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5.2 Mapping of bits onto signal point constellation

A certain number K of CDMA codes can be assigned to either a single user or to different users who are simultaneously
transmitting burstsin the same time slot and the same frequency. The maximum possible number of CDMA codes, which
issmaller or equal to 16, depends on the individual spreading factors, the actual interference situation and the service
requirements. The applicable burst formats are shown in-Q[7]. Each user burst has two data carrying parts, termed data |
blocks:

d®D =gk gld | d_(,\'l(k'i))T i=12k=1,..,K O

Ny isthe number of symbols per datafield for the user k. This number islinked to the spreading factor Q as described in
table 1 of [7]-document FS25.221,

Datablock d (D js transmitted before the midamble and datablock d %) after the midamble Each of the N, data

The data modulation is QPSK, thus the data symbols d (nk'i) are generated from two interleaved and encoded data bits
b7 {0  1=12k=1..K; n=1..,Ny;i =12 @
using the equation
Re{d(k i)}z (208D _ q)
—n J_

€
{ glk')} J_(Z (k' - k=1,..,K; n=1.,N i=12

Equation 3 corresponds to a QPSK modulation of the interleaved and encoded data bits bl(';'i) of equation 2.

6 Spreading modulation

6.1 Basic spreading parameters

Spreading of data consists of two operations: Channelisation and Scrambling. Firstly, eEach data symbol d (nk'i) of

equation 1 is spread with a complex channelisation spreading-code ¢! of length Q, T {L.2,4,8,16} . The resulting
sequence is then scrambled by a sequence n of length 16.

6.2 Channelisation Spreading-codes

The elements gg‘)  k=1,...K; g=1,...,Qs of the spreading-complex channelisation codes g(k) (c&k) c(zk),...,gg?) ;

k=1,...,K; shall be taken from the complex set
V. ={Lj-1-j} (4

In equation 4 the letter j denotes the imaginary unit. A spreading-complex channelisation code c(k) is generated from the

binary codes a(k) —(ai(k)

a2 ) of length Q. shown in figure 2 allocated to the k™ user. Therelation between
Qk g Q« g

the elements gq ) and Q.q isgiven by:

3GPP
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W= ()"al) al9T{1- }a=1..Qy 5

Hence, the elements g;k) of the CBM-A-complex channelisation codes g(k) are alternating real and imaginary.

The ag‘k) are Orthogonal Variable Spreading Factor (OV SF) codes, allowing to mix in the same timeslot channels with

different spreading factors while preserving the orthogonality. The OV SF codes can be defined using the code tree of
figure 2.

- aecs = (L11)
=1)
aQ:2 - (:Ll) (k=2)
aQ=4 = (1111_ :L_ 1) ..................
Gy
8o @) - L
B aQ:4 = (:L_ 1.1' ,1) l
(k=2)
a(Q=4) =(1-1-1) l -----------------
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 factors indicated by the value of Q in thefigure. All codes within the code
tree cannot be used simultaneously in agiven timeslot. A code can be used in atimeslot 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 thistimeslot.
This means that the number of available codesin aslot is not fixed but depends on the rate and spreading factor of each
physical channel.

The spreading factor goes up to Qyax=16.

6.3 Scrambling codes

The spreading of data by a complex channelisation code c® of length Qisfollowed by acell specific scrambling
sequence n=(n1, n2, ... Nouax). Thelength matching is obtained by concatenating Quax/Q« Spread words before the
scrambling. The schemeisillustrated in figure 3 below and is described in more detail in section 6.4. The applicable
scrambling codes are shown in AnnexA.
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Figure 2: Spreading-and-subsegquent scrambling of data symbols

6.4 Spread-and-serambled signal of data symbols and data
blocks

The combination of the user specific channelisation spreading-and cell specific scrambling codes can be seen as a user |

e : (k) —[<(k) ; (k) — A(K) ‘ — _
and cell specific spreading code S —(Sp ) with s;” =C 114 [(p- 1 modQy ] k=1,....K, p=1,....NQ.
1+[(p—l)monk]
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With the root raised cosine chip impulse filter Cro(t) the transmitted signal belonging to the data block d (kD) of
equation 1 transmitted before the midambleis

Nk Q
[o] ]

d*P0) = g df A 0+ Cholt- (@~ DTe- (1- HQTe) G)
n=1 g=1

and for the data block d (k2) of equation 1 transmitted after the midamble

Ny x
o} o]

d*d() = § dkd § s%ﬁl)QkJrq *Cro(t- (a- YTe - (n- DQTe - NikQkTe - Lmfe)- )
n=1 g=1

where L, isthe number of midamble chips.

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.
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