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1. Introduction
A new cell search scheme based on the CPM and its simulation results are presented
in Tdoc ¢33. The performances and complexities are better than the other
proposals. Therefore, we propose this scheme as the cell search of TDD mode. In
thisdocument required changes ar e given asfollows.

Text proposal for 25.221

5.4 The physical synchronisation channel (PSCH)

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

The PSCH is similar to the FDD SCH. 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 intwo TS, TS#k and TS#k+8, k=0...7, 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 in 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 112 Scheme for Synchronisation channel SCH consisting of one primary sequence C,,

anhd-one-secondary-sequence-Cq-per dot (example of Case 2 or Case 3)

As depicted in Figure 12, the PSCH consists of a primary and-secondary-code sequence with 256
chips length. The used sequences C, and-Cs-are-is the same as in FDD-Mode;see{2].
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The time-offsattqs COde position t; , 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,
Midamblesane-tos’ in * TS25.223 Spreading and modulation (TDD)'. The exact value for togs ti 5, regarding
column “AsssaeiatecH gs— Associated Hopping Code Hy' .in Table 9 from TS25.221, is given by:
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where, G, is the code element of a length 8 hopping code sequence which corresponding to each Hopping
Code H;, and the alphabet size of the hopping code is 32, that is,




Text Proposal for 25.223

7. Synchronisation codes

7.1 Code Generation

The code generation for synchronisation codes is handled in the same way as in
FDD Mode. Thus we refer to TS 25.213, chapter ‘5.2.3 Synchronisation Codes'.
From this procedure we obtain one primary synchronisation code Cy= Csch,o ané
it I hronicat I . withi= .
To avoid misunderstandings when documents are reorganised in the future, we
repeat the actual content of this chapter below using small font.
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.
Lettinga= <Xy, Xo, X3, ..., X16>=<0,0,0,0,0,0,1,1,0,1,0,1,0,1,1,0>and

b=< X1y X2, X3, +vvy Xgy X1, X2, X3, ...y X8 >,
The PSC code is generated by repeating sequence ‘@ modulated by a Golay complementary sequence.

Letting Y =< a,4,4,4,a,a,,4,4,4,a,a,a,a,a,a >

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




These PSC and-SSC binary code words are converted to real valued sequences by the transformation
LO) _> £+1!, 511 _> 1_11.

7.2 Code Allocation

Seqguences of 8 secondary SCH codes, thus composed of Cg i from chapter 7.1
abeve are-used-to-transmitinformation-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 (PSCH)’, 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 togse:Hopping Code H;, thusto 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 tosse:

- pping  ode H. Positioning of the secondary SCH codes is depicted-inthe last
line-oftable 10-and-141-

The complete mapping of Code Group to Scrambling Code, Midamble Codes and
tosset HOpping Code H; is depicted in table 9, cf. also TS 25.231.




CELL Code Associated Codes Associated
PARA- Group . - - forset
METER Scrambling Long Basic Short Basic _
Code Midamble Code | Midamble Code Hopping
Code
0 Group 1 Code 0 MpLo MsLo to_Hi-Hs
1 Code 1 MpL1 MsiL1
2 Code 2 MpL2 Msi2
3 Code 3 Mp3 Msi3
4 Group 2 Code 4 MpLa MsLa f Ho-Hie
5 Code 5 Mpys Msis
6 Code 6 MpLe MsLe
7 Code 7 MpL7 Msi7
124 Group 32 Code 124 MpL124 MsL124 31 Hpa9-Hose
125 Code 125 MpL12s MsL125
126 Code 126 MpL126 MsL126
127 Code 127 MpL127 MsL127

Table 9Mapping scheme for Cell Parameters, Code Groups, Scrambling
Codes, Midambles and tgsgser- Hopping Code Hi.
For basic midamble codes mp cf. TS 25.221, section 7.2.3.1 & 7.2.3.2 Midamble

For CELL PARAMETERS also cf. TS 25.231.

The following subchapters 7.2.1 and 7.2.2 are referring to the three cases of
PSCH/CCPCH usage as described in TS 25.221 section 7.4.

7.2.1 Code allocation for case 1 and 2

In table 10 the 32 hopping code sequences used in the cases 1 and 2 of

PSCH/CCPCH scheme are listed. Again, these are used to encode the 32 different
code groups.




Code Seeondary-Primary SCH Code Position Associated
Group fofrset
#1 #2 #3 #4 #5 #6 #7 #8

Hopping
Code H;
Groupl cl |62 |66 |E6i5 |68 |67 |63 |63 | &H:
20 7 28 2 26 28 13 8
Group2 cl (G99 |C16 | 613 | 611 |63 |62 | 636 |fH
18 2 22 31 6 2 26 8
Group 3 Cl |Cl6 | G4 | Cit |C14 | C16 |1 | 64 | bHir
1 8 25 25 3 31 12 27
Group 4 cl |c6 |6t |69 | CiF | C12 |C1F | 69 | tHys
22 3 24 28 1 15 6 3
Group 5 cl (G133 |65 |67 |63 | C8 | C16 | G4 |ty Has
29 26 8 4 9 4 17 18
Group 6 cl |63 |69 |65 |66 |C4 | 615 |2 | tHa
14 12 5 28 31 4 4 20
Group 7 Cl |C10 |63 |63 |69 | Ci7 |C14 | SF | teHa
0 3 13 31 7 28 18 1
Group 8 cl |CGi7 |67 |6 | 612 |61 | 613 | 612 | HHsr
23 31 10 31 9 24 0 27
Group 9 Cl |GF |64 |ci6 | Ci5 |9 | C12 | G1F | tseHes
16 21 25 11 31 24 18 2
Group1l0 |G+ | G4 |CG8 | Ci4 |G |65 | G611 | S5 | tHyss
4 6 0 26 4 27 19 27
Groupll | G1 | G4 |Ci2 |Ci2 |64 | 6L | 610 | 610 | tioHs
30 26 25 22 11 27 1 24
Group1l2 | G1 | GCit | Ci6 | G100 | C7 | CH4 | €9 | 615 | tuuHg
9 2 29 29 12 13 1 3
Group1l3 |G+ |61 | G3 |68 |Ci6 |16 |68 | 63 | tioHor
19 6 30 11 3 28 23 21
Groupl4 | C1 | G8 |G# |c6 |E13 |66 | &7 | S8 | tizHios
4 14 31 2 31 30 9 18
Groupl5 |G+ |Ci5 |Cit |C4 |cCi6 |62 |66 | ©13 | tiuHus
24 1 4 3 28 19 1 12
Groupl6 |G+ | G5 |Gi5 |62 |62 | €35 |65 | CS% | tisHim
29 5 14 3 11 25 0 26
Groupl7 |G+ |C12 | G2 |Ci7 |65 | G311 |64 | ©6 | tieHix
30 22 2 4 16 22 19 13
Group1l8 | G2 |Cit |Cl4 |C4 | G100 |61 | 615 | 68 | tizHigr
28 8 7 12 12 0 31 21
Group1l9 | G2 |G1 |GF | G2 |Ci3 | CcH4 |64 | 613 | tigHuss
10 23 1 1 5 26 29 18
Group20 | G2 |C8 | G5 |Ci7 |Ci6 | €10 | 613 | S | tioHiss
14 18 29 16 1 9 28 5
Group2l | G2 |Gi5 | C9 |Gi5 |62 |66 |E12 | 66 | toHim
29 0 28 23 30 0 4 16
Group22 | G2 | G5 |Gi3 | Ci3 |65 |62 | CG11 | ©11 | tuHiee
8 1 36 6 2 16 20 30
Group23 | G2 |Ci2 |Ci7 | CiL | C8 | ©15 | 10 | ©16 | o Hirr
0 7 11 17 3 29 29 31
Group24 | G2 | G2 | G4 | €9 |CiL |63 |69 | S4 | taHiss
24 19 2 28 5 2 12 15




Group 25 c2 c9 c8 c7 ci4 | &7 c8 c9 24 Hios
8 9 27 27 26 22 1 23

Group 26 c2 cie | &2 | 65 i | &3 c7 CH | s Hom
31 28 14 27 1 4 10 17

Group 27 c2 c6 ci6 | €3 c3 cle | €6 c2 t26_Hoo9
31 27 25 0 21 4 11 8

Group 28 c2 13 | &3 c1 c6 G2 | G5 c7 o7 Ho17
25 19 12 21 29 31 3 10

Group 29 c2 €3 c7 ci6 | €9 c8 c4 CE2 | fg Hps
0 30 18 12 25 18 13 9

Group 30 | €2 Clo |Gl |64 | c12 | &4 c3 CA7 | oo Hpss
27 4 2 3 10 1 10 21

Group 31 c2 Ci7 | G615 |62 | 615 | &7 | &2 G5 30 Hoa1
4 1 28 0 6 30 30 20

Group 32 c2 c7 c2 cio | &1 Gi3 | &1 G0 | ts1Hpa
12 23 2 17 13 30 2 0

Frame Frame #1 Frame #2 Frame #3 Frame #4

position

Table 10

Spreading Code allocation for Secendary-Primary SCH Code,

case 2) of PSCH/CCPCH scheme

7.2.2 Code allocation for case 3

In table 11 the 256 hopping code sequences used in case 3 of PSCH/CCPCH
scheme are listed. In addition to the information on code group three bits from SCH
transport channel are transmitted to the UE with these codes.




<Editors note: The usage of CCPCH pointing is for further study (cf. TDoc R1#2(99) 74)>

Code Secendary-Primary PSCH Code at Position Additional Bits from SCH | Asseciated
Group Transport Channel tosset
Hopping
Code H;
#1 #2 #3 #4 #5 #6 #7 #8
Group 1 c2 ci4 | c6 c8 c4 €9 ci7 | 635 000 tgH1- Hg
20 |7 28 |2 26 |28 |13 |8
c2 |c4 |c1o0|cs G7 |65 |66 |63 001
16 |16 |28 |14 5 8 19 |17
c3 | &3 G5 |G | G2 |62 | 610 | 65 010
13 |11 129 |12 18 |22 |2 |6
c3 | 610 |69 | e8 ci5 [ 68 | 69 c10 011
20 |25 |6 28 21 |1 27 |28
c3 | ci7 | 613 | c6 Gt |64 |68 G5 100
21 |31 |11 |5 13 |4 27 |7
c3 | &7 ci7 | €4 G4 |67 | &7 c3 101
2 31 |21 |29 228 |1 28 |4
C3 |cH4 |64 | e2 c7 | 613 | 66 c8 110
4 4 6 13 29 |25 |28 |0
C3 |c4 |68 |67 |6 |69 |65 c13 111
18 |24 |3 0 7 29 |13 |24
Group 2 c3 Cit | ck2 | 615 | Ee13 | 65 c4 ci 000 t, Ho- His
18 |2 22 |31 6 2 26 |8
c3 | et Cl6 |3 |66 |6 | &3 c6 001
6 2 |5 23 17 |27 |6 30
c3 | e8 G3 |6 |62 |64 |2 ci 010
15 115 13 |25 31 |29 |1 26
c3 | 635 |67 | &9 c5 | 610 | &2 c16 011
9 30 |9 5 1 |3 5 |22
ce3 | 65 ct | &7 G8 |66 |G | C4 100
5 31 |13 |14 3 10 |7 13
c3 | c12 | 635 | 65 G |62 |66 | 69 101
4 22 |20 |14 1 28 |1 2
ce3 | ez c2 | &3 G4 | 15 | 635 | c4 110
2 19 |18 |8 31 |17 |15 |28
ce3 | &9 c6 | &t Ci7 | et |64 | &2 111
24 |31 115 |30 0 |22 |11 |25
Group 3 c3 Cl6 | G0 | 66 | €3 ct e | &F 000 to Hiz- Hos
1 8 25 |25 3 31 |12 |27
c3 | c6 CH | CH4 |6 |63 |62 |2 001
0 |7 31 |5 2 1 |5 10
G3 |68 |6k |62 |69 |ci6 |ch | e 010
12 |21 |11 |12 24 |17 |20 |18
G4 | Ci2 |3 |Gl | G4 | G6 | 65 c2 011
16 |0 12 129 2 30 |12 |8
c4 | e2 G |G |G |62 |64 | eF 100
17 |8 26 |6 0 6 29 |25
c4 | €9 c4 |62 |3 | 615 |3 cxr2 101
23 |21 |23 |4 30 [14 |6 0




c4 ci6 | 68 | 6 | c6 cir | e2 Ci7 110
23 |8 3 19 6 21 |7 14
c4 (&5 ci2 | €8 == [ax4 =L == 111
1 3 3 30 2 10 |31 |26

Group 4 c4 ci3 | 616 | G6 cr2 | €3 ci7 | 610 000 ts Hps- Hsp
2 |3 24 | 28 1 15 |6 3
c4 = c3 | &4 Cl5 | ci6 | G166 | &35 001
8 13 |15 |29 6 31 |19 |19
c4 cio | &+ | e2 ci ci2 | €15 | €3 010
5 25 | 2r |17 8 14 |25 |22
c4 Ci7 | St | 67 | &4 c8 ci4 | c8 011
i7 |10 |7 9 28 |2 3 31
c4 [ax4 Ci5 | 635 | &7 c4 e | 613 100
3 30 |21 |28 3 17 |24 |17
c4 CH |2 |63 |61 |67 |12 | &1 101
2 |21 |2 31 2 26 |15 |19
c4 c4 c6 |G | 613 |63 |11 | e6 110
13 |4 3 14 30 |20 |22 |1
c4 cit | €10 | €9 ci6 | €9 ci0 | &1t 111
8 24 122 |19 10 |0 0 13

Group 5 c4 ci cH4 | &7 c2 c5 €9 c16 000 4 Has- Hag
29 |26 |8 4 9 4 i7 |28
c4 =5 St | €5 c5 ci c8 c4 001
21 |0 1 4 18 |1 3 25
c4 ci5 | 65 | €3 c8 ci4 | &7 €9 010
3 28 |20 |10 16 |10 |30 |1
c4 == c9 | e cit | €10 | c6 ci4 011
1 |30 |31 |14 17 |29 |0 14
== c4 c4 | €5 Cl6 | G | G | C16 100
14 |22 |14 |1 0 23 |21 |30
== cit | e8 | €3 c2 c3 | c16 | &4 101
31 |12 |9 9 27 |1 8 3
== =L cr | et c5 €9 ci5 | €9 110
16 |29 |19 |5 21 |2 2 |1
== =5 ci6 | €16 | ©8 == ci4 | €14 111
27 |18 |27 |7 28 |25 |12 |2

Group 6 c5 ci5 | &3 cH |11 | et e | &2 000 ts_ Hai- Hag
14 |12 |5 28 31 |4 4 20
== == Cf |62 |64 | e |2 | &7 001
28 |27 |14 |22 31 |13 |29 |27
== Cl2 |Gl |Gl |67 |60 | e | X2 010
36 |23 |8 15 20 |8 11 28
== c2 ci5 | €8 c3 c6 c | 7 011
6 26 |31 |29 14 |0 22 |26
== == 2 | 66 c6 c2 €9 c5 100
27 |31 |31 |16 8 31 |3 24
== ci6 | c6 | &4 €9 ci5 | €8 €10 101
0 15 |28 |19 21 |7 16 |15
== (&5 co | e2 cr | e | &F €15 110
30 |11 18 |1 31 |18 |26 |4
== Ci3 | 634 | 67 | 635 | &7 (&5 = 111
31 |7 4 10 30 |4 2 18




Group?7 c5 c3 ci ci5 | &2 c3 c5 c8 000 ts_Hao- Hse
0 3 13 |31 7 28 |18 |1
== ci0 |65 | e |4 cl6 | &4 €13 001
9 25 |2 21 29 |16 |2 3
== Cit |69 |61 | &7 cr2 | 3 ci 010
1 28 |14 |17 0 9 0 31
== [ax4 13 | €9 c1o | €8 c2 c6 011
5 6 1 0 19 |1 23 |31
== ci4 | €37 | &7 e | &4 ci Cil 100
2 1 271 |8 16 |22 |22 |6
(&5 ci3 | e | e | C cir | 612 | €13 101
14 29 1 20 15 5 15 11
(&5 = ci6 | €9 c4 ct c | &t 110
31 |21 |1 1 20 |8 7 0
(&5 cio | e3 | &7 [ax4 = S0 | €6 111
38 |24 |6 26 1 0 2 |7

Group 8 c6 c7 | &F c5 c | 16 | €9 Cil 000 t7 Hs7- Hea
23 |31 |10 |31 9 24 |0 27
(&5 [ax4 cit | €3 e |12 | €8 c16 001
27 |5 29 |16 26 |24 |1 1
(&5 ci4 | €35 | &t ci6 | €8 ct c4 010
8 14 119 |1 13 |26 |18 |19
(&5 c4 c2 |66 | e2 c4 c6 €9 011
16 |25 |0 20 26 |3 19 |2
(&5 cit |66 |64 | 65 ci7 | 65 ci4 100
26 |18 |24 |27 29 |13 |14 |1
(&5 =L clo | 62 | €8 e | &4 c2 101
24 |25 |1 23 1 12 |2 30
(&5 =5 CH4 | 6 | 611 | €9 c3 ct 110
5 4 0 28 25 |15 |13 |18
(&5 ci5 | e | €8 ci4 | S5 c2 c12 111
7 |16 |4 5 19 |22 |3 9

Group 9\ c6 c5 c5 | e6 c | &1 ci Ci7 000 s Hes- Hao
16 |21 |25 |11 31 |24 |18 |2
(&5 ci2 |69 | &4 c3 c4 | S1F | 65 001
14 |31 |1 17 1 26 |9 3
(&5 c2 ci13 | e2 c6 co | €16 | €10 010
8 14 |27 |2 1 31 |24 |12
(&5 == c7 | e | €9 c6 ci5 | 615 011
3 7 26 |19 26 |1 23 |14
(&5 Cl6 | G4 | E615 |12 | e2 cH4 | &3 100
1 28 |4 22 24 |20 |14 |4
(&5 (&5 c8 |63 | €635 | 615 | 613 | €8 101
12 |3 20 |31 23 |29 |1 3
[ax4 == c3 | e | e3 c5 ct €10 110
27 |16 |8 1 2 1 |21 |3
[ax4 ci2 | &+ | 635 | e6 =L (&5 (&1 111
0 10 |1 16 27 |30 |9 25

Group 10 ct c2 ci | e | &9 ci4 | 65 c3 000 o Hzz- Hgo
4 6 0 26 4 27 |19 |27
[ax4 == Cl5 |61 | c12 | 610 | 4 c8 001
24 |20 |10 1 22 |16
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G |Gl | &2 |69 | G5 |66 |3 | 613
G |66 |66 |&F |62 &2 |2 |
Cf |CG13 |Cl0 | G5 | G4 | G5 |G |Gk
G |63 |6M |8 |GF |61 |6 |
G |60 |62 |6t |6 | & ci6 | c16
G |G |65 |66 | 6B | &3 ci5 | &4

Cf |&f |69 |64 |ci6 |Gl | 6H4 | &9

cf |6t |68 |66 |kt |G |Gl | e

Cf |64 |63 |6 |62 |62 |6 | cH4
Cf |64 |G |6 |65 |68 |6 | e2
Cf |G |64 |68 |68 | &4 | ex | &F
Cf | Gi5 |66 | c2 CH |69 |68 |65

C8 |4 |Cci5 |64 |68 ([ 6R |G | e

c8 |6t |2 | &2 |6t |68 | e | e
c8 |8 |Cl0 | Ci5 |G |G | G5 | 610

C8 |Ci5 |G |G |3 |63 |G | cis
c8 |65 |G6F |G |66 |69 |6 | e3
c8 |Gk |65 |69 |69 |65 |62 | c8
c8 (62 |69 |&F |6 |6k |6k | e
c8 |69 | 613 |65 Ci5 | G4 | C10 | &2

Group 11

Group 12

Group 13

001
010
011

30 10
c8 c6 c4 | cL c4 c6 c8 cit

C8 |CG13 |68 |Gl |GF | &2 | GF | ci6




=5 = Cl2 |64 | c10 | 615 | c6 c4 100
6 6 0 |3 0 16 |31 |10
=5 Clo | CGl6 | G2 | 613 |61 | 65 €9 101
24 |28 |27 |5 26 |21 |8 1
=5 C | E3 |6 | e16 | &F c4 ci4 110
30 |21 |0 0 24 |4 9 13
=5 [ax4 St | €8 c2 = = c2 111
16 |1 13 |2 2 |1 18 120

Group 14 €9 c6 c2 c2 | &7 clo | S | &4 000 ti3 Higs- Hitp
4 14 |31 |2 31 |30 |9 18
== Cl3 |c6 | G0 | c10 | c6 e | 69 001
1 |0 29 |11 2 10 |21 |30
== = c10 | €8 e | e2 Cci2 | €14 010
15 |13 |15 |8 28 |1 i7 |27
== ci0 | €14 | c6 Cl6 | €15 |1t | e2 011
12 |22 |25 |30 1 15 |23 |17
== Cit | &t | &4 c2 cit | e300 | &7 100
2 30 |23 |6 1 31 |30 |1
== [ax4 cs5 | e2 c5 ct €9 ci2 101
31 |22 |27 |1 9 1 19 |0
== cH4 | 69 | 67 | e8 c3 c8 Ci7 110
3 23 |0 11 1 31 |19 |20
== c4 ci3 | 615 | 61t | 616 | &7 == 111
2 |1 4 20 6 5 26 |18

Group 15 €9 Cil | C7 |63 | 614 | cx2 | c6 €10 000 t14 Hi1z- Higo
24 |1 4 3 28 |19 |1 12
== =L C4 |61 | 617 | 8 c5 €15 001
26 5 25 |15 4 1 28 5
== =5 c8 | €9 c3 c4 c4 c3 010
20 |30 |13 |28 4 24 |6 1
== ci5 | e | &7 c6 ci7 | €3 c8 011
4 27 |10 |31 0 30 |25 |1
== == ci6 | €5 €9 e | e2 €13 100
13 |6 31 |15 18 |6 1 22
== e | e3 | &3 cr2 | &9 ci ci 101
17 127 |6 28 1 12 |30 |15
== c2 ot | ex ci5 | 65 ci7 | c6 110
19 |2 16 |18 9 21 |1 2
== == cit | 66 | &1 =L ci6 | &1t 111
5 26 1 26 15 17 7 29

Group 16 €9 Cle |Ci5 |4 |4 ci4 | €15 | €16 000 t15 Hio1- Higg
29 |5 14 |3 1 |25 |0 26
ci0 | 615 | 610 | &2 €9 c4 €9 ci 001
0 28 |17 |20 29 |7 14 |14
S0 | 65 Cl4 | Cl6 |12 | 63 | c8 c6 010
6 |31 |10 |4 1 29 |30 |4
Clo |12 |62 |Cc14 | c6i5 | e13 | &F Cil 011
0 15 |16 |0 2 |1 19 |26
cio | e2 c5 | e | & €9 c6 c16 100
2 |1 7 4 29 |4 9 22
S | €9 c9 |6 |4 c5 c5 c4 101
i7 |31 |3 15 0 3 |2 30




ci0 |16 | 613 | €8 ct ci c4 €9 110
2 29 |17 |1 5 27 |26 |6
10 | 6 cit | €6 cio | 614 | &3 = 111
18 |0 1 |8 29 |2r |1 31

Group 17 c10 |63 | &4 c4 13 | 610 | &2 c2 000 t16_ Hi2o- Hize
0 |22 |2 4 16 |22 |19 |13
S0 | €3 c8 | e2 ci6 | €6 ci ct 001
0 6 2 |1 28 |24 |9 3
Ci0 | 610 | e12 | e | e2 c2 ci7 | ex2 010
12 |1 31 |2 1 16 |30 |26
ci0 | 617 | 636 | €35 | 65 Ci5 | €16 | €4 011
13 |16 |12 |1 28 |12 |5 2
i | &7 c3 | e | €8 cit | &35 | 65 100
1 28 |5 10 6 27 | 2r |18
Clo |64 |SF | e | et | &F ci4 | €10 101
6 13 |11 |28 25 |1 5 10
ci0 | &4 cit | €9 c4 | €3 c3 | 615 110
0 0 |1 29 1 23 |28 |8
cio | 61t | 635 | &7 Ci7 | 616 | 612 | &3 111
7 0 |27 |1 1 |16 |7 3

Group 18 | €30 | &% c2 | G5 c3 c2 |G | G8 000 t17 Hia7- Hias
28 |8 7 12 12 |0 31 |21
10 | €8 c6 | €3 c6 c8 G | 13 001
15 30 1 6 27 11 1 17
cit | &7 cr | &7 cit | E15 | &4 €15 010
1 26 |3 25 7 |28 |30 |11
cit |34 |65 | &5 cH |11 | &3 c3 011
29 |17 |25 |12 29 |30 |15 |30
cit | &4 9 | e3 c7 | &7 c2 c8 100
23 |22 |15 |3 23 |7 25 |7
cit |61t | 613 | & c3 c3 ci €13 101
28 |24 |28 |29 21 |2 17 |25
cit | &1 Ci7 | 616 | €6 Ccle | c12 | & 110
13 |6 22 |13 20 |31 |24 |10
cit | €8 c4 | €4 | 89 ci2 | €16 | ©6 111
22 |2r |10 |20 19 |20 |23 |15

Group19 | €31 | €15 | €8 | €612 | c12 | €8 ci5 | &1t 000 tig Hias- Hiso
10 |23 |1 1 5 26 |29 |18
cit | 65 Ci2 | €10 | E35 | &4 Ci4 | €16 001
1 |24 |21 |9 18 |23 |7 27
cit |12 | 16 | €8 ci c7 |13 | &4 010
19 |10 |6 17 29 |29 |11 19
cit | e2 c3 | 66 c4 e |12 | &9 011
7 |23 |14 |5 16 |2r |23 |18
cit | €9 St | €4 ct €9 Cit | €14 100
21 |25 |4 27 25 |13 |19 |14
cit | c16 |61t | e2 c1 | 65 cw | &2 101
14 |8 6 20 5 18 |22 |16
cit | €6 Cl5 |67 |13 | &t €9 ct 110
10 |6 2 18 12 |21 |2 11
Cit | 613 |62 | €35 | ci6 | 614 | S8 c12 111
5 10 |19 |6 12 |25 |31 |30




Group 20 c | &3 c6 13 | e2 &1 | &7 ci7 000 t19 His3- Hiso
14 |18 |29 |16 |1 |9 |28 |5
cil | cl0 | 610 | c11 c5 c6 c6 c5 001
22 |6 |5 |19 |16 |11 |28 |2
cHl | 6iF |64 | &9 c8 c2 c5 c10 010
26 |17 |12 |23 |9 |18 |19 |12
12 | 616 | &9 &3 | e3 | &9 ci6 | eR2 011
0 |5 |24 |11 |14 |14 |17 |30
c12 | c6 13 | et c16 | 65 ci5 | e 100
20 |28 |13 |27 [20 |26 |9 |26
e |63 | &1 | &9 c2 c1 ci4 | S5 101
23 |30 |2 |20 |21 |5 |4 |30
cr | &3 c4 c7 c5 ci4 | 613 | €10 110
24 |13 |25 |26 [16 |20 |5 |20
12 | 610 | e8 c5 c8 c10 | 62 | &35 111
18 |26 o |20 [3 |15 |11 |7

Group 21 e |6 | e | =3 ci: | 66 cl | &3 000 t20 Hie1- Hies
20 |o |28 |23 [30 |o |4 |16
c12 | &F ci6 | S ci4 | 2 c10 | S8 001
9 |13 |29 |8 |2 |23 |8 |25
c2 |64 | &3 ci6 | 67 | 615 | &9 13 010
15 |8 |1 |3 [13 |o |10 |18
c12 | &4 c7 ci4 | €3 c: | 68 ci 011
31 |9 |7 |17 |24 |3 |7 |26
c12 |61 | e | SR | e6 c7 c7 c6 100
16 |14 |3 |20 [8 |12 |20 |2
c12 | &1 ci5 | G0 | &9 c3 c6 Cc1t 101
23 |25 |19 |23 |15 |30 |8 |1
c12 | 68 c2 c8 c12 | 616 | S5 c16 110
9 |u |10 |25 |8 |4 |5 |u
c12 | 615 | 66 c6 ci5 | e | &4 c4 111
16 |12 |14 |31 [23 |22 |13 |3

Group 22 12 | 65 c10 | &4 ci c8 c3 c9 000 21 Hiso- Hize
8 |1 |30 |6 |2 |1 |20 |30
cR2 |62 |64 | a2 c4 c4 c2 c14 001
0 |2 |20 |22 |23 |23 |3 |o
c1r2 | e2 ci ci7 | &F ci7 | &2 c2 010
21 |21 |22 |24 |19 |12 |5 |4
c12 | €9 c5 ci5 | 610 |63 | & | &7 011
7 |8 |27 |20 [4 |13 |1 |2
ci3 | €8 ci7 | &2 c15 | &3 e | &9 100
5 |18 |28 |20 |17 |4 |30 |19
13 | 615 | &4 ci7 | &2 ci6 | 610 | &4 101
1 |9 |20 |2 |4 |8 |2 |9
ci3 | 65 c8 ci5 | &4 12 | €9 c2 110
13 |25 o |10 |12 |9 |12 |3
c13 |62 | &2 | &3 | &4 c8 c8 c7 111
28 |17 |6 |16 |2 |4 |1 |1

Group 23 13 | 2 ci6 | c11 c10 | &4 c7 c12 000 too Hi77- Higa
0 |7z |u |17z [3 |20 |29 |3
ci3 | €9 c3 c9 13 | 67 | 6 ci7 001

17 |2 |3 |20 [16 |18 |4

11




ci3 | 616 | &7 c7 ci6 | €13 | &5 c5 010
23 |28 |4 |30 |27 |1 |13 |18
ci3 | €6 c | S5 c2 c9 c4 c10 011
6 |1 |6 |22 |2 |21 |23 |5
i3 | 613 | 615 | &3 c5 c5 c3 ci15 100
% |5 |6 |20 [7 |3 |25 |27
c13 | &3 c2 ci c8 ci c2 c3 101
31 |6 |12 |2 |21 |o |3 |25
13 | 610 | 66 ci6 |61 |4 | & c8 110
15 |14 |21 |28 |9 |3 |2 |8
13 |67 | 610 | G4 | 614 | G0 | 67 | €83 111
11 |28 |22 |18 [0 |17 |20 |20

Group 24 13 | &7 ci4 | e | 617 | 66 ci6 | &1 000 to3 Higs- Higo
24 |19 |2 |28 |5 |2 |12 |15
i3 |64 | &1 10 | &3 c2 c15 | ©6 001
23 |17 |31 |25 |11 |2 |17 |15
ci3 | &4 c5 c8 c6 ci5 (64 | 11 010
27 |4 |24 |25 |7 |1 |24 |14
13 |61 | &9 c6 c9 ci: | 613 | 616 011
12 |19 |23 |7 |19 |18 |25 |1
ci3 | &1 13 | &4 12 | &7 12 | &4 100
14 |1 |8 |9 |14 |19 |27 |19
ci4 | 617 | e8 c8 ci7 | 64 | c6 c6 101
16 |15 |11 |18 |28 |23 |6 |1
c4 | G c12 | ©6 c3 c10 | 65 Cc1t 110
0 |13 |12 |28 [3 |21 [13 |4
ci4 |64 | &16 | &4 c6 c6 c4 c16 111
3 |2 |18 |27z [15 |1 |26 |2

Group 25 ci4 | 64 c3 c2 c9 c2 c3 c4 000 24 Hi03- Hooo
8 |9 |27 |27 |26 |22 |1 |23
cH4 | e | &7 ci7 |62 | 615 | e2 c9 001
3 |8 |7 |5 |9 |12 |9 |13
c4 | &1 it |cGi5 | 615 | et | &2 c14 010
7 |u |2 |15 |3 |25 |25 |5
ci4 | €8 ci5 | 613 | & c7 e | a2 011
21 |4 |23 |8 |1 |21 |15 |23
ci4 | 615 | &2 Cc1t c4 c3 c16 | &7 100
17 | |11 |28 [15 |4 |22 |13
ci4 | &5 c6 c9 c7 c16 | 615 | 612 101
23 |1 |21 |9 |2 |1 |3 |2
ci4 |62 | &30 | &7 c10 | 62 | c4 | e 110
9 |16 |5 |18 |13 |3 |19 |1
ci4 | 2 c14 | S5 13 | 68 13 | 65 111
22 |16 |8 |12 |5 |1 |1 |15

Group 26 ci4 | €9 c1 c3 ci6 | &4 c12 | €10 000 t25_ H01- Hoos
31 |28 |14 |27z |1 |4 |10 |17
ci4 | ci6 | G5 c1 c2 ci7 | 6k | &35 001
8 |5 |9 |2 |2 |o |6 |9
ci4 | c6 c9 c16 | 65 13 | 610 | &3 010
28 |18 |11 |19 |5 |11 |17 |7
ci4 | 613 | &3 | c14 | e8 c9 c9 c8 011
5 | |2z |2 | |17z |19 |1




cH4 | &3 ci7 | e | e1r | 65 c8 13 100
3 |17 |2 |20 [1 |28 |17 |13
ci4 | 610 | &4 0 |64 | &2 c7 c1 101
2 |28 |3 |1 |4 |2 |10 |14
c15 | €9 ci6 | c4 | e2 c8 ci c3 110
18 |14 |28 |1 |11 |3 |1 |20
ci5 | 616 | 3 12 | 65 c4 &7 | &8 111
3 20 o [3 |30 |12 |1 |7

Group 27 ci5 | 66 c7 c10 | €8 ci7 | 616 | e13 000 t26_ H00- Ho1e
31 |27 |25 |o |20 |7 |11 |8
ci5 | 613 | e | &8 cH | 613 | 615 | &2 001
1 |19 |6 |1 [20 |2 |3 |2
ci5 | &3 c15 | ©6 ci4 | €9 ci4 | ©6 010
1 |3 |25 |6 |17 |18 |9 |30
ci5 | 610 | e2 c4 ci7 | 65 ci3 | CiL 011
3 |1 J1z |o |25 |20 |4 |2
ci5 | 6iF | 66 c2 c3 c1 c12 | ci6 100
28 |24 |19 |28 |11 |9 |1 |2
ci5 | &7 c10 | G | 66 ci4 | ek | &4 101
1 |9 |3 |22 |2 |19 |18 |10
ci5 |64 | 634 | 615 | &9 c10 | 610 | &9 110
25 |21 |18 |16 |11 |16 [1 |5
ci5 | &4 ci c13 | 62 | 66 c9 c14 111
3 |1 |a |1 |19 |9 |14 |7

Group 28 ci5 | et | 65 Cc1t ci5 | 2 c8 c2 000 o7 Hp7- Hooa
25 |19 |12 |21 [20 |31 [3 |10
ci5 | &1 c9 c9 ci ci5 | &7 c7 001
5 |7 |12 |6 |13 |1 |8 |3
ci5 | €8 13 | &7 c4 c1: | 66 ci2 010
19 |13 |3 |10 [13 |31 |1 |16
ci5 | 615 | & | 65 c7 c7 c5 ci7 011
18 |0 |23 |4 |23 |2 |2 |3
ci5 | 65 c4 c3 c10 | &3 c4 c5 100
8 |2 |17z |5 |16 |7 |21 |1
ci5 |62 | e8 c1 13 | 616 | &3 c10 101
3 lo l2a |1 |5 |2 |1 |=;
ci5 | &2 c12 |Gl | 616 | 62 | &2 ci15 110
10 |26 |20 |30 |20 |15 |1 |1
ci6 | &2 c7 c3 c4 c2 13 | e 111
16 |14 |20 |27 |28 |1 |19 |23

Group 29 c16 | €8 c | &1 c7 ci5 |62 | 65 000 tog Hpos- Hpsp
0 |30 |18 |12 |25 |18 |13 |9
c16 (615 | 615 |66 | 610 |61 | e | &0 001
20 |1 |u |2 |2z |2 |18 |19
ci6 | 65 c2 ci4 | e3 | &4 c10 | €15 010
20 |1 |1z |5 |1 |10 |2 |15
ci6 | 612 | 66 c12 | 616 | &3 c9 c3 011
20 |21 |12 |2 |13 |13 |1 |20
cl6 | &2 &0 | G0 | e2 c16 | €8 c8 100
18 |24 |14 |2 |0 |12 |6 |8
c16 | €9 ci4 | S8 c5 e | &7 13 101
0 |18 |26 |22 |12 |1 |12 |20




a9 Hapa3- Haao
30 Hpa1~- Hoag

©|

I

25

131_H249~

110
111
000
001
010
011
100
101
110
111
000
001
010

011
100
101
110
111
000

18
21
0

<

8 o

™|

0|

(=]

Cl6 (Cl6 |[CX |c6 |68 |68 |66 | &2
Cl6 |[C6 |65 |G4 |G |4 | G5 |Gk
Gl (G183 |69 |62 |G |G |64 |
ci6 | G3 Ci3 |G |G | 613 | G383 | ci6
Cl6 (G100 (G |CG5 | &8 |69 |&2 |4
Cl6 |G |CG4 |68 |66 |65 |6 | 9
Gl |G |68 |G |69 |G: |G |4
Cl6 (G4 |62 | &9 Cl2 | G4 |Gi6 | &2
ci6 | G4 ci6 | &7 Ci5 | G100 | G156 | &7
Cl6 (G |63 |65 |G |66 |CGHM | e
Ci7 |C10 |GI5 | G99 |G6 |G |8 |4
CH |6 | &2 |&F |69 |69 |&F | ez
G |6F |66 |65 |62 |65 |66 | C&F

7
4

Gl |68 |69 |62 |61 (62 |6 | e35
Ci7 |C35 | 613 |60 |62 | 615 | e

12

Gl |6t |65 |64 |cf |66 |2 | &30

Clf |64 |64 |62 |62 |64 |64 | e
G/ |Gkt |61 |Gl |64 |60 | &3 | 65

Group 30
Group 31

Group 32

001
010
011
100
101
110
111

23

c7 | G5 ci7 | 68 Cl6 | G | ci6 | G8
Ci7 (G2 |64 |G6 | G2 |GF | G5 | 683
G |62 |68 |64 |65 |8 |64 | &
G | &9 cr2 |2 |68 |Gl | CG13 | Gk
Ci7 |C6 |G3 |CGi5 |G |8 |Gl | ci6
G G183 |GF |G |G |4 |G | G4




Frame Frame #1 Frame #2 Frame #3 Frame #4
position

Table 11 Spreading Code allocation for SeecendaryPrimary-SCH Code,
case 3) of PSCH/CCPCH scheme

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 Physica
Synchronisation Channel (PSCH) described in-S1-2125.221. The generation of synchronisation codes is
described in $3.2325.223

Thisinitial cell searchis carried out in three steps:

Step 1: Slot synchronisation

During thefirst step of theinitial 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 &l cells. The procedure is according to
the description for the FDD mode in $1:1425.214.

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 sequence-of-Secondary code
positions of Primary Synchronisation Codes to find frame synchronisation and identify one of 32 code groups.
Each code group is linked te-a-speeifie-toxsthtsto a specific frame-timingtime hopping code sequence, and
is containing 4 specific scrambling codes. Each scrambling code is associated with a specific short and long
basic midamble code.

Gedee—smﬂer—te—FDD—Mede—The detectlon of tl me hODDI ng code sequence is done bv testl ng the matched

filter output of the received signal with all possible code positions shown in Table 10 and 11.

After four frames a sequence of eight codes is available providing al necessary information described
above. Nevertheless, it should be noted that due to the special coding already three codes show the sequence
unambiguoudly, i.e. a UE can determine the whole sequence when three codes have been received.-

-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 al 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 (ag“:jlg in figure 2 of S.23-25.223 section ‘6.2 Spreading Codes') and using the first midamble m®
(derived from basic midamble code mp, cf. S3:21-25.221 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.




