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5.2 Code generation and allocation

5.2.1 Channelization codes

The channelization codes of figure 8 are the same codes as used in the uplink, namely Orthogonal Variable Spreading
Factor (OVSF) codes that preserve the orthogonality between downlink channels of different rates and spreading
factors. The OVSF codes are defined in figure 4 in section 4.3.1.

The channelization code for the Primary CPICH is fixed 44 0cand the channelization code for the Primary CCPCH
is fixed to Gy, 256+ The channelization codes for all other physical channels are assigned by UTRAN.

With the spreading factor 512 a specific restriction is applied. When the code werg,@vith n=0,2,4....510, is used

in soft handover, then the code worg £, ».1is not allocated in the Node Bs where timing adjustment is to be used.
Respectively if G512, With n=1,3,5....511 is used, then the code wasigd&n.1is not allocated in the Node B where
timing adjustment is to be used. This restriction shall not apply for the softer handover operation or in case UTRAN is
synchronised to such a level that timing adjustments in soft handover are not used with spreading factor 512.

When compressed mode is implemented by reducing the spreading factor by 2, the OVSF code used for compressed
frames is:

- Censeamenif ordinary scrambling code is used
- €aCehsri2n mod sr/f alternative scrambling code is used (see section 5.2.2)
wheree.C.h sk niS the channelization code used for non-compressed frames.

In case the OVSF code on the PDSCH varies from frame to frame, the OVSF codes shall be allocated such a way that
the OVSF code(s) below the smallest spreading factor will be from the branch of the code tree pointed by the smallest
spreading factor used for the connection. This means that all the codes for UE for the PDSCH connection can be
generated according to the OVSF code generation principle from smallest spreading factor code used by the UE on
PDSCH.

In case of mapping the DSCH to multiple parallel PDSCHs, the same rule applies, but all of the branches identified by
the multiple codes, corresponding to the smallest spreading factor, may be used for higher spreading factor allocation.

5.2.2 Scrambling code

A total of 28-1 = 262,143 scrambling codes, numbered 0...262,142 can be generated. However not all the scrambling
codes are used. The scrambling codes are divided into 512 sets each of a primary scrambling code and 15 secondary
scrambling codes.

The primary scrambling codes consist of scrambling codes n=16* where i=0...511. The i:th set of secondary
scrambling codes consists of scrambling codes 16*i+k, where k=1...15.

There is a one-to-one mapping between each primary scrambling code and 15 secondary scrambling codes in a set such
that i:th primary scrambling code corresponds to i:th seeodndarscrambling codes.

Hence, according to the above, scrambling codes k =0, 1, ..., 8191 are used. Each of these codes are associated with a
left alternative scrambling code and a right alternative scrambling code, that may be used for compressed frames. The
left alternative scrambling code corresponding to scrambling code k is scrambling code number k + 8192, while the

right alternative scrambling code corresponding to scrambling code k is scrambling code number k + 16384. The
alternative scrambling codes can be used for compressed frames. In this case, the left alternative scrambling code is
used if n<SF/2 and the right alternative scrambling code is use®#/®, where & sk nis the channelization code used

for non-compressed frames. The usage of alternative scrambling code for compressed frames is signalled by higher
layers for each physical channel respectively.

The set of primary scrambling codes is further divided into 64 scrambling code groups, each consisting of 8 primary
scrambling codes. The j:th scrambling code group consists of primary scrambling codes 16*8*+16*k, where j=0..63
and k=0..7.

Each cell is allocated one and only one primary scrambling code. The primary CCPCH and primary CPICH are always
transmitted using the primary scrambling code. The other downlink physical channels can be transmitted with either the
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primary scrambling code or a secondary scrambling code from the set associated with the primary scrambling code of
the cell.

The mixture of primary scrambling code and secondary scrambling code for one CCTrCH is allowable.

The scrambling code sequences are constructed by combining two real sequences into a complex sequence. Each of the
two real sequences are constructed as the position wise modulo 2 sum of 38400 chip segments of two binary

sequences generated by means of two generator polynomials of degree 18. The resulting sequences thus constitute
segments of a set of Gold sequences. The scrambling codes are repeated for every 10 ms radioXamy.desthe

two sequences respectively. Theequence is constructed using the primitive (over GF(2)) polynamihX'8. The

y sequence is constructed using the polynofniad>+X "+ X+X*8.

The sequence depending on the chosen scrambling code nuislgemoted,, in the sequel. Furthermore, igt), y(i)
andz,(i) denote theé th symbol of the sequenaey, andz,, respectively

Them-sequencesgandy are constructed as:
Initial conditions:
X is constructed with §0)=1, x(1)= x(2)=...= x (16)= x (17)=0
y(0)=y(1)= ... =y(16)=y(17)=1
Recursive definition of subsequent symbols:
x(i+18) =x(i+7) + x(i) modulo 2, i=0,...,2-20,
y(i+18) = y(i+10)+y(i+7)+y(i+5)+y(i) modulo 2, i=0,...,"2-20.
The n:th Gold code sequernen=0,1,2,...,2%-2, is then defined as
(i) = x((i+n) modulo (28 - 1) + y(i) modulo 2, i=0,..., %-2.

These binary sequences are converted to real valued sequghgabé& following transformation:

1 if i)=0
Zn(i)=5fF '. Z“('.) for i=01....2°-2.
o1 if z,(i)=1

Finally, the n:th complex scrambling code sequehgeis defined as:
Suin(i) = Zy(i) + j Zo((i+131072) modulo (£-1)), i=0,1,...,38399.

Note that the pattern from phase 0 up to the phase of 38399 is repeated.
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Figure 10: Configuration of downlink scrambling code generator

5.2.3 Synchronisation codes

5.2.3.1 Code generation

The primary synchronisation code (PSC), constructed as a so-called generalised hierarchical Golay sequence.
The PSC is furthermore chosen to have good aperiodic auto correlation properties.

Define
a= <)§.1 X2y X3y wevy X16> = <11 11 11 11 11 11 _11 _11 11 _11 11 _11 11 _11 _11 1>

The PSC is generated by repeating the sequenezlulated by a Golay complementary sequence, and creating a
complex-valued sequence with identical real and imaginary components. ThgRBG€fined as

Cosc=(L+))x<a, a a -a-a a,-a -aa,a,a,-a,a,-aa, a>,
where the leftmost chip in the sequence corresponds to the chip transmitted first in time

The 16 secondary synchronization codes (SSCg)¢ {C.,Cssc 14, are complex-valued with identical real and
imaginary components, and are constructed from position wise multiplicationof a Hadamard sequence and & sequence
defined as

z=<b, b, b, -b, b, b, -b, -b, b, -b, b, -b, -b, -b, -b, -b>, where
b = <4, Xo, X3, X4, X5, X6, X7, Xg, ~Xo, X10, ~X11, X12: ~Xa3, X14, X15 -X16>-

The Hadamard sequences are obtained as the rows in alfhatdrstructed recursively by:

Ho = (D
Hﬁ%::“ _HI_'I"l E k>1
k-1 k-1

The rows are numbered from the top starting with @qithe all ones sequence).
Denote then:th Hadamard sequence as a rowdghumbered from the top, n =0, 1, 2, ..., 288he sequel.

Furthermore, leh,(i) andz(i) denote thé th symbol of the sequentg andz, respectively where=0, 1, 2, ..., 255 and
i = 0 corresponds to the leftmost symbol.
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Thekth SSC, Gk k=1, 2, 3, ..., 16 is then defined as
Cssck= (1 +j) x <hyy(0) x 2(0), hn(1) % Z(1), h(2) X Z(2), ..., hy(255) % Z(255)>,

wherem = 16x(k — 1) and the leftmost chip in the sequence corresponds to the chip transmitted first in time.

5.23.2 Code allocation of SSC

The 64 secondary SCH sequences are constructed such that their cyclic-shifts are unique, i.e., a non-zero cyclic shift
less than 15 of any of the 64 sequences is not equivalent to some cyclic shift of any other of the 64 sequences. Also, a
non-zero cyclic shift less than 15 of any of the sequences is not equivalent to itself with any other cyclic shift less than
15. Table 4 describes the sequences of SSCs used to encode the 64 different scrambling code groups. The entries in
table 4 denote what SSC to use in the different slots for the different scrambling code groups, e.g. the entry "7" means
that SSC ¢ ;shall be used for the corresponding scrambling code group and slot.
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Scrambling slot number
Code Group [T#0 [ #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10 | #11 | #12 | #13 | #14
Group 10 1 /1] 2|89 |10[15| 8 |10|16| 2 | 7 |15 | 7 | 16
Group 21 1|1 |5 |16 7|3 |14|16| 3 |10 | 5 |12 | 14 |12 | 10
Group 32 1 /2|1 |15| 5|5 12|16 | 6 |11 | 2 |16 | 11 | 15 | 12
Group 43 1 /2 3|1, 8|6 |5 |2 |5 |8 4|4 )|6/|3]|7
Group 54 1|2 16| 6 | 6 |11 |15 | 5 |12 | 1 | 15|12 |16 |11 | 2
Group 65 1 /3| 4|7|4|1|5 |5 |3 |6|2/|8]|7)|6/]s8
Group 76 1|4 11| 3| 4|10 9 | 2 |11| 2 |10|12|12| 9 | 3
Group 87 1 /5|6 | 6 14| 9|10 2 |13| 9 | 2 |5 14| 1 |13
Group 98 1|6 |10 10| 4 |11 | 7 | 13|16 |11 |13 | 6 | 4 | 1 | 16
Group109 | 1 | 6 | 13| 2 |14 | 2 | 6 | 5| 5 |13 |10 | 9 | 1 |14 ]| 10
Groupd410 | 2 | 7 | 8 | 5 | 7| 2 | 4|3 | 8|3 | 2|6 |6]| 4|5
Groupd211 | 1 | 7 |10 | 9 (16| 7 | 9 |15 1 | 8 |16 | 8 | 15| 2 | 2
Group4312 | 1 | 8 |12| 9 | 9 | 4 | 13|16 | 5 | 1 | 13| 5 |12 | 4 | 8
Group3413 | 1 | 8 |14 |10 |14 | 1 | 15|15 | 8 | 5 | 11| 4 |10 | 5 | 4
Groupd514 | 1 | 9 | 2 |15 /15|16 |10 | 7 | 8 | 1 |10 | 8 | 2 |16 | 9
Groupd615 | 1 | 9 |15 | 6 |16 | 2 |13 |14 |10 | 11| 7 | 4 | 5 |12 | 3
Group4716 | 1 |10 | 9 |11 |15 | 7 | 6 | 4 |16 | 5 | 2 |12 |13 | 3 | 14
Group4817 | 1 |11 | 14| 4 |13 | 2 | 9 |10 |12 |16 | 8 | 5 | 3 | 15| 6
Group2918 | 1 |12 |12 |13 |14 | 7 | 2 | 8 |14 | 2 | 1 |13 |11 | 8 | 11
Group2019 | 1 |12 |15 | 5 | 4 |14 | 3 |16 | 7 | 8 | 6 | 2 |10 | 11 | 13
Group2420 | 1 | 15| 4 | 3 | 7 | 6 |10 |13 |12 | 5 |14 |16 | 8 | 2 | 11
Group2221 | 1 |16 | 3 |12 |11 | 9 |13 | 5 | 8 | 2 |14 | 7 | 4 | 10| 15
Group2322 | 2 | 2 | 5 |10 |16 |11 | 3 |10 |11 | 8 | 5 |13 | 3 |13 | 8
Group2423 | 2 | 2 |12| 3 |15| 5 | 8 | 3 | 5 |14 12| 9 | 8 | 9 | 14
Group2524 | 2 | 3 | 6 |16 |12 |16 | 3 |13 |13 | 6 | 7 | 9 | 2 |12 | 7
Group2625 | 2 | 3 | 8 | 2 | 9 |15|14| 3 | 14| 9 | 5 | 5 15| 8 | 12
Group2726 | 2 | 4 | 7 | 9 | 5| 4|9 11| 2 | 14| 5 |14 |11 | 16 | 16
Group2827 | 2 | 4 |13 |12 |12 | 7 |15|10| 5 | 2 | 15| 5 |13 | 7 | 4
Group2928 | 2 | 5| 9 | 9 | 3|12 | 8 |14 |15 |12 |14 | 5 | 3 | 2 | 15
Group3029 | 2 | 5 |11 | 7 | 2 |11 | 9 | 4 |16 | 7 |16 | 9 |14 | 14 | 4
Group3430 | 2 | 6 | 2 |13 | 3 | 3 |12 | 9 | 7 |16 | 6 | 9 |16 | 13 | 12
Group3231 | 2 | 6 | 9 | 7 | 7 |16 | 13| 3 |12 | 2 | 13|12 | 9 |16 | 6
Group3332 | 2 | 7 |12 |15 | 2 |12 | 4 /10 |13 | 15|13 | 4 | 5 | 5 | 10
Group3433 | 2 | 7 |14 /16 | 5 | 9 | 2 | 9 |16 |11 |11 | 5 | 7 | 4 |14
Group3534 | 2 | 8 | 5 |12 | 5 | 2 |14 |14 | 8 |15| 3 | 9 | 12| 15| 9
Group3635 | 2 | 9 |13 | 4 | 2 | 13| 8 |11 | 6 | 4 | 6 | 8 | 15| 15 | 11
Group3736 | 2 10| 3 | 2 |13 |16 | 8 |10 | 8 |13 | 11|11 |16 | 3 | 5
Group3837 | 2 |11 |15| 3 |11 | 6 |14 |10 |15 |10 | 6 | 7 | 7 |14 | 3
Group3938 | 2 |16 | 4 | 5 |16 |14 | 7 |11 | 4 |11 |14 | 9 | 9 | 7 | 5
Group4039 | 3 | 3 | 4 | 6 |11 |12 |13 | 6 |12 |14 | 4 | 5 | 13| 5 | 14
Group4440 | 3 | 3 | 6 | 5 |16 | 9 |15 5 | 9 | 10| 6 | 4 |15 | 4 | 10
Group4241 | 3 | 4 | 5 |14 | 4 | 6 |12 |13 | 5 |13 | 6 | 11 |11 | 12 | 14
Group4342 | 3 | 4 | 9 |16 |10 | 4 |16 | 15| 3 | 5 | 10| 5 |15| 6 | 6
Group4443 | 3 | 4 |16 |10 | 5 | 10| 4 | 9 | 9 |16 |15 | 6 | 3 | 5 | 15
Group4544 | 3 | 5 |12 |11 | 14| 5 |11 |13 | 3 | 6 |14 | 6 |13 | 4 | 4
Group 4645 | 3 | 6 | 4 |10 | 6 | 5| 9 (15| 4 | 15| 5 |16 |16 | 9 | 10
Group 4746 | 3 | 7 | 8 | 8 |16 |11 |12 | 4 |15 |11 | 4 | 7 |16 | 3 | 15
Group 4847 | 3 | 7 |16 | 11| 4 | 15| 3 |15 |11 |12 |12 | 4 | 7 | 8 | 16
Group4948 | 3 | 8 | 7 |15 4 | 8 |15 |12 | 3 |16 | 4 |16 | 12 | 11 | 11
Group5049 | 3 | 8 |15 | 4 (16| 4 | 8 | 7 | 7 | 15|12 |11 | 3 | 16 | 12
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Scrambling slot number

Code Group [T40 [ #1 | #2 | #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10 | #11 | #12 | #13 | #14
Group5150 | 3 (10 |10 |15 |16 | 5 | 4 | 6 |16 | 4 | 3 [ 15| 9 | 6 | 9
Group5251 | 3 |13 |11 | 5 | 4 |12 | 4 (11| 6 | 6 | 5 | 3 |14 | 13| 12
Group5352 | 3 | 14| 7 | 9 (14|10 |13 | 8 | 7 | 8 |10 | 4 | 4 |13 ] 9
Group5453 | 5 | 5 | 8 |14 |16 |13 | 6 |14 | 13| 7 | 8 |15 | 6 | 15| 7
Group5554 | 5 | 6 |11 | 7 |10 | 8 | 5 | 8 | 7 |12 |12 |10 | 6 | 9 | 11
Group5655 | 5 | 6 | 13| 8 |13 | 5 | 7 | 7 | 6 | 16| 14 | 15| 8 | 16 | 15
Group5756 | 5 | 7 | 9 |10 | 7 |11 | 6 |12 | 9 |12 |11 | 8 | 8 | 6 | 10
Group5857 | 5 | 9 | 6 | 8 /10| 9 | 8 |12 | 5 |11 |10 |11 | 12| 7 | 7
Group5958 | 5 |10 |10 |12 | 8 |11 | 9 | 7 | 8 | 9 | 5 |12 | 6 | 7 | 6
Group8059 | 5 |10 | 12| 6 | 5 |12 | 8 | 9 | 7 | 6 | 7 | 8 |11 |11 | 9
Group6i60 | 5 |13 | 15|15 |14 | 8 | 6 | 7 |16 | 8 | 7 |13 |14 | 5 | 16
Group6261 | 9 |10 |13 |10 |11 |15 |15 | 9 |16 | 12 | 14 | 13 | 16 | 14 | 11
Group6362 | 9 |11 |12 |15 | 12| 9 |13 |13 |11 | 14 | 10 | 16 | 15 | 14 | 16
Group6463 | 9 |12 |10 | 15 | 13 |14 | 9 |14 | 15| 11 | 11 | 13 | 12 | 16 | 10




3GPP TSG RAN Meeting #7 Document R1-00-0087
Madrid, Spain, 13-15 March 2000 O o MG s the ot P gee

Pl bedded help fil he b f thi
C H AN G E R E Q U E ST pai)aesfof?r?sle;zlcﬁ%nseon ﬁopw Itg gltl ;nethi;J t){ngnocotrrSCUy.

25213 CR 021 Current Version: 3.1.0
GSM (AA.BB) or 3G (AA.BBB) specification number 1 t CR number as allocated by MCC support team
For submission to: RAN#7 for approval | X strategic (for SMG
list expected approval meeting # here for information non-strategic use only)
1

Form: CR cover sheet, version 2 for 3GPP and SMG The latest version of this form is available from: ftp://ftp.3gpp.org/Information/CR-Form-v2.doc

Proposed change affects: (U)SIM |:| ME UTRAN / Radio Core Network |:|

(at least one should be marked with an X)

Source: TSG RANWG1 Date: 12-Jan-2000
Subject: Downlink signal flow corrections
Work item:
Category: F Correction X | Release: Phase 2
A Corresponds to a correction in an earlier release Release 96
(only one category B Addition of feature Release 97
shallbe marked  C  Functional modification of feature Release 98
with an X) D Editorial modification Release 99 | X
Release 00
Reason for Correction of erroneous indication of signal flow between downlink block diagrams.
change:
Clauses affected: 5.1,5.3.2
Other specs Other 3G core specifications - List of CRs:
affected: Other GSM core - List of CRs:
specifications
MS test specifications - List of CRs:
BSS test specifications - List of CRs:
O&M specifications - List of CRs:
Other
comments:

e double-click here for help and instructions on how to create a CR.



3G TS 25.213 version 3.1.0 (1999-12) 24

Different downlink ' ? >
Physical channels
(point S in Figure 8) G,
—
ne >

G 2
P-SCH—»Q;)—} s —>
Ge

S-SCH —»?—»

Gs

Different downlink ﬂ?_’
Physical channels
(point S in Figure 8) G,
—»
e >
& >
P-SCH—»?—V S —
(point T in

Go Figure 11)

S-SCH —»%9—»

Gs

Figure 9: Spreading and modulation for SCH and P-CCPCH
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5.3.2 Modulation

In the downlink, the complex-valued chip sequence generated by the spreading process is QPSK modulated as shown in
Figure 11 below.

cos(ut)
Re{S} _|Pulse- | l
Complex-valued Split " | shaping
chip sequence S real & n
from spreading Imag.
operations parts Im{S} _|Pulse- |
| shaping
-sin(wt)
cos(ut)
Re{T} _|Pulse- |
Complex-valued Split " | shaping
chip sequence T real &
from summing imag. ImiT
operations parts m{T} _|Pulse- |
| shaping
-sin(wt)

Figure 11: Downlink modulation.

3GPP



3G TS 25.213 version 3.1.0 (1999-12)

3GPP TSG RAN Meeting #7
Madrid, Spain, 13-15 March 2000

Document R1-00-0087

e.g. for 3GPP use the format TP-99xxx
or for SMG, use the format P-99-xxx

CHANGE REQUEST
25.213 CR 022

GSM (AA.BB) or 3G (AA.BBB) specification number 1

For submission to: RAN#7

list expected approval meeting # here
1

for approval | X
for information

Please see embedded help file at the bottom of this
page for instructions on how to fill in this form correctly.

Current Version: 3.1.0

t CR number as allocated by MCC support team

strategic
non-strategic

(for SMG
use only)

Form: CR cover sheet, version 2 for 3GPP and SMG

Proposed change affects:
(at least one should be marked with an X)

Lsim []

The latest version of this form is available from: ftp:/ftp.3gpp.org/Information/CR-Form-v2.doc

ME UTRAN / Radio Core Network [ ]

Source: TSG RAN WG1 Date: 12-Jan-2000
Subject: Uplink signal flow corrections
Work item:
Category: F Correction X | Release: Phase 2
A Corresponds to a correction in an earlier release Release 96
(only one category B Addition of feature Release 97
shall be marked  C  Functional modification of feature Release 98
with an X) D Editorial modification Release 99 | X
Release 00
Reason for Clarification of indication of signal flow between uplink block diagrams.
change: Change of notation for DPCH scrambling code to align with PCPCH notation which can

also take long or short constituent codes.

Clauses affected: 3.2,42,42.22,423.2,43.24

Other specs Other 3G core specifications - List of CRs:
affected: Other GSM core - List of CRs:
specifications
MS test specifications - List of CRs:
BSS test specifications - List of CRs:
O&M specifications - List of CRs:
Other
comments:
e double-click here for help and instructions on how to create a CR.

3GPP



3G TS 25.213 version 3.1.0 (1999-12) 6

3.2

Symbols

For the purposes of the present document, the following symbols apply:

Cen,sF.n
Cpre,n,é
Cc—acc,n,é
Cc-cd,n,é

n:th channelisation code with spreading factor SF

PRACH preamble code farth preamble scrambling code and signature
PCPCH access preamble coderfith preamble scrambling code and signature
PCPCH CD preamble code foith preamble scrambling code and signature
PRACH/PCPCH signature code for signatsire

n:th DPCCH/DPDCH uplink scramblmq code

n: th PRACH preamble scrambling code

n:th PRACH message scrambling code

n:th PCPCH access preamble scrambling code
n:th PCPCH CD preamble scrambling code
n:th PCPCH message scrambling code

DL scrambling code

PSC code

n:th SSC code

3GPP
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4.2 Spreading

4.2.1 DPCCH/DPDCH}

Figure 1 illustrates the principle of the uplink spreading of DPCCH and DPDCHSs. The binary DPCCH and DPDCHSs to
be spread are represented by real-valued sequences, i.e. the binary value "0" is mapped to the real value +1, while the
binary value "1" is mapped to the real value —1. The DPCCH is spread to the chip rate by the channelization code ¢
while then:th DPDCH called DPDCHlis spread to the chip rate by the channelization cggédmne DPCCH and up to

six parallel DPDCHs can be transmitted simultaneously, ken 8 6.

3GPP
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Figure 1: Spreading for uplink DPCCH and DPDCHs

After channelization, the real-valued spread signals are weighted by gain facfordPCCH and, for all DPDCHs

At every instant in time, at least one of the valpieandpy has the amplitude 1.0he 3-values are quantized into 4 bit
words. The quantization steps are given in table 1.

Table 1: The quantization of the gain parameters

Signalling values for Quantized amplitude ratios
B and Bq B. and Bq

15 1.0

14 0.9333

13 0.8666

12 0.8000

11 0.7333

10 0.6667

9 0.6000

8 0.5333

7 0.4667

6 0.4000

5 0.3333

4 0.2667

3 0.2000

2 0.1333

1 0.0667

0 Switch off
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After the weighting, the stream of real-valued chips on the |- and Q-branches are then summed and treated as a
complex-valued stream of chips. This complex-valued signal is then scrambled by the complex-valued scrambling code

SonadpchrOF-Shordlepending-on-fong-or-short-serambling-codes-are-uskue scrambling code is applied aligned

with the radio frames, i.e. the first scrambling chip corresponds to the beginning of a radio frame.

4.2.2 PRACH

42.2.1 PRACH preamble part

The PRACH preamble part consist of a complex-valued code, described in section 4.3.3.

4.2.2.2 PRACH message part

Figure 2 illustrates the principle of the spreading and scrambling of the PRACH message part, consisting of data and
control parts. The binary control and data parts to be spread are represented by real-valued sequences, i.e. the binary
value "0" is mapped to the real value +1, while the binary value "1" is mapped to the real value —1. The control part is
spread to the chip rate by the channelization cgdstile the data part is spread to the chip rate by the channelization
code g.

Ca B
S’—msg n
PRACH message I
data part 1+jQ /{
W > >

PRACH message o)
control part

Cc B J

Cq Ba

l Sr—msg,n
PRACH message |
data part X

PRACH message
control part

Ce Be j

Figure 2: Spreading of PRACH message part

After channelization, the real-valued spread signals are weighted by gain facforghe control part anfl, for the
data part. At every instant in time, at least one of the vfiuasd, has the amplitude 1.0. TRevalues are quantized
into 4 bit words. The quantization steps are given in section 4.2.1.

After the weighting, the stream of real-valued chips on the |- and Q-branches are treated as a complex-valued stream of
chips. This complex-valued signal is then scrambled by the complex-valued scrambling,zcgdeT®e 10 ms

scrambling code is applied aligned with the 10 ms message part radio frames, i.e. the first scrambling chip corresponds
to the beginning of a message part radio frame.

3GPP
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4.2.3 PCPCH

42.3.1 PCPCH preamble part

The PCPCH preamble part consist of a complex-valued code, described in section 4.3.4.

4.2.3.2 PCPCH message part

Figure 3 illustrates the principle of the spreading of the PCPCH message part, consisting of data and control parts. The
binary control and data parts to be spread are represented by real-valued sequences, i.e. the binary value "0" is mapped
to the real value +1, while the binary value "1" is mapped to the real value —1. The control part is spread to the chip rate
by the channelization codg, evhile the data part is spread to the chip rate by the channelizationscode ¢

PCPCH message | Semsgn
data part )
1+jQ
' >
PCPCH message
control part

Cd Ba

l Sc—msg,n
PCPCH message |
data part X _

PCPCH message
control part

 J

Ce Be j

Figure 3: Spreading of PCPCH message part

After channelization, the real-valued spread signals are weighted by gain facforghe control part anfl, for the
data part. At every instant in time, at least one of the vfiuasd, has the amplitude 1.0. TRevalues are quantized
into 4 bit words. The quantization steps are given in section 4.2.1.

After the weighting, the stream of real-valued chips on the |- and Q-branches are treated as a complex-valued stream of
chips. This complex-valued signal is then scrambled by the complex-valued scrambling,zgderSe 10 ms

scrambling code is applied aligned with the 10 ms message part radio frames, i.e. the first scrambling chip corresponds
to the beginning of a message part radio frame.

3GPP
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4.3.2.4 DPCCH/DPDCH scrambling code

The code used for scrambling of the uplink DPCCH/DPDCH may be of either long or short type. When the scrambling
code is formed, different consituent codes are used for the long and short type as defined below.

Then:th lerguplink scrambling code for DPCCH/DPDCH, denoteg.$ch n is defined as
Sonadpchn(l) = Cong,(i), 1 =0, 1, ..., 38399when using long scrambling codes,

where the lowest index corresponds to the chip transmitted first in timeagdLCdefined in section 4.3.2.2.
Then:th shertuplink scrambling code for DPCCH/DPDCH, denoteg, ., n, is defined as
Sanertpenn(l) = Gshort{i), 1 =0, 1, ..., 38399when using short scrambling codes,

where the lowest index corresponds to the chip transmitted first in timesgndi€defined in section 4.3.2.3.

3GPP
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4.3.2.5 PRACH message part scrambling code

The scrambling code used for the PRACH message part is 10 maltmhmere are 8192 dn‘ferent PRACH scrambling
codes defined- i3 ble part.

Then:th PRACH message part scrambling code, denatgg, Swheren =0, 1, ..., 8191js based on the long
scrambling sequence and is defined as

S-msgdi) = Gong i +4096),i=0, 1, ..., 38399
where the lowest index corresponds to the chip transmitted first in timgggd<Ldefined in section 4.3.2.2.

The message part scrambling code has a one-to-one correspondence to the scrambling code used for the preamble part.
For one PRACH, the same code number is used for both scrambling codes, i.e. if the PRACH preamble scrambling code
used is Syemthen the PRACH message part scrambling co8g.is,» Where the numben is the same for both codes.

4.3.2.6 PCPCH message part scrambling code

The set of scrambling codes used for the PCPCH message part are 10 ms long, cell-specific and have a one-to-one
correspondence to the signature sequences and the access sub-channels used by the access preamble part. Both long or
short scrambling codes can be used to scramble the CPCH message patrt.

Then:th PCPCH message part scrambling code, dengtgg Sis based on the scrambling sequence and is defined as
In the case when the long scrambling codes are used,

Si-msg.i) = Gong, i +8192),i=0, 1, ..., 38399

where the lowest index corresponds to the chip transmitted first in timgggd<Ldefined in section 4.3.2.2.

In the case when the access resources are shared between the RACH and CPGCHthenl&ined as

Semsgi) = Cong(i + 4096),i =0, 1, ..., 38399

where the lowest index corresponds to the chip transmitted first in timeagdsCdefined in section 4.3.2.2.

In the case the short scrambling codes are used,

Simsgii) = Gshore i), 1 =0, 1, ..., 38399

4.2.3.7 PCPCH power control preamble scrambling code

The scrambling code for the PCPCH power control preamble is the same as for the PCPCH message part, as described
in section 4.2.3.6 above. The phase of the scrambling code shall be such that the end of the code is aligned with the
frame boundary at the end of the power control preamble.

4.3.3 PRACH preamble codes

4.3.3.1 Preamble code construction

The random access preamble coge (s a complex valued sequence. It is built from a preamble scrambling code S
pre,n@nd @ preamble signaturggsas follows:

T

j
Corendk) = SpredK) X Coigdk) x € 4 2 k=0,1,2,3, ..., 4095,

where k=0 corresponds to the chip transmitted first in time apg,8nd Gy sare defined in 4.3.3.2 and 4.3.3.3 below
respectively.
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4.3.3.2 Preamble scrambling code

The scrambling code for the PRACH preamble part is constructed from the long scrambling sedheneese 8192
PRACH preamble scrambling codes in total.

Then:th preamble scrambling code=0, 1, ..., 8191is defined as:

Sr—pre,r(i) = QOng,l,r(i)v i= O: 1, .., 4095,

where the sequencg.gis defined in section 4.3.2.2.

The 8192 PRACH preamble scrambling codes are divided into 512 groups with 16 codes in each group. There is a one-
to-one correspondence between the group of PRACH preamble scrambling codes in a cell and the primary scrambling
code used in the downlink of the cell. Th#é PRACH preamble scrambling code within the cell with downlink primary
scrambling coden, k=0,1,2, ..., 15anth=0,1, 2, ..., 511, is,Je{i) as defined above witlh= 16xm + k.

4.3.3.3 Preamble signature

The preamble signature corresponding to a signature s consists of 256 repetitions of a length 16 g{ghature P
n=0...15. This is defined as follows:

Csigs(i) = P(i modulo 16,i=0, 1, ..., 4095.

The signature §n) is from the set of 16 Hadamard codes of length 16. These are listed in table 3.

Table 3: Preamble signatures

Preamble Value of n

signature 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Po(n) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Pi(n) 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1
P2(n) 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1
P3(n) 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1
P4(n) 1 1 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1
Ps(n) 1 -1 1 -1 -1 1 -1 1 1 -1 1 -1 -1 1 -1 1
Pe(n) 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1 1 1
P+(n) 1 -1 -1 1 -1 1 1 -1 1 -1 -1 1 -1 1 1 -1
Ps(n) 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1
Pg(n) 1 -1 1 -1 1 -1 1 -1 -1 1 -1 1 -1 1 -1 1
P1o(n) 1 1 -1 -1 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1
P11(n) 1 -1 -1 1 1 -1 -1 1 -1 1 1 -1 -1 1 1 -1
P12(n) 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1
Pi3(n) 1 -1 1 -1 -1 1 -1 1 -1 1 -1 1 1 -1 1 -1
P14(n) 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1 1 1 -1 -1
Pis(n) 1 -1 -1 1 -1 1 1 -1 -1 1 1 -1 1 -1 -1 1
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4.2 Spreading

4.2.1 DPCCH/DPDCH}

Figure 1 illustrates the principle of the uplink spreading of DPCCH and DPDCHSs. The binary DPCCH and DPDCHs to
be spread are represented by real-valued sequences, i.e. the binary value "0" is mapped to the real value +1, while the
binary value "1" is mapped to the real value —1. The DPCCH is spread to the chip rate by the channelization code c

while then:th DPDCH called DPDCHlis spread to the chip rate by the channelization cggeédme DPCCH and up to
six parallel DPDCHs can be transmitted simultaneously9l.e.n < 6.

Cd1 B

DPDCH; % %

Cd,3 B

DPDCHs; % % Z I

Cd5 By

DPDCH +
% Slong,n or Sshort,n

Y 4o
Cq,2 B G_

A
DPDCH, % %

Cda By

DPDCH, % %
Ca6 B ‘ Q
DPDCHg % % Z

Cc Be J

DPCCH % %

Figure 1: Spreading for uplink DPCCH and DPDCHs

After channelization, the real-valued spread signals are weighted by gain facford)PCCH and, for all DPDCHs

At every instant in time, at least one of the valggandpy has the amplitude 1.0he 3-values are quantized into 4 bit
words. The quantization steps are given in table 1.

3GPP
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Table 1: The quantization of the gain parameters

Signalling values for Quantized amplitude ratios
B and Bq B. and Bq

15 1.0

14 0.9333

13 0.8666

12 0.8000

11 0.7333

10 0.6667

9 0.6000

8 0.5333

7 0.4667

6 0.4000

5 0.3333

4 0.2667

3 0.2000

2 0.1333

1 0.0667

0 Switch off

After the weighting, the stream of real-valued chips on the I- and Q-branches are then summed and treated as a
complex-valued stream of chips. This complex-valued signal is then scrambled by the complex-valued scrambling code
Soong.n OF Short,n depending on if long or short scrambling codes are used. The scrambling code is applied aligned with
the radio frames, i.e. the first scrambling chip corresponds to the beginning of a radio frame.

4.2.2 PRACH

42.2.1 PRACH preamble part

The PRACH preamble part consisf a complex-valued code, described in section 4.3.3.

4.2.2.2 PRACH message part

Figure 2 illustrates the principle of the spreading and scrambling of the PRACH message part, consisting of data and
control parts. The binary control and data parts to be spread are represented by real-valued sequences, i.e. the binary
value "0" is mapped to the real value +1, while the binary value "1" is mapped to the real value —1. The control part is
spread to the chip rate by the channelization cgdehile the data part is spread to the chip rate by the channelization
code g.

PRACH message
data part

PRACH message
control part

Figure 2: Spreading of PRACH message part
After channelization, the real-valued spread signals are weighted by gain facforghe control part anfl, for the

data part. At every instant in time, at least one of the vfiuasd, has the amplitude 1.0. TRevalues are quantized
into 4 bit words. The quantization steps are given in section 4.2.1.

3GPP
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After the weighting, the stream of real-valued chips on the |- and Q-branches are treated as a complex-valued stream of
chips. This complex-valued signal is then scrambled by the complex-valued scrambling.ggdeT®e 10 ms

scrambling code is applied aligned with the 10 ms message part radio frames, i.e. the first scrambling chip corresponds
to the beginning of a message part radio frame.

4.2.3 PCPCH

42.3.1 PCPCH preamble part

The PCPCH preamble part consist a complex-valued code, described in section 4.3.4.

3GPP
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4.3.1.3 Code allocation for PRACH message part

| The preamble signatuse01 < s< 156, points to one of the 16 nodes in the code-tree that corresponds to channelization
codes of length 16. The sub-tree below the specified node is used for spreading of the message part. The control part is
spread with the channelization coddas shown in section 4.2.2.2) of spreading factor 256 in the lowest branch of the

| sub-tree, i.e. & G 256 mWhere m = 18(s—21)+ 15. The data part uses any of the channelization codes from spreading
factor 32 to 256 in the upper-most branch of the sub-tree. To be exact, the data part is spread by channelization code

’ cs= Gnse.mand SF is the spreading factor used for the data part and m{s-SE/16.

3GPP
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4.3.2.3 Short scrambling sequence

The short scrambling sequen@gs,: 1n(i) andcqnor 2n(i) are defined from a sequence from the family of periodically
extended S(2) codes.

Let nyahns...Np be the 24 bit binary representation of the code number

Then:th quaternary S(2) sequengé), 0< n< 16777215, is obtained by modulo 4 addition of three sequences, a
quaternary sequeneéi) and two binary sequencbk§) andd(i), where the initial loading of the three sequences is
determined from the code numberThe sequencz(i) of length 255 is generated according to the following relation:

2) = a(i) + 2o(i) + 20(i) modulo 4j = 0, 1, ..., 254,
where the quaternary sequer(® is generated recursively by the polynongiglk)= x2+x°+3x>+x%+2x+1 as
a(0) = 2ny + 1 modulo 4,
a(i)=2nmodulo4j=1,2, ...,7,
a(i) = 3a(i-3) +a(i-5) + &A(i-6) + 2a(i-7) + FA(i-8) modulo 4j =8, 9, ..., 254,
and the binary sequenb§) is generated recursively by the polynongigk)= x®+x"+x°+x+1 as
b(i) =ng, modulo 2ji =0, 1, ..., 7,
b(i) = bi-1) + b(i-3) + b(i-7) + b(i-8) modulo 2j = 8, 9, ..., 254,
and the binary sequence(i) is generated recursively by the polynonggk)= x&+x"+x>+x*+1 as
d(i) =nes modulo 2i =0, 1, ..., 7,
d(i) = d(i-1) + d(i-3) + d(i-4) + d(i-8) modulo 2, = 8, 9, ..., 254.
The sequencg(i) is extended to length 256 chips by setzf(@55) =z,(0).

The mapping fronz.(i) to the real-valued binary sequencgg 14(i) andcCsport 2n(i), ,1 =0, 1, ..., 255 is defined in
Table 2.

Table 2. Mapping from  z,(f) t0 Csport 1.0 () @NA Cspore2n (), i=0, 1, ..., 255.

Zn(’) Cshort,l,n(/) Cshort,2, n(l)
0 +1 +1
1 -1 +1
2 -1 -1
3 +1 -1

Finally, the complex-valued short scrambling sequengg: & is defined as

c:short,n (I) = Cshort,l,n (I m0d25@(1+ J(_ 1)| Cshort,2,n (zm m0d256)/ ZQ)

wherei =0, 1, 2, ... andlldenotes rounding to nearest lower integer.

An implementation of the short scrambling sequence generator for the 255 chip sequence to be extended by one chip is
shown in Figure 6.

3GPP
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mod n addition Cshort,1,41)
—

. Z(
4’{ 7 | 6 | 5 | 4 | 3 | 2 | 1 ‘ 0 - D—» Mapper S—
b(i) | o

multiplication mod 4
mod 2

X ®

mod 4
+

Figure 6. Uplink short scrambling sequence generator for 255 chip sequence.
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4.3.2.6 PCPCH message part scrambling code

The set of scrambling codes used for the PCPCH message part are 10 ms long, cell-specific and have a one-to-one
correspondence to the signature sequences and the access sub-channels used by the access preamble part. Both long or
short scrambling codes can be used to scramble the CPCH message part.

Then:th PCPCH message part scrambling code, dengteg Sis based on the scrambling sequence and is defined as
In the case when the long scrambling codes are used,

Sc-msgi{i) = Gongi +8192),i =0, 1, ..., 38399

where the lowest index corresponds to the chip transmitted first in timeaggisCdefined in section 4.3.2.2.

In the case when the access resources are shared between the RACH and CPGR,ifisni&ined as

Sec-msg{i) = Gong i +4096),i =0, 1, ..., 38399

where the lowest index corresponds to the chip transmitted first in timeagisCdefined in section 4.3.2.2.

In the case the short scrambling codes are used,

Semsgrdi) = Gonondi), 1= 0, 1, ..., 38399

3GPP
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4.3.2.5 PRACH message part scrambling code

The scrambling code used for the PRACH message part is 10 msétirgpecific and has a one to one correspondence
to the scrambling code used for the preamble part.

Then:th PRACH message part scrambling code, denatgg, Sis based on the long scrambling sequence and is
defined as

Smegri) = Gongli + 4096),i =0, 1, ..., 38399

where the lowest index corresponds to the chip transmitted first in timgggd<Ldefined in section 4.3.2.2.

4.3.2.6 PCPCH message part scrambling code

The set of scrambling codes used for the PCPCH message part are 10 ms long, cellespbsdfoh scrambling code
has-have one-to-one correspondence to the signature sequemtéhe access sub-chamneded by the access
preamble part. Both long or short scrambling codes can be used to scramble the CPCH mesfhgeeme. 64
uplink scrambling codes defined per a@atid 32768 different PCPCH scrambling codes defined in the system.

Then:th PCPCH message part scrambling code, dengteg Swheren =8192,8193, ...,4095% based on the
scrambling sequence and is defined as

In the case when the long scrambling codes are used,

Sﬁg-msg,r{i) = Ciong,r(i +819),i=0,1, ..., 38399

where the lowest index corresponds to the chip transmitted first in timgggdLdefined in section 4.3.2.2.

In the case the short scrambling codes are used,

Semsgrdi) = Cenore{i), 1 =0, 1, ..., 38399

The 32768 PCPCH scrambling codes are divided into 512 groups with 64 codes in each group. There is a one-to-one
correspondence between the group of PCPCH preamble scrambling codes in a cell and the primary scrambling code
used in the downlink of the cell. Tikeh PCPCH scrambling code within the cell with downlink primary scrambling
codem, k=16,17,..., 79 anth=0, 1, 2, ..., 511, isGsqn as defined above with= 64xm + k+8176

4.2.3.7 PCPCH power control preamble scrambling code

The scrambling code for the PCPCH power control preamble is the same as for the PCPCH message part, as described
in section 4.2.3.6 above. The phase of the scrambling code shall be such that the end of the code is aligned with the
frame boundary at the end of the power control preamble.

4.3.3 PRACH preamble codes

4.3.3.1 Preamble code construction

The random access preamble coge (s a complex valued sequence. It is built from a preamble scrambling code S
pre,n@nd @ preamble signaturggsas follows:

jE+k
4

T
7K)
Corendk) = SpredK) X Cigdk) x € 4 2 k=0,1,2,3, ..., 4095,
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where k=0 corresponds to the chip transmitted first in time apgd.&nd G;ysare defined in 4.3.3.2 and 4.3.3.3 below
respectively.

4.3.3.2 Preamble scrambling code
The scrambling code for the PRACH preamble part is constructed from the long scrambling sequences.
Then:th preamble scrambling cogiedefined as:

Spredi) = Gong,1.A1),1 =0, 1, ..., 4095,

where the sequencgqg nis defined in section 4.3.2.2.

4.3.3.3 Preamble signature

The preamble signature corresponding to a signature s consists of 256 repetitions of a length 16 g{ghature P
n=0...15. This is defined as follows:

Caigsli) = P(i modulo 16, =0, 1, ..., 4095.

The signature §n) is from the set of 16 Hadamard codes of length 16. These are listed in table 3.

Table 3: Preamble signatures

Preamble Value of n

signature 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Po(n) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
P1(n) 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1
P,(n) 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1
P3(n) 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1 1 -1 -1 1
P.(n) 1 1 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1
Ps(n) 1 -1 1 -1 -1 1 -1 1 1 -1 1 -1 -1 1 -1 1
Ps(n) 1 1 -1 -1 -1 -1 1 1 1 1 -1 -1 -1 -1 1 1
P7(n) 1 -1 -1 1 -1 1 1 -1 1 -1 -1 1 -1 1 1 -1
Ps(n) 1 1 1 1 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1
Po(n) 1 -1 1 -1 1 -1 1 -1 -1 1 -1 1 -1 1 -1 1
P1o(n) 1 1 -1 -1 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1
P11(n) 1 -1 -1 1 1 -1 -1 1 -1 1 1 -1 -1 1 1 -1
P12(n) 1 1 1 1 -1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1
P13(n) 1 -1 1 -1 -1 1 -1 1 -1 1 -1 1 1 -1 1 -1
P14(n) 1 1 -1 -1 -1 -1 1 1 -1 -1 1 1 1 1 -1 -1
P1is5(n) 1 -1 -1 1 -1 1 1 -1 -1 1 1 -1 1 -1 -1 1

4.3.4 PCPCH preamble codes

4.34.1 Access preamble

43411 Access preamble code construction

Similar to PRACH access preamble codes, the PCPCH access preamble.gadesa@® complex valued sequences.
The PCPCH access preamble codes are built from the preamble scrambling.cades®a preamble signaturgds
as follows:

LT
—+—k

]
Cc-acc,n,ék) = S:-acc,r(k) X Csig,s.(k) xe 4 2 ,k=0,1, 2,3, ...,4095,

where Qaccnand Gigsare defined in section 4.3.4.1.2 and 4.3.4.1.3 below respectively.
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434.1.2 Access preamble scrambling code

The access preamble scrambling code generation is done in a way similar to that of. HiR&@tare 32768 PCPCH
scrambling codes in total.

Then:th PCPCH access preamble scrambling codieren =8192,8193, ...,4095% defined as:

&-acc,n(i) = QOng,l,r{i)1 i = 01 11 ey 4095,

where the sequencgqg nis defined in section 4.3.2.2.

In the case when the access resources are shared between the PRACH and PCPCH, the scrambling codes used in the
PRACH preamble are used for the PCPCH preamble as well.

The 32768 PCPCH scrambling codes are divided into 512 groups with 64 codes in each group. There is a one-to-one
correspondence between the group of PCPCH access preamble scrambling codes in a cell and the primary scrambling
code used in the downlink of the cell. Thith PCPCH scrambling code within the cell with downlink primary

scrambling coden, k= 16,17,..., 79 anth=0, 1, 2, ..., 511, iSQcc nas defined above witlhh= 64xm + k+8176

In case scrambling code resource is shared between PCPCH and PRACH, the index k is less than 16 and the
corresponding PRACH formulae shall be used. Otherwise, if the index Kk is greater than or equal to 16, the formula in
this section shall be used.

4.3.4.1.3 Access preamble signature

The access preamble part of the CPCH-access burst carries one of the sixteen different orthogonal complex signatures
identical to the ones used by the preamble part of the random-access burst.

4.3.4.2 CD preamble

43421 CD preamble code construction

Similar to PRACH access preamble codes, the PCPCH CD preamble ¢oggsa€ complex valued sequences. The
PCPCH CD preamble codes are built from the preamble scrambling codes Sc-cd,n and a preamble sigyzgure C
follows:

T+ T
Cocindk) = Scark) X Cgdk) x € 4 2 k=0,1,2,3, ..., 4095,

where Q.cqnand Gigsare defined in sections 4.3.4.2.2 and 4.3.4.2.3 below respectively.

43422 CD preamble scrambling code

The PCPCH CD preamble scrambling code is derived from the same scrambling code used in the CPCH access
preamble. There are 32768 PCPCH scrambling codes in total.

Then:th PCPCH CD access preamble scrambling ¢odeeren =8192,8193, ...,40959s defined as:
Secali) = Cong,1,di +4096),i =0, 1, ..., 4095,

where the sequencg.gis defined in section 4.3.2.2.

In the case when the access resources are shared between the RACH and CPCH, the scrambling codes used in the
RACH preamble will be used for the CPCH CD preamble as well.

The 32768 PCPCH scrambling codes are divided into 512 groups with 64 codes in each group. There is a one-to-one
correspondence between the group of PCPCH CD preamble scrambling codes in a cell and the primary scrambling code
used in the downlink of the cell. Tikeh PCPCH scrambling code within the cell with downlink primary scrambling

codem, k=16,17, ..., 79 anth=0, 1, 2, ..., 511, is 34 nas defined above with= 64xm + k+8176
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In case scrambling code resource is shared between PCPCH and PRACH, the index k is less than 16 and the
corresponding PRACH formulae shall be used. Otherwise, if the index K is greater than or equal to 16, the formula in
this section shall be used.

4.3.4.2.3 CD preamble signature

The CD-preamble part of the CPCH-access burst carries one of sixteen different orthogonal complex signatures identical
to the ones used by the preamble part of the random-access burst.



3GPP TSG RAN Meeting #7 pocument R1-00-0253
Madrid, Spain, 13-15 March 2000 O o MG s the ot P gee

Pl bedded help fil he b f thi
C H AN G E R E Q U E ST pai)aesfof?r?sle;zlcﬁ%nseon ﬁopw Itg gltl ;nethi;J t){ngnocotrrSCUy.

25213 CR 027 Current Version: 3.1.0
GSM (AA.BB) or 3G (AA.BBB) specification number 1 t CR number as allocated by MCC support team
For submission to: RAN #7 for approval | X strategic (for SMG
list expected approval meeting # here for information non-strategic use only)
1

Form: CR cover sheet, version 2 for 3GPP and SMG The latest version of this form is available from: ftp://ftp.3gpp.org/Information/CR-Form-v2.doc

Proposed change affects: (U)SIM |:| ME UTRAN / Radio Core Network |:|

(at least one should be marked with an X)

Source: TSG RAN WG1 Date: 15-Feb-00
Subject: A typo correction for 5.2.2 and clarification for 5.2.3.1 of TS 25.213Vv3.1.1
Work item:
Category: F Correction X | Release: Phase 2
A Corresponds to a correction in an earlier release Release 96
(only one category B Addition of feature Release 97
shallbe marked  C  Functional modification of feature Release 98
with an X) D Editorial modification Release 99 | X
Release 00
Reason for A right paranthesis is missing from the definition of z, in 5.2.2. The meaning of b in the
change: definition of the SSCs is clarified a bit in 5.2.3.1.
Clauses affected:
Other specs Other 3G core specifications - List of CRs:
affected: Other GSM core - List of CRs:
specifications
MS test specifications - List of CRs:
BSS test specifications - List of CRs:
O&M specifications - List of CRs:
Other
comments:

e double-click here for help and instructions on how to create a CR.



3G TS 25.213 version 3.1.0 20 3G TS 25.213V3.1.1 (1999-12)

In case of mapping the DSCH to multiple parallel PDSCHs, the same rule applies, but all of the branches identified by
the multiple codes, corresponding to the smallest spreading factor, may be used for higher spreading factor allocation.

5.2.2 Scrambling code

A total of 2%-1 = 262,143 scrambling codes, numbered 0...262,142 can be generated. However not all the scrambling
codes are used. The scrambling codes are divided into 512 sets each of a primary scrambling code and 15 secondary
scrambling codes.

The primary scrambling codes consist of scrambling codes n=16* where i=0...511. The i:th set of secondary
scrambling codes consists of scrambling codes 16*i+k, where k=1...15.

There is a one-to-one mapping between each primary scrambling code and 15 secondary scrambling codes in a set such
that i:th primary scrambling code corresponds to i:th set of scrambling codes.

Hence, according to the above, scrambling codes k=0, 1, ..., 8191 are used. Each of these codes are associated with a
left alternative scrambling code and a right alternative scrambling code, that may be used for compressed frames. The
left alternative scrambling code corresponding to scrambling code k is scrambling code number k + 8192, while the

right alternative scrambling code corresponding to scrambling code k is scrambling code number k + 16384. The
alternative scrambling codes can be used for compressed frames. In this case, the left alternative scrambling code is
used if n<SF/2 and the right alternative scrambling code is use@#/8, where & sk nis the channelization code used

for non-compressed frames. The usage of alternative scrambling code for compressed frames is signalled by higher
layers for each physical channel respectively.

The set of primary scrambling codes is further divided into 64 scrambling code groups, each consisting of 8 primary
scrambling codes. The j:th scrambling code group consists of primary scrambling codes 16*8*+16*k, where j=0..63
and k=0..7.

Each cell is allocated one and only one primary scrambling code. The primary CCPCH and primary CPICH are always
transmitted using the primary scrambling code. The other downlink physical channels can be transmitted with either the
primary scrambling code or a secondary scrambling code from the set associated with the primary scrambling code of
the cell.

The mixture of primary scrambling code and secondary scrambling code for one CCTrCH is allowable.

The scrambling code sequences are constructed by combining two real sequences into a complex sequence. Each of the
two real sequences are constructed as the position wise modulo 2 sum of 38400 chip segments of two binary

sequences generated by means of two generator polynomials of degree 18. The resulting sequences thus constitute
segments of a set of Gold sequences. The scrambling codes are repeated for every 10 ms radioxXiamdg.decthe

two sequences respectively. Theequence is constructed using the primitive (over GF(2)) polyndmiédhX*®. The

y sequence is constructed using the polynofiad>+X "+ X+X*8.

The sequence depending on the chosen scrambling code nuisltemoted,, in the sequel. Furthermore, igt), y(i)
andz,(i) denote theé th symbol of the sequenagey, andz,, respectively

Themsequencesgandy are constructed as:
Initial conditions:
x is constructed with §0)=1, x(1)= x(2)=...= x (16)=x (17)=0
y(0)=y(1)= ... =y(16)= y(17)=1
Recursive definition of subsequent symbols:
x(i+18) =x(i+7) + x(i) modulo 2, i=0,...,2-20,
y(i+18) = y(i+10)+y(i+7)+y(i+5)+y(i) modulo 2, i=0,...,"2-20.
The n:th Gold code sequenzen=0,1,2,...,2%-2, is then defined as
z:(i) = x((i+n) modulo (28 - 1)) + y(i) modulo 2, i=0,..., #-2.

These binary sequences are converted to real valued sequghgabée following transformation:

3GPP
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1 if 2.()=0
zi=Ft Ta0=0 o1 2o
1 if z(»)=1

Finally, the n:th complex scrambling code sequehceis defined as:
Suin(i) = Zi(i) + j Zo((i+131072) modulo (2-1)), i=0,1,...,38399.

Note that the pattern from phase 0 up to the phase of 38399 is repeated.

AA4

P
@% T
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?

SP)

>

Figure 10: Configuration of downlink scrambling code generator

5.2.3 Synchronisation codes

5.2.3.1 Code generation

The primary synchronisation code (PSC),.& constructed as a so-called generalised hierarchical Golay sequence.
The PSC is furthermore chosen to have good aperiodic auto correlation properties.

Define
a=<x X, X3, ..., X%g>=-<1,1,1,1,1,1,-1,-1,1,-1,1,-1,1,-1, -1, 1>

The PSC is generated by repeating the sequenmdulated by a Golay complementary sequence, and creating a
complex-valued sequence with identical real and imaginary components. ThgRBG€fined as

Cosc=(1+])x<a,a a -3 -3 a -a-aa,a,a,-aa,-aa,a>,
where the leftmost chip in the sequence corresponds to the chip transmitted first in time

The 16 secondary synchronization codes (SSCg), {C.,Cssc 14, are complex-valued with identical real and
imaginary components, and are constructed from position wise multiplicationof a Hadamard sequence and & sequence
defined as

z=<b, b, b, -b, b, b, -b, -b, b, -b, b, -b, -b, -b, -b, -b>, where

b= <Xy, Xo, X3, X4, X5, X, X7, X8, X9, X10, X112, Ka2s “X13, K14, X5, -Xa6>- ANAX) X5, ..., Xg5 X6 AI€ SAME as in the
definition of the sequenceabove.

The Hadamard sequences are obtained as the rows in a lfiatorstructed recursively by:

3GPP
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For the control part and data part the following applies:

- ___The control part is always spread by cogeGgh 2560
- The data part is spread by code@ sk xWhere SF is the spreading factor of the data part and k=SF/4.

The data part may use the code from spreading factor 4 to 256. A UE is allowed to increase SF during the message
transmission on a frame by frame basis
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5 Downlink spreading and modulation

5.1 Spreading

Figure 8 illustrates the spreading operation for all downlink physical channels except SCH, i.e. for P-CCPCH, S-
CCPCH, CPICH, AICH, PICHEDSCH,and downlink DPCH. The non-spread physical channel consists of a sequence
of real-valued symbols. For all channels except AICH, the symbols can take the three values +1, -1, and 0, where O
indicates DTX. For AICH, the symbol values depend on the exact combination of acquisition indicators to be
transmitted, compare [2] Section 5.3.3.6.

Each pair of two consecutive symbols is first serial-to-parallel converted and mapped to an | and Q branch. The
mapping is such that even and odd numbered symbols are mapped to the | and Q branch respectively. For all channels
except AICH, symbol number zero is defined as the first symbol in each frame. For AICH, symbol number zero is
defined as the first symbol in each access slot. The | and Q branches are then spread to the chip rate by the same real-
valued channelization code Gk The sequences of real-valued chips on the | and Q branch are then treated as a
single complex-valued sequence of chips. This sequence of chips is scrambled (complex chip-wise multiplication) by a
complex-valued scrambling codg S In case of P-CCPCH, the scrambling code is applied aligned with the P-CCPCH
frame boundary, i.e. the first complex chip of the spread P-CCPCH frame is multiplied with chip number zero of the
scrambling code. In case of other downlink channels, the scrambling code is applied aligned with the scrambling code
applied to the P-CCPCH. In this case, the scrambling code is thus not necessarily applied aligned with the frame
boundary of the physical channel to be scrambled.

S 4’? Sdl,n
Any downlink

. |+ S
physical channel Cahsrm 1Q
except SCH o

R

gu’

Figure 8: Spreading for all downlink physical channels except SCH

Figure 9 illustrates how different downlink channels are combined. Each complex-valued spread channel,
corresponding to point S in Figure 8, is separately weighted by a weight factdre@omplex-valued P-SCH and S-
SCH, as described in [1], section 5.3.3.4, are separately weighted by weight faeos& All downlink physical
channels are then combined using complex addition.

3GPP
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Figure 9: Spreading and modulation for SCH and P-CCPCH

5.2 Code generation and allocation

5.2.1 Channelization codes

The channelization codes of figure 8 are the same codes as used in the uplink, namely Orthogonal Variable Spreading
Factor (OVSF) codes that preserve the orthogonality between downlink channels of different rates and spreading
factors. The OVSF codes are defined in figure 4 in section 4.3.1.

The channelization code for the Primary CPICH is fixed 44 0and the channelization code for the Primary CCPCH
is fixed to G 2562 The channelization codes for all other physical channels are assigned by UTRAN.

With the spreading factor 512 a specific restriction is applied. When the code werg,@vith n=0,2,4....510, is used

in soft handover, then the code worgl £.1is not allocated in the Node Bs where timing adjustment is to be used.
Respectively if G 5125 With n=1,3,5....511 is used, then the code woig Ciis not allocated in the Node B where

timing adjustment is to be used. This restriction shall not apply for the softer handover operation or in case UTRAN is
synchronised to such a level that timing adjustments in soft handover are not used with spreading factor 512.

When compressed mode is implemented by reducing the spreading factor by 2, the OVSF code used for compressed
frames is:

- Censeamenif ordinary scrambling code is used
- Cen,sFiz.n mod si/f @lternative scrambling code is used (see section 5.2.2)
where @, sk nis the channelization code used for non-compressed frames.

In case the OVSF code on the PDSCH varies from frame to frame, the OVSF codes shall be allocated such a way that
the OVSF code(s) below the smallest spreading factor will be from the branch of the code tree pointed by the smallest
spreading factor used for the connection. This means that all the codes for UE for the PDSCH connection can be
generated according to the OVSF code generation principle from smallest spreading factor code used by the UE on
PDSCH.

In case of mapping the DSCH to multiple parallel PDSCHs, the same rule applies, but all of the branches identified by
the multiple codes, corresponding to the smallest spreading factor, may be used for higher spreading factor allocation.

3GPP
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5.2.2 Scrambling code

A total of 22-1 = 262,143 scrambling codes, numbered 0...262,142 can be generated. However not all the scrambling
codes are used. The scrambling codes are divided into 512 sets each of a primary scrambling code and 15 secondary
scrambling codes.

The primary scrambling codes consist of scrambling codes n=16* where i=0...511. The i:th set of secondary
scrambling codes consists of scrambling codes 16*i+k, where k=1...15.

There is a one-to-one mapping between each primary scrambling code and 15 secondary scrambling codes in a set such
that i:th primary scrambling code corresponds to i:th set of scrambling codes.

Hence, according to the above, scrambling codes k =0, 1, ..., 8191 are used. Each of these codes are associated with a
left alternative scrambling code and a right alternative scrambling code, that may be used for compressed frames. The
left alternative scrambling code corresponding to scrambling code k is scrambling code number k + 8192, while the

right alternative scrambling code corresponding to scrambling code k is scrambling code number k + 16384. The
alternative scrambling codes can be used for compressed frames. In this case, the left alternative scrambling code is
used if n<SF/2 and the right alternative scrambling code is use®#/®, where & sk nis the channelization code used

for non-compressed frames. The usage of alternative scrambling code for compressed frames is signalled by higher
layers for each physical channel respectively.

The set of primary scrambling codes is further divided into 64 scrambling code groups, each consisting of 8 primary
scrambling codes. The j:ith scrambling code group consists of primary scrambling codes 16*8*+16*k, where j=0..63
and k=0..7.

Each cell is allocated one and only one primary scrambling code. The primary CCPCH and primary CPICH are always
transmitted using the primary scrambling code. The other downlink physical channels can be transmitted with either the
primary scrambling code or a secondary scrambling code from the set associated with the primary scrambling code of
the cell.

The mixture of primary scrambling code and secondary scrambling code for one CCTrCH is allbwalgieer, in the
case of the CCTrCH of type DSCH then all the PDSCH channelisation codes that a single UE may receive shall be
under a single scrambling code (either the primary or a secondary scrambling code).

The scrambling code sequences are constructed by combining two real sequences into a complex sequence. Each of the
two real sequences are constructed as the position wise modulo 2 sum of 38400 chip segments of two binary

sequences generated by means of two generator polynomials of degree 18. The resulting sequences thus constitute
segments of a set of Gold sequences. The scrambling codes are repeated for every 10 ms radioXamy.desthe

two sequences respectively. Theequence is constructed using the primitive (over GF(2)) polynariéhX'8. The

y sequence is constructed using the polynofiniad®+X "+ X+X*€.

The sequence depending on the chosen scrambling code nuislgemoted:, in the sequel. Furthermore, idt), y(i)
andz,(i) denote thé th symbol of the sequenaey, andz,, respectively

Them-sequencesgandy are constructed as:
Initial conditions:
X is constructed with §0)=1, x(1)= x(2)=...= x (16)= x (17)=0
y(0)=y(1)= ... =y(16)=y(17)=1
Recursive definition of subsequent symbols:
x(i+18) =x(i+7) + x(i) modulo 2, i=0,...2-20,
y(i+18) = y(i+10)+y(i+7)+y(i+5)+y(i) modulo 2, i=0,...,"2-20.
The n:th Gold code sequenen=0,1,2,...,2%-2, is then defined as
(i) = x((i+n) modulo (28 - 1) + y(i) modulo 2, i=0,..., %-2.

These binary sequences are converted to real valued sequghgebe following transformation:
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1 if 2.()=0
zi=Ft Ta0=0 o1 2o
1 if z(»)=1

Finally, the n:th complex scrambling code sequehceis defined as:
Suin(i) = Zi(i) + j Zo((i+131072) modulo (2-1)), i=0,1,...,38399.

Note that the pattern from phase 0 up to the phase of 38399 is repeated.
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Figure 10: Configuration of downlink scrambling code generator

3GPP



3GPP TSG RAN Meeting #7 Document R1-00-0422
Madrid, Spain, 13-15 March 2000 O Tor MG, cse the format P99 vec

CHANGE REQUEST e for natuctions on howto i i this form cortecty
25 213 CR 032 Current Version: 3.1.1

GSM (AA.BB) or 3G (AA.BBB) specification number 1 t CR number as allocated by MCC support team
For submission to: TSG-RAN #7 for approval | X strategic (for SMG
list expected approval meeting # here for information non—strategic use only)
1

Form: CR cover sheet, version 2 for 3GPP and SMG The latest version of this form is available from: ftp://ftp.3gpp.org/Information/CR-Form-v2.doc

Proposed change affects: (U)SIM |:| ME UTRAN / Radio Core Network |:|

(at least one should be marked with an X)

Source: TSG RAN WG1 Date: 2000-03-03
Subject: Clean up of USTS related specifications
Work item:
Category: F Correction X | Release: Phase 2
A Corresponds to a correction in an earlier release Release 96
(only one category B Addition of feature Release 97
shallbe marked  C  Functional modification of feature Release 98
with an X) D Editorial modification Release 99 | X
Release 00
Reason for USTS is Release-00 item. Therefore USTS related specifications shall be removed in
change: Release-99.
Clauses affected: 3.2
4.3.1.2
Other specs Other 3G core specifications - List of CRs:
affected: Other GSM core - List of CRs:
specifications
MS test specifications - List of CRs:
BSS test specifications - List of CRs:
O&M specifications - List of CRs:
Other
comments:
help.doc

Cmmmmmmmen double-click here for help and instructions on how to create a CR.



1 Scope

The present document describes spreading and modulation for UTRA Physical Layer FDD mode.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

« References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For a specific reference, subsequent revisions do not apply.

» For a non-specific reference, the latest version applies.

[1] 3G TS 25.201: "Physical layer - general description”.
[2] 3G TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD) ."
[3] 3G TS 25.101: "UE Radio transmission and Reception (FDD)".
[4] 3G TS 25.104: "UTRA (BS) FDD; Radio transmission and Reception”.
3 Symbols and abbreviations

3.1 Symbols

For the purposes of the present document, the following symbols apply:

Ceh,sFn n:th channelisation code with spreading factor SF

Corens PRACH preamble code farth preamble scrambling code and signature
Ce-acens PCPCH access preamble coderfith preamble scrambling code and signature
Cecdns PCPCH CD preamble code foith preamble scrambling code and signature
Csig,s PRACH/PCPCH signature code for signatsire

Song.n n:th DPCCH/DPDCH long uplink scrambling code

Sshortn n:th DPCCH/DPDCH short uplink scrambling code

S-pren n:th PRACH preamble scrambling code

S-msgn n:th PRACH message scrambling code

S ace n:th PCPCH access preamble scrambling code

Secd n:th PCPCH CD preamble scrambling code

Sc-msg.n n:th PCPCH message scrambling code

Sain: DL scrambling code

Coso PSC code

Cssen n:th SSC code

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

AICH Acquisition Indicator Channel

AP Access Preamble

BCH Broadcast Control Channel
CCPCH Common Control Physical Channel
CD Collision Detection

CPCH Common Packet Channel

CPICH Common Pilot Channel

DCH Dedicated Channel
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DPCH Dedicated Physical Channel

DPCCH Dedicated Physical Control Channel
DPDCH Dedicated Physical Data Channel
FDD Frequency Division Duplex

Mcps Mega Chip Per Second

OVSF Orthogonal Variable Spreading Factor (codes)
PDSCH Physical Dedicated Shared Channel
PICH Page Indication Channel

PRACH Physical Random Access Channel
PSC Primary Synchronisation Code
RACH Random Access Channel

SCH Synchronisation Channel

SSC Secondary Synchronisation Code
SF Spreading Factor

UE User Equipment

Hete—— llelnl Comebronons Tennsmissien Sefleme

4 Uplink spreading and modulation

4.1 Overview

Spreading is applied to the physical channels. It consists of two operations. The first is the channelization operation,
which transforms every data symbol into a number of chips, thus increasing the bandwidth of the signal. The number
chips per data symbol is called the Spreading Factor (SF). The second operation is the scrambling operation, where |
scrambling code is applied to the spread signal.

With the channelization, data symbols on so-called |- and Q-branches are independently multiplied with an OVSF
code. With the scrambling operation, the resultant signals on the I- and Q-branches are further multiplied by complex
valued scrambling code, where | and Q denote real and imaginary parts, respectively.

4.2 Spreading

4.2.1 DPCCH/DPDCH)

Figure 1 illustrates the principle of the uplink spreading of DPCCH and DPDCHSs. The binary DPCCH and DPDCHS t
be spread are represented by real-valued sequences, i.e. the binary value "0" is mapped to the real value +1, while t
binary value "1" is mapped to the real value —1. The DPCCH is spread to the chip rate by the channelization code c
while then:th DPDCH called DPDCHlis spread to the chip rate by the channelization cggédme DPCCH and up to

six parallel DPDCHs can be transmitted simultaneously, ka8 6.
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Figure 1: Spreading for uplink DPCCH and DPDCHs

After channelization, the real-valued spread signals are weighted by gain facford)PCCH and3, for all
DPDCHs

At every instant in time, at least one of the valpieandpy has the amplitude 1.0he 3-values are quantized into 4 bit
words. The quantization steps are given in table 1.

Table 1: The quantization of the gain parameters

Signalling values for Quantized amplitude ratios
B and B B. and Bq

15 1.0

14 0.9333

13 0.8666

12 0.8000

11 0.7333

10 0.6667

9 0.6000

8 0.5333

7 0.4667

6 0.4000

5 0.3333

4 0.2667

3 0.2000

2 0.1333

1 0.0667

0 Switch off

After the weighting, the stream of real-valued chips on the |- and Q-branches are then summed and treated as a
complex-valued stream of chips. This complex-valued signal is then scrambled by the complex-valued scrambling co
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Siong,n OF Sihort,n depending on if long or short scrambling codes are used. The scrambling code is applied aligned with
the radio frames, i.e. the first scrambling chip corresponds to the beginning of a radio frame.

4.2.2 PRACH

4.2.2.1 PRACH preamble part

The PRACH preamble part consist of a complex-valued code, described in section 4.3.3.

4222 PRACH message part

Figure 2 illustrates the principle of the spreading and scrambling of the PRACH message part, consisting of data and
control parts. The binary control and data parts to be spread are represented by real-valued sequences, i.e. the binar
value "0" is mapped to the real value +1, while the binary value "1" is mapped to the real value —1. The control part is
spread to the chip rate by the channelization cgdstile the data part is spread to the chip rate by the channelization
code g.

PRACH message |
data part 1+jQ l

PRACH message

0
control part @ @ @

Ce Be ]
Figure 2: Spreading of PRACH message part

After channelization, the real-valued spread signals are weighted by gain facforghe control part anfl; for the
data part. At every instant in time, at least one of the v@luasdpy has the amplitude 1.0. Tigevalues are quantized
into 4 bit words. The quantization steps are given in section 4.2.1.

After the weighting, the stream of real-valued chips on the |- and Q-branches are treated as a complex-valued strean
chips. This complex-valued signal is then scrambled by the complex-valued scrambling.ggdeThe 10 ms

scrambling code is applied aligned with the 10 ms message part radio frames, i.e. the first scrambling chip correspon
to the beginning of a message part radio frame.

4.2.3 PCPCH

4.2.3.1 PCPCH preamble part

The PCPCH preamble part consist of a complex-valued code, described in section 4.3.4.

4.2.3.2 PCPCH message part

Figure 3 illustrates the principle of the spreading of the PCPCH message part, consisting of data and control parts. Tl
binary control and data parts to be spread are represented by real-valued sequences, i.e. the binary value "0" is map
to the real value +1, while the binary value "1" is mapped to the real value —1. The control part is spread to the chip rz
by the channelization codg, evhile the data part is spread to the chip rate by the channelizationscode c
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Figure 3: Spreading of PCPCH message part

After channelization, the real-valued spread signals are weighted by gain facforghe control part anfly for the
data part. At every instant in time, at least one of the vfiuasd, has the amplitude 1.0. TRevalues are quantized
into 4 bit words. The quantization steps are given in section 4.2.1.

After the weighting, the stream of real-valued chips on the |- and Q-branches are treated as a complex-valued strean
chips. This complex-valued signal is then scrambled by the complex-valued scrambling.£gderSe 10 ms

scrambling code is applied aligned with the 10 ms message part radio frames, i.e. the first scrambling chip correspon
to the beginning of a message part radio frame.

4.3 Code generation and allocation

4.3.1 Channelization codes

43.1.1 Code definition

The channelization codes of figure 1 are Orthogonal Variable Spreading Factor (OVSF) codes that preserve the
orthogonality between a user’s different physical channels. The OVSF codes can be defined using the code tree of
figure 4.

T B
Cazo= (L) | e
P I U B
P ¢) R Se—
Coene (L1101) |
Casei=(1,-1) | e
T

SF=1 SF=2 SF =4

Figure 4: Code-tree for generation of Orthogonal Variable Spreading Factor (OVSF) codes

In figure 4, the channelization codes are uniquely describeghasGvhere SF is the spreading factor of the code and
k is the code number,Ok < SF-1.

Each level in the code tree defines channelization codes of length SF, corresponding to a spreading factor of SF in
figure 4.

The generation method for the channelization code is defined as:
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The leftmost value in each channelization code word corresponds to the chip transmitted first in time.

4312 Code allocation for DPCCH/DPDCH
For the DPCCH and DPDCHs the following applies:
- The DPCCH is always spread by code &, 256,0.

- When only one DPDCH is to be transmitted, DPQ@Hspread by code ¢= G, s xWhere SF is the spreading
factor of DPDCH and k= SF / 4

- When more than one DPDCH is to be transmitted, all DPDCHs have spreading factors equal to 4, BPDCH
spread by the the codg & Cenax, Wherek=1ifn0{1, 2}, k=3 ifn O {3, 4}, andk =2 ifn O {5, 6}.

%WMWH%MMH&H%MHM
56}

43.1.3 Code allocation for PRACH message part

The preamble signatuse 1< s< 16, points to one of the 16 nodes in the code-tree that corresponds to channelization
codes of length 16. The sub-tree below the specified node is used for spreading of the message part. The control par
spread with the channelization coddas shown in section 4.2.2.2) of spreading factor 256 in the lowest branch of the
sub-tree, i.e. & G256 mWhere m = 16(s — 1) + 15. The data part uses any of the channelization codes from spreading
factor 32 to 256 in the upper-most branch of the sub-tree. To be exact, the data part is spread by channelization code
cs = Gnsrmand SF is the spreading factor used for the data part and m(s-SE)/16.
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