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Number of PCPCH scrambling codes per cell

Document for: Approval

This document istherevision of Tdoc #204 and #337.
This CR dealswith the system-wide number of uplink scrambling codesfor PCPCH.

The downlink code planning resour ce (the downlink primary scrambling code) hasthe size
512. Assuming the same planning effort for the PCPCH in uplink, and further assuming up to
64 PCPCH codes per cell on the average, leadsto a need of 64" 512=32768 PCPCH scrambling
codes. Addressing of the codes are done using 7 bits, since the k values between 16 and 80
should be signalled for PCPCH uplink scrambling code. These codes are directly associated
with one particular downlink primary scrambling code. In every cell, the followings are
needed as a maximum:

1. One Access Preamble scrambling code for CPCH set in the cell.
2. OneCD preamble scrambling code for CPCH set in the cell

3. many uplink scrambling codes for the PCPCH message part [up to 62 reserved for this
purpose].

This CR introduces the necessary changesto TS 25.213. There are also some mor e editorial
clean-ups.

Some minor editorial changes wer e suggested in Ad-Hoc 14 which areincorporated in this
revision.
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Reason for It is proposed that 64 different PCPCH scrambling codes are defined per downlink
change: primary scrambling code, as a reasonable trade-off between signalling overhead and

future-proofness. Further, the connection between PCPCH access preamble
scrambling code, PCPCH CD preamble scrambling code and PCPCH message part
scrambling codes are clarified.
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4.3.2.5 PRACH message part scrambling code

The scrambling code used for the PRACH message part is 10 ms long, cell specific and has a one to one
correspondence to the scrambling code used for the preamble part.

The n:th PRACH message part scrambling code, denoted S, IS based on the long scrambling sequence and is
defined as

Semegn(i) = Clonga(i +4096), i =0, 1, ..., 38399

where the lowest index corresponds to the chip transmitted first in time and Ciong, is defined 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 mslong, cell-specific, and each scrambling code
has 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. There are 64
uplink scrambling codes defined per cell and 32768 different PCPCH scrambling codes defined in the system.

The n:th PCPCH message part scrambling code, denoted Sg sy, n, Where n =8192,8193, ...,40959 is based on the
scrambling sequence and is defined as

In the case when the long scrambling codes are used,

Scmsgn(i) = Ciongn(i +8192), 1 =0, 1, ..., 38399

where the lowest index corresponds to the chip transmitted first in time and Ciong, is defined in section 4.3.2.2.

In the case the short scrambling codes are used,
Scemsgn(i) = Canortn(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. The kith PCPCH scrambling code within the cell with downlink primary scrambling
codem, k=16,17,..., 79and m=0, 1, 2, ..., 511, iS Scmey n &S defined above with n = 64° m + 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 code C,e,, iS a complex valued sequence. It is built from a preamble scrambling code S.
pren @Nd & preamble signature Cqgs 8s follows:

, . iG+Dk
Cpre,n,s(k) = S’—pre,n(k) ng,s(k) € 4 2

)
,k=0,1,23, ..., 4095,
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where k=0 corresponds to the chip transmitted first in time and S.yen 8nd Cygs are defined in 4.3.3.2 and 4.3.3.3
bel ow respectively.
4.3.3.2 Preamble scrambling code
The scrambling code for the PRACH preamble part is constructed from the long scrambling sequences.
The n:th preamble scrambling code,is defined as:
S-pren(i) = Ciong,1n(i), 1 =0, 1, ..., 4095,

where the sequence Ciong 1,n iS 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 alength 16 signature Py(n),
n=0...15. Thisis defined as follows:

Cags(i) = Ps(i modulo 16),i =0, 1, ..., 4095.

The signature Py(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
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
Psg(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
P1s(n) 1 -1 -1 1 -1 1 1 -1 -1 1 1 -1 1 -1 -1 1

4.3.4 PCPCH preamble codes

434.1 Access preamble

43.4.1.1 Access preamble code construction

Similar to PRACH access preamble codes, the PCPCH access preamble codes Ce.acn s, &€ complex valued sequences.
The PCPCH access preamble codes are built from the preamble scrambling codes S;...» and a preamble signature Cyg
asfollows:

) ) i2+P
Cc—aoc,n,s(k) = Sc—acc,n(k) Cs’g,s(k) € 42

where Sc.acn @nd Cygs are defined in section 4.3.4.1.2 and 4.3.4.1.3 below respectively.

k)
,k=0,1,23, ..., 4095,
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43.4.1.2 Access preamble scrambling code

The access preamble scrambling code generation is done in away similar to that of PRACH. There are 32768 PCPCH
scrambling codesiin total.

The n:th PCPCH access preamble scrambling code, where n =8192,8193, ...,40959 is defined as:

&—acc,n (l) = Clong,l,n(i), i=0,1,..., 4095,

where the sequence Ciong 1,n 1S 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. The kith PCPCH scrambling code within the cell with downlink primary
scrambling code m, k= 16,17,..., 79and m=10, 1, 2, ..., 511, iS S s n.as defined above with n = 64" m + 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 formulain
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 codes C .4 s @e complex valued sequences. The
PCPCH CD preamble codes are built from the preamble scrambling codes Sc-cd,n and a preamble signature Cqgs as
follows:

(
Cecans(K) = Secan(K) ’ Cs'g,s(k) ’ eJ

where Sq.cqn and Cgygs are defined in sections 4.3.4.2.2 and 4.3.4.2.3 below respectively.

B+Bk)
4 2°,k=0,1,23,...,4095,

4.3.4.2.2 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.

The n:th PCPCH CD access preamble scrambling code-, where n =8192,8193, ...,40959, is defined as:

Secdn(i) = Ciong 1n(i +4096),i =0, 1, ..., 4095,
where the sequence Ciong 1,n 1S 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. The kith PCPCH scrambling code within the cell with downlink primary
scrambling code m, k= 16,17, ..., 79and m=0, 1, 2, ..., 511, iS S. ¢, n_8s defined above with n = 64" m + k+8176.
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In case scrambling code resource is shared between PCPCH and PRACH, the index Kk isless than 16 and the
corresponding PRACH formulae shall be used. Otherwise, if the index K is greater than or equal to 16, the formulain
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.
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