TSG-RAN WORKING GROUP 1 MEETING NO. 17 TSGR1-00-1340
STOCKHOLM, SWEDEN, 21-24 NOV. 2000

Agenda Item: AH99

Source: Siemens AG

Title: TRANSMISSION OF LONG SEQUENCES WITH SAME DATA
SYMBOL

Document for: Approval

1 ABSTRACT

The spreading/scrambling code sequences have a DC content, when long sequences of the same data
symbol are sent the waveform will have a dgnificant DC content. The performance degradation that
results when the receiver is AC coupled is examined. A method of scrambling is suggested to avoid the
problem.

2 INTRODUCTION

A high DC content in the transmitted waveform can occur under some circumstances, which when the
receiver is AC coupled will lead to a performance degradation. This working paper attempts to quantify
the performance degradation and describes a method of data symbol scrambling that would solve the
problem.

The product of the scrambling/spreading codes can lead to a high DC content. For a spreading factor of
16 individua codes have a mean vaue with a magnitude of one quarter of the tota power (independent
of spreading/scrambling code combination). When several spreading codes are summed at the
transmitter to produce the transmitted waveform the mean vaue of this sum of the spreading codes will
be highly dependent upon which spreading codes form the waveform and their relaive powers. In
Fgure 1 below the mean vaue of the sum of the product of scrambling spreading code is given for
severd of the scrambling codes defined in TS25.221, and for different numbers of spreading codes
summed.

Scrambling Code | 4 Spreading | 8 Spreading | 16 Spreading

Number Codes Summed | Codes Summed | Codes Summed
1 -8 0 -16

2 16 16 16

3 8 0 16




5 8 16 16
6 0 0 -16
7 -8 -16 -16
8 0 16 16
9 8 16 16
10 8 16 16

Figure 1 Mean Value of Scrambling/Spreading Code Product

With random data gpplied to each code the resulting DC vaue of the transmitted waveform will
generdly be smdl, despite the individua scrambling/spreading codes possessing a non-zero mean vaue.
When the data contains long sequences of the same data symbol, for example a long sequence of al
zeros, the DC content of the transmitted waveform could be quite high, mticularly if this occurs
smultaneoudy on dl codes.

3 PERFORMANCE WITH DC CONTENT REMOVED

To examine the impact upon performance when the DC content of the Signa is removed (norma in most
recelver designs where baseband circuitry is AC coupled to the RF/IF circuitry). Smulations have been
performed where the mean value of the received signd is removed. In order to examine the extent of the
problem simulations have been conducted where both random data and al-zero datais transmitted.

In the results of Figure 1 the channel is asingle gatic path with only arandom phase offset gpplied. The
number of codes transmitted is 8. Both Joint detection and single user detection is consdered at the
receiver.
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Figure 2 Raw BER for All Zero Data

The results shown above indicate that some degradation does occur when the mean vaue of the Sgnd is
removed. Joint detection is dightly more senstive to removd of the mean vdue than sngle user

detection. When the random data replaces al-zero data there is no difference between the performance
with and without remova of the mean vadue of the receved sgnd. Consequently applying data
scrambling with a psuedo-noise sequence would eiminate the possible performance degradation that
can occur when the receiver is AC coupled.

4 DATA SYMBOL SCRAMBLING

To overcome the problem of long sequences of the same data symboal giving riseto alarge DC vduein
the recelved signd it possible to gpply scrambling to the data symbols or data bits prior to transmission.
The use of scrambling sequences for preventing long sequences of the same data being tranamitted is
well known and typicaly a pseudo-random sequence is generated and an exor operation performed
between the data bits and the pseudo-random sequence. There are many reasons for applying data
scrambling including the avoidance of DC offsets and preservation of the transmit power spectrum. The
scrambling sequence should ideally possess zero mean (baanced sequence) for dl lengths of datait is
required to cover. This property is not critical and rather than generating balanced sequences for each
length of data used a sequence long enough to cover dl lengths of data would be sufficient.

There are a number of places where data scrambling could be applied. One follows transport channe
multiplexing, and would be gpplied to the data for a whole radio frame. The length of data is variable,
but upper bounded by the maximum number of bits that can be contained in a radio frame (and a
different scrambling sequence could be applied to each physcad channd. An dternative point where
data scrambling could be applied is after the mapping to physicad channels. In this case the scrambling
code should be code dependent. The advantage of applying data scrambling to the CCTrCH is that



only one sequence need to be specified, whereas 16 sequences would need to be specified if data
scrambling were gpplied a the physica channd levd.

Daa scrambling applied to the ccTrCH would require a pseudo-noise sequence of length
2% 21 (assuming al 15 time dots contain 4416 hits each). For practical purposes a sequence of length
2% 21 would be sufficient.

If s, are the bits of the ccTrCH, then the scrambled bits of the ccTrCH are obtained in the following
manner:

sR?s.?p, k?[L9

Where p, resultsfrom the following operetion:

m
Pk 77 OiPk2 9i ?[01] pyx ?0,k?1

i?1
In the above, the summeation is modulo 2.

Data scrambling applied to the physica channels would require 16 pseudo-noise sequences of length
2821, Alternatively 16 different initidisations of the same generator are used. It would be generated
and gpplied in exactly the same manner as described for the coded composite transport channel.

5 CONCLUSION

This document has shown the potentia performance degradation due to the remova of the DC offset in
the TDD bursts that may occur in case of the transmission of long sequences with the same data symbal.
A typicd example for such a tranamission is the PICH, where the PI is coded as long zero and one
seguences. Low cogt terminas may use codt efficient AC coupled receivers, thus implicitely removing
the DC component.

In order to overcome this problem, it is proposed to include a bit scrambling operation after CCTrCH
multiplexing. The appropriate CRs for TS25.221 and TS25.222 can be found in this TDoc.
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5.3.7  The Paging Indicator Channel (PICH)

The Paging Indicator Channel (PICH) isaphysical channel used to carry the paging indicators. The PICH is always
transmitted at the same reference power level asthe P-CCPCH.

Figure 15 depicts the structure of a PICH burst and the numbering of the bits within the burst. The same burst typeis
used for the PICH in every cell. Npjg bitsin anormal burst of type 1 or 2 are used to carry the paging indicators, where
Npig depends on the burst type: Npg=240 for burst type 1 and Npg=272 for burst type 2. The bits bypg,..., Dnpis+3
adjacent to the midambl e are reserved for possible future use. They shall be set according to the coding and scrambling
scheme as defined in [ 7]te-0 and transmitted with the same power as the paging indicator carrying bits.

Reserved Bits
\

<& » & > & > >
< > < > < L] L

Bits for Paging Indication Bits for Paging Indication

bo by Drpigzs breis  Dneigis Dpigs2 Dnpisss  Dneise Drpisss bupig-1

Midamble | |} | | | - Guard Period

A
v

1 Time Slot

Figure 15: Transmission and numbering of paging indicator carrying bits in a PICH burst

In each time slot, Np, paging indicators are transmitted, using Lp=2, Lp=4 or Lp=8 symbols. Lp, is called the paging
indicator length. The number of paging indicators Np, per time slot is given by the paging indicator length and the burst
type, which are both known by higher layer signalling. In table 8 this number is shown for the dif ferent possibilities of
burst types and paging indicator lengths.

Table 8: Number Np, of paging indicators per time slot for the different burst types and paging
indicator lengths Lp

Lrp=2 Le=4 Lr=8
Burst Type 1 Np=60 Npi=30 Npi=15
Burst Type 2 Np=68 Np=34 Np=17

Asshown in figure 16, the paging indicators of Npcy consecutive frames form a PICH block, Npcy is configured by
higher layers. Thus, Np=Np,c* Np| paging indicators are transmitted in each PICH block.

1 PICH Block
Po, ..., Pnpir | Po, ooy Preir | Ll Po, ..., Pnpia | Po, ..., Prpia

Figure 16: Structure of a PICH block

ThevauePl (Pl =0, ..., Np-1) calculated by higher layers for use for a certain UE, see[15], is associated to the paging
indicator Py in the nth frame of one PICH block, where g is given by

g = Pl mod Np,
and nisgiven by

n=Pl div Np,.



The Pl bitmap in the PCH data frames over lub contains indication values for all possible higher layer Pl values, see
[16]. Each bit in the bitmap indicates if the paging indicator Py associated with that particular Pl shall be setto O or 1.
Hence, the calculation in the formulas above is to be performed in Node B to make the association between Pl and P,

The paging indicator Py in one time slot is mapped to the bits { by pixg,....0Lpi*q+Lpi-1,0NAB2+Lpi*qre - ONPIBI2+Lpi*gLpi-} Within
thistime slot, as exemplary shown in figure 17. Thus, half of the Lp; symbols used for each paging indicator are
transmitted in the first data part, and the other half of the Ly, symbols are transmitted in the second data part.

The coding of the paging indicator Py is givenin [7].

2560T 2560T
[} (o}
< » < »
2 unused 2 unused
symbols symbols
Midamble Midamble
(256 Chips) || CP (512 Chips) cP

\ N\ -

P33 P29

Figure 17: Example of mapping of paging indicators on PICH bits for Lp=4
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4.2 Transport channel coding/multiplexing

Figure 1 illustrates the overall concept of transport-channel coding and multiplexing. Data arrivesto the
coding/multiplexing unit in form of transport block sets, once every transmission timeinterval. The transmission time
interval is transport-channel specific from the set { 10 ms, 20 ms, 40 ms, 80 ms}.

The following coding/multiplexing steps can be identified:
- add CRC to each transport block (see subclause 4.2.1);
- TrBk concatenation / Code block segmentation (see subclause 4.2.2);
- channel coding (see subclause 4.2.3) ;
- radio frame size equalization (see subclause 4.2.4);
- interleaving (two steps, see subclauses 4.2.5 and 4.2.10);
- radio frame segmentation (see subclause 4.2.6);
- rate matching (see subclause 4.2.7);
- multiplexing of transport channels (see subclause 4.2.8);

- bit scrambling (see subclause 4.2.9):;

- physical channel segmentation (see subclause 4.2.109);
- mapping to physical channels (see subclause 4.2.1211).

The coding/multiplexing steps for uplink and downlink are shown infigure 1.

3GPP
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Figure 1: Transport channel multiplexing structure for uplink and downlink
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4.2.8  TrCH multiplexing

Every 10 ms, one radio frame from each TrCH is delivered to the TrCH multiplexing. These radio frames are serially
multiplexed into a coded composite transport channel (CCTrCH).

The bitsinput to the TrCH multiplexing are denoted by f,,, f; ,, f; 5[ , f;\, , wherei isthe TrCH number and V; is
the number of bitsin the radio frame of TrCH i. The number of TrCHs s denoted by I. The bits output from TrCH
multiplexing are denoted by 57S5S5H—+S5 ., h,, hs, [, hg , where Sisthe number of bits,i.e. S? 2 V.. The TrCH

multiplexing is defined by the following relations:

S2Fh 2 f k=1,2..,V;
—Sk—l.Lfth ? f2,(k?V1) k= V1+ 1, V1+2, ...,V1+V2

TR V,) hk ? f3’( D) k= (V1+ V2)+ 1, (V1+ V2)+ 2, ... (Vl+ V2)+ V3

Sk 2 fl TRV, 70 Vo) hk ? fl,(k?(Vl?Vz?i W,o1) k= (V1+V2+ ...+V|_1)+ 1, (V1+V2+ ...+V|.1)+ 2, ...

(V1+ Vot ..+ V|.1)+ Vi

4.2.9 Bit Scrambling

The bits output from the TrCH multiplexer are scrambled in the bit scrambler. The bitsinput to the bit scrambler are
denoted byh; ,h,,hg,0 , hy . where S isthe number of bits input to the bit scrambling block equal to the total number of

bits on the CCTrCH. The bits after bit scrambling are denoted S, S,, S;,1 , Ss.

Bit scrambling is defined by the following relation:

_s?h.?p. _k?120 ,S

and P, resultsfrom the following operation:

216 2
P 2 ?2? G 2P gmod 2.p.?20;k?1.p, ?1; g27,00,0,00,0,00,010110,1?

7i?1

4.2.910 Physical channel segmentation

When more than one PhCH is used, physical channel segmentation divides the bits among the different PhCHs. The bits
input to the physical channel segmentation are denoted by S, S,, %,D ,Ss , where Sis the number of bitsinput to the
physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted U, 3,U ,,, U, 3,1 U, , wherep is PhCH number and Uy, is
! : P

pl’
thein general variable number of bitsin the respective radio frame for each PhCH. The relation between §¢ and Up k is
given below.

Bits on first PhCH after physical channel segmentation:
ulk?sk k=12,..,U

Bits on second PhCH after physical channel segmentation:

3GPP
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u2,k ?S(k?Ul) k= 1,2, ...,U2

Bits on the P"" PhCH after physical channel segmentation:

Upk ? Skw,2 200y K=12, .., Up

4.2.1011 2nd interleaving

The 2nd interleaving can be applied jointly to all data bitstransmitted during one frame, or separately within each
timeslot, on which the CCTrCH is mapped. The selection of the 2nd interleaving scheme is controlled by higher layer.

4240111 Frame related 2nd interleaving

In case of frame related interleaving, the bitsinput to the 2™ interleaver are denoted X, X,, X;,[] , X, , where U isthe

total number of bits after TrCH multiplexing transmitted during the respective radio framewith S?U ? ? U b
p

The relation between Xk and the bits Uy k in the respective physical channelsis given below:

X ?2Uy  k=1,2,..,U

X(k?Ul) ?uz,k k=12,..,U

Xk20,2. 00, 2Upk K=12,..,Up
The following steps have to be performed once for each CCTrCH:
(1) Set the number of columns C2 = 30. The columns are numbered 0, 1, 2, ..., C2-1 from left to right.
(2) Determine the number of rows R2 by finding minimum integer R2 such that:
U? R2XC2

(3) The bitsinput to the 2" interl eavi ng are written into the R2 ? C2 rectangular matrix row by row.

g X % X3 U X Z
? X31 X3 X33 i Xe0 ?
? U [ [ o 0o ?
? ?
HKremzsmr  KRrezyzsmz  X(R2713023 U Xezmao ?

(4) Perform the inter-column permutation based on the pattern{P2 (j)} (j =0, 1, ..., C2-1) that isshown in table 7,
where P,(j) isthe original column position of the j-th permuted column. After permutation of the columns, the
bits are denoted by Yk.

gyl yRZ?l yZ?RZ?l i yZSI)RZ?lZ

':) y2 yR2?2 y2’7 R2?2 i y29? R2?72 '7

?0 O o o 0 ?
? ?

r:)yRZ y2’7 R2 y3?R2 i y30? R2 7

(5) The output of the 2" interleaving is the bit sequence read out column by column from the inter-column permuted
R2 7 C2 matrix. The output is pruned by deleting bits that were not present inthe input bit sequence, i.e. bitsYk

3GPP
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that corresponds to bits Xk with k>U are removed from the output. The bits after 2" interl eavi ng are denoted by
Vi, VY, U iy » where V1 corresponds to the bit Yk with smallest index k after pruning, V2 to the bit Yk with
second smallest index k after pruning, and so on.

4240112 Timeslot related 2" interleaving

In case of timeslot related 2" interleaving, the bits input to the 2™ interleaver are denoted Xe10 %20 Xeaoll Xy, s

wheret refersto a certain timeslot, and U; is the number of bits transmitted in this timeslot during the respective radio
frame.

In each timeslot t the relation between X; k and Uy p k is given below with P refering to the number of physical channels
within the respective timeslot:

X ? U k=1,2,..,Uy

X’(,(k?Utl) ? utygyk k=12,.., U,[2

X (kU 2. 20 ) ?ut,R,k k=12,..,Upg

The following steps have to be performed for each timeslot t, on which the respective CCTrCH is mapped:
(1) Set the number of columns C2= 30. The columns are numbered 0, 1, 2, ..., C2- 1 from left to right.
(2) Determine the number of rows R2 by finding minimum integer R2 such that:
U; ? R2?C2.

(3) The bitsinput to the 2" interl eavi ng are written into the R2 ? C2 rectangular matrix row by row.

g X1 X2 X3 U X 2
2 Xa X 32 X33 U Xieo 2
? [ [ [ [ 0 ?
? ?

Ry K (R27)23072) Kt (R221)7303) 0 X (R2230) 2

(4) Performthe inter-column permutation based on the patternP2(j) (j = 0, 1, ..., C2-1) that isshownintable 7,
where P2(j) isthe original column position of the j-th permuted column. After permutation of the columns, the

bits are denoted by Y k.

gyt,l Yireoy  Yieoreny 0 Yt,(zgrsz?l)g

'}Yt,z Yiron) Yi(zr222) 0 yt,(zgrsz?z)’:?
? 0 0 0 0 [ ?

? ?
Wire  Yiro Yi(zro) 0 Yicwr2) 2

(5) The output of the 2" interleavi ng isthe bit sequence read out column by column from the inter-column permuted
R2 ? C2 matrix. The output is pruned by deleting bits that were not present inthe input bit sequence, i.e. bits
Vi k that corresponds to bitsX: k with k>U; are removed from the output. The bits after 2nd interleaving are

denoted by Vt,1’Vt,2’D Ve, - where V¢ 1 corresponds to the bit Yt k with smallest index k after pruning, Vi, 2 to

the bit Y k with second smallest index k after pruning, and so on.
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Table 7

Column number C2 Inter-column permutation pattern

< P2(0), P2(2), ...,P2(29) >
<0, 20,10,5,15,25,3,13,23,8,18,28,1, 11,
30 21,
6,16,26,4,14,24,19,9,29,12,2,7,22,27,17>

4.2.2112 Physical channel mapping

The PhCH for both uplink and downlink is defined in [6]. The bits after physical channel mapping are denoted by

Wp W 0 ’WpJJ , wherep is the PnCH number and U, is the number of bitsin one radio frame for the respective
’ P

PhCH. The bitsWp, k are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending
order with respect tok.

p.2*

The mapping of the bits V) 1,V¢) 25-++) V(t),um is performed like block interleaving, writing the bitsinto columns, but a
PhCH with an odd number isfilled in forward order, were as a PhCH with an even number isfilled in reverse order.

The mapping scheme, as described in the following subclause, shall be applied individually for each timeslott used in
the current frame. Therefore, the bits V, 1 Ve Vyy, are assigned to the bits of the physical channels

VVt,l,l..Utl'Vvt,Zl...Utz ""’Wt,R,l...Uta in each times| ot.

In uplink there are at most two codes allocated (P?2). If there is only one code, the same mapping as for downlink is
applied. Denote SF1 and SF2 the spreading factors used for code 1 and 2, respectively. For the number of consecutive
bitsto assign per code bsy the following rule is applied:

if

SF1>=SF2 thenbs; =1 ; bs, = SF1/SF2;
else

SF2 > SF1 then bs; = SF2/SF1; bs, =1;
end if

Inthe downlink case bs,is 1 for all physical channels.

4241121 Mapping scheme
Notation used in this subclause:
P« number of physical channelsfor timeslot t, P, = 1..2 for uplink ; P; = 1...16 for downlink
Uip:  capacity in bitsfor the physical channel pintimeslot t
U;:  total number of bitsto be assigned for timeslot t
bs,;:  number of consecutive bits to assign per code
for downlink al bs, = 1
for uplink if SF1>=SF2 thenbs, =1 ; bs, = SF1/SF2;
if SF2 > SF1 then bs; = SF2/SF1; bs, =1;
fbp:  number of already written bits for each code
pos: intermediate calculation variable

for p=1 toP; -- reset number of already written bits for every physical channel
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fby =0
end for
p=1 -- start with PhCH #1
for k=1 to U;.
do while (fbp == Uy) -- physical channel filled up already ?

p=(pmodR)+1;

end do
if (p mod 2) ==
pos = Uy, - by -- reverse order
else
pos=fbp+1 -- forward order
endif
Weppos = Vik -- assignment
fop =fby+ 1 -- Increment number of already written bits
if (fbp mod bs,) == -- Conditional change to the next physical channel

p=(pmodR)+1,
end if

end for

4.2 2213 Multiplexing of different transport channels onto one CCTrCH, and
mapping of one CCTrCH onto physical channels

Different transport channels can be encoded and multiplexed together into one Coded Composite Transport Channel
(CCTrCH). Thefollowing rules shall apply to the different transport channels which are part of the same CCTrCH:

1) Transport channels multiplexed into one CCTrCh shall have co-ordinated timings. When the TFCS of a
CCTrCH is changed because one or more transport channels are added to the CCTrCH or reconfigured within
the CCTrCH, or removed from the CCTrCH, the change may only be made at the start of aradio frame with
CFN fulfilling the relation

CFN mod Fnax =0,

where Fa denotes the maximum number of radio frames within the transmission timeintervals of all transport
channels which are multiplexed into the same CCTrCH, including any transport channelsi which are added
reconfigured or have been removed, and CFN denotes the connection frame number of the first radio frame of the
changed CCTrCH.

After addition or reconfiguration of atransport channel i withina CCTrCH, the TTI of transport channel i may only
start in radio frames with CFN fulfilling the relation

CFNymodF =0

2) Different CCTrCHs cannot be mapped onto the same physical channel.

3) OneCCTrCH shall be mapped onto one or several physical channels.

4) Dedicated Transport channels and common transport channels cannot be multiplexed into the same CCTrCH.

5) For the common transport channels, only the FACH and PCH may belong to the same CCTrCH.
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6) Each CCTrCH carrying a BCH shall carry only one BCH and shall not carry any other Transport Channel.

7) Each CCTrCH carrying aRACH shall carry only one RACH and shall not carry any other Transport Channel.
Hence, there are two types of CCTrCH.
CCTrCH of dedicated type, corresponding to the result of coding and multiplexing of one or several DCH.

CCTrCH of common type, corresponding to the result of the coding and multiplexing of acommon channel, i.e. RACH
and USCH in the uplink and DSCH, BCH, FACH or PCH in the downlink, respectively.

Transmission of TFCI is possible for CCTrCH containing Transport Channels of:
- dedicated type;
- USCH type;
- DSCH typs;

- FACH and/or PCH type.

4.231213.1 Allowed CCTrCH combinations for one UE

423213.1.1 Allowed CCTrCH combinations on the uplink
Thefollowing CCTrCH combinations for one UE are allowed, also simultaneously:
1) several CCTrCH of dedicated type;

2) several CCTrCH of common type.

421213.1.2 Allowed CCTrCH combinations on the downlink
Thefollowing CCT rCH combinations for one UE are allowed, also simultaneously:
3) several CCTrCH of dedicated type;

4) several CCTrCH of common type.

4.2.2314 Transport format detection
Transport format detection can be performed both with and without Transport Format Combination Indicator (TFCI). If
aTFCI istransmitted, the receiver detects the transport format combination from the TFCI. When no TFCl is

transmitted, so called blind transport format detection may be used, i.e. the receiver side uses the possible transport
format combinations asapriori information.

4.21314.1 Blind transport format detection

Blind Transport Format Detection is optional both in the UE and the UTRAN. Therefore, for all CCTrCH a TFCI shall
be transmitted, including the possibilty of a TFCI length zero, if only one TFC is defined.

4.21314.2 Explicit transport format detectionbased on TFCI

4.24314.2.1 Transport Format Combination Indicator (TFCI)
The Transport Format Combination Indicator (TFCI) informsthe receiver of the transport format combination of the

CCTrCHs. Assoon asthe TFCI is detected, the transport format combination, and hence the individual transport
channels' transport formats are known, and decoding of the transport channels can be performed.
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4.3.2 Coding, Scrambling, and Interleaving of the Paging Indicator

The paging indicator Py.q=0. ....Npi-1, P, ? {0, 1} isanidentifier to instruct the UE whether there is a paging
message for the groups of mobiles that are associated to the Pl calculated by higher layers, and the associated paging
indicator Py. The length Lp of the paging indicator is Lpj=2, Lpj=4 or Lp;=8 symbols. Npig = 2* Np * Lp; bits are used for

the paging indicator transmission in one radio frame. The mapping eedirg-of the paging indicators to the bitse, i =1,
.... Npjg_isshown in table 10.

Table 10: Coding of the paging indicator

Bits Paging-ndicator Content
Adg: NotsetP,=10 Fhorcsne-pescssiboloyocope RO
Al SetPR=1 FheredsnecessibytoroccheRCH-
Pg Bits {€21 pixq+1, €21 pi*q+2, ... .2 pir(q+1) } Meaning
0 {0.0,....0} There is no necessity to receive the PCH
1 {1.1,...1} There is the necessity to receive the PCH

In order to match the number of bits used for the transmission of the paging indicators with the number of bits available

inthe physical channel, the sequencee={ey, &, ..., enpia} is extended by four bits that are set to zero, resulting in a

sequence h ={hq, ho, ....hs}, where S= Np g + 4 is the number of bitsin one radio frame of the PICH:

he 20, k?Npg, ... S

The bitsh, .,k =1, ..., Son the PICH then undergo bit scrambling as defined in section 4.2.9.

The bitss. k =1, ..., S output from the bit scrambler are then interleaved across the two data parts of the bursts by the
following relations:

W ? S, K ?21,.., S1222
W, ? Sypg/prpn K?S/221,..,S/222
Wy ? Soxosoas K?2S/2?23,..,S

The bitswy are mapped to the PICH so that the bits are transmitted over the air in ascending order with respect tok.
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