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Abstract: Combined with the early LTE hybrid network test, the Ministry of Industry and 
Information Technology (MII) has released LTE FDD licenses to China Telecom. LTE 
FDD frequency band is located in 1.8G band, while China Telecom’s current 2G / 3G 
network are both based on 800M band. Firstly, this paper analyzes the feasibility of LTE 
FDD network construction of China Telecom CDMA 800M band, and then puts forward 
the co-location deployment strategy of LTE FDD and CDMA 800M. At last, the principle 
of setting isolation buffers between LTE FDD and original CDMA 800M is given, and the 
isolation buffer setting is simulated and verified. 

1. Introduction 

In the transition phase of “L advances and C retreats”, we consider LTE re-farming construction 
of CDMA 800M band, so as to realize the efficient use of spectrum resources, thus reducing the 
network construction cost. In the initial stage, we consider the construction of 5M bandwidth LTE 
(870-875MHz), due to 1.4M / 3M bandwidth is too small to take data and voice services into 
account, and so there are significant deficiencies in the business balance and network interference. 
In the latter period, after CDMA withdraws the network, we introduce the LTE 10M bandwidth, 
thus enhancing the suburban and the rural data service performance[1]. In this context, the 
feasibility of LTE FDD network construction of China Telecom CDMA 800M band is analyzed, and 
then the strategy of LTE FDD and CDMA 800M co-location deployment is proposed. At last, the 
principle of setting isolation buffers between LTE FDD and original CDMA 800M is given, and the 
isolation buffer setting is simulated and verified[2]. 

2. Feasibility Analysis of LTE Construction of China Telecom’s CDMA 800M Band 

2.1. Frequency Resources 

At present, China Telecom CDMA 800M uses the uplink and downlink 10M frequency band 7 
frequency points. Frequency band uplink is 825-835Mbit/s, downlink is 870-880Mbit/s, 2G and 3G 
use different frequency points. From the frequency band China Telecom has used, we can see that 
the city generally takes 6-7 frequency points, while the suburbs / rural areas occupy 2-4. Table 1 is 
the usage of CDMA 800M band in a province. Currently 2 carrier base stations and 3 carrier base 
stations are still the most widely-used, accounting for 52% and 27%, respectively. 
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Table 1  the usage of CDMA 800M band in a province 
Number of 

Carrier 
Wave Uses 

7 carrier 6 carrier 5 carrier 4 carrier 3 carrier 2 carrier 

Site Scale 2% 4% 6% 9% 27% 52% 
 
By analyzing the above data we can conclude that 52% CDMA 800M base stations can free up 

5M bandwidth for LTE FDD re-farming, and these base stations are mainly in rural areas. As 4G 
data services and follow-up VoLTE carry out step by step, 2G/3G business will gradually move 
back to 4G network, other areas can also gradually introduce LTE coverage of 800M based on their 
requirements. 

2.2. Equipment Situation 

At present, Chinese CDMA equipment manufacturers are mainly Alcatel, Huawei and ZTE. 
Through the research and analysis of equipment, we find that hardware design of the manufacturers 
are unified, so in addition to a small amount of early equipment, most devices can increase 
baseband board to support LTE and CDMA at the same time. The radio frequency part doesn’t have 
much relationship with the radio frequency modulation, therefore LTE and CDMA can share the RF 
unit. But the current equipment is mainly 1T2R. Therefore, upgrading on the basis of the existing 
equipment will not be able to achieve MIMO performance, thus affecting the network downlink rate. 
To achieve MIMO performance, new radio frequency unit is required. The upgrading of common 
equipment is mainly on the basis of the same manufacturers of 2G / 3G and 4G within the region. If 
the manufacturers are different, a new set of equipment is needed, but the original antenna can still 
be shared through the combined mode[3]. Table 2 compares 4G network construction of different 
manufacturers and common manufacturers. 

Table.2  4G construction contrast analysis of different manufacturers and common manufacturers 
Comparative 
analysis 

manufacturers of2G/3G and 4G are the 
same  

manufacturers of2G/3G and 4G are the 
different 

Non-MIMO 
mode 

Common parts: RF module, antenna, 
feeder Common part: antenna, feeder 

Upgrade part: add a set of equipment, 
including baseband and radio frequency 
part MIMO mode 

Common parts: antenna, feeder 
Upgrade part: increase the LTE 
baseband processing board, replace the 
RF unit 

2.3. Recommendations on Construction Strategy  

In summary, to realize a wide coverage of LTE, the use of CDMA 800M frequency resources for 
LTE FDD re-farming is the best choice for China Telecom. If we use 1.8G to realize wide coverage, 
a large number of sites will increase. Especially in rural and suburban areas, users are sparse, 
business demand is low, and investment returns are poor. Therefore, the following suggestions are 
proposed for China Telecom’s LTE FDD network re-farming construction in the CDMA 800M band: 
1. In the early stage of construction, the initial coverage of the whole network is required, and the 
2-carrier site is selected to upgrade LTE. For the areas in which manufactures of 2G / 3G and 4G 
networks are the same, the common equipment upgrade mode or RF module replacement upgrade 
mode can be used according to the business demand. For the areas in which manufactures of 2G / 
3G and 4G networks are different, a set of LTE wireless network equipment is need, CDMA and 
LTE can share antenna and feeder. In the medium-term of construction, 3G data services gradually 
transfer to 4G, while VoLTE business is carried out simultaneously, CDMA of the whole network 

2



leaving 2-c
constructio
remaining 
experience

3. Co-loc

3.1. CL 80

In the lo
of CDMA 
no redund
co-channel
buffers in t

The prin
Isolation

base statio
isolation ar

In parti
Suburban 
greater tha
re-farming

The me
and verifie
adopt buffe

3.2. Simul

We use
reasonable
height of C
figure 2, 
received p
downlink s

carrier to r
on, migratio

10M band
e can be ach

cation deplo

00M Co-cha

ow traffic a
800M for L

dant band fo
l interferenc
the suburba

Fig. 1 s

nciples of se
n area arou

ons, it chan
rea is cover
icular, the w
station spac

an 2D, inclu
g and not re-
ethods of se
ed and buff
er setting m

lation Verif

e the metho
e. Simulation
CDMA and 
simulation 

power. LTE
signal reach

ender servi
on of non-4
d can be fu
hieved throu

oyment stra

annel Depl

area of rural
LTE re-farm
for LTE re-
ce problem 

an and rural 

schematic v

etting isolat
und urban m
nges with d
red with a 1
width of th
cing D is g
uding 2 laye
-farming are
etting isolat
fer setting 

method that h

fication of I

od of syste
n condition
LTE is set t
coverage r

E downlink 
h Rx of LTE

ices to user
4G users is 
ully covered
ugh CA. 

ategy of LT

oyment Bu

l and suburb
ming; carrier

farming, so
of urban an
re-farming 

view of setti

tion buffers
multi-carrier
ifferent lan
.8G base sta

he isolation 
generally 3-
ers of sites. 
ea should be
tion buffers 
method sw
has been sim

Isolation Bu

em simulat
ns: in re-farm
to 25m, and
results are 

reach RSR
E terminal: -

rs who hav
completed,

d by 800M

TE 800M an

uffer Settin

ban areas, t
r configurat
o urban are
nd suburban
areas, as sh

ing LTE 800

 of ref-armi
r base statio
ndforms, an
ation to mai
area is est

4km, the w
After comp
e set to 6-8k
 include bu

witching stat
mulated and

uffer Settin

tion to ver
ming and n
d the transm

the covera
RP of CDM
-107dBm，

en’t the tra
, CDMA fo

M. For high

nd CDMA 

gs  

he 5M band
ion of urban
eas do not 
n base statio
hown in figu

0M re-farm

ing and not 
ons (usually
d signaled 
intain the co
timated acc

width of the
prehensive c
km[4]. 
uffer setting
tistics  in th
d verified. 

ng  

rify whethe
not re-farmin
mission pow
age radius 
MA termin
-95dBm.  

ansfer to 4G
ormally reti
h traffic are

800M  

d is separate
n base statio
re-farm tem

ons, it is nec
ure 1. 

 
ing area and

ref-arming 
y suburb) is
survey resu

ontinuity of
cording to t
e isolation a
consideratio

g method th
he backgrou

er the isola
ng area bas
er is set to 2
correspond

al: -113dBm

G. In the la
ires from n
eas, a high

ed from the
ons is high 
mporarily. 
cessary to s

d buffer 

area are as 
s generally 
ults shall p
f LTE cover
the station 
area should
on, isolation

hat has been
und. In this

ation buffer
se stations, t
20W. As it 
ding to the
m, -103dB

ate stage of
etwork, the
er business

e 10M band
and there is
Due to the

set isolation

follows: 
two laps of

prevail. The
rage. 
spacing D.
be at least

n buffers of

n simulated
s paper, we

r setting is
the antenna
is shown in

e following
Bm; CDMA

f 
e 
s 

d 
s 
e 
n 

f 
e 

. 
t 
f 

d 
e 

s 
a 
n 
g 
A 

3



Taking 
re-farming
re-farming
LTE 800M
will CDMA

As can 
area and re

4. Conclu

Based o
for LTE F
developme
the main d
promote th
of 2.1G, 1.

Reference

[1] M. Porja
fractional fre

[2] Y. Kolya
of Infocom
Kharkov, 20

[3] W. Li, J
Interference 
Internationa

[4] JIN Z J. 

Fig. 2

an area as
g area and 
g area and R

M signal of r
A 800M sig

be seen fro
e-farming ar

usion 

on the above
FDD netwo
ent, operato
difficulties l
he large-sca
8G and 800

es 

azoski and B
equency reus

adenko and A
mmunications 
014, pp. 125-1

J. Chen, H. L
 of Broadc
l Conference

Discussion o

2 coverage r

s an examp
re-farming

Rx simulatio
re-farming a
gnal of not r

Fig. 3 i

m the verif
rea is appro

e analysis, i
ork constru
ors can grad
lie in the in
le productio
0M multi-m

B. Popovski, 
se case," Mob

A. Alali, "Inter
Science an

126. 

Long and B. 
casting Syste
 on, Chengdu

on LTE wirele

radius of LT

ple, we use 
g area. Figu
on of CDM
area won’t i
re-farming a

isolation bu

fication resu
opriate. 

it is feasible
uction. Base
dually prom
ndustrial ch
on of the m

mode multi-f

"Contributio
bile Congress 

rsystem inter
nd Technolog

Wu, "Perfor
em," Compu
u, 2012, pp. 2

ess network o

      
TE 800M an

 Shanghai 
ure 3 show

MA 800M in
interference
area interfer

uffer zoning

ults, the isol

e for China 
ed on the 

mote the rel
hain. It is n

main equipm
frequency te

on to analysis
 (GMC), 201

rference on LT
gy, 2014 Fi

rmance and A
uter and Inf
290-294 

optimization[J

nd CDMA 8

Bailin sim
ws the RSR
n not re-far
e base statio
rence base s

g simulation

lation buffe

Telecom to
network c

evant const
ecessary fo

ment, as well
erminals. 

s of Intercell
0 Global, Sh

TE network b
rst Internatio

Analysis on 
formation Te

J]. Mobile Co

800M base s

ulation soft
RP simulati
ming area. 

ons in not re
stations in re

 
n results 

ers setting b

o take advan
construction
tructions. A

or operators 
l as the rese

l interference
anghai, 2010

bandwith influ
onal Scientif

LTE System 
echnology (

ommunication

 
station 

ftware to si
ion of LTE
We can co

e-farming ar
e-farming a

between not

ntage of CD
n process a
As to curren
s and manuf
earch and de

e coordinatio
0, pp. 1-4. 

uence analys
fic-Practical 

under Adjac
(CIT), 2012 

ns, 2014(38):

imulate not
E 800M in
onclude that
rea. Neither
area. 

t re-farming

DMA 800M
and VoLTE
nt situation,
facturers to
evelopment

on in LTE: A

is," Problems
Conference,

cent Channel
IEEE 12th

: 9-13. 

t 
n 
t 
r 

g 

M 
E 
, 
o 
t 

A 

s 
, 

l 
h 

4




