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Abstract

5G service uses mid-band (n78) than existing mobile communication frequencies, so it is necessary to improve
5G coverage by utilizing low-band frequencies below 2 GHz. To this end, the application of Dynamic Spectrum
Sharing technology of LTE and 5G-NR system using most of the low-band frequencies is required.

In this paper, signaling overhead factors for DSS application and RF issues for terminal implementation are
derived, and signaling overhead ratios from the respective perspectives of 5G-NR and LTE for the 1.8GHz band
(50MHz width) that can utilize wide-bandwidth among low-band frequencies are estimated. Also handset RF issues
were analyzed. Based on the analysis results, if DSS technology using low band is applied, it is expected that
excellent 5G service quality can be provided due to 5G coverage improvement when LTE traffic quickly migrates
to 5G-NR.
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Fig. 1. Multilayer approach for various 5G scenarios.
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Table 1. Parameter values for link budget.
B 1. Z3HA AL ABE Di2H|E 2t

PDCCH PUSCH
Parameters 1.8GHz | 3.5GHz | 1.8GHz | 3.5GHz
with with with with
4T4R 4T4R 4T4R 4T4R
Tx antenna gain (dBi) 17 17 0 0
Tx cable loss (dB) 2 0 0 0
Rx antenna gain (dBi) 0 0 18 18
Rx cable loss (dB) 0 0 2 0
Penetration loss (dB) 21 26 21 26
Rx sensitivity (dBm) | -129.44 | -129.44 | -134.3 | -134.3
Shadowing loss (dB) 9 9 9 9
Propagation loss (dB) 0 5.78 0 5.78
Interference margin 14 14 3 3
Tiegf;iigfié‘}gfr -132.24 | -129.23 | -132.24 | -129.23
Noise Figure (dB) 7 7 23 3.5
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Table 3. Defining FR1 Operating Bands.
H 3. 3GPP FR1 CHY H9|(SCS=15kHz)

7 57 g}
LTE

operating band bl b3 b5 b8 -
NR nl n3 n5 n8 n80

operating band

Uplink 1920 1710 824 880 1710

[MHZ]

1980 1785 849 915 1785
2110 1805 869 925 -
2170 1880 894 960 -

Downlink
[MHz]

Duplex FDD FDD FDD FDD SUL
Mode

Toral 60 75 35 35 75

Table 2. SSB starting symbol indices for FR1.
E 2. FR10| CH3t SSB 7HA| Al 2J%| B&’E«Em 5001520 | M2 210 143500 | 143510
SSB SCS 3GHz o5} B E’%aamngle B“I;[Iﬁm 51015, 20 % 13%5}’0 ols 10.15.20,| 5. 10,1520, | 5,15, 20,5
Case A NR SSB symbols within one LTE subframe | n3, n5,

= (2,3,4,5), (8,9,10,11) n4l

3 o L shto o z

NR SSB symbols within one LTE subframe LTE b1 b3 HiHellAl= shte] 7i=jo] & 2o o
Case B | = 865,261,72),2 (283,)9,10,11), (16,17,18,19), n5 o] 20MHzE AAEAWE, 5G-NR nl1¥ n3 g9

P T A= A Y o] S0MH 7 Fst. olefat

Sympols within one subIirame = _ = =
Case C | = (23,45, (8,9,10,11), (16,17,18,19), n41 £/43E°] DSSOll A8=H Tt AluE|lesSe] =52
(22,23,24,25) 2= oI}

2.2 FR1 49 E4 A9

AR FFE 5G 3.5GHz HY(n78)T &3t A%
SHAA AR A] B o7 YJsliAl= 3GHz oo} Hf
S g-gotofof gitt. QhA AFSH HieL o] o] Y&
O RE 7|& LTE AR|A7F FRotal Qlo] 5G AJH|A
Algot| sl DSSE A8 Sl gtk wEhA
3GHz o5} tiFollA] DSS 28 AlUE|Q =& FIsliA]
£ 3GPPY FR1 HFollA] Zfet g 54 o=,
DC(Dual Connectivity), CA(Carrier Aggregation) 5
of W3t HFZ FAIStoJof Bt & =04l 3GPP
TS 38.101% £43t0] DSS AUl =& -85}
A} gt} mHjollA] 3GHz ost tiol4] 7]& o584l
3APE F2 E8sks 92 800/900MHz HHH(b5/
n5, b8/n8), 1.8GHz tF(b3/n3, n80), 2.1GHz Y
(b1/nl) S°IH, o] 3749 IS FHO=E FEZ £4

;

[t rlo 18

i

b1/n13} b3/n3theS & tHEo| 27 60MHze}
75MHze|7] W20l % ok G Alof| olsa4l
ArAREo] HEFFH o7 30MHz~50MHz &9] Jiy =
=5 SHEHHE o] tYS LTEQF 5G-NRe] AHEH
THE S0 T AHA HEhs 23 & QIS Aotk
E3F, 3GPP #ZOIAE 71& LTE tiollA 5G-NR 71
& st 48T 5= A=SF bl/nl, b3/n3, b8/n8s,
n78(3.5GHz) 5< QAR ohket Alelo] FA(CAT
DC(Dual Connectivity) 345 Al&slal ALt

2.3 5G-NR/LTE & A ©&7] RF ol

5G-NRZ} LTE0] 53t tjoio] 2&siA & 49 7]
AZEhe YaolA9] Tk RF s} WA 4
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of wat tha gebd 4 h=d), 26 el NR o
A B Fjelolz AMRE AIX, Bakwl 27 ol A
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3.1 b3/n3 ¥ DSS F& AU

Sl oAl 50MHz Z2] Jti AHERHS SHHgH
O DSSE 28517 3 vft AUE eSS AT
4= Qltk. &A 3GPP Release 169 9Jshd d1-+9]

9 5G-NR 7ig]o] th= HollA X 37§] LTE-CRS
rate matching ¥ +4T 4 O]E]- o|#3t FZo
OJAst] FAT & U= AUEES that & 49
o] Ed 4 AUtk

A 71E FU o5 SAANARELS b3/n3(1.8GHz)
oA o 20MHz &9] LTE AH|AE -85k QL
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Table 4. Assumed scenarios for DSS.
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Fig. 10. The drawn DSS scenarios.
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Table b. Signaling overhead for DSS.
B 5 DSS ME A A|D23 2HFIE
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24.71%1 sigHrt
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Table 6. Overhead ratio for each scenario.
E 6 MU ¥ Z2 8 X HsE HiE

FE 4% 2% @ 4% ®
AL A 5.79% 8.39% 9.15%
AUEe B 6.02% 8.70% 9.50%
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7Pg3ict.

- 3.5GHz(n78) WY : TDD, 2T2R UL/DL-MIMO
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Table 7. Operating Bands for UE.
7. 01 B2 SE 09 R

S d2
H 9 3 MHz] SIFHMH]
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o] §4 tfgSo] of Aje) el MIMO 5
g SheA ATE A5 A9 HE F2% A 59
Sht gh] v Zhole ojefst ZHIe 7 54 o
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o] 54 Al thE tfd3}t FA] & A(l: inter-band
CA, NR-DC 5) 1zt 483} 2/3/4/5%F IMDO] 9
o S AT B0t vk ZF Aol g 7 &
A As ohaol AAgt

(1) b33} n78 Al A& Al

b3 9] AFF Fup=e] 22 1 2IH2 x[1730~1780
MHz])E= n78 Sl [3470~3560 MHz] JHoz 7t
A A 7730l Uk ol sidsh| fsiA= BT
?l b3 tHY FEEUA 59 EE9 FY AH(Wide-
band attenuation) B4 & AT 997} Ut st
H, b3 A% 2t n78 to] BA AT AE Al 4=
HRof o3t YR 7Hdo] AT &= o™ 11 X,

IMD from UL B3 & n78

Fig. 11. IMD interference from b3/n78 UL.
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Fig. 12. RF configuration for wide—band 1.8GHz DSS.
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