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Interpretation of the Maximum Transmit Power of 5G Terminals
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[ Abstract] 5g technology has developed rapidly in recent years, and began to be used in public mobile communication system. The
transmission power of the equipment is one of the important indicators of detection. Excessive transmission power will cause
interference to other channels or systems; Too small transmission power will reduce the coverage of the system. This paper is mainly
based on the R17 version specification 3GPP 38.521-1 V17 According to the requirements of 3.0, analyze the test of the maximum

output power of 5g terminal.
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Table 6.2.1.3-1: UE Power Class

NR Class 1 Tolerance | Class 1.5 | Tolerance Class 2 Tolaerance Class 3 Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
n 23 +2
nz 3 + 22
n3 23 + 22
nS 23 +2
n7 23 C
ng 23 + 22
ni2 23 + 23
ni4 315 +2/-3 23 +2
nz0 23 - 33
n24 23 +20-33
n2s 23 + 22
n26 23 = 23
nZzg 23 +2/-2.5
n30 23 +2
i34 26 +2/-3 23 +2
n38 23 *2
n3g 26 +21-3 23 +2
e 23 +2
1 297 2132 26 +2/-32 23 + 22
nds 23 +2/-3
n50 23 +2
n51 2 +2
n53 23 +2
NG5 23 +2
N6 23 +2
n70 23 + 2
n71 23 +2/-2.5
nv4 23 +2
nry 297 23 26 +20-3 23 +2/-3
n7g 297 2-3 26 +2/-3 23 +2/-3
nre 297 +24-3 26 +2/-3 23 +2/-3
1 UE Power Class
- RF-Parameters
TheIE RF-Parameters is used to convey RF-related capabilities for NR operation.
RF-Parameters information element
-~ KSNISTART
e K BRI TER L ST R
RF-Parameters ::= SEQUENCE {
supportedBandListNR SEQUENCE (SIZE (1..maxBands)) OF BandNR,
supportedBandCombinationlist BandCombinationlist OPTIONAL,
appliedFregBandlistFilter FregBandList OPTIONAL,
i
supportedBandCombinationlist-v1540 BandCombinationList-v1540 OPTIONAL,
srs-SwitchingTimeRequested ENUMERATED {true} OPTIONAL
T3
[r
supportedBandCombinationList-v1550 BandCombinationList-v1550 OPTIONAL
} OPTIONAL,
stk
LI
maxUplinkDutyCyele-PC2-FR1 ENUMERATED {n&0, n70, n80, nS%0, nl00} OPTIONAL
11,
LI
pucch-S5patialRelInfoMAC-CE ENUMERATED {supported} OPTIONAL,

powerBDDsting—piZBPSi{

ENUMERATED {supported}

OPTIONAL

2 maxUplinkDutyCycle BUEE X

2.2 IRERE
WA % K oh %, % i%&$ DFT-s-OFDM PI1/2

BPSK #Il DFT-s-OFDM QPSK #fhif i 5 =, I H4
AILE=Fh RB FIBCE N AT FR4s T BHmeE 3,

w: OB ARG SN &R gER:, WK 3.
K4 fiR. @NXFIZEEEPZIEYE TS 38.508-1
(5) 55 443 %85I,
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DFT-s vs. CP: LTE [ L4784 H T DFT-S
OFDM i #l, T 7E 5G NR o1 [ 1 4T 5% % 3+
CP-OFDM, FAT#E#% 7] LA A 3 #F DFT-s-OFDM Al
CP-OFDM i, XFEM H 12, i s EE
N 4 DL 3K 15 DFT-s-OFDM ) 8% % T 55 4 %5 #0
CP-OFDM (1] MIMO 7= [i] 52 - %5 . tHsi/2 1l DFT-s
D22 R, R ] LAY 2 5 RYa 2k, T CP B i&
AR R,

RB Allocation: 7£ common %+ 8 FhiE .23 5l
fir 4 N Edge Full Left , Edge Full Right ,
Edge 1RB Left, Edge 1RB Right, Outer Full,
Inner Full, Inner 1RB Left, Inner 1RB Right. WIF
B S o, HAbE WL LA, % T Inner Full [
B, T EFEAR N, AR SCS Xf R 5K
A RB ¥&, f# () RB &4 45 RB &1 —

Table 6.1A-1a: Common uplink configuration for intra-band contiguous 2UL CA (contiguous RB
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allocation)-
| Channel RB allocation {Inner Full) RB allocation (Outer Full)
" BW, sfsrs ha;mmvi cC1 ccz2 cCc1 cc2
channel_CA 9
(MHz)~ | 2L | combin | OFPMT| Neew |y oo oRB: | LenmaRBar | N4 | LeanmeRBsur | LeaneRB
(kHz)-| ation tart 2’ s Staniz*
| (MHz)
. 15 5+152 CPa o OgEn0: h2@1 104 250 o0
. L2 - DFT-5¢ 0= 0= 2D@0o- 100 25@@0- T 5@+
. 20+ | 10+10 CPa 52 26{@ 26 280 104+ B2(@0- 520
. € + DFT-5+ 50 25{aT 25@0- 100+ 50@2+ SO0+
- 15+5: CPa R 5226+ b 104 790 25@0-
. 3 LA | < DFT-s={ 50= | S0@29- |  0@0- 100+ Ta@a- _25{@0-
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KTWREEMA R E, 7F 38508 Herth 1
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HATINR . X T SS R A KUL, W bik, BrT
ELREWS IR 20 M UE BIME AW N, & Z Nl UE 6
18 P A IR BT, A H A A NI g

RIEHIRRGH BT WA EEMS: FWHER
MIB (Master Information Block) 1 £& 474 5 £t SIB
(System Information Block), 77 Kl 8 Jykrifi o Xt

TINXSHR B E .

FVH Sk (MIB: Master Information Block): 72
SIERAH 7, B R&HE. RS0 %, PHICH
BCE . KM DhEA SIB HE(E S, LA DL-SCH k
() oAt BdE . MIB 74 BBCH->PBCH b A& 4. FAl14E
E—RHikE], fE SA B F, UE &FEldER
GSCN >k3RkH SSB I &, 58 i T 4T R, 3/15% PCIL,
HEAT LA R MIB i3k — 35 58 sl [F) 25

ZGuH B (SIB: System Information Block):
J& SI I —ANBha&E . ‘BN UE M eEa,
Wy UE 95 /N X, 04T /NX Ei% , 5 INTRA-frequency
INTER-frequency Al INTER-RAT /)N [X 3% £ 4H 5% (1) 15
B EHMUSE DL-SCH->PDSCH E. FIK 9 %44,
Z BN NR-1~ 14 R AN B 13 5, #ilin
NR-1 HAEZ2ERINH A, &HT NR FDD/TDD Hi/)
X77%, RRM MRRE B 5RI0 .

Table 4.3.1.1.1.1-3: Test frequencies for NR operating band n1 and SCS 60 kHz without CORESET#0

CBW carrierBand Range Carrier | Carrier point A | absolute | offsetTo | SSblock GSCN absolute
[MHz] width centre centre [MHz] Frequen | Carrier SCS Frequen
[PRBs] [MHz] | [ARFCN] cyPoint PRBs] [kHz] cySSB
A [ARFCN]
[ARFCN]
10 11 Downlink | Low 2115 423000 | 2111.04 | 422208 0 15 422568
Mid 2140 428000 2062.6 412520 102 427568
High 2165 433000 1798.16 | 359632 504 432568
Uplink Low 1925 385000 1921.04 | 384208 0 -
Mid 1950 390000 1583.16 | 316632 504
High 1975 395000 1966.72 | 393344 6 -
15 18 Downlink | Low | 2117.5 | 423500 2111.02 | 422204 0 15 422664
Mid 2140 428000 | 206008 | 412016 102 427064
High | 2162.5 | 432500 1793.14 | 358628 504 431564
Uplink Low | 1927.5 | 385500 1921.02 | 384204 0 -
Mid 1960 390000 1580 64 | 316128 504
High | 19725 | 394500 1961.7 392340 6 -
20 24 Downlink | Low 2120 424000 | 211136 | 422272 0 15 422632
Mid 2140 428000 | 205792 | 4115684 102 426632
High 2160 432000 1788 48 | 357696 504 430632
Uplink Low 1930 386000 1921.36 | 384272 0 -
Mid 1950 390000 1578.48 | 315696 504
High 1970 394000 1957.04 | 391408 6 -
25 31 Downlink | Low | 21225 | 424500 | 211134 | 422268 0 15 422628
Mid 2140 428000 20554 411080 102 426128
High | 21575 | 431500 1783.46 | 356692 504 429628
Uplink Low | 19325 | 386500 1921.34 | 384268 0 -
Mid 1950 390000 1575.96 | 315192 504
High | 1967.5 | 393500 19562.02 | 390404 6

6 nl SHER, EUKIBIPRA 60kHz ZR43 55 &

e )

MasterInformationBlock

SytemInformationBlockTypel

| gnB/NR |

System Information Request

(Periodic) SytemInformation messages

SIB1 carriers the information on
Periodic SIBs and On-Request
» SIBs

(On Request) SytemInformation messages

7 #iEdiE
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Table 4.4.3.1.3-1: Scheduling for combination NR-2

Scheduling
Information No.

Pericodicity
[radio frames]

Mapping of system infermation
blocks

1

sSIB2

Table 4.4.3.1_.3-2: Scheduling for combination NR-3

Scheduling Pericdicity Mapping of system information
Information No. [radic frames] blocks "
1 32 SIB2
2 64 SIB3
Table 4.4.3.1.3-3: Scheduling for combination NR-4
Scheduling Periodicity Mapping of system information
Information No. [radic frames] blocks
1 32 SIB2
2 64 SsSB4
Table 4.4.3.1.3-4: Scheduling for combination NR-5
Scheduling Periodicity Mapping of system infermation
Information No. [radic frames] blocks
1 32 SIB2
2 64 SIB3
3 64 SIB4
E 8 MXEHEE
Table 4.4.3.1.2-1: Combinations of system information blocks
System information block type
Combination | SIB1 | SIB2 | SIB2 | SIB4 | SIB5 | SIB6 | SIB7 | SIB8 | SIB9 | SIB10 | SIB11 | SIB12 | SIB13 | SIB14
No.
NR-1 X
NR-2 X X
NR-3 X X
NR-4 X X X
NR-5 X X
NR-6 X X X 24
NR-7 X X X
NR-8 X X
NR-9 X X
NR-10 X
NR-11 X X
NR-12 X X
NR-13 X X X
NR-14 X X X X
+

B9 FhXMRXABmR

3 M2 AR
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6.2.1.4.1-1 &£ UL RMC;

(2) BT UE A A&, WA BTG ERIE,
UE 7£ ULRMC & 3% F47 MAC 78 s fEREA BAT
e e AR S B A S 1) UE KR35 AT BE R Th R 5 |

“up” s MR —A TPC A AT,
FoYF UE ZE /D4 200ms I (]34 3] PUMAX;

(3) MR UE 75043 N I {5 00 7y 5 o (1)~ 3
hags MR R DR —NERT M (Ims) [0
SEmfiE); o HORAE PATRER TF 5, X T AR A
(1) TDD #F5 ALEM 2 515

(8) XTI REY 2 ) FREL 1 T RER
1.5 {) VE, fEIEFRIME LEE U ESE, HE 11-
% 6.2.1.4.3-2 H1E X P-Max BR4b.

20

(5) XTSRS 1.5 () UE, 7638 RI4EL b
FEE L EBEEE 11-% 6.2.1.4.3-3 H15E X P-Max
FR4b.

4 MR EK
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RPBARMARE R, H 5 1538.521-1 6.2.1.5 ER 1)
TR E R 2@ A FTIX A, L UE Power Class 3 HZ %
20, BE1 5K 12, xR, X5 RE
T Tolerance (AZ) —7%1,

TS 38.521-1 HH4/N 1 i3 A 2 Test Tolerance ]
MES . BUEIE 13,

TS 38.101-1[2] F 45 H R B AR 22 SR AN 25 18 2 AN
W (MU). TS38.521-1[2)5F X TR A ZE (TT)
I B AN P o IR 2 22 2 A R RS S
SRR A 22 F T T80C0E SRAIREK, DL e 2K

X T UE g5 K Dh 28, AN B2 R BB F
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f<3.0GHz: 0.7 dB, BW < 40MHz; 11.4 dB, 40MHz <
BW < 100MHz;

3.0GHz < f < 4.2GHz: £1.0 dB, BW <40MHz, 1.6 dB,
40MHz < BW < 100MHz;

4.2GHz < f £ 6.0GHz: 1.3 dB, BW < 20MHz, #1.5dB,
20MHz < BW £ 40MHz, 1.6 dB, 40MHz < BW < 100MHz

HtS B FoRE TT 347X R, ATRAAH FRL A
i R K TS TR A Z 4k .
5 it seE

5G NR % vy e K D2 MR S, mr Lhik
¥ 5G LA MR EE S o T CR AT . B, H
bR EH 5G Zra M) 7 A Keysight CGEE)D
WAL BRI SR RE S

FE 3% FH 25 AGHEAT 5G NR 283 e KA Th 2
W, FEXN TS HENEEE. RB. D&, Sis,
W TPC H R bR AT B

FHE 5G NR £ 5 517 58 A Kl ik | 100MHz,
ARV 53 BT AR 23 BT 2 8 B K T 45 T 100MHz; £
R, 7K UE State 1A TPC % B N Max, fEREA
ATRERK VA FEAS S &SR U Rk _BATHE K D%
i cup iy S, MIZPERFE — TPC & IT46,
FoYF UE £/04 200ms (1]} 7]i5 5] PUMAX.

W R AN £ £ A R R SR AT MK, P 4R
B 14 AT IR EE B 1)

PR AR R AT @ i A SP9500, FEH
I, n4l BB, J{5iE, 60MHz 77 %%, 30kHZ i
BRI, KBTS B AL B IFEL,

O i A B

Ih# (dBm) | 24.871, 21.868 25.863, 22.764

XFECII, A5 PUR &R
fEERFAMET, A HIIRMLT B .

Table 6.2.1.4.1-1: Test Configuration Table

Initial Conditions

Test Emvironment as specified in TS 38.508-1 Normal, TUWL, TLAVH, THAVL, THAVH
[5] subclause 4.1
Test Frequencies as specified in TS 38 508-1 Low range, Mid range, High range
5] subdause 4 3.1
Test Channel Bandwidths as specified in TS Lowest, Mid, Highest (NOTE 3)
38.508-1 [5] subclause 4.3.1
Test SCS as specified in Table 5.3 .5-1 Lowest, Highest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
NIA fior maximum output Modulation (NOTE 2) RE allocation (NOTE 1)
1 power test case OFT-5-0FDM P12 BPSK Inner Full
2 DF T-s-0FDM P12 BP SK Inner 1RB Left
3 DFT-5-0OFDM P12 BP 5K Inner 1RE Right
4 DF T-5-0F DM QPSK Inner Full
5 DF T-s-OF DM QPSK Inner 1RB Left
[ DF T-5-0OF DM QPSK Inner 1RE Right

NOTE 2:

0dB for 30MHz ban dwidth.

MOTE 1: The spedfic configuration of each RB allecation is defined in Table 6.1-1.
DF T-s-0OFDM Pli2 BPSK test applies enly for UEs which supports half Pi BPSK in FR1.
NOTE 3: Forband n28, the Highest test channel bandwidth is replaced by 20MHz due to MPR is always larger than

10 SMiRELE

Table 6.2.1.4.3-2: P-Max (Step 4)

Derivation Path: T:5 38.508-1 [5], Table 4.6.3-88
Information Element Value/remark Comment Condition
P-Max 23 PC2 UE or
PC15UEOr
PC1 UE
Table 6.2.1.4.3-3: P-Max (Step 5)
Derivation Path: TS 38 .508-1 [5], Table 4.6.3-B%
Information Element Value/remark Comment Condition
P-Max 26 PC1.5 UE

11 P-Max

21



EERFETIEM - £3%5 - E381-20224F98

Table 6.2.1.5-1: Maximum Output Power test requirement for Power Class 3

MR Class 1 Toleranca Class 2 Toleramce Class 3 Tolerance
bBand [ d B (dB) [ B (dB) {d Brn) (d By
il 23 *+TaT T
nZ 23 +234TT
n3 23 22334 T T
nS 23 +2+TT
v 23 *+034T T
na 3 +34T T
niZ 23 4238 T T
i =3 +aTT
0 23 +038T T
23 +24+TT1/-3.0°-
shnada T
nzs 23 *+28TT
=] >3 4238 T T
28 23 +Z2+TT~2. 5=
T
30 =3 4T T
3 23 +24TT
n3a 23 +FT T
n3s 23 +24T T
30 23 +24T T
gt 3 + 234 TT

12 RARMILEK

Table 6.2.1.5-3: Test Tolerance (UE maximum output power)

f= 3.0GHz 3.0GHz< f=£4.2GHz | 4.2GHz< f= 6.0GHz
BW = 40MHz 0.7 dB 1.0 dB 1.0dB
40MHz < BW < 100MHz 1.0dE 1.0 dB 1.0dB

13 REANE

Rl UE

14 BRERAN

6 LEiE

V& 3 Sl A MR P S 1, 7R B E R
UH 25411 UE Power Class 2 J# H FATHC B & RB 51§
HeBARE o BN TC 6.2.1 f KR D2 1 I 5k
PTTE MARESR . MR AR AT V4R U . D)2l
TR A S AR b () A I, H R OB T FRATTE N
MK G, BETERAE AR W v, P < IR
0, EEFARE LR, XTE O R X AR 5T,
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