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6.4 Scrambling codes

The spreading of data by areal valued channelisation code c® of length Qy is followed by a cell specific complex
scrambling sequence v = (‘_’1"_’2’---"_’16)- Theelements v, ;i =1,...,16 of the complex valued scrambling codes shall
be taken from the complex set

M\l :{11j1'11-j}' (4)

In equation 4 the letter j denotes the imaginary unit. A complex scrambling code v is generated from the binary

scrambling codesV = (V17 Vgseers Vle) of length 16 shown in Annex A. The relation between the elements vand v is
given by:

!i :(j)l D/i |,l| D{l_:}, i:1,...,16 (5)

Hence, the elements V; of the complex scrambling code v are aternating real and imaginary.

The length matching is obtained by concatenating Quax/Qx spread words before the scrambling. The schemeis
illustrated in figure 2 and is described in more detail in subclause 6.55A-4.
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Figure 2: Spreading of data symbols
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7.2 Code Allocation

Three secondary 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 (32 code groups:5 bits; Cases 1, 2);
- the position of the frame within an interleaving period of 20 msec (2 frames:1 bit, Cases 1, 2);
- the position of the SCH slot(s) within the frame (2 SCH dlots:1 bit, Case 2).

The modulated secondary SCH codes are also constructed such that their cyclic-shifts are unique, i.e. a non-zero cyclic
shift lessthan 2 (Case 1) and 4 (Case 2) of any of the sequencesis not equivalent to some cyclic shift of any other of the
sequences. Also, anon-zero cyclic shift lessthan 2 (Case 1) and 4 (Case 2) of any of the sequencesis 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 dlot 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 alocated for each code set:
Casel
Codeset 1: Cy, C;, Cs,
Code set 2: Cyp, Ci3, Cyg,
Case 2
Codeset 1: Cy, Cg, G5,
Code set 2: Cyp, Ci3, Cyg,
Code set 3: Cy, Cg, Cop.
Codeset 4: Cy, Cg, Cy5,
The following subclauses 7.2.1 to 7.2.2 6:2-1-t0-6:22 refer to the two cases of SCH/P-CCPCH usage as described in [7].
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Note that in the tables 4 and 5 corresponding to Cases 1 and 2, respectively, Frame 1 implies the frame with an odd SFN
and Frame 2 implies the frame with an even SFN.
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7.3 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 6.45A-3), each
scrambling code associated with a specific short and long basic midamble code.

Each code group is additionally linked to a specific tofrs, 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 tos. The
complete mapping of Code Group to Scrambling Code, Midamble Codes and toys IS depicted in table 6.

Table 6: Mapping scheme for Cell Parameters, Code Groups,
Scrambling Codes, Midambles and tosset

CELL Code Associated Codes Associat
PARA- Group Scrambling Long Basic Short Basic ed toffset
METER Code Midamble Midamble
Code Code
0 Group O Code 0 MpLo MsLo to
1 Code 1 MpL1 MsL1
2 Code 2 MpL2 Msi2
3 Code 3 MpL3 MsL3
4 Group 1 Code 4 MpLa MsLa 1
5 Code 5 Mps Mg 5
6 Code 6 MpLe MsLe
7 Code 7 MpL7 MsL7
124 Group 31 Code 124 MpL124 MsL124 31
125 Code 125 MpL 125 MsL 125
126 Code 126 MpL 126 MsL 126
127 Code 127 MpL127 MsL127

For basic midamble codes me cf. [7], annex A 'Basic Midamble Codes.

Each cell shall cycle through two sets of cell parametersin 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 O 0 1
1 1 0
2 2 3
3 3 2
4 Group 1 4 5
5 5 4
6 6 7
7 7 6
124 Group 31 124 125
125 125 124
126 126 127
127 127 126
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8.2 The uplink pilot timeslot (UpPTS)

The contentsin UpPTS is composed of 128 chips of a SYNC-UL sequence, cf. [AA.2 Basic SYNC-UL sequence] and
32chips of guard period (GP) .The SYNC-UL code is nhot scrambled.

There should be 256 different basic SYNC-UL codes (see Table AA.2) for the whole system.
For the generation of the complex valued SYNC-UL codes of length 128, the basic binary SYNC-UL codes

:(51152 ""’5128)

given by:

of length 128 shown in Table AA.2 are used. The relation between the elements Sand Sis
s, =)' 3, s 0{L-3;i=1,..,128 @

Hence, the elements Si of the complex SYNC-UL code S are alternati ng real and imaginary.
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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 6-1 may be a so viewed as generated (in real
valued representation) by the following methods:

Method 1.

The sequence 'y is constructed from two constituent sequences x; and x, of length n, and n, respectively using the
following formula:

- y(i) =xo(i mod ny) * X4(i divny),i=0..(n* ny) - 1.
The constituent sequences x; and x, are chosen to be the following length 16 (i.e. n; = n, =16) sequences.

- isdefined to be the length 16 (N)=4) Golay complementary sequence obtained by the delay matrix D® = [8,
4,1,2] and weight matrix W& =[1, -1, 1,1].

- Xyisageneralised hierarchical sequence using the following formula, selecting s=2 and using the two Golay
complementary sequences X3 and X, as constituent sequences. The length of the sequence x; and x, is called n;
respectively ng.

- Xoi) = X4(i mod s+ s*(i div sng)) * x3((i divs) mod ng), i =0... (Nz* ny) - 1.

- Xz and X, are defined to be identical and the length 4 (N®= N®=2) Golay complementary sequence obtained by
the delay matrix D® = D =1, 2] and weight matrix W® = wW® =1, 1].

The Golay complementary sequences X1,Xs and X, are defined using the following recursive relation:
ap(K) = 8(k) and bo(k) = d(K);
an(K) = a,1(K) + WO, by (k-DOy);
br(K) = ana(K) - Wby 1 (k-DVy);
k=0,1,2, ..., 2**N0 -1;
n=12 .., N0

The wanted Golay complementary sequence x; is defined by a, assuming n=N®. The Kronecker deltafunction is
described by 9, 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 aand b above:

(@) Letj=0,N? =8

(b) [D:°,D,°,D5°. DL, D, Ds’, D", De”] = [128, 64, 16, 32, 8, 1, 4, 2].

(©) [W WL WL WL W W W Wl =[1,-1,1,1,1,1, 1, 1].
(d) For n=4, 6, set by(k) = ay(k), bs(k) = as(K).
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