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Abstract—The structure of the LTE radio frame is
considered. The optimal structural unit of LTE - radio
frame - resource block is found. The resource block is
divided into three bit streams for the purpose of using
small bit code words. The process of encoding the
resource block is described. The mathematical
dependences necessary for mathematical and software
simulation of the coding process of the resource block are
derived. Statistical parameters of compression and bit
intensity of the transformed data stream are calculated
using systems with non-uniform weight coefficients.

Anomauia — Posenawymo  cmpykmypy LTE -
paoiokadpy.  3HaildeHO  ORMUMANbHE  CHPYKMYDHY
oounuyro LTE - padiokadpie — pecypcuuit 6nok. Pecypcnuii
010K nodinenunt na mpu OiMoei NOMOKU 3 Memor
GUKODUCIAHHA  HEGeNUKUX 3a  Oimoeum  po3mipom
3ako000sanux cnie. Onucano npoyec KoOy8anHs pecypcHozo
010Ky. Bueeoeno mamemamuuni 3aneixicnocmi, Heo0Xioni
ONa  MAMeMamuynoz0 ma NPOZPAMHOZO MOOENI06AHHA
npouecy Kooyeanns pecypcnozo o0noky. Cmamucmuuni
napamempu CMUCHeHHA ma  iHmeHcueHocmi  6imis
mMpanchopmosanozo NOMoOKy OaHUX PO3PAXO0EYIOMbCA 34
00nomo2010  cucmem 3  HEOOHOPIOHUMU  6a208UMU
Koeghiyiecumamu.
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INTRODUCTION

The need to increase the speed of data exchange and
ensure low bit rate without reducing the quality and the
in formativeness of the transmitted data, in the modern
world continues to exist and need its solution. [1]

Avrticle task — Analyze the technology of the fourth
generation - LTE, for the introduction of systems with
uneven weight coefficients. Find the optimal level and
optimal structure in the LTE-radio frame for the
qualitative use of systems with uneven weight
coefficients.

Purpose of the article — Implement a system with
uneven weight factors in the technology of the fourth
generation - LTE. Develop an optimal structure for
converting a radio frame using systems with uneven
weight coefficients. Create the necessary mathematical
apparatus for describing the encoding process.
Calculate and compare the parameters of the bit stream
intensity of the source and converted technology.


mailto:barannik_v_v@mail.ru
mailto:dmytrijokladnoj@gmail.com
mailto:barannik_v_v@mail.ru
mailto:dmytrijokladnoj@gmail.com

APPLICATION OF SYSTEMS WITH UNEVEN WEIGHTING
FACTORS FOR LTE CODING - RADIO FRAME.

Take the structural part of the radio frame (F,) —
resource block (B, ), which is the intersection of the
sub frame (U ) and resource block lines (B,).

A special case of the composition of a resource

block (B;;) is 12 rows and 14 columns of resource
elements (b(i, J):)-

Also, as a special case, the bit size of the resource
element (|b(i, )es 2) will be considered equal to 4 bits.

(1)

Bit size of the resource element (|b(i, J)es

2) taken

for settlement in an article:

IbCi, §)e o

= 4bit
2

b(j)s

b(ix

Figl.Location of the resource element B(i, J ). in the resource

block B

Thus, we have a bit array ([B,],) size12x14,
presented in (Table 1)

TABLEI.  BitMAP [ B, ], TAKEN FROM THE RESOURCE
BLOCK

1 2 m M

0 {b(12), {b(1,j); {b(1,M ),
001

0 {b(2.2)] {b(2,j),] {b(2,M),)
101

4 {b(i.2). {b(i, j) 4 {b(i,M):
001

1 {b(L2) {b(2,}), {b(2,M)
011
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Where:

i - line number of the bit cell, ©2=12 - number of
rows of bit cells;

j - the number of the column of the bit cell,
M =14 - the number of columns of the bit cells.

Represent resource elements of the cell in the
decimal system (2) (figure 3.):

{b(12).,}, =1001={b(12). }r =9 (2
m 1 2
(O]
] 0001 {b(L2)..} ..
2 | 0101 {b(2.2)..}
) o | 1001 {b( .2).} \

Fig. 2 Representation of resource elements in decimal form.

As a result, we get a decimal array (Table 2). We
divide the resulting array in such a way that a stream of
rows with a height of 4 elements is obtained.

The domain of a decimal array belonging to one
stream is transformed, using a system with uneven
weighting factors (SNWC), into a sequence of code
words and information components.

The flow is divided into columns, 4 elements each
({b(i,j):s}) where i=i...i+4, for these four
elements, we find the base values by the formula (3):

oi, )z =[o(i, J)es| +1 3
(\D(IVJ)QS V(Ivj)éys |€l4

V(i+1,j) =|o(i, ) V(i,j), 1€5...8 (4)
(\D(IVJ)QYSV(LJ)&YS |€912

provided that

V(LJ)es =V(5.])es =V(9,]) =1

Code components are found using expression (5):

2 [bCi D Dee, V(D) pel
E(P.i)es =[ 2[00 0o, V(L 0)s P2 (8)
D IbCi D], VG ped
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Fig3 The process of encoding a part of a resource block using a system with an uneven weighting factor

A visual graphical display of the encoding process
The parts of the resource block are shown in Fig. 3, the
values ¢,V ,"Code' are calculated according to

formulas (3, 4, 5) according to the order.

result, the following statistical data were obtained

(Table 3)

TABLE Il. ESTIMATED STATISTICAL DATA ON THE CHANGE IN
THE BIT CAPACITY OF THE ENCODED RADIO FRAME

Therefore, we will transmit once per frame changes
for the bases (A(i0); ).

The values of the array in the resource block have
the nature of the video stream; therefore, the difference
in the values of the array elements in adjacent cells is
negligible. As a consequence, the difference module of

the bases A(i,j)., any two adjacent columns of
resource elements (b(i, j ). ;) will be much less than the

value of the base itself ( (i,]). ) (6):

4
(L )s— (1+1])s=A00,])s<< (I,])sVv (1+1,])

(6)

Proceeding from the conclusion (6) it is expedient
to transfer the difference in the bases A(i, j ). in order

to save traffic.
The transmission of this radio frame above the
proposed method was simulated and calculated As a

Parameter | Percentage to
Ne| Parameter name value original
guantity
1 T_he_z bit sizg of the 672 bit 100%
original radio frame
Number of bits of 35%
2. the service 234 bit
component
Number of bits of 7%
3. the information 518 bit
component
Total number of bits 112%
in the encoded radio| 752 bit

s frame

The information component practically by %
decreased in volume, but the service component
occupies 35% of all information. This code structure
allows you to transfer the service component much less

frequently without losing information.




Therefore, we will transmit once per frame changes
for the bases (A(i0). ;).

Since in the resource block Q — The number of bits
of the service component will be, reduced by Q=14 —
times. (7)

A ) 6
|{A(i,0)§s}‘:|{—§'}:&:
’ Q 14
After that, we will compile an updated table of

statistical analysis of the coded resource block (Table
4)

17

TABLE III. ESTIMATED STATISTICAL DATA ON THE CHANGE IN
THE BIT CAPACITY OF THE ENCODED RADIO FRAME IN THE
TRANSMISSION OF SERVICE INFORMATION ONCE PER FRAME.

Paramet Percentage
Parameter i
name er value to orlgl.nal
quantity
The bit size of 100%
5. | the original radio 672 bit
frame
Number of bits 3%
6. of the service 17 bit
component
Number of bits 7%
7. | of the information 518 bit
component
Total number of 80%
8. | bits in the encoded 535 hit
radio frame

From the analysis of the new statistical table it is
clear that in the encoded resource block using systems
with uneven weight coefficients, bit-rate traffic is saved
by 20%

CONCLUSION

The structure of the radio frame of LTE technology
is considered and mathematically described. The
groups of RE resource elements performing a single
function and entering one logical channel are analyzed,
as well as their interaction with other RE groups that
are in a definite relationship. [1, 2]

An optimal structure has been developed for
converting a radio frame using systems with uneven
weight coefficients. A necessary mathematical
apparatus for describing the coding process has been
created. (3, 4, 5)

Calculations showed that when using the encoding
of a resource block using systems with uneven weight
coefficients it is necessary to transfer the service
component one to the entire resource block. In this
case, the saving of bit traffic is 20%
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