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Background :

| EENE

SGIENNTY 2K RSRER © 24.25GhZ-52.6GHz
5G includes mmWave band . 24.25GhZ-52.6GHz

Table 5.2-1: NR operating bands in FR2

Downlink (DL) operating band
BS transmit
UE receive

T |

Uplink (UL) operating band

BS receive
UE transmit

T = |

Operating
Band
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n257

n258

n260

n261

26500 MHz| — | 29500 MHz | 26500 MHz| — | 29500 MHz TDD
24250 MHz| —| 27500 MHz | 24250 MHz| — | 27500 MHz TDD
37000 MHz| — | 40000 MHz | 37000 MHz| — | 40000 MHz TDD
27500 MHz| —| 28350 MHz | 27500 MHz| — | 28350 MHz TDD

Wlde bandwidth I




A B=748 Background

XK RATHEE -

Challenge from mmWave

1. SRS EE CEXR.
Significant path loss leads to limited coverage.

b A _ AIETAMERSIR 2
a. p_i - GtGr(47TR)2 - (Path loss3oq—Path 0SS36)same aistance = 20dB Solution ?

2. SRS BURIERIIA R, L EIE R e A
High TL loss leads to low system efficiency and thermal issue. Solution ?

3.2 MNEE.

Blockage from hand , body , glass , etc.
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2 7Ry 2 Solution 6

A S EIRAERAERTTSE © “AIP"+H3TEL

Solution for significant path loss and IL : “AIP”+ IF line

P. - A _, 1x4directional array ey SN
N=5= GG 2)° Do) g +9 )
Short TL

“AIP” , such as Qualcomm QTM525

{EHRFEIE I

Low IL IF TL
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| 7Ry 2 Solution 7

HE RS ZYNEIS R RS 5. SR B+ R/ R R

Solution for improving coverage and blockage: Multiple modules + Beam sweeping/tracking

/

Steerable beam

(1) (1) (111) (iv)

Multiple modules + Beam sweeping/tracking OnePlus 8 mmW : 3xXQTM525
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{ At %ET Two paradigms of antenna design :

SABBRRBATN?  —) S AEERR B2

How to put mmWave into UE How to put mmWave into UE with good performance

FHEAKIR K" HIFF ASETHISub6 KL AE |

The paradigm of the mmWave design is different from sub6!

IVBRL PCBXR % SEINIERS AIP
External antenna PCB antenna Metal frame antenna
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{ A LET, Two paradigms of antenna design ;

FHEAKE R BIF 2B FISub6 K ANE] |

The paradigm of the mmWave design is different from sub6!

1.AERIMEBEFSHR : EIRP/EIS ( Peak/CDF ) VS TRP/TIS
Different preference requirement : EIRP/EIS ( Peak/CDF ) VS TRP/TIS

230
2200
2000
18.00
15.00
140
1200
10.00
8.000

0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Phi Phi

Signal distributibn; No. 1 Signal distribution, No. 2

Different user experience with the same peak EIRP & 50%CDF
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2 ANEINHHTFEERR - (PERE VSSLIOAFE

A AEIL Two paradigms of antenna design 10

Different investigate method . based on simulation VS experiment

ASHRIREE : 4518 , MEF , FEAEENERE.

Structure , material , etc., will change mmWave performance, while antenna couldn’t be changed.

E—

[

/ \ f \
hE [
/178 \ /%%\
Simulation —
experiment

Sub6 RE&FF A&

Sub antenna design
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Simulation
EXRKREF R

mmWave antenna design




A A %&BIL Two paradigms of antenna design ’

2 ANERNHHTFEER - (AERE VSSLIGAFE

Different investigate method : based on simulation VS experiment

FCCIAUE : Power density ( PD )
FCC certification : Power density ( PD )

.

hE

Simulation

Module 2: n261, Mid Channel, Beam ID: 30, Back Module 1: n260, Mid Channel, Beam ID: 168, Back
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A A %&BIL Two paradigms of antenna design .

3. ARRINUNAFERFINS | TeETF=OMRFLER

Different measurement method . OTA test & based on beam

— | Beam verify

Beam char | - | Signaling test

— PD test
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F%5E Result

— 8= KiKhRT20205F4 52954t 17 ,
25 EM ( 160.2mmx72.9mmx8.0mm ) .
32 Fn257 , n260 , n2613MER , ®R= I
8CC 2 X2 MIMO,

OnePlus 8 5G UW has launched on Apr. 29th,
size is 160.2mmx72.9mmx8.0mm. support

n257, n260, n261 band, and up to 8CC 2 X2
MIMO.

OnePlus 8 5G UW
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\Q SR Result }

82 SEItREEMEHARWMELS | FRITTMH2020FIMT-20202 K KRNI , E1TIEEIXEL.2km |, 4cc FITEHEMEER
1AZ2.1Gbps,

Complete IMT-2020 field test with Ericsson base station in Beijing on Aug. 25™, connection distance up to 1.2km , 4cc throughput
up to 2.1Gbps.

| PRACH Tx P
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Thanks !

Q&A
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