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Text Proposal for 25.221

5.4 The physical synchronisation channel (PSCH)

the—FBD—synehronisation—channel. In TDD mode code group of a cell can be derived from the
synchronization channel. Aadditional information, received from higher layers on SCH transport
channel, is also transmitted to the UE in PSCH in case 3 from below. In order not to limit the

uplink/downlink asymmetry the PSCH is mapped on one or two downlink slots per frame only.

There are three cases of PSCH and CCPCH allocation as follows:
Case 1) PSCH and CCPCH allocated in TS#k, k=0....14
Case 2) PSCH intwo TS and CCPCH in the same two TS: TS#k and TS#k+8, k=0...6

Case 3) PSCH in two TS, TS#k and TS#k+8, k=0...6, and the primary CCPCH TS#i, i=0...14,
pointed by PSCH. Pointing is determined via the SCH from the higher layers.

These three cases are addressed by higher layers using the SCCH in TDD Mode. The position of
PSCH (value of k) in frame can change on a long term basis in any case.

Figure 1Figure 1Figure dFigure-1Figure-11 is an example for transmission of PSCH, k=0, of Case 2 or |
Case 3.
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Figure 111111 Schemefor Physical Synchronisation channel PSCH consisting of one primary sequence
C, and N=3 parallel secondary sequences ene-secendary-sequence-Cq-in sot k and k+8 (example for
k=0in Case2 or Case 3)

As depicted in Figure 1Figure-1Figure-1Figure-1Figure-11, the PSCH consists of a primary and three

secondary code sequences with 256 chips length. The primary and secondary code sequences are
defined in TS 25.223 chapter 7 'Synchronization codes'. The secondary codes are transmitted either in
the | channel or the Q channel, depending on the code group.Fhe-used-sequences-C,and-Cs-are-the

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 tser €Nables the system to overcome the capture effect.

The time offset ts 1S 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 tys’ in
‘TS25.223 Spreading and modulation (TDD)'. The exact value for tys, regarding column * Associated tysse’ iN
Table 9 from TS25.221, is given by:
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Text Proposal for 25.223

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.
Letting a= <Xy, X2, X3, ..., X136 >=<0,0,0,0,0,0,1,1,0,1,0,1,0,1, 1, 0> and
s Xg1eens Xy >=<0,000001110101001>

b= 17 R Ky gxl\i,l\gxl\s,---yl\ék>£<xlv---1x
The PSC code is generated by repeating sequence ‘a modulated by a Golay complementary sequence.

Leting Y =< a,4,a,a,,4,4,4,a4,8,a,a,4,4,4,a >

The definition of the PSC code word C,, follows (the left most index corresponds to the chip transmitted first in each

time slot):
Co=<¥(0).y(2).y(2),....y(255) >.

Let the length 256 mask sequence z be given as, z= < b, b, b, b, b,b,b,b,b,b,b,b,b,b,b,b >. |
—Then the Secondary Synchronization code words,
{Co....Ci57} are constructed as the posmon Wlse addltlon modulo 2 of aHadamard sequence and the sequence z

The Hadamard sequences are obtained as the rows in a matrix Hg constructed recursively by:

Ho =(0)
a1 Hy 10

ng 1 Hiip

The rows are numbered from the top starting with row O (the all zeros sequence) , h.-

k31

The Hadamard sequence h depends on the chosen code number n and is denoted h,,in the sequel.
This code word is chosen from every 168™M row of the matrix Hg., which yields-Fherefore-there-are 3216 possible

codewords-edt-of-which-n = 04 12,...,157-are-used.
Furthermore, let hy(i) and z(i) denote the i:th symbol of the sequence h,, and z, respectively.

The definition of the n:ith SCH code word follows (the left most index correspond to the chip transmitted first in each
dot):




Cschn= < hy(0)+ 2(0), hn(1)+ 2(1), hn(2)+ 2(2), ...,hy(255)+ z(255) >,
All sums of symbols are taken modulo 2.

These PSC and SSC binary code words are converted to real vaued sequences by the transformation ‘0" ->

The Secondary SCHcode words are defined in terms of Cscyy , and the definition of { Cqg,...,Cy57} now follows as:

Ci = Csch,i, i=04,...,15¢

7.2 Code Allocation

Three SCH codes are OPSK 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 1,2,3)

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

SCH transport channel information, e.qg. the location of the primary CCCH (3 bits, Case 3)

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 (Cases 2 and 3) 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
(Cases 2 and 3) 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, four code sets
for Case 2 and thirty two code sets (possibly overlapping) for Case 3. The set is used to provide the
following information:

Case 1.
Code Set Code Group
1 0-15
2 1631

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

Case 2:

Code Set Code Group |




0-7

8-15

16-2

w
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4-3

=

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 SCH transport channel
information is provided by modulating some of the codes in the code set.

The following SCH codes are allocated for each code set:
Case 1

Code set 1: Cy, C;, Cy.
Code set 2: Cj, Cy4, Cs,

Case 2

Code set 1: Cy, C;, Cy.
Code set 2: Cj, Cy4, Cs,
Code set 3: Cq, C7, Cq.
Code set 4: Cy, Cyo, Ci1.

Case 3

Code set 1: Cy, C;, Cy.
Code set 2: Cj, Cy4, Cs,
Code set 3: Cg, C;, Cg.
Code set 4: Cy, Cyo, Ci1.
Code set 5: Cjp, Ci3, Cya,
Code set 6: Cy, C3, Cq.
Code set 7: Cy, C4, Cy
Code set 8: Cy, Cs, Cg.
Code set 9: Cy, Cy, Cyp.
Code set 10: Cop, Ci, Cy3,
Code set 11: Cp, Cy1, Cya,
Code set 12: C4, C;, G5,
Code set 13: C4, C4, Cq.
Code set 14: C4, Cs, Co.
Code set 15: C4, Cg, Cyo.
Code set 16: C4, Cy1, Cyy,
Code set 17: C4, Cy3, Cys,
Code set 18: C,, C3, Cg.
Code set 19: C,, C4, Co.
Code set 20: C,, Cs, Cq.
Code set 21: C,, C;, Cio.
Code set 22: C,, Cyy, Cy3,
Code set 23: C,, Cip, Cy5
Code set 24: Cj, Cq, Cy3.
Code set 25: Cj, Ci, Cyy,
Code set 26: Cj, Cy3, Cys,




Code set 27: C,, Cq, Ciy.
Code set 28: C,, Cig, Cya,
Code set 29: Cs, C;, Cyy.
Code set 30: Cs, Ci, Cys,
Code set 31: Cg, Cq, Cis.
Code set 32: C;, Cq, Cis.

The following subchapters 7.2.1 to 7.2.3 refer to the three cases of PSCH/PCCPCH

usage as described in TS 25.221 section 7.4.

7.2.1 Code allocation for Case 1:

Note that modulation by “|” 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 ICy G Cs (o3 G -Cs L4
5 1 1Cy -G, Cs (o) -G, -Cs ts
6 1 -Gy G Cs 4G G -Cs te
l 1 -Gy -G, Cs 4G -G, -Cs Lz
8 1 (o) ICs (&) (o) ICs -G ts
9 1 (o3 -Cs (&) (o3 -Cs -G fo
10 1 4G ICs (&) 4G ICs -G tio
11 1 4G -ICs (&) 4G -Cs -G f
12 1 G, ICs < G, ICs -G tin
13 1 G -Cs < G -Cs -G fi3
14 1 4G, ICs < 4G, ICs -G g
15 1 4G, -Cs < 4G, -Cs -G Lis
16 2 Cs Cs Ce Cs Cs -Cs tie
17 2 Cs Cs Ce Cs Cs -Cs Lz
Ya Ya Ya Ya Ya Ya Ya Ya Ya
20 2 IC4 ICs Ce IC4 ICs -Cs to0
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
31 2 -iCs aCe Cy -iCs aCe -Gy ta1

Note that 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.

7.2.2 Code allocation for Case 2:

Code | Code Frame 1 Frame 2 Assqciated
Grou Set Slot k Slot k+8 Slot k Slot k+8 Lftset
0 1 < C 1GC | & Co |G| C [ C [ Cs | C | -G | -Cg to
1 1 C |G |G| C | G |G| -C C |G| -G | & | -Cs t
2 1 IC1 [ JCy | Cs | JCy | JCy [ Cs | -Gy | -Gy | C3 | -Cy | HCy | -Cs P
3 1 1€ | -G | Cs | Gy | HCp | C3 | -Cy | JCy | Cs | -Gy | JCy | -C3 ts
4 1 IC1 | JCs | Co | Gy | JCs | -Co | -Gy | -jCs | Gy | 4Gy | -G | -C» s
5 1 IC1 [ ACs | Cop | JCy | -Cs [ Co | -Gy | JC3 | Cp | -Gy | JCs | -Gy ts
6 1 ICo | JCs | Gy | Gy | JCs | -Gy | -Gy | -jCs | G | 4Gy | -Cs | -Cy I
! 1 ICo | 4Cs | G | JCy | ACs | -Cy | -Gy | JCs | G | 4Gy | JCs | -Cy t7
8 2 Cs Cs | Cs | Cu Cs | Co| Cs | Cs | Cs | -Cs | -Cs | -Cs ts
9 2 Cs | Cs | G| Cu | Cs | -Cs| -Cu Cs | Cs | G4 | Cs | Co to
10 2 ICs [ JCs | C6 | jCs | JCs | -Cs | -JCs | -jCs | Cs | -jCs | -ICs | -Cs 10
11 2 ICs [ -Cs | Co | JCs | -jCs | -Cs | -ICs | JCs | Cs | -jCs | JCs | -Cs 11
12 2 ICa | JCs | Cs | JCu | jC6 | -Cs | -jCs | -jCs | Cs | -jCs | -jCs | -Cs 12
13 2 JCs | -iC6 | Cs | JC4a | -G | -Cs5 | -jCs | JCs | Cs | -jCs | jCs | -Cs 13
14 2 ICs | jCe | Ca | jCs | jCs [ -Ca | -JCs | -jCs | Cu | -jCs | -jCs | -C4 14
15 2 ICs | -jCs | Ca | JCs | -jC6 [ -Cs | -JCs | JCs | Cu | -jCs | [Cs | -C4 15
16 3 (& Ce | G | G Cg | Co| -C; [ Cg | Co| G| -Cg | -G 16
Ya Ya Ya Yo | Ya Ya Ya Ya Ya Yo | Yo | Ya Ya Ya Va
23 3 ICs | -Co | C7 | JCg | -iCo | -C7 | -Cs | JCo | C7 | -iCg | JCo | -Cy 20
24 4 Cio | Cin [Cip | Cig | Cin [Cip| Cig | Cy [Cip | Cio | Cyy | -Cop 24
Ya Ya Ya Yo | Ya Ya Ya Ya Ya Yo | Yo | Ya Ya Ya Va
31 4 iCi1 | -iCip | Cio | jCa1 | iCi2 | -Cio | -IC11 | jCir | Cio | -iCa1 | jCip | -Cio 31

Note that the code construction for code groups 0 to 15 using the SCH codes from

code sets 1 and 2 is shown. The construction for code groups 16 to 31 using the SCH

codes from code sets 3 and 4 is done in the same way.

7.2.3 Code allocation for Case 3:

In addition to the information on code group three bits from SCH transport channel are

transmitted to the UE with these codes.

Code | Code Frame 1 Frame 2 ASSACI | add bits
Grou Set Slot k Slot k+8 Slot k Slot k+8 ated | fomsch
IM transport
channel

Q l Ql QZ Q3 Ql QZ £3 £1 £2 Q3 £1 £2 £3 IQ 000

0 1 G Co 1 G | G | G [ G| G | C |G| C | G | -G 001

Q l ng jQZ Q3 jgl jQZ £3 ngl ZjQZ Q3 ngl ZjQZ £3 m

Q l jgl ZjQZ Q3 jgl ZjQZ £3 ngl jQZ Q3 ngl jQZ £3 %

0 1 G | G | Co [ C1 | ICs | :Co | 4Gy | ACs | Co | 4Gy | G5 | -Co 100




0 1 IC1 | -Cs | Co | JCy | Cs | -Gy | ACy | JCs | Cp [ -Gy | JCs | -Gy 101
0 1 G ICs | Gy | JCo | JCs | -Gy | 4Cy | -jCs | Cy | -Cp | -Cs | -Cy 110
0 1 ICo | -Cs | Gy | Gy | +Cs | -Gy | ACy | JCs | Gy [ -Gy | jCs | -Cy 111
1 2 Cy Cs | Cs | Cu Cs | Co| Cs | Cs | Cs | -Cs | -Cs | -Cs 2 00

1 2 Cy Cs [ Co | Cs | Cs | -Cs| -Cy4 Cs | Cs | G4 | Cs | Co 001
1 2 ICs ICs | Co | ICs | JCs | -Cs | -JCs | -ICs | Cs | -jCs | -ICs | -Cs 010
1 2 ICs | -Cs | Co | JCs | -JCs | -Cs | -jCs | JCs | Co [ -JCs | |Cs | -Cs 011
1 2 ICs IC¢ | Cs | ICs | JCs | -Cs | -jCs | -iCs | Cs5 | -jCs | -jCs | -Cs 100
1 2 ICs | -G | Cs | JCs | -jCs | -Cs | -jCs | JCs | Cs [ -JCs | |Cs | -Cs 101
1 2 ICs IC¢ | Cu | ICs | JCs | -Cs | -JCs | -iCs | C4 | -ICs | -ICs | -C4 110
1 2 ICs | -iCs | Cs | ICs | -jCs | -Cs | -ICs | JCs | Cu [ -Cs | |Cs | -Cy4 111
2 3 & Cs | G | G Cg | :Co| -C; | Cg | Co | :C7 | Cg | -G &) 000
Yo Y Ya Ya Ya Ya Ya Ya Ya Ya Ya Ya Ya Ya Ya
2 3 Cs | -iCo | C7 | [Cg | -jCo | -C7 | -ICs | [Co | C7 | -jCs | [Co | -Cy 111
Yo | Y | Y | Y | Y% | Y | Y% | % | Y% | Y% | % | % | % | Y% Ya
31 32 (& G 1Cis| G Co | Cis| G | -Co [Cis5| C7 | -Gy | -Cys a1 000
31 32 (& Co [Cis| C7 | Gy |Ci5| -Cy Co [Cis| C7 | Co | -Cis 001
31 32 1C7 Co | Cis | JC7 | [Co [Cis | -C7 | -jCo | Ci5 | -ICs [ -ICy | -Cis5 010
31 32 IC7 | -Co | Cis | JC7 | -jCo [ -Cis | -C7 | JCo | Cus | -jC7 | [Co | -Cis 011
31 32 IC7 1 iCis | Co | JC7 | jCs | -Co | -jC7 | -iCi5 | Co | -C7 | -iCis | -Co 100
31 32 IC7 [ -Cis | Co | JC7 | -Cs | -Co | -C7 | [Cis | Co [ +C7 | jCis | -Co 101
31 32 ICo | iCis | C7 | jCo | jCis | -C7 | -jCo | -iCi5 | C7 | -Co | -iCis | -Cy 110
31 32 Co | -iCis | Cr | jCo | -iCys | -C7 | -iCo | jCis | C7 | -Co | jCis | -Cy 111

Note that the code construction for code groups 0 and 1 using the SCH codes from
code sets 1 and 2 is shown. The construction for code groups 2 to 31 using the SCH
codes from code sets 3 to 32 is done in the same way.

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 tosser, 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 tosset. Positioning-of-the

secondary SCH codes is depicted in the last line of table 10-and 11.
The complete mapping of Code Group to Scrambling Code, Midamble Codes and
torset IS depicted in table 9.




CELL Code Associated Codes Associated
PARA- Group - - - torfset
METER Scrambling Long Basic Short Basic
Code Midamble Code | Midamble Code
0 Group 1 Code 0 MepLo Msio to
1 Code 1 MpL1 MsL1
2 Code 2 MpL2 Msi2
3 Code 3 MpL3 Msi3
4 Group 2 Code 4 MpLa MsLa t
5 Code 5 Mps Mstis
6 Code 6 MpLe Msie
7 Code 7 MpL7 MsL7
124 Group 32 Code 124 MpL124 MsL124 ta1
125 Code 125 MpL12s MsL125
126 Code 126 MpL126 Ms126
127 Code 127 MpL127 MsL127
Table 9 Mapping scheme for Cell Parameters, Code Groups, Scrambling

Codes, Midambles and tostset.
For basic midamble codes mp cf. TS 25.221, annex A ‘Basic Midamble Codes'.
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#8

#5 | #6 | #F

# | #H2 | | #4

G2 |34 |66 | G8 |64 |69 |6 | 635
G2 |64 |CGl0 |66 | GF |65 |6k | <3

C3 |63 |65 |60 |62 |62 |6 | 65
C3 |CG10 |69 |68 | G6i5 |68 |69 | G0
C3 |G |613 |66 |6 |4 |8 | G35
C3 |GF |G |64 |64 |6 |6+ |3
C3 |64 |64 |22 |6F |63 |c6 | <8
C3 |64 |68 |G |6 |69 |65 | e
C3 |G |62 |65 |63 |65 |64 | &

C3 |Gt |Gl | G613 |66 |6 |3 | ek
3 |68 | &8 |61 |2 CH |2 |61
C3 |CG15 |6F |69 |65 |6 |6k | el
G3 |65 |G |GF |68 |66 |G | 4
c3 |62 | G615 | 65 c | e2 ci6 | 69
3 |62 |2 | G383 |64 | G5 | Gi5 | 4
C3 |69 |66 |62 |G |G |64 | e2
C3 |Cl6 |Gl |66 | &8 | 6F | 6B | oF

C3 |C6 |G |C4 |66 |83 |62 | e
3 |68 | & c2 | 69 Ccl6 |G | 67
G4 |CGX2 |63 |CGl6 |64 |66 |65 | ez
G4 |62 |G |64 |6 |2 |64 | oF
G4 |69 |64 | e | &S G5 |3 |6
c4 | ci6 | G8 c10 | 66 cH |2 |6
G4 |6 |62 |68 |69 |G&F |6r | G5

C4 | G383 | G616 | 66 cRr | c3 ci7 | 610
G4 |G3 |G3 |64 | CGi5 |Gl |Gk | G35
G4 |60 |&F |2 |6 |62 |65 | <3
G4 |G |G |G |64 |68 |64 | 8

G4 |GF | G615 |65 | GF |64 | 6B | e
G4 |64 | Cl3 |60 |6 e | &2
G4 |64 |66 |Gl | C3 |63 |G | cs
G4 |G |60 | 69 c16 | &9 c10 | 611
G4 |62 |64 |6F |62 |65 |69 | cis

G4 |68 |62 |65 |65 |6 |68 |4
G4 |CGI5 |65 | &3 |68 |6M |6+ | 9
G4 |65 |69 |62 |Gk |Gl |c6 |4
C5 |64 |64 |65 |Gl |G |G | ci6
C5 |G |68 |&3 |2 |63 |Gk | &4
c5 |62 |6 |62 |65 |69 | 635 | S8
C5 |CG8 |Gl |[Cl6 |G8 | G5 |G | 4
c5 | 615 | &3 CcH |61 | & B |

S

S

S

St

S

S

C5 |Gk |Gl | CGl0 |G |60 |G | e
C5 |62 | G615 |68 | &3 |66 |G | e
c5 |69 |2 |66 |66 | &2 |69 |65
C5 |Cl6 |66 |64 |69 | G6i5 |68 | G0
c5 |c66 |60 | c2 |G |&F | &35

C5 |65 |6f |62 |64 |64 |6 | oF
C5 |C13 |64 |G | 635 | &F |66 | &3




c5 |63 |62 |65 |6 | &3 |65 | <8

G5 | 610 | 65 Cl3 |64 |66 |64 | e
c5 |6 | 69 ci | &7 cRr |3 | &
c5 |&F |63 |69 Cl0 |e8 |62 |66
c5 |64 |6 | &4 3 |c4 |2 |G
c6 |68 |6 |61 &k ci | ek | 613
C6 |G3 |Gl |69 |64 |6F |6 | &
C6 |CG10 |&83 |6F |6F |3 |6 | cs

c6 |G |Gf |5 | Ci0 [ C6i6 |69 | e
c6 |&F |&1 | &3 Ci3 |62 |68 | &6
c6 |4 | ci5 [ & Cl6 |G8 | cF |4

C6 |64 |2 |66 |2 |64 |66 | <9
c6 |G | c6 cH4 | 65 Ci7 |65 | cH4
c6 |62 |60 |6 | e8 B |64 |
C6 |G8 |G |60 |6 |69 | &8 | eF
C6 |G15 |62 |68 |64 |65 |2 | e
c6 |G5 |65 |66 |G |6k |6 | e
C6 |12 |69 |64 |3 |6 |6 | S5

C6 |62 |63 |2 |66 | G0 |cGk6 | c10
C6 |CG9 |G |G |69 |c6 | CGi5 | G35
C6 |C16 |64 |65 (62 | e2 cH4 | &3
C6 |C6 |G8 |C13 |65 | G5 |63 | <8
Cf |65 |&83 |6 |8 |65 | &F | ex
7 | e | &+ G5 |66 |62 |66 | G35

Cf |69 |6i5 |61 |62 |60 |4 | e8
Cf |16 | &2 |69 |Gk5 |66 |83 | 683
Cf |66 |66 |&F |62 |2 |2 |«
Cf |63 |60 |65 |64 | CGk5 |6 | ek
Cf |3 |64 |83 |GF |G |6 |
7 |60 | &2 |&2 |6 | &7 cl6 | &16
cf |67 | 65 ci6 | 613 | &3 ci5 | &4

7 |64 |63 | e | & cR2 |63 |64
Cf |64 |G |60 |65 |68 |62 | e2
Cf |G |64 |68 |68 |64 |6 | oF
Cf |62 |68 |66 |G |G |G | e
Cf |68 |6 |4 CH4 |63 |69 | 67
Cf |Gi5 |66 | & Ci7 |69 |68 |65
C8 |CG¥4 |Gl |66 |65 |66 |2 | oF

8 |6 & |2 |6 | e8 Cc | 64
C8 |Gt |66 |G |64 |4 |Gk | G5
C8 |G8 |Gl |Gi5 |G |6 |6k | G0
c8 | G155 |64 |68 | &3 c3 |64 | 615
c8 |65 |62 |61 |66 |69 |6 | <3
c8 |62 |65 |69 |69 |65 |62 | 8
G8 |2 |69 |&F |6 | & ci | 613

S

St

S

Croup10 |&F |62 |[CGH |63 |68 |6 |65 | &3

Crouptt |GF |GF [S9 | CGH4 [ Ccl6 | CGl6 |64 | 69

Croup12 | G8 |64 | G155 |64 |68 |6k |&2 |62

Group13 |G8 | G99 | G613 |65 |CGi5 |64 (G0 | &

C8 |Cl6 |G |63 |6k |6 |69 | ek
C8 |C6 |64 |62 |64 |c6 |68 |
c8 |13 | 68 Cl6 |&F |22 |6+ | e3s
C8 |G3 |CGX2 |G |G |CGi5 |c6 | G4




C8 |C10 |Ci6 |2 |63 |6 |65 | 69
c8 |6 | &3 Cl0 | CGl6 |GFf |4 | cH4
C8 |&F |&F |68 | &2 |8 |83 | ez

e |63 | 66 Cl0 | 610 | c6 c3 | 69
e |63 | 610 | c8 cB | e2 c2 | G4
c9 | C10 |64 | ces Cl6 | G155 |[ct | &
G |6 |62 |64 |2 |6 |6 | oF
9 |[&F |65 |2 |65 |6F |69 | e
e |64 | 69 Ci7 |68 | &3 |68 | 6
C9 |64 | G613 |CGI5 | CGML |6k | GF | S5

C9 |6 |64 |61 |G |68 |65 | 635
C9 |68 |68 |69 | &8 |64 |4 | <3
C9 |61 |6 | 6F |66 |G |3 | <8
C9 |65 |Gl |65 |69 | 6B |2 | e
G |6k |68 |68 |62 |69 |6 | &
9 |2 |&F |&2 |65 | 65 ci7 | 66
C9 |69 |G |Gl |6 |6k |Gk |

Cl0 |[G15 |60 |62 |69 |64 |69 | &
10 | G5 Cl4 |16 |62 |G |68 | ek
Cl0 |[eR | &2 Ci4 | G615 |63 | &F |61
Cl0 |62 |65 |62 |6k |69 |c6 | ci6
Cl0 |69 |69 |60 |64 |65 |65 |4
Cl0 |CG16 |63 |68 |6F |6 |64 | S8
c10 | c6 Ci7 | c6 Cl0 |64 |3 | cH4

Cl0 |63 |68 |2 |Gk |66 |6 | oF
Cl0 (610 |6k |6 &2 |2 |6 | e
Cl0 |G | G616 | G635 | 65 Ci5 | cGi6 | 67
Cl0 |6 | &3 |63 | 68 Cit | G615 | 65
Cl0 |4 | &+ CH |61 | &4 ci4 | &30
c10 | &4 ci | &9 cH4 | c3 c13 | &35
Cl0 |G | G615 | &7 Ci7 | G616 | e | &3

Cl0 [G8 |66 | G3 |66 |68 |G | e83
Cil |[&F |62 |GF |Gk | CGi5 |4 | eas
Cil |64 |65 |65 |64 |6 | &8 | <3
Ci |64 |69 |83 |6 |6F |2 | <8
CH (6 6B | &2 | &8 |8 |6 | e
cx |t Ci7 | c16 | G6 Cl6 |c7 | &2
Cit |G8 |64 |64 |69 cil2 | cG16 | G6

ci | G5 Ci2 | G100 | G615 | &4 ci4 | &16
Cil |CG12 |[Cl6 |[G8 |6 |G |63 | &4
CH |62 |63 |66 |64 |63 |62 | 9
Ci |69 |G&F |64 |GF |69 |G |4
Ci |Gl |61 | 10 | G5 cl0 | &
ci | c6 G5 |6 |63 |&2 |69 | &+
i |68 | & Ci5 |Ci6 | G4 |68 |62

Croupt4 | G99 |66 |G2 |62 | &F |G |64 |4

Groupts |CG9 |CGH |G |63 |64 |62 |66 | 6

Croup16 | GO |Cl6 |[CGI5 |G |4 | G4 | G35 | G636

Group1# |CGI0 |CG13 |64 |64 |68 |60 |2 |

Group18 | G0 |62 |2 |65 |G3 |Gk |G | c8

Croup19 |G | CG15 |68 | CGR2 |62 |68 | G35 | 61k

Group20 |Cl1 |G3 |66 |63 |62 | G0 | | e+

Gl |10 |10 |G |65 | e |66 | 65




ci2 | G166 | 69 3 | 613 | 69 ci6 | 612
c12 | c6 Ci3 |G | G616 | 65 Ci5 | 67
2 |63 |6 |69 |2 |6k |6 | S5
Cl2 [G3 |64 |GF |65 |64 |6 | &1
Cl2 |[CG10 |68 |65 |68 |G |62 | Gi5

Cll |G |64 |69 |68 |[e2 |65 |61

cRr | &4 ci6 | &t cH4 | c2 c10 | c8
R |4 | &3 Cl6 |G | G35 |69 | 683
2 |64 |&F |64 | &S ci |e8 | &2
Cl2 |G |Gl |62 |66 | GF |G+ | cs
cr (Gt Ci5 | G610 |69 | &3 |66 |61
cl2 [G8 | &2 |68 | G2 |Gl | G5 | ci6
Cl2 |CG15 |[G6 |GC6 | CGI5 | G2 |4 | 4

2 (G2 |64 | &2 |64 |64 |2 |4
cRr |2 |62 |67 | & cH |&2 |
Cl2 |69 |65 | G155 |60 |63 |6 | oF
c13 | c8 c | e2 ci5 | &3 ci | 69
Cl3 |CG15 |64 |67 | &2 Cci6 | G100 | c4
Cl3 |65 |68 | G615 |64 |62 |69 | ez
Cl3 |62 |62 |63 |[6F |68 |68 | &F

C13 |69 |63 |69 |63 |6 |e6 | e
Cl3 |Gl |G&F |GF |Gk |63 |65 | 65
c13 | c6 Cil |65 | &2 |69 |64 | 6w
Cl3 |63 |65 |63 |65 |65 |3 | 685
B |88 |2 |62 |68 |6t |2 | <3
ci3 | 610 | 66 Cl6 |61 |64 | &2 | 68
Cl3 |G |C10 |64 |64 |6 |6 | e

3 |4 | &2 Cl0 |63 |2 | 635 | cs
Cl3 |64 |65 |68 |66 | CGi5 |64 | e
Cl3 |G |69 |66 |69 |G | G383 | ci6
cB |t c13 | &4 cRr | &+ cr2 | &4
Cl4 |G |G8 | G8 |G |64 |c6 | G
cH | &F Cl2 |C6 |G3 |60 |65 |61
Cl4 |Cl4 |Cl6 |[CG4 | c6 | c6 | G4 | ci6

CH4 | e | &7 CH |6 |65 | &2 |69
cH |t Cil |CGi5 |65 (611 | &2 | cH4
cH4 | c8 G5 | 6B |&2 | & |67 |2
CH4 | G615 | & Cil |64 | &3 |66 | &
Ci4 |65 |66 |69 |GF |Gl |Gi5 | e
CH4 |62 | 610 | &4 Cl0 |62 | e | 67
cH4 | e2 cH4 | G5 c13 | c8 c3 | 65

Croup2t |CGR2 |G |62 | &3 | 6H |66 |61 | &3

Group22 |GX2 |65 | G0 |64 | |68 | &3 |69

Group23 |CG13 |62 | CGl6 |Gl |CGl0 |64 | &F |6

Croup24 |CG13 |6F |[GH4 |62 |[c6HF |c6 | Gk6 | &2

Group25 |G |64 |8 |62 |89 |62 |3 |4

Croup26 |[CGH4 |69 |6 |3 | G616 |64 | e | e

Cl4 |Gl |65 |62 |2 |G |6 | Gas
Ci4 |c6 |69 | G636 | 65 c13 | 610 | &3
CH4 |63 |63 |64 |68 |69 |69 | <8
cH4 | c3 Ci7 |62 |61 |65 |68 | 683
Cl4 |CGl0 |64 |60 |64 |6t |6F | &
ci5 | &9 Cl6 |64 | &2 |68 |62 | &3




Ci5 | G616 | &3 cl2 |65 |64 |67 | 68 111
Group2# | G5 |G6 |G | G610 | <8 Ci7 | ci6 | 613 000 e
Cci5 |63 |61 | G8 Ci |63 |61 | & 001
ci5 | &3 ci5 | c6 cH4 | 9 ci4 | 66 010
Ci5 |60 | &2 |64 |6 |65 c3 | 611 <23
Ci5 |G |66 | &2 |8 |6 |62 | ci6 100
ci5 | &4 Cl0 | 67 | 66 CH4 | e | &4 103
Ci5 |Cc4 |64 | 635 | 69 Cc10 | 610 | 69 110
Ci5 |64 |62 |63 |62 |66 |69 | 4 111
Group28 | G5 |61 | G5 CH |65 | &2 |68 | &2 000 243
Ci5 |62 |69 |69 |6k |6k | 6F | oF 001
ci5 | 68 Cl3 |6F |64 |61 |66 |62 010
Ci5 |CG15 |G |65 | 6F |6F |65 | e <23
Ci5 |65 |64 |63 |60 | &8 |4 | 65 100
Ci5 |62 |68 |62 |63 |6k |83 | 610 103
ci5 | &2 Cl2 |Gl |Gl |62 | &2 | 635 110
Cl6 |62 |&F | &8 |64 |2 | 6B | e 111
Group29 | G166 | G8 G |6t |&F |65 |6 | 65 000 g
Cl6 |CG15 | CG15 |[CGl6 | G0 |G |6 | c10 001
Cl6 |65 | &2 |64 |63 | & c10 | &35 010
cl6 | G2 | G6 c2 |66 | &3 |69 | &3 o4t
ci6 | &2 Cl0 |60 | & ci6 | c8 | G8 100
ci6 | 69 Ci4 |68 |65 |6 | &F | e 103
Cl6 |CGl6 |61 |Cc6 |68 |68 |66 | &2 110
Cl6 |[C6 |65 |64 |G |64 | c5 | cs 111
Group30 |Cl6 |CG13 |69 | €2 |G |cF |4 |61 000 o
ci6 | &3 Cl3 |G |G |63 | &3 | eks 001
Cl6 |CGl0 |G |65 | &8 |69 |2 |4 010
Cl6 |G |64 |63 |66 |65 |6 | S8 o4t
Cl6 |GF |68 |61 |69 |6k |G |4 100
cl6 |64 |62 | 69 Cl2 | G4 |cl6 | & 103
ci6 | &4 ci6 | &4 Ci5 | 610 | 615 | &7 110
Cl6 |Gt |63 |65 |6 | c6 |6 | e 111
Group3t |CIf |C10 |CGI5 |69 |C6 |3 |[c8 | cH4 000 ts0
CH |67 | &2 |&F |69 |69 |6+ | ez 001
Ci7 |GF |66 |65 |62 |65 |66 | oF 010
Ci |64 | 610 | &3 G5 |62 |65 |6k o4t
G | &4 CH4 |62 |62 |64 |64 | e 100
CH | | & Cl6 |64 |60 | &3 | 65 103
Ci7 |62 |65 |64 |6F |66 |2 | C1o 110
Ci7 |68 |69 |6 |6 |2 |6k |63 111
Group32 |G |CGI5 |63 |60 | &2 15 |6 | &3 000 31
Gt | 65 ci7 | c8 Cl6 |G | ci6 | G8 001
Ci7 |CG12 |64 |66 |2 |6F | G635 | e 010
Ci7 |62 |68 |64 |65 |8 |64 | & <23
G | 69 Cl2 |2 |68 |Gl | 613 | c6 100
Cl7 |Cl6 |Gl |G |G |62 |62 | e 103
Ci7 |c6 | G3 | G35 |64 | e8 Cci | 616 110
CH |38 | &4 Cl3 |G |64 |60 |4 111







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 acell. 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 codesis described in SE23TS
25.223

Thisinitial cell search is carried out in three steps:

Step 1: Slot synchronisation

During thefirst step of the initial cell search procedure the UE uses the primary synchronisation code ¢, to acquire
dot 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 al cells—Fheprocedureisaceordingto-the-deseriptionforthe ‘

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=0v4 6.

During the second step of theinitia cell search procedure, the UE uses the sequenee-ofmodulated Secondary |
Synchronisation Codes to find frame synchronisation and identify one of 32 code groups. Each code group is
linked to a specific toss, 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 over 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=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 CCPCH with all four midambles of the code group identified in the second step . Thus the third step isaone
out of four decision.

This step is taking into account that the CCPCH containing the BCH is transmitted using the first spreading code

( a(Qh:jlg infigure 2 of S1.23TS 25.223 section ‘6.2 Spreading Codes') and using the first midamble m® (derived

from basic midamble code mp, cf. SE21TS 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.




