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Title: CR 25.213-030r1.0: Number of PRACH scrambling codes

Document for: Decision

This CR is arevision of Tdoc #399 which was submitted to Ad-Hoc 14.

This CR proposes aminor change to the formula for the number of uplink PRACH scrambling codes to facilitate the
usage of acommon formulafor PRACH and PCPCH. A side benefit of this will be that PCPCH and PRACH can share
their AP or CD preamble scrambling code if TRRAN chooses to do so.
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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 Ionq and there are 8192 dlfferent PRACH
scrambling codes defined. %

srecmblesork

The n:th PRACH message part scrambling code, denoted S.nsqn, Where n =80xm+k {k=0,1,2,...15, m=0,1,2,...511} ,
is based on the long scrambling sequence and is defined as

S-msgn(i) = Ciongn(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.

The message part scrambling code has a one-to-one correspondence to the scrambling code used for the preambl e part.
For one PRACH, the same code number is used for both scrambling codes, i.e. if the PRACH preamble scrambling
code used iS Si.yem then the PRACH message part scrambling code iS Si-msgm: Where the number mis 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 mslong, 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.

The n:th PCPCH message part scrambling code, denoted S..mg,n, iS based on the scrambling sequence and is defined as
In the case when the long scrambling codes are used,

S-mgn(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 when the access resources are shared between the RACH and CPCH, then S;nggn is defined as

Se-megn(i) = Ciongn(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.

In the case the short scrambling codes are used,

Semsgn(i) = Cenortn(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 code Cye,, iS a complex valued sequence. It is built from a preamble scrambling code S.
pren 8@Nd & preamble signature Cqgs 8s follows:

(B Pry
Cpre,n,s(k) = S’—pre,n(k) ng S(k) 4 2

where k=0 corresponds to the chip transmitted first in time and S.en 8nd Cygs are defined in 4.3.3.2 and 4.3.3.3
bel ow respectively.

,k=0,1,23, ..., 4095,
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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 sequences. There are
8192 PRACH preamble scrambling codes in total.

The n:th preamble scrambling code, , where n =80xm+k {k=0,1,2,...15, m=0,1,2,...511} , is defined as:

S’—pre,n(i) = Clong,l,n(i): | = 0, 11 ey 4095,
where the sequence Ciong 1,n 1S defined in section 4.3.2.2.

The 8192 PRACH preamble scrambling codes are divided into 512 groups with 16 codes in each group. Thereisa
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. The kith PRACH preamble scrambling code within the cell with
downlink primary scrambling codem, k=0,1,2, ...,15andm=0,1, 2, ..., 511, iS Sy as defined above with n =
80" m+k.

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
P1i(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
Pa(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
Pg(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
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