegiatid tepicted in table 6.

Table 6: Mapping scheme for Cell Parameters, Code Groups, Scrambling Codes, Midambles and t Offset
CELL Code Associated Codes Associat
PARA- Group Scrambling Long Basic Short Basic ed toffset
METER Code Midamble Midamble

Code Code

0 Group 0 Code 0 MpLo MsLo to
1 Code 1 MpLy MsL1
2 Code 2 MpL2 MsL2
3 Code 3 MpL3 MsL3

4 Group 1 Code 4 MpLa MsL4 t1
5 Code 5 MpLs Msis5
6 Code 6 MpLe MsLe
7 Code 7 MpL7 MsL7

124 Group 31 Code 124 MpL124 MsL124 ta1
125 Code 125 MpL125 MsL125
126 Code 126 MpL126 Ms| 126
127 Code 127 MpL127 MsL127

For basic midamble codes-itf. [7]FS-25-22]1 annex A ‘Basic Midamble Codes’.

Each cell shall cycle through two sets of cell parameters in a code group with the cell parameters changing each frame.
Table 7 shows how the cell parameters are cycled according to the SFN.

Table 7: Alignment of cell parameter cycling and SFN

Initial Cell Code Group Cell Parameter Cell Parameter
Parameter used when used when
Assignment SFNmod 2=0 SFNmod2=1
0 Group 10 0 1
1 1 0
2 2 3
3 3 2
4 Group 21 4 5
5 5 4
6 6 7
7 7 6
124 Group 3231 124 125
125 125 124
126 126 127
127 127 126
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Annex B (informative):
Generalised Hierarchical Golay Sequences

B.1 Alternative generation

The generalised hierarchical Golay sequences for the PSC described in 7.1 may be also viewed as generated (in real
valued representation) by the following methods:

Method 1.

The sequence y is constructed from two constituent sequeraedx, of lengthn, andn, respectively using the
following formula:

- V(i) =x%(imodn) *x,(idivny),i=0...(n*n,) - 1.

The constituent sequencgsandx, are chosen to be the following length 16 (ine= n, =16) sequences:

- x is defined to be the length 164) Golay complementary sequence obtained by the delay mé&trix [B,
4, 1,2] and weight matrix W =[1, -1, 1,1].

- % s a generalised hierarchical sequence using the following formula, selecting s=2 anieusimyGolay
complementary sequencesand % as constituent sequences. The length of the sequgrnoe x is called g

respectively p

- %(i) = X4(i mods + s*(i div sry)) * x5((i div symodng), i =0 ... fiz* ny) - 1.

- x and x are defined to biglentical and the length 4 & N“=2) Golay complementary sequence obtained by
the delay matrix § = D =[1, 2] and weight matrix W = W® =1, 1].

The Golay complementary sequencegand ¥ are defined using the following recursive rielat

ag(K) = 8(K) andby(k) = 8(K);

a,(K) =ay.4(k) + WO b1 (k-D?));

B(K) = an1(K) - W -y 1 (k-DY);
k=0,1,2, ..., 2N -1;

n=1,2, ... N.

The wanted Golay complementary sequende defined by @ assuminqn=N". The Kronecker delta function is
described by, k,j and n are integers.

Method 2

The sequence y can be viewed as a pruned Golay complementary sequence and generated using the following
parameters which apply to the generator equations for a and b above:

(@) Letj=0, NP =8.
(b) [D,°,D,°.Ds’,D,%,D:",Ds’.D,°, D] = [128, 64, 16, 32, 8, 1, 4, 2].

(c) W% W,° Wa’ W, W’ W’ W W =1, -1,1,1,1,1, 1, 1].
(d) For n = 4, 6, set 4tk) = au(Kk), bs(K) = as(K).
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‘ Annex B-C (informative):
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