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Proposal of Method to Evaluate Exposure of EMF from 5G NR Base Station
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5G NR(new radio) 7|x|=r¢] 50| AAA SR Fofgel we} 71259 A &S 715817] 913 EMF(electromagnetic
field) 54 W] $2d FAZ HQEY Stk 5G NRE 55 SHelvh A|28 7]&9] AMEC 2 OTA(over the air) 579<
glok st} TI5¢] 5G NR eMBB(enhanced mobile broadband), URLLC(ultra reliable low latency communications), _L2] 3
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(synchronization signal/physical broadcast channel) 2 &5 E|Z EMFE £33+ TIZEE o] 43 U3 AHEHS o] 431
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Abstract

The proliferation of 5G new radio (NR) base stations (gNBs) worldwide sheds light on electromagnetic field (EMF) measurements of gNB
to assess human exposure. Over-the-air (OTA) measurement of gNBs is mandatory because 5G NR uses an active array antenna. Furthermore,
it is well known that 5G NR provides various types of services such as enhanced mobile broadband (eMBB), ultra-reliable low-latency com-
munications (URLLC), and massive machine-type communications (MTC). Therefore, in the case of 5SG NR gNB, a reliable method of EMF
measurement for each gNB is required because the traffic information varies greatly depending on the services provided, and many gNBs
are installed in a hotspot area. Thus, EMF measurements involve the selection of the synchronization signal/physical broadcast channel
(SS/PBCH) block, which is “always-on” and does not depend on traffic signals. In this study, we analyze the methods used to measure EMF
for 5G NR, which involve the application of instruments such as a dedicated NR decoder or spectrum analyzer. Consequently, we assert
that EMF measurement methods should be classified and implemented according to their evaluation purposes. In addition, we propose that
the compliance for installing gNBs should be measured by using a dedicated NR decorder based on a secondary synchronization signal (SSS)
that can not only increase the reliability of the measurement but also accurately measure the EMF exposure for each gNB.
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E 1. 5G NR9] scalable numerology'!
Table 1. Scalable numerology of 5G NR.
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(53)
Cyclic prefix |, |5 | 1.2 (nomal) | o 1 o9
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Max. 50 | 100 | -100 for FR1 | 400 | 400
bandwidth | MHz | MHz | -200 for FR2 | MHz | MHz
Max. FFT | 4,096 | 4,096 4,096 4,096 | 4,096
‘14 (normal)

duration ( /5)

Symbol per slot| 14 14 | 12 (extended) 14 14
Slot per
1 2 4 1
sub-frame 8 6
Slot per frame | 10 20 40 80 160

A Tl DA AEs AT [ ms olste] ¢ %
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Fig. 1. Frame structure of 5G NR.
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OFDM symbol number |  Sub-carrier number ‘%’
Channel or| ,, . .
signal I relative to the start | relative to the start of an
of an SSB SSB
PSS 0 56, 57, -+, 182
SSS 2 56, 57, -+, 182
0 0, 1, ===, 55, 183,
. 184, -+, 236
Set to 0 ) 48, 49, -, 55, 183,
184, ---, 191
1,3 0,1, ---, 239
PBCH ) 0, -+, 47,
192, 193, -+, 239
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PBCH ) 0+v, 4tv, 8t+v, -, 44ty
192+v, 196+, -, 236+v
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HE 3. SS/PBCH £-Zol tj3 OFDM A%+ 4] &1

Table 3. OFDM starting symbol for the SS/PBCH block.

March. 2022.

SCS OFDM starting symbols of the <3 GHz 3 GHz<f(.<7.125 GHz J>24.25 GHz
candidate SSBs (Lna™4) (Lna=16) (Lnu=64)
Case A 2, 8, 16, 22
+ bl bl bl b .
(15 kifz) {2, 8}+14n 2, 8,16, 22 30, 38, 44, 50 NA(not applicable)
Case B 4, 8, 16, 20,
+
(30 kifz) {4, 8, 16, 20}+28n 4, 8, 16, 20 32, 36, 44, 48 NA
Case C 2, 8, 16, 22,
+
30 k) 02, 81+14n 2,8, 16, 22 %, 35, 44, 50 NA
Case D 4, 8, 16, 20,
4 16, 20}+2 NA NA oo
(120 kHz) 4, 8, 16, 203428 508, 512, 520, 524
Case E 8, 12, 16, 20, ---,
+
a0 iy |1 1216, 20, 32,36, 40, 44)56n NA NA 508, 312, 520, 524
10 10 ms 10 ms 10 ms 10 ms 10 10 10 ms i:_—:]: Lq1}_‘_‘; o]—]\éil ]?:I_‘:]—I_qu] I:]X]%—j‘ ]?:]:JE—]:(IJ% ‘%7}@- —6‘]—
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Site group A
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Fig. 8. Photograph of the EMF measurement from 5G NR
base station antenna.
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Table 5. Results of 5G NR EMF measurement.
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