TSG-RAN Meeting #8 RP-000267
Disseldorf, Germany, 21-23 June 2000

Title: Agreed CRs to TS 25.213
Source: TSG-RAN WG1

Agenda item: 5.1.3

[No.| Doc# | Spec | CR |Rev | Subject [ Cat [ currentv [ New_v |
1 ' R1-000559 25.213 033 - | Clarifications to power control preamble sections F 320 | 330
2 R1-000711 25.213 034 @ 2 |Numbering of the PCPCH access preamble and D 320 330
3 |R1-000549 25.213 035 - DPDCH/DPCCH gain factors F | 320 330




3GPP TSG RAN Meeting #8 pocument R1-00-0559
Diisseldorf, Germany, 21-23 June 2000 O tor MG, se the format g

CHANGE REQUEST e for metructions on how to il n s form orecty
25 213 CR 033 Current Version: 3.2.0

GSM (AA.BB) or 3G (AA.BBB) specification number 1 t CR number as allocated by MCC support team
For submission to: TSG-RAN #8 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: wsm[ ] ME UTRAN / Radio Core Network [ ]

(at least one should be marked with an X)

Source: TSG RANWG1 Date: 2000-04-05
Subject: Clarifications to power control preamble sections
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 Clarification of channelisation and scrambling codes for power control preambles in
change: DCH.
Clauses affected: 4.3.1.2,43.2.4
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:
0O&M specifications - List of CRs:
Other
comments:
help.doc

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



3G TS 25.213 version 3.2.0 10 3G TS 25.213 V3.2.0 (2000-03)

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.
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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.

3GPP



3G TS 25.213 version 3.2.0 11 3G TS 25.213 V3.2.0 (2000-03)

4.3.1.2 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 codeg ¢= Gy sk kWhere 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& Cehax, Wherek =1ifn0{1, 2}, k=3 ifn O {3, 4}, andk =2 ifn O {5, 6}.

If a power control preamble is used to initialise a DCH, the channelisation code for the DPCCH during the power
control preamble shall be the same as that to be used afterwards.

43.1.3 Code allocation for PRACH message part

The preamble signatuse0< s< 15, 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 oss mWhere m = 18s + 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= Gnsr.mand SF is the spreading factor used for the data part and wst8F
4.3.1.4 Code allocation for PCPCH message part
For the control part and data part the following applies:

- The control part is always spread by cogeGgp 256.0.

- The data part is spread by code@;, s kWhere 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.

43.15 Channelisation code for PCPCH power control preamble

The channelisation code for the PCPCH power control preamble is the same as that used for the control part of the
message part, as described in section 4.3.1.4 above.

4.3.2 Scrambling codes

4321 General

All uplink physical channels are subjected to scrambling with a complex-valued scrambling code. The DPCCH/DPDCH
may be scrambled by either long or short scrambling codes, defined in section 4.3.2.4. The PRACH message part is
scrambled with a long scrambling code, defined in section 4.3.2.5. Also the PCPCH message part is scrambled with a
long scrambling code, defined in section 4.3.2.6.

There are % long and 2 short uplink scrambling codes. Uplink scrambling codes are assigned by higher layers.

The long scrambling code is built from constituent long sequences defined in section 4.3.2.2, while the constituent short
sequences used to build the short scrambling code are defined in section 4.3.2.3.

4.3.2.2 Long scrambling sequence

The long scrambling sequencesg nand Gng 2 nare constructed from position wise modulo 2 sum of 38400 chip
segments of two binamp-sequences generated by means of two generator polynomials of degreex2&ntgte the
two m-sequences respectively. Theequence is constructed using the primitive (over GF(2)) polynaxitaX>3+1.
They sequence is constructed using the polynonffaiX3+X%+X+1. The resulting sequences thus constitute
segments of a set of Gold sequences.

3GPP
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The sequenceagsy2nis a 16777232 chip shifted version of the sequepgg &

Letn,s ... i be the 24 bit binary representation of the scrambling sequence namtiem, being the least significant
bit. Thex sequence depends on the chosen scrambling sequence nuanbds denoteg,, in the sequel. Furthermore,
let x,(i) andy(i) denote thé: th symbol of the sequenggandy, respectively.

Them-sequences, andy are constructed as:
Initial conditions:
- X(0)=no, %(1)= e, .o =X(22)= 12 Xa(23)= Mg, Xa(24)=1.
- Y(0)=y(1)= ... =y(23)= y(24)=1.
Recursive definition of subsequent symbols:
- Xn(i+25) =x,(i+3) + x,(i) modulo 2, i=0,..., 2-27.
- y(i+25) = y(i+3)+y(i+2) +y(i+1) +y(i) modulo 2, i=0,...,22.27.
Define the binary Gold sequenzgby:
- z,(i) = x,(i) + y(i)) modulo 2 i=0, 1, 2, ..., ¥-2.

The real valued Gold sequengegis defined by:

1 if z.3)=0
z =gt Ta0=0 01 =2
o1 if z,(i)=1

Now, the real-valued long scrambling sequengggiéand gng 2 nare defined as follows:
Cong i) = Zo(i), i=0,1,2, ..., ~2and
Cong2.Ai) = Zo((i + 16777232) modulo - 1)),i=0,1,2, ..., 2~ 2.

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

CIong,n (I) = Clong,l,n (I )(1+ J (_ 1)I Clong,z,n (2 m/ 23)

wherei = 0, 1, ..., 3°— 2 andTdenotes rounding to nearest lower integer.
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Figure 5: Configuration of uplink scrambling sequence generator

4.3.2.3 Short scrambling sequence

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

3GPP
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Let ny3hps...Ng 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
guaternary sequeneéi) and two binary sequencb§) andd(i), where the initial loading of the three sequences is
determined from the code numberThe sequencs(i) of length 255 is generated according to the following relation:

- z(i) = a(i) + 20(i) + 2d(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) = 2ng + 1 modulo 4;
- a()=2nymodulo 4,i=1, 2, ..., 7,
- a(i) = 3a(i-3) +a(i-5) + A(i-6) + 2a(i-7) + A(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 sequendé) is generated recursively by the polynongigk)= x3+x"+x>+x*+1 as:
d(i) =ny 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) andCsport 2n(i), , 1 =0, 1, ..., 255 is defined in
Table 2.

Table 2: Mapping from  z,(i) t0 Csport 1.0 (1) @Nd Csporr2n (), 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)/ 2@)

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



3G TS 25.213 version 3.2.0 14 3G TS 25.213 V3.2.0 (2000-03)
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Figure 6: Uplink short scrambling sequence generator for 255 chip sequence

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 uplink scrambling code for DPCCH/DPDCH, denotggny, is defined as:
Sapch i) = Gong(i), =0, 1, ..., 38399, when using long scrambling codes;
where the lowest index corresponds to the chip transmitted first in timeagisCdefined in section 4.3.2.2.
Then:th uplink scrambling code for DPCCH/DPDCH, denotgg.s, is defined as:
Sapeh i) = Gonort(i), 1 =0, 1, ..., 38399, when using short scrambling codes;
where the lowest index corresponds to the chip transmitted first in timesgndi€defined in section 4.3.2.3.

If a power control preamble is used to initialise a DCH, the scrambling code for the DPCCH during the power control
preamble shall be the same as that to be used afterwards. 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.

3GPP
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4.3.4 PCPCH preamble codes
434.1 Access preamble

434.1.1 Access preamble code construction

Similar to PRACH access preamble codes, the PCPCH access preamble.gadgsa complex valued sequences.
The PCPCH access preamble codes are built from the preamble scrambling.gedesi®a preamble signaturgs
as follows:

E+E )

i
- Ceacenfk) = Sacedk) X Csigdk) x € 4 2 k=0,1,2,3, ..., 4095;

- where Qaccnand Ggsare defined in section 4.3.4.1.2 and 4.3.4.1.3 below respectively.

43.4.1.2 Access preamble scrambling code

The scrambling code for the PCPCH preamble part is constructed from the long scrambling sequences. There are 40960
PCPCH access preamble scrambling codes in total.

Then:th PCPCH access preamble scrambling code, whefe ...,-8192,8193...,40959is defined as:

- S:—acc,n(i) = QOng,l,r(i), i= 0, 1, caey 4095,

where the sequencgdg 1,1iS defined in section 4.3.2.2.

odes used in the

The 4096032768 CPCHaccespreamblescrambling codes are divided into 512 groups &4 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 cellk1h®CPCH scrambling code within the cell with
downlink primary scrambling code, for k=0,..36;374—, 79 andn=0, 1, 2, ..., 511, isS¢, nas defined above with
n=16xm+k for k=0,...,15 and = 64xm + (k-16+819276 for k=16,..., 79

The index k=0,...,15 may only be used as a PCPCH access preamble part scrambling code if the same code is also used
for a PRACH.

The index k=16...., 79 correspond to PCPCH access preamble scrambling codes which are not shared together with a
PRACH ThIS leads to 32768 PCPCH specific preamble scrambllnq codes d|V|ded |nt0 512 groups with 64 elements. In
A s han 16 and the

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.

3GPP
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4.3.4.2 CD preamble

43421 CD preamble code construction

Similar to PRACH access preamble codes, the PCPCH CD preamble gogesa@® complex valued sequences. The
PCPCH CD preamble codes are built from the preamble scrambling codes Sc-cd,n and a preamble sjgyssure C
follows:

L TUTT
1G5k
CecandK) = Scadk) X Cigdk) x € 4 27 k=0,1,2,3, ..., 4095;

where Scqnand Gigsare defined in sections 4.3.4.2.2 and 4.3.4.2.3 below respectively.

4.3.4.2.2 CD preamble scrambling code

The PCPCH CD prean

bling j ived-fro g ambli GH access
preambleThere are .40960 PCPCH-CD preamble scrambling codes in total.

There-are-32768 PCPCH scrambling-codes-in-total.
Then:th PCPCH CD access preamble scrambling code, whetg...;8192,8193...,40959,is defined as:

- Secadi) = Gonga4i), 1 =0, 1, ..., 4095;

where the sequencggg 1,is defined in section 4.3.2.2.

The3276810960PCPCH scrambling codes are divided into 512 groups8@8# 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. Kile PCPCH scrambling code within the cell with downlink
primary scrambling coden, k=0,1;46;17 ..., 79 andn=0, 1, 2, ..., 511, is&q4 nas defined above witli=16xm+k

for k=0,...,15 andn = 64xm + (k-16)+819276 for k=16,...,79

16 and the

The index k=0,...,15 may only be used as a PCPCH CD preamble part scrambling code if the same code is also used for
a PRACH.

The index k=16,..., 79 correspond to PCPCH CD preamble scrambling codes which are not shared together with a
PRACH. This leads to 32768 PCPCH specific preamble scrambling codes divided into 512 groups with 64 elements.

43423 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.

4.4 Modulation

4.4.1 Modulating chip rate

The modulating chip rate is 3.84 Mcps.

4.4.2 Modulation

In the uplink, the complex-valued chip sequence generated by the spreading process is QPSK modulated as shown in
Figure 7 below:

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 DPDCHs tc
be spread are represented by real-valued sequences, i.e. the binary value "0" is mapped to the real value +1, while tt
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 cggdédne DPCCH and up to
six parallel DPDCHs can be transmitted simultaneously, kam £ 6.

Cd1 B

DPDCH; % %

Cd,3 B

DPDCHs; % % Z I

Cas B

DPDCH +
54>g<>—>®—> Sdpch,n

Y hiQ
+
Ca,2 B Y

S
DPDCH, % %

Cda By

DPDCH, % %
Ca6 B ‘ Q
DPDCHg % % Z %

Ce Be J

DPCCH % %

Figure 1: Spreading for uplink DPCCH and DPDCHs

After channelization, the real-valued spread signals are weighted by gain Ra¢cforddPCCH and3 for all
DPDCHs.

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

Signalling values for Quantized amplitude ratios
B. and Bq Bc and Bqg
15 1.0
14 0-933314/15
13 0-866613/15
12 0-800012/15
11 0-#33311/15
10 0-666710/15
9 0.60009/15
8 0:53338/15
7 0.46677/15
6 0:40006/15
5 0.33335/15
4 0-26674/15
3 0.20003/15
2 0:13332/15
1 0.06671/15
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 coc
Supch,n The scrambling code is applied aligned with the radio frames, i.e. the first scrambling chip corresponds to the
beginning of a radio frame.
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