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Abstract: 2.1 GHz refarming is a key issue for the evolution of 5G network. Limitations of network simulation
were analyzed. Since most of 5G sites were co-sited with LTE and adopted the same or similar engineering para-
meters, an approach of 2.1 GHz and 3.5 GHz 5G SA network coverage evaluation was proposed. A co-site cover-
age differential model between 2.1 GHz and 3.5 GHz 5G SA was given and its accuracy was verified by field trial.
Then the coverage of two frequencies were predicted based on LTE MR, the differential model and the uplink rate
curve relative to link loss. The evaluation instance indicates only 1.3~5.2 pp coverage gain is achieved at uplink
rate between 1 Mbit/s and 10 Mbit/s by refarming 2.1 GHz within 20 MHz bandwidth, because of the 10 dB mar-
gin of LTE coverage.
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positioning system, FiBI&EK LEEM RS 55
11 MR 525 4h, HAfth MR A= N

MH FIRAE L2 A5G B fabn i T

(1) 5G M. B 5G 3 LTE = 5E A
f*) RSRP []PR—fi%E }9—-120 dBm, ss-PBCH-
BlockPower — {13 & A 18 dBm, [KltZuhH:
5G FRIE SRR T TIR Ly g A1 Ly sne N 138 dB.

(2) BATHE r B GEE: WK 8, HHEE
r Mbit/s XN EEBEAFET TIRIEN Ly, W) EATH
RIMEAMCT r MEEFA P (FEBRIFE<Ly).

P EE IR AT

N PP X IR 1.8 GHz/2.1 GHz 4k
LTE /MNX MR X T.Z. 3.5 GHz 5G /MNX L%,

Mt SG MR K FATERE R R,

BB AKX ESEN) 14 1.82.1LTE E5k
/MX MR iz, PL1dB 2K (RBKAD 71hl4
TH=ESMEAT RSRP MR 4 #i Hi B ODM,, Fl =
PAEAS 1) RSRP MR 43 Aii 5 B IDM ., o H 5 FE
ODM 14— 5% ODM[i, /187X i RSRP il
% T RSRP; 1) AGPS MR FEARIR, [
IDM 4 — 0 &K IDM[i,j]A/NX i # RSRP il
= (H5% T RSRP, 14> & MR FE A= I8 % AGPS
MR AR E .

$18 2 5 IDM[i, /11 ODMIi,j] A%t M)
2.1 GHz %% 40HE L, , Hr referencePower; A/ X
i I RS Py, 1.8 GHz /MMX JI1 1 dB 35 2.1 GHz
F1 B R AR 224
referencePower, —RSRP,, /NXi/42.1 GHz LTE
{referencePoweri —RSRP, +1,/)XiN1.8 GHz LTE

L=

J

(23)
LT3 MINX i3 2SR 2.1 GHz 5G 1)
MR FEAE & CCy nr(D):
CC, e (1) = i(IDM[i, J) (L, < Ly ) +
j=1 24>
ODM([i, j](4L, < L, 1))
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PB4 HIEHEREANTR/NX )21 GHz
A1 3.5 GHz FEMRARFE ZE(HAL

LS TNNX L 3.5 GHz 5G 1)
MR FEAE R CCs 5nr(0):

CC, o (i) = Z(IDM[I JP(L +AL< Ly )+

J=l (25)

ODM[i, /] P(L, + AL L, ))
He,
P(L,+AL< Ly ) =
Ly sxg —L; —CF(Ah)+CF(A®)+CF(A®) _ 2
! | exp| ) g,
\2no? o o
Hot, g oM SRR () 5 A P A
FEEMEbRUEZ, BUE WA 3.2.2 15,

SEE6  TIM/NX i L 2.1 GHz 5G AT
EAMET r 1 MR FEA B E RCun:

J
RCz.lNR (l) = Z(IDM [h/](él’lj = er.]NR )+
=

(26)
ODM[i, /](4L; < L))
He, L NE 7 2.1 GHz 5G 35 r X 5%
HEAVHE -
HB|T WINX 2 3.5 GHz 5G _BATI#
FEAMET r ) MR FEAKE RCs snre

J
RC, (1) = Z(IDM[:’, JIP(L +AL< L )+
Jj=1

ODM([;, j]P(L,+AL< L5 )) (27
H, L AE 7 3.5 GHz 5G 3R r X b5
PRARFE -
HE 8 FMPELIX 4% 2.1 GHz M1 3.5 GHz 5G
W 2% 3% B L CPo nr A CP3 shg

iccz.ma)

CPie =3 (28)
Z (IDM([i, j]+ ODM[i, j])

=l j

MK

ZCCS.SNR (l)
i=1

ZJ;(IDM[i,j]+ODM[i,j])

=l j=

CP, e = (29)

I

$IB 9 TMIEAL XK 2.1 GHz 1 3.5 GHz
G HEAMET r FIMER RP,y g 1 RP3 snr:

I
ZRC2.1NR(i)
RP, \x = = (300
2.INR

ii(IDM[i, j]+oDpM[i, j])

i=l =1

)i
2 RCy5 (D)
RP; i = = (3D

ii(lDM[i, j]+obpM[i, j])

i=l j=1

4 TPESE

BRI R MBI L) 80 km®, HHY)
P E 30 m, [AhE SG/LTE 335 210 4>, H
o1 2.1 GHz+1.8 GHz LTE # % T & &k 157 4.
1.8 GHz &3k 53 />, LTE W% MR Zit-tniE 8
Fi7x, RSRP ¥J{H N—92.3 dBm, MI4%7E i K4

100%

90%]|
g 80%[
g £ 70%}
j 60%[
S 50%|
j;40%-
2 30%f
5 20%F

10%[

0 . . . .
-120 -110 -100 -90 —-80 -70
RSRP/dBm

B8 KT Jm¥E X I8 1.8 GHz/2.1 GHz LTE RSRP MR 4 4fi

MRAE SR 3 TIPS 777k, LA LTE 7 a6 N5,
PIMIEL 5G 2478 7 485 WL 9. % 10.2.1 GHz
B E RN E RS 3.5 GHz XL T,

(1) 5G M4 5E L

2.1 GHz 5G B B b4 3.5 GHz #2 A+ 29 1.4 N E
o K.

(2) FATHR

XFTANHET 20 MHz #7961 2.1 GHz 5G, 10 Mbit/s
PLER) FATHEZRE % 55T 3.5 GHz, ££ 1~10 Mbit/s
[X I8, 2.1 GHz 1%} 3.5 GHz &5 1.3~52 ME %
MRS IRTE, WEEBOHIR.
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%9 2.1 GHz #13.5 GHz 5G W45 4Lt

$B/GHz 5G L BE R L
2.1 99.9%
35 98.5%

T AR EE R JE R IRIX LTE 3 8] EE R 24
Ko LTE FIRIESRIX EATHEFEAMLT 256 kbit/s
(I THIFRZE S5 AERN 95%. B 7 7%, LTE AT
# 256 kbit/s X MIBERRIFEL) )Y 137 dB, TR
MR Gtit, B 95% X Ig ¥k Bk 4 FEA KT 127 dB,
EISZPpRMZ BAT2) 10 dB (B AR, SRET
Bl 3 ANEEE MR B, ST REH PR
AR AT R G X AR A R4, T LTE P48 JRI
s EE T E B ER AT EA, WX HET
18~20 dB [ ZE B HFER &, 3l [B] BE R RIME BN IR
SF; K, 1.8 GHz/2.1 GHz LTE - 3F4% 437 W 4%
IR AG R, TR AEJE A 1) 800 MHz CDMA
St bk JE At YA S T AR, S B 1A /N
FHREME: FR, NIRANE SmE, Rt
B ZMESES.

5 ZRIE

T ROAT REIE G R 4505 LI TR 22, AR SCHe
H 73T LTE MR (1) 5G SA 78 3674t 771 1T{hse
%78, BT LTE sh[AfE RABORRE, MHXTE
AR 3.5 GHz 5G M4, 20 MHz % 4 2.1 GHz
HEHHOE SIS A TR 7F 4G MR BB 56 i
BB T, TIX 2.1 GHz K5 EHH &R
. EARAITHEANIE L E (dynamic spectrum
sharing, DSS) PUATSZE LTE 1 5G 7€ 2.1 GHz i

BRI 0%, {5 DSS ¥ LTE 1 5G 8 L A5 58
21 LTE A RAK 3%~ 6%, 2 B M s,
KH DSS 185k . B, IEHATIX 2.1 GHz HE#f
FE T uli bk DR R RO . IR A5 557
it XA A R N A TEUR 73 A JR e R A A S B
5G ENE . TIEHPRE, B 4G I 5G 1T,
ALKJR 2.1 GHz LTE WA TR EE N LTE/5G
WU, I FB R A BB FATHR TR
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