R ERERA S i




A, BAIRIZKEFA?

M
DMA mm-Wave
TE 30-300GHz
LAN

o /
/jc%).jl‘ii@’z " ERF IR INFE
8RR AT

‘ EACRM AL

EEEEEEEEEEEE




KiER—: BRRIL%EE

XN LGB EXE &5 EWR
- RATRENIE 3GPP TR38.901
- BT EHELD — 0.5~100GHz{5 &8 =K Tk
- KEEE, ETE = E

1000000
= 100000
R T bk AR Ttk
2 1000 s MR E
s 100
§ e ZSTEY e ZSTEY e ZSTEY
-7 5D 1t BE IR B

o OI.OI - 'Cl).l - 'II.O - '10

Frequency, terahertz ) .
KEYSIGHI Keysight Copyright

TECHNOLOGIES



B KOR T S A B

- S EME RS - SgRENE RS
« BT RSB XB 7 AN E S ERE0HR S . ﬁ??ﬂ* R E N E S E ST %
vl SR IR SNERTE BT

vVIEEEK ;ﬂllzmﬁﬁfﬁéj

X RGEER, BHETEMR. REFEREHAES x MERE 2

x M= ERE

KEYSIGHT

TECHNOLOGIES



ETERREIAEKEERENRERITE

SystemVue
4 Graph2 (o ®@ | =]
; 0%Way_ Switching_Rx_Diversity_Beamforming_Throughput
90 / e =
. | P Beams Controller Origin(0,0,0)
L
= P P G
g 70 = —— el e
g 60 / / / e J
8 T T -
2 50 A ~ : -
=V 7 d —— RX_Div_2Way
T 40 1A -
= RFIC1_Only TX Digital/Analog Precoding/BF Part
30 / —— RFIC2_Only —
20 [ [ [ [ [ (]
o 1 2 3 4 5 & 7
SNR(dB)
f. S
D L |— R
. =
I =‘T*"- -
3GPP NRDownlink Source BB Part : Channel forthe first antenna patch #1 3GPPNR ?;;v;gal)( Receiver
|
|
|
|
|
|
|

\

5G CDL{=i &Rl |

| Channel forthe firstantenna patch #2
I
I
L
KEYSIGHT

TECHNOLOGIES



B T4 I AR

R GER U AT
=

BDHHO DO
BHHY VOO

OIS O S

VOOV DHO O

VOO VOO

POPVDO VOOV

VPOO PO

POV VOVOO
- HiH:g - =

POV OO

KB ST B i

KEYSIGHT

TECHNOLOGIES



AR BEAXRKRGHIS NS RE

« BW 100MHz, 64QAM @2.6GHz, EVM 2.9% « BW 400MHz, 64QAM @26GHz, EVM 9%

File Edit Control Source Input MeasSetup Trace Markers Window Utiliies Help = TEEE 802.11n/ac/ax - Massive MIMO OTA Test [E=SE[E=E =)
P

Fle Edit Control Source Input MeasSetup Trace Markers Window Utlities Help

[l o] \§ewm ' e EE RO [ QM A o o P11 U . @ ST T T 1ES
+ X | C:OFDM Detected Allocations Time: All Layers

A: Strm1 OFDM Meas E: Ch1 Search Time R4 C: Strm1 OFDM Err Vect Spectrum
ing 14 dBm :

adooonsN
’

Ch1 Spectrum ~ + X | F: Frame Summary

EVM - Power perRE g jaion NUM-Of T BWP D

ﬂiﬁ s (%mms) (dBm) RBs

&

single sweep - paused | e

" EIRERMNAZEN, FAARRGRIIES TR

KEYSIGHT

TECHNOLOGIES



R EARBGT IR G T RE (1)

BESERO BoESEHO
STIRER M (445, SHRRREE (S, et o e n
syopeaE RS TR RS, KRR ERRIES I
. I SRR = ~Ee:

KEYSIGHT

EEEEEEEEEEEE



R ARG IR G MERE (1)

() Digital 2 oA w) 23 = N = >k o0 by
] FE— RN, JSTIRE SR 2

OUTPUT

DPD GAIN
POWER 4 EXPANS| INEAR GAIN Baseband RF
9N Digital Pre-Distortion Power Amplification
Psat """""""""" 7 ,' """" ,'
4 | OUTPUT ’
PA, WITH GAIN POWER A ;R A LINEAR

PA compresses peaks

COMPRESSION

S s INPUT

LINEAR DPD Maximum POWER

REGION REGION correctable
power

KEYSIGHT

TECHNOLOGIES



KiER=: AP RGHIOTAM

ST RSAER &S, OTAHIEIRHIE R MFEXRBEZRZ, OTAMBKIN “AIED”
LR “whikIn”

EARR KRG RT R

SIS RS EER, S5

EOHEK

R BRI FHNIR T oK

iPhone4 “X%k[]”

KEYSIGHT

EEEEEEEEEEEE



OB ST BE RO TAT I

& ST SE A ESVLIIR LT L

OTA

AAS BS requirement requirement Cc:verage Notes
type ange
Base Output power accuracy for Directional OTA peak Output power accuracy for EIRP
station | EIRP requirement | directions set | requirement is already included as a AAS BS requirement OTA requirement type | Coverage range | Notes
output core requirement in TS 37.105.
power — - - -
<T)Rug)ut power accuracy for TRP n/a Minimum EIS Single direction

Output power dynamics Directional OTA peak

requirement directions set
Transmit ONJOFF power FFS FFS Dynamic range
Frequency Error Directional | OTA coverage In-band selectivity and blocking

requirement range
Time Alignment Error Directional | OTA coverage Out-of-band blocking

requirement range
Modulation Quality (EVM) Directional OTA Receiver spurious emissions TRP

requirement coverage

range Receiver intermodulation

Unwanted emissions TRP n/a
Adjacent Channel Leakage Radio TRP n/a In-channel selectlwty
(ACLR)
Transmitter intermodulation FFS FFS
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« f£3GPP RAN4 Study Iltem “Study on

enhanced test methods for FR2 UEs” (SID:
RP-192322)
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* The 5G-NR FR2 Transmitter and Receiver
Testability issues which TE vendors have
highlighted from the very beginning of NR FR2

» “Some test cases require up to 34 dB and 30.4 dB
relaxation for DL and UL, respectively”

- B#51: Define test methodology for high DL power
and low UL power test cases
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https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_85/Docs/RP-192322.zip
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