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Text proposal for 25.221

5.4 The physical synchronisation channel (PSCH)

[ Editors Note : The detailed scheme of CCCH pointing by SCH is FFS.]

Fhe PSCH-ssimilarto-the FBB-SEH-In order not to limit the UL/DL asymmetry the PSCH is
mapped on one or two DL slots per frame only.

There are three cases of SCH and CCCH allocation as follows:

Case 1) SCH and CCCH allocated in TS#k, k=0....154

Case 2) SCH intwo TS and CCCH in the same two TS: TS#k and TS#k+8, k=0...76

Case 3) SCH in two TS, TS#k and TS#k+8, k=0...76, and the primary CCCH TS#i, i=0...154,




pointed by SCH
The position of SCH (value of k) in frame can change on a long term basis-ir-any-case.

Figure 12-is one example, k=0, of Case 2 or Case 3. In this case, the PSCH uses system-wide

always the same two DL slots, which are slot 0 and slot 8.
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Figure 12 Scheme for Synchronisation channel SCH consisting of one primary sequence
C, and —N-3 parallel secondary sequences S.-per slot, {example-offerCase2-orCase-3;
sledderennn 0 M= o coon o

As depicted in Figure 12, the PSCH consists of a primary code sequence and N3 parallel
secondary code sequences with-of length 256 chips lergtheach. N=3ferecase 1 N=4forCase2;
and—N—?—fe%ase%—?he%&edsequeﬂee&@pandQ —pothoesome oo in FoDMede oo 100 The
primary and secondary code sequences are defined in TS 25.223 Section 7.1. The secondary
codes are transmitted either in the | channel or the Q channel, depending on the code group.

Due to mobile to mobile interference, it is mandatory for public TDD systems to keep
synchronisation between base stations. As a consequence of this, a capture effect concerning
PSCH can arise. The time offset st €nables the system to overcome the capture effect.

The time offset tyse iS One of 32 values, depending on the cell parameter, thus on the code group
of the cell, cf. “Table 9 Mapping scheme for Cell Parameters, Code Groups, Scrambling Codes,
Midambles and tyset’ in ‘TS25.223 Spreading and modulation (TDD)'. The exact value for togset,
regarding column ‘Associated tqfset’ in Table 9 from TS25.223, is given by:
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Text Proposal for 25.223

7. Synchronisation codes

7.1 Code Generation

properties:
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7.1.1 Primary Code

The Primary code sequence, C, is constructed as a so-called generalised hierarchical Golay

sequence. This primary code is the same as the primary code used in FDD mode.The Primary SCH

is furthermore chosen to have good aperiodic auto correlation properties.
Letting a = < X1, X2, X3, ..., X16>=<0,0,0,0,0,0,1,1,0,1,0,1,0,1,1,0>,
The PSC code is generated by repeating sequence ‘a’ modulated by a Golay complementary
sequence.

Letting Y =< &,8,,a,,8,a,8,a,3,a,8,8,a,a,a >

The definition of the PSC code word C,, follows (the left most index corresponds to the chip
transmitted first in __each time_slot):
Cp=<y(0),y(1),y(2),...,y(255) >.

The PSC binary sequence is converted to a real valued sequence by the transformation ‘0'® 1,
and ‘1'® -1.

7.1.2 Secondary Codes

The Secondary Synchronization Codes (SSC's) are proposed to be common to all the base
stations. However, before the transmission, they are QPSK modulated. The QPSK modulation
carries the following information:

The code group that the base station belongs to (5 bits; Cases 1,2,3)

The position of the frame within an interleaving period of 20 mesec (1 bits, Cases 1,2,3)
The position of the slot within the frame (1 bit, Cases 2,3)

The location of the primary CCCH (3 bits, Case 3)

overlapping) for Case 3. The set used provide the following information:

Case 1:
Code Set Code Group
1 0-157
2 8151631




provided-code group and frame posmon mformatlon is prowded bv modulatlnq the secondarv
codes in the -code set.

Case 2:
Code Set Code Group
1 0-7
2 8-15
3 6-23
4 2431

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.

Case 3:

Code set k, k=1:32 is associated with Code group k-1. The slot information, the frame position
information is provided by the comma free property of the code and the primary CCCH position is
prowded by modulating some of the codes in the code set.

3)X:-Denote bv N, the number of secondary codes required for representlnq each of the above

cases. N =6 for case 1, N = 12 for case 2and N = 16 for case 3.

The SSC's {Ci, Cor—=, Cnn} are constructed as the position wise modulu 2 addition of the-a
mask sequence yz deﬁnedm%eeﬁen—?—l—l—and properly selected rows of the Hadamard matrix,
Hs. Hsis obtained recursively by,

=(0),
a-lkl Hk 19 k31
ngl klé

Letb = < X;,...,Xg, Xg,..., X >=<0,0,0,0,0,0,1,1,1,0,1,0,1,0,0,1> where x;,....x;¢ are defined in
Section 7.1.1. Then, length 256 mask sequence z is given as,

z=<b,b,b,b,b,b,b,b,b,b,b,b,b,b,b,b >.

The rows of Hadamarad matrix Hg are numbered from the top starting with row 0, hy, (the all
enezero sequence). The SSC'’s are constructed as




Ci(i) = hygo(i) +¥z(i), modulo 2,i=0, ..., 255 ;k=1,... N
where r(k) is given as below for Case 1, Case 2 and Case 3.

Case 1
116%[0.1,3] CodeSet1
(L) — 1116* [41516] CodeSet 2
7 16%[8,10,12] CodeSet 3
$16*[1314,15] CodeSet 4
116/[4,5,6] Codse2
Case 2
116*[0,1,2] Code Set 1
(k) = | 167 [345] Code Set 2
T 116%[6,7,8] Code Set 3
f16*[91011] Code Set 4

Case 3




r(k) =

116*[012]
£16*[34,5]
116*[6,7,8]
£16%[910,11]
ﬁ:ﬁ 16*[12,1314]
7116*[0,3,6]

I:ﬁ 16*[0,4,7]
116*[058]
£16%[0,912]
116*[0,10,13]
£16%[01114]
I:ﬁ 16*[1,37]
116*[14,6]

I:ﬁ 16*[159]
116*[1,8,10]
116*[11112]
£16*[11315]
116*[238]
116*[2,4,9]

I:ﬁ 16*[2,5,6]
116*[2,7,10]
£16*[21113]
116%[2,12,15]
£16*[3913]
I:j 16*[31012]
116*[31115]
I:ﬁ 16*[4,811]
116%[4,1014]
£16*[5,7,11]
116*[5,10,15]
£16%[6,9,14]
{16*[7,915]

Code Set 1
Code Set 2
Code Set 3

Code Set 4

Code Set 5

Code Set 6
Code Set 7
Code Set 8
Code Set 9
Code Set 10

Code Set11
Code Set 12
Code Set 13
Code Set 14
Code Set 15
Code Set 16
Code Set 17
Code Set 18
Code Set 19
Code Set 20
Code Set 21
Code Set 22
Code Set 23
Code Set 24
Code Set 25

Code Set 26
Code Set 27
Code Set 28
Code Set 29
Code Set 30
Code Set 31
Code Set 32

The SSC binary sequences are converted to a real valued sequence by the transformation ‘0'® 1,

and ‘1'® -1.




7.1.2.1 Case 1: One slot per frame, SCH and CCCH are in the same slot.

frwith-bHe b A C )

whe#e—bpareerwenﬂasThe three SSC s from each code set are aDDropnater modulated and

transmitted in parallel in each SCH slot and are given as
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Note that modulation by “j

win

indicates that the code is transmitted on the Q channel.

Code Code Set Frame 1 Frame 2 Associated
Group Lofset
0 1 < (&) Cs < (&) Cs fo
1 1 < -G Cs (& -G -Cs b
2 1 -G (&) Cs -G (&) -Cs b
3 1 -G -G Cs -G -G Cs s
4 1 G G, Cs G G, Cs L4
5 1 G 4G, Cs G 4G, Cs ts
6 1 4G G, Cs 4G G, Cs {s
! 1 4G 4G, Cs 4G 4G, Cs Iz
8 1 (o3 ICs (&) (o3 ICs -G ts
9 1 (o3 -Cs (&) (o3 -Cs -G fo
10 1 -Gy ICs (&) -Gy ICs -G tio
11 1 -Gy -Cs (&) -Gy -iCs -G f
12 1 G ICs < G, ICs -G tin
13 1 G, -Cs < G, -iCs -G fi3
14 1 -G, ICs < -G, ICs -G g
15 1 -G, -ICs G -G, -iCs -G 15
16 2 Cy Cs Cs C4 Cs -Ce li6
17 2 Cy -Cs Cs C4 -Cs -Ce iz
Ya Ya Ya Ya Ya Ya Ya Ya Ya
20 2 ICs ICs Ce ICs ICs -Ce foo
Ya Ya Ya Ya Ya Ya Ya Ya Ya
24 2 IC4 ICe Cs IC4 ICs -Cs fo4
Ya Ya Ya Ya Ya Ya Ya Ya Ya
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16 3 (& Ce | G| G Cg | -Co| -C; [ Cg | Co| -G | -Cg | -G tie
Ya Ya Ya Yo | Ya Ya Ya Ya Ya Yo | Y Ya Ya Ya Ya
23 3 ICs | -iCo | C7 | iCg | -Co | -C7 | -iCs | JCo | C7 | -jCg | JCo | -Cy t20
% 4 QlO Qll QlZ QlO Qll £12 QlO Qll QlZ QlO Qll £12 I24
Ya Ya Ya Yo | Ya Ya Ya Ya Ya Yo | Y Ya Ya Ya Ya
3_1 4 jgll 'iC1 2 QlO jgll jQ12 £10 'iC1 1 jng QlO 'iC1 1 jng £10 I31
Note that, the C, and {C,, ..., Cy} are pairwise mutually orthogonal and {C,, ..., Cy} were chosen
to have good aperiodic cross correlation properties with C,.
7.1.2.3 Case 3: SCH points the CCCH location in the frame
E@—Wl%h—bl_é,—l—e%;_e*—_@;_(ﬂ}
Code | Code Frame 1 Frame 2 Associated
Grou Set Slot k Slot k+8 Slot k Slot k+8 Loffset
0 1 < C 1 G| & Co |G| C [ C [ Cs | C | -G | -Cg to
0 1 C | C |G| C | C | Cs| -C C, | G| -G Co | -Cs
Q l jgl jQZ QS jgl jQZ £3 :jgl :jQZ QS :jgl :jQZ £3
Q l jgl :jQZ QS jgl :jQZ £3 :jgl jQZ QS :jgl jQZ £3
Q l jgl jQS QZ jgl jQS £2 :jgl :jQS QZ :jgl :jQS £2
Q l jgl :jQS QZ jgl :jQS £2 :jgl jQS QZ :jgl jQS £2
Q l jQZ jQS Ql jQZ jQS £1 :jQZ :jQS Ql :jQZ :jQS £1
Q l jQZ :jQS Ql jQZ :jQS £1 :jQZ jQS Ql :jQZ jQS £1
1 2 Cs Cs | Cs | Cu Cs | Co| Cs | Cs | Cs| -Cs | -Cs | -Cs 2
1 2 Cs | Cs | G| Cu | Cs | -Cs| -Cu Cs | Cs | -Cy Cs | -G
l Z jg4 jQS Q6 jg4 jQS £6 :jg4 :jQS Q6 :jg4 :jQS £6
l Z jg4 :jQS Q6 jg4 :jQS £6 :jg4 jQS Q6 :jg4 jQS £6
l Z jg4 jg6 QS jg4 jg6 £5 :jg4 :jg6 QS :jg4 :jg6 £5
l Z jg4 :jg6 QS jg4 :jg6 £5 :jg4 jg6 QS :jg4 jg6 £5
1 2 ICs | JCs | Ca | Cs | [Cs | -Cs | -iCs | -jCs | Cs | -Cs | -|Cs | -C4
1 2 ICs | -iCs | Ca | iCs | -jCs | -Cs | -iCs | jCs | Cs | -Cs | JCs | -C4
2 3 (& Ce | G| G Cg | -Co| -C; [ Cg | Co| -Cs | -Cg | -G &)
Ya Ya Ya Yo | Ya Ya Ya Ya Ya Yo | Y Ya Ya Ya
2 3 ICs | -iCo | C7 | iCg | -Co | -C7 | -iCs | JCo | C7 | -jCg | JCo | -Cy
Ya Ya Ya Yo | Ya Ya Ya Ya Ya Yo | Y Ya Ya Ya
ﬂ Q Q7 Q9 QlS Q7 Q9 £15 £7 £9 QlS £7 £9 £15 Iﬂ
ﬂ Q Q7 £9 QlS Q7 £9 £15 £7 Q9 QlS £7 Q9 £15
ﬂ Q jg7 jg9 QlS jg7 jg9 £15 :jg7 :jg9 QlS :jg7 :jg9 £15
ﬂ Q jg7 :jg9 QlS jg7 :jg9 £15 :jg7 jg9 QlS :jg7 jg9 £15
31 32 IC7 1 iCis | Co | Gy | JCs | -Co | -C7 | -jCi5 | Co | -C7 | -iCi5 | -Co
ﬂ Q jg7 'iC1 5 Q9 jg7 :jg6 £9 :jg7 jQ15 Q9 :jg7 jQ15 £9
31 32 ICo | iCis | C7 | iCo | jCis | -C7 | -iCy | -jCi5 | C7 | -jCo | -iCi5 | -Cy
31 32 JCo | -Cus | C7 | jCo |-Cus | -Cr | -Co | jCis | C7 | -jCo | jCis | -Cy
CodeGroup | Code | Bs | Bs | Ba | Bs | B2 | Bs Asseociated
Set toffset
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7.2 Code Allocation
Seguences-of8The secondary SCH codes;-thus-compesed-of Cs from defined in chapterSection |

7.1 above, are used to transmit information on the PSCH. In general the information on the code
group of a cell and on the frame timing (see TS 25.224, Section ‘6.6.1 Cell Search’) is transmitted
in the PSCH. According to TS 25.221 section ‘7.4 The Physical Synchronisation Channel
(PSCHY)’, there is case (3) where additional information from SCH transport channel is to be
transmitted in the PSCH.

The evaluation of transmitted information on code group and frame timing is shown in table 9,
where the 32 code groups are listed. Each code group is containing 4 specific scrambling codes,
each scrambling code associated with a specific short and long basic midamble code.

Each code group is additionally linked to a specific tosset, 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 knowledge of togser. Positioning-ef-the-secondary-SCH-codes-is-depicted-in-the
lootHincerinblo 0o

The complete mapping of Code Group to Scrambling Code, Midamble Codes and togset iS

depicted in table 9, cf. also TS 25.231. |

CELL Code Associated Codes Associat
PARA- | Group Scrambling Long Basic Short Basic | ed togset
METER Code Midamble Midamble
Code Code
0 Group 1 | Code 0 MpLo Msio to
1 Code 1 Mp1 MsL1
2 Code 2 Mp2o Mg 2
3 Code 3 Mp3 Mg 3
4 Group 2 | Code 4 Mpis Msi4 ty
5 Code 5 Mpys Mg 5
6 Code 6 MpLg Mg 6
7 Code 7 MpL7 Mg 7
124 Group Code 124 MpL124 MsLi24 t31
125 32 Code 125 Mp 125 MsL125
126 Code 126 MpL126 MsL126
127 Code 127 Mp 127 Msi127

Table 9Mapping scheme for Cell Parameters, Code Groups, Scrambling Codes, Midambles
and toffset-

For basic midamble codes mp cf.TS 25.221, section ‘7.2.3.1 & 7.2.3.2 Midamble Sequences’.

For CELL PARAMETERS also cf. TS 25.231.
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#8

#5 | #6 | #F

# | #2 |3 | #4

G2 |64 |c6 | S8 |64 |69 |6 [ &35

G2 |G4 |6l |66 |G+ | G5 | Gi6 | G3
G3 |63 |65 |10 |62 | 612 | G100 | G5

G3 |C610 |69 |68 | Gi5 | G8 |69 | 6o
G3 |CGi7 |63 |66 |G | G4 | G8 | Gi5
G3 |G+ |G |64 |64 |G |G+ | S3
G3 |64 |64 |62 |G+ | CGi3 |G | G8
G3 |64 |68 |G | G10 |69 | G5 | 613
G3 |Gi: |C6X2 | G5 613 |65 |64 | &

G3 |Gk |Cl6 | CGi3 |ci6 |G | G3 | Gk
G3 |68 |63 |G G2 |4 |2 | Git
G3 |G15 |6F |69 |65 | CG10 |cGX: | Gi6
G3 |65 |Gi |cF | G8 |G | GIF | c4
G3 |CGi2 |G6i5 |65 |G | G2 | G616 | 69
3 |62 |62 |3 | G144 | Gi5 | Gi5 | 64
G3 |69 |66 |6t | CGiF |Gil |G | a2
C3 | G166 | G100 | Gi6 | G3 |G+ | GI3 | &7

C3 |CG6 | G4 |[cH4 |[c6 | G3 | G122 | CGh2
G3 |63 |6t |62 |69 | Gi6 | Gil | 67
C4 |12 | G133 |CGl6 | G14 |G6 | G5 | &2
G4 |2 |G | CH4 |G | G2 | G4 | SF
G4 |69 |64 |62 | G3 | Gi5 | G3 | Gh2
C4 |Cl6 |68 | G100 |6 | Gil | G2 | 67
c4 |c6 |62 |68 |69 |G+ |GE | G5

C4 |CG13 |C6i6 (66 | G2 | G3 | GIF | 610
C4 |G3 |63 |64 | Gi5 | Gi6 | GI6 | Gi5
C4 |CG10 |6F |62 |6 | 612 | Gi5 | G3
G4 |CGi7 |CGHL |G | G4 | G8 | G144 | G8

G4 |G+ | G5 | Gi5 | GF | G4 | 613 | 613
C4 |64 |62 |CGi3 | 610 | GiF |62 | G
C4 |c4 |c6 |CH | CGi3 | Gi3 | Gil | Gk
C4 |CGi: | 610 |69 | Gi6 | G99 | G10 | GAt
C4 |GE |64 | cF |62 |65 |69 | cis
c4 |68 |6 |65 |65 |Gt | G8 | c4
C4 |CG15 |65 |63 |68 | G4 |G+ | 69

c4 |65 |69 |6t | cil | G100 | G6 | G4
C5 |64 |64 | G5 | Gi6 | GiF | GIF | Gi6
C5 |G |68 |63 |62 | CGi3 | Gi6 | c4
G5 |6t |62 |6k |65 |69 | Gi5 | 69
c5 |G8 |Cl6 |Gl | G8 | G5 | Gi4 | G4
C5 |G15 |63 |64 |6 |6t | 613 | a2
G5 |65 |6 |62 |[Gi4 | G4 | G2 | SF

S

S

S

St

S

S

C5 |CGi2 | CGi (G100 | GiF | G100 | Gil | 6h2
c5 |62 | G35 |68 | G3 |66 | G100 | 67
c5 |69 |62 |66 |66 |62 |69 |65
C5 |Gl6 |66 |64 |69 | Gi5 | G8 | 610
c5 |66 | G610 |62 | G2 |Gil |GF | Gi5
C5 | G133 |64 |CGi7 | Gi5 |G+ | G6 | G3




G5 |63 |6t |G6i5 |6 | e3 |65 | ce8

C5 | G100 |65 | G133 | G4 | Gi6 | G4 | 63
C5 |67 |69 |6 |6F |62 |G3 | &
C5 |G+ |63 |69 | G610 | cG8 | G2 | Gk
C5 |Gl4 |G |6F | G133 | G4 |G | Gt
c6 |CG13 |62 |G |Gt | Gil | G122 | 613
c6 |G3 |Gl |69 |64 |GF |G |Gk
C6 |CG10 |63 |6F |G+ |63 | G1o | Gk

C6 |G |G+ |5 | 610 | G168 |69 [ e
C6 |G+ |Gkt |63 |63 |42 |68 [ 16
C6 |CG14 | G155 |6t | Ci6 | G8 | GF | c4

c6 |G4 |62 |Gl |62 | G4 |66 | 69
c6 |Gl |c6 | G4 | G5 | GiF | G5 | 64
c6 |Gt | G100 |62 |68 | CGi3 |64 | 2
c6 |G8 |CGH4 | G100 |6 |69 | G3 | SF
c6 |G15 |6t |68 | G4 | G5 | G2 | Gh2
c6 |65 |65 |66 |G |Gt |G | 6iF
c6 |CG12 |69 |64 | G3 | G4 | GiF | G5

c6 |62 |C6i3 |62 | G6 | G100 | G166 | G610
c6 |69 |G |G | G9 | G6 | GI5 | 615
C6 |Gl6 |64 |Gi5 |62 |62 | Gi4 | G3
c6 |c6 |68 |Gi3 | Gi5 | Gi5 | Gi3 | G8
G+ |65 |63 |G |G3 |65 | GF | 6o
G+ |62 |cF |Gi5 |c6 |G | G6 | 615

G+ |69 | G5 |Gt 612 | G610 | G4 | G8
G+ |CGl6 |62 |69 | Gi5 | G686 | G3 | 613
C+f |66 |66 |&F |6 |62 |e2 |G
CF | G613 |610 |65 |64 | Gi5 |G | Gk
CF |63 |6H4 |83 |G+ |G |G | Gt
G+ |CG10 |6t |6t | Ci0 | GF | G166 | Gl6
G+ |Gl |65 |Gl6 | G133 | G3 | Gi5 | c4

G |64 |63 |62 | G2 | G122 | G13 | 64
G+ |64 |Gk |CG10 |65 |68 |62 | a2
G+ |G |64 |68 | G8 | G4 |61 | SF
CF |6k |68 |66 | Gil | Gi7 | G10 | Gh2
G+ |68 |C6X2 |64 | G4 | G613 |69 | 67
G+ | G155 |G6l6 |62 |G |69 |68 | G5
C8 |G14 |Cil |c6 | G5 | G616 | G2 | GF

c8 |G |62 |62 | CGil | G8 | GiF | 67
c8 |Gk |66 |Ci7 G144 | G4 | Gi6 | G5
c8 |68 | G100 | G5 | GiF | GiF | Gi5 | 610
C8 | G155 |64 |63 | G3 | Gi3 | G4 | 615
c8 |65 |6t |cGir | c6 |69 | Gi3 | G3
c8 |C6i2 |65 |69 |69 |65 | cX2 | G8

8 |62 |69 |6+ |62 |6 |61 [ e

S

S

S

Group10 |G+ |62 |G (613 (689 |64 (65 | &3

Grouptlt |G+ |6+ |69 |64 [cl6 | G168 [ 64 | &9

Groupt2 |GC8 |64 | G35 |64 (|68 |62 |6 |62

Group13 |G8 | G99 | CG13 |65 | G165 | CGl4 | cl0 | cX

C8 |CGl6 |G |63 |6 | CG10 | G99 | Gk
c8 |G6 |64 |Gt | G4 | G6 | G8 | cit
C8 |CG13 |68 |Gl |GF | G2 |GF | Ci6
C8 |G3 |CGER2 |CH4 |CGl0 | CGi5 |G | c4




C8 |Cl0 |Cclb |62 |6k3 |64 |65 | o8
C8 |Gl |3 | G100 |Gl |G+ |64 [
c8 |G+ |6+ |68 |62 |63 | G383 | a2

C9 |CG13 |66 | G100 | G10 |6 | GI3 | 69
C9 |63 |61 |68 |CGi3 |62 | GX2 | G4
C9 |Cl0 |64 |c6 | Gi6 | GI5 | Gil | a2
C9 |67 |6t |64 |62 |61 | Gi0 | GF
C9 |G+ |65 |62 |65 |G+ |69 | ck2
c9 |64 |69 |G | G8 | G3 | G8 | 67
C9 |cG4 |CGi3 | G5 | G161 |G+ | G5

C9 |6t |64 |G | GiF |68 | G5 | G6i5
c9 |68 |68 |69 |G3 |4 |4 | S3
C9 |CGi5 |62 |cF | G6 |G |G3 | G8
c9 |65 |Gl |65 |69 | 613 | G2 | 6i3
9 |62 |1 &8 |63 |62 |69 |6t | &
9 |62 |&F |6t | G615 |65 | GiF | Gk
C9 |69 |Ci |Gl |G |Gt | Gi6 | GAt

Cl0 | G165 |610 |6 |69 |64 |69 | &
Cl0 |65 | CG14 | ci6 | G612 | GiF | G8 | Gk
Cl0 |612 |6t | G4 | Gi5 | Gi3 | GF | 6it
Cl0 |62 |65 |62 |G | G99 |G | Gi6
Cl0 |69 |69 |Ccl0 |64 | G5 |65 | c4
Cl0 |Gl6 | 613 |68 |G+ |G | G4 | 69
Cl0 |[c6 |Gl |[c6 | G10 | G4 | G3 | G4

Cl0 |3 |68 |62 | Ci6 | G686 | GE | GF
Cl0 |G10 |62 |G | G2 | G2 | GiF | Gh2
Cl0 |Gi7 | CGl6 | CGI5 | G5 | Gi5 | G166 | A7
Cl0 |+ |63 |C6i3 |68 | cit | Gi5 | G5
Cl0 |64 | &7 |G | Gil | GF | G144 | 6o
Cl0 |64 |CGH |69 | G4 | G3 | Gi3 | 615
Cl0 |61t | G615 | 6F | GiF | G166 | G122 | G3

Clo |[G8 |66 |G3 | G6 | G8 | G100 | 613
Gl |6+ |6t |6F | CGil | Gi5 | G4 | G615
Gl |G14 |65 |65 |64 |61t | G3 | G3
Gl |64 |69 |3 |G |G+ | G2 | G8
Cil |Gt |63 (6 | G3 | G3 | GX: | 63
Gl |Gk |Gl |Gl |6 | Gi6 | GIF | G
Cll |68 |64 |64 |69 | cX2 | Gi6 | Gk

Cll |65 |62 | 610 | G155 |64 | 614 [ c16
Cll |6l2 |Gl |68 |6k | GF | 613 |4
Gl |69 |6+ |64 |6+ |69 |61 (e

Gl |62 |3 |66 |64 |63 | 632 | o8
Cll |c6l6 |G |62 |6l |65 |60 | a2
Gl |63 |62 | G35 |Cl6 |64 |68 [ 612

Cll |66 | G5 |6F |63 |6k |68 | &+

Groupt4 |C9 |66 |G2 | 612 [6F | CG10 |64 | &4

Groupt5 |G9 |G |67 | 613 (614 |62 |66 | 630

Group16 |C9 | C16 |CG15 | G4 ([ G4 | G4 | 635 | ce36

Groupd+ | Cl0 | CG13 |64 |64 | G383 |60 |2 |2

Group18 | G130 |61 |62 |65 [63 |62 |6 | c8

Group19 |Gt | CG15 |68 | G612 (612 |68 | G635 | 6

Group20 |CGHt |63 |66 | 613 (|62 |61 | &F | e+

CH: | G100 | G100 |G |65 |6 |66 | G5




Cl2 |CGl6 |69 | G613 | CGi3 |69 | Gi6 | 6h2
cl2 |c6 | CGi3 |CGH: | Gi6 | G5 | Gi5 | 67
C12 |63 |6 |69 |62 |6E | G144 | G5
C12 |63 |64 |G+ |65 | G4 | G613 | 610
Cl2 |G10 |68 |65 | G8 | Gi0 | G122 | 615

Gl |G |64 |69 |68 |62 |65 [ e

Cl2 |G+ |Gl |6k | G4 |62 | G100 | G8
Cl2 | G14 | G3 | Gi6 | GiF | GI5 | G99 | 613
Cl2 |4 |6F |64 |G3 | cil | G8 | G
Cl2 |Gl | GM |62 |66 | GF |G+ | Gk
cl2 |[GL | Gi5 | CG10 |69 | G3 | G6 | cit
cl2 |68 |62 |68 | ci2 | Gi6 | G5 | Gl6
Cl2 |G15 |66 |C6 | Gi5 | G12 | G4 | c4

Cl2 |[CG12 | G4 |62 | G4 |64 | e2 | c4
2 |2 |6t |6 |6F |G |6t | e2
G2 |69 |65 | G5 | 610 | 613 | GiF | GF
G133 |68 |G |62 | G615 | G3 | 61t | 69
Cl3 |G15 |64 |G |Gt | Gi6 | G10 | 614
C13 |65 |68 |Gi5 |64 |62 |69 | a2
C13 |612 |62 |63 |G+ | G8 | G8 | GF

C13 |69 |3 |69 | CGi3 |GiF |G | 67
Cl3 |Gl6 |&F |6+ | G166 | G13 | G5 | G5
Cl3 |66 |CGH |65 |62 |69 | G4 | 6o
C13 |613 | G635 |63 |65 |65 | G3 | 6i5
13 |63 |62 |6 |68 |6 |62 | G3
C13 |CG1l0 |66 |Gl |Gt | G4 |G | G8
Cl3 |Gi7 | G100 | G4 |14 | G610 | GIF | 613

C13 |64 |6 |Gl |63 |62 | Gi5 | Gk
Cl3 |64 |65 |68 | G6 | Gi5 | G144 | cAt
C13 |Gt |69 |66 |69 | cil | Gi3 | 6i6
C13 |6k |63 |64 |62 |[GF | G2 | C4
Cl4 |GA7 |68 |68 | CGiF | G144 | G6 | Gk
Cl4 |+ |62 |66 | G3 | G10 | G5 | Git
Cl4 |Cl4 |Gl | G4 | G6 | G6 | G4 | ci6

G4 |Gt |6 |67 | 612 | G35 | G2 | 69
Cl4 |GL | CGi: | G35 | Gi5 | Gil |Gt | 64
Cl4 |G8 | G5 |63 |6 | GF |G | e2
Cl4 | G165 |62 |CGH |64 | G3 | Gi6 | &7
Cl4 |G5 |66 |69 | GF | Gi6 | GI5 | GX2
Cl4 | 612 | G100 |67 | G100 | G122 | Gi4 | 647
Cl4 |2 |64 |65 | 613 |68 | Gi3 | G5

Group2t |CG12 |67 |62 |63 (63 |66 |68 | &3

Group22 | G2 |65 | G100 |64 |6k |68 | G383 | &9

Group23 |C13 |62 | Ci6 | CGIl | Cl0 |64 |G+ | SR

Group24 | G133 |6+ |64 | 612 (617 |66 [ G616 | &2

Group25 | G4 |64 |63 |62 |69 |2 | G383 |4

Group26 | Cl4 |69 |6t | G3 | CGl6 | G4 | CGi2 | 610

G4 |CGl6 |65 |6t | G2 | GiF | GiL | 615
Cl4 |c6 |69 |GCi6 |65 | Gi3 | G100 | G3
Cl4 | 613 | 613 |64 |68 |69 |69 | c8
G4 |3 |G |62 |1l |65 | G8 | 613
Cl4 |G10 |64 | G100 |64 |6t |G+ | G
Ci5 |C9 |Gl |64 | G2 |68 |G | Ge3




Ci5 |16 | S3 | Cci2 |65 |64 | ciF | e8 111
Croup2¢ | G35 |66 |G+ | C610 |68 | GiF | 636 | €13 000 e
Ci5 | 613 | G4t |68 | Sit | 6413 | 615 | e Lol
Ci5 |63 | CGi5 |66 |64 |69 | 614 | ek ola
Ci5 | 618 |62 | C4 | CSif |65 | 613 | et ol
Ci5 | CGi7 |66 |62 | e3 | &r | ci2 | c16 Log
Ci5 |G+ | Cl0 | CiF |c6 | S34 | c1t | c4 Lol
Ci5 | 634 | S34 | S35 |69 | 618 | 618 | 69 o
Ci5 |64 |6t | e13 |ck2 |66 | €9 [ c14 111
Croup28 | G35 |63t |65 |63t (635 |62 |8 | e2 000 o7
Ci5 |6 |69 |69 |k | 635 | 6F | SF Lol
Ci5 |68 | CSi3 |6+ | Cc4 | cir (e | cx2 ola
Ci5 | G615 |67 |65 |6+ | &+ |65 | ex7 ol
Ci5 |65 |64 |63 | S8 |63 | &4 | s5 Log
Ci5 | 612 |68 | S6F | CS33 | S8 |63 | c1e Lol
Ci5 |62 | Ci2 | Ci6 | CSi6 | Cc12 |62 | &35 o
Cie |6 | S+ |63 |64 |62 | e13 | exF 111
Croup29 | C16 |68 |Gt |61 |6+ | 635 | ex2 | 65 000 tog
Ci6 | G315 | G5 | Ci6 | S0 | 3t | 61t | 10 Lol
Ci6 |65 | G2 | CS34 | 613 | S+ | €E618 | &35 ola
Cie |c12 |G | Cci2 |6 |63 | €9 | €3 ol
Ci6 | G2 | Cl0 |Cc18 |62 | ci6 |68 | c8 Log
Ci6 |69 |64 |68 |65 | ce1r2 | &F | e Lol
Ci6 |Gl |G | c6 | S8 | €8 |66 | o o
Ci6 |C6 | S5 |C4 | Skt |64 |65 | ek 111
Croup30 | C16 |C13 |€9 |62 | C14 |67 |64 | e 000 2
Ci6 | G3 | CSi3 | CiF | S | 613 |63 | c16 Lol
Ci6 | G160 | CGiF | 635 |63 |69 |62 | <4 ola
Ci6 |CGi7 |64 |e13 |66 |65 | ex | <9 ol
Ci6 |G+ |68 | St |69 | &r |61 | e14 Log
Ci6 | CH4 | Si2 |69 | CSi2 |34 | c16 | e2 Lol
Ci6 |C4 |Gl |G+ | G35 | ©108 | 615 | &4 o
Ci6 |CG3t |3 |65 |6k | c6 | 614 | cx2 111
Croup3t |Ci7 | €G30 | G35 |69 |66 | 613 |68 | &4 000 ta0
G |G |62 | &+ |69 |69 |6+ | e2 Lol
Cif |6+ |66 |65 |ck2 |65 |66 | &% ola
Ci7 | 634 | G160 |63 | ci5 |6 |65 [ cex2 ol
Ci7 |64 |G |6F |6k |64 |64 | ex7 Log
Ci7 | G4t |Gt | G636 |64 | 638 |63 | 65 Lol
G |6 | S5 |64 | S+ |c6 |62 | c10 o
Ci7 |68 |69 |ci2 |18 |62 | & | &35 111
Croup32 | Ci7 | G35 | 613 | €610 [6x | 635 | &7 | &3 000 a1
Ci7 |65 | Gi7 |68 | Ccie | cit | 616 | c8 Lol
Ci7 | 612 |64 |66 |62 | S+ | €35 [ e ola
G |62 |68 |C4 |65 |63 |64 | e ol
G |69 | Sk2 |62 | S8 | ci6 | 613 | Gk Log
Ci7 | Cl6 | Cle | CiF |Gt | c12 | 612 | 61t Lol
Ci7 |66 | S3 | G35 |64 |68 | c1tr | c16 o
Ci7 | 613 |G+ | CS13 |CGiF |64 | 610 | <4 111
Frame | Frame#l | Frame#2 | Frame#3 | Frame#4

o




Text Proposal for 25.224

4.5 Synchronisation and Cell Search Procedures

4.5.1 Cell Search

During the initial cell search, the UE searches for a cell. It then determines the midamble, the
downlink scrambling code and frame synchronisation of that cell. The initial cell search uses the
Physical Synchronisation Channel (PSCH) described in S1-21TS 25.221. The generation of
synchronisation codes is described in S1.23TS 25.223.

This initial cell search is 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 prlmary synchronlsatlon code WhICh is
common to all cells.

Step 2: Frame synchronisation and code-group identification

The Step 2 is described for the case where PSCH and CCPCH are in timeslot k and k+8 with
k=0v476.

During the second step of the initial cell search procedure, the UE uses the seguence-of
modulated Secondary Synchronisation Codes to find frame synchronisation and identify one of 32
code groups. Each code group is linked to a specific tosset, 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 is required 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 offsets of 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 {C,,...,Cy}. Note that
the correlations are performed coherently ferover M time slots, where at each slot a phase
correction is provided by the correlation with the primary code. The minimal number of time slots
is M=21, 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 CCPCH 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 CCPCH containing the BCH is transmitted using the first

spreading code (ag“:jlg in figure 2 of S3-23TS 25.223 section ‘6.2 Spreading Codes’) and using
the first midamble m™ (derived from basic midamble code mp, cf. S1.21TS 25.221 section ‘7.2.3
Training sequences for spread bursts’). Thus CCPCH code and midamble can be immediately

derived when knowing scrambling code and basic midamble code.






