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i—Fi vs OIS5GE2S vs 885G INf224
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Ol25GE9at ys A=25G vs Wi-Fi Hlul(= =al) |\ patiZe
01S5G S5t

Spectrum 4.7 | 28 GHz 3.5GHz 2.4 /5/6GHz
Bandwidth 100/600 MHz 100 MHz 100(83) / 500 / 1,200 MHz
Max Valid BW per Cell 100/600 MHz 100 MHz(& =221 2%) 40 / 160 / 160MHz
License Licensed Licensed Unlicensed

<+ 100MHz = —»

Wi-Fi
2.4~2.5GHz

< 100MHz £ —» <4 100MHz Z —» < 100MHz & —» <+ 100MHz £ —»
LG U+ KT SKT 013 5G
3.4~3.5GHz 3.5~3.6GHz 3.6~3.7GHz 4.72~4.82GHz
< 500MHz =
«—— 160MHz Z — +«———— 2480MHz =& —  » « 100MHz & —»

Wi-Fi Wi-Fi Wi-Fi
5.17~5.33GHz 5.49~5. 73GHz 5.735~5.835GHz
1200MHz =
Wi-Fi

5.925~7.125GHz

600MHz =

018 5G
28.9~29.5GHz



i—Fi Spectrum & Channels Allocation W24

Band Channels BW

2.4 3 20MHz 60 MHz of Spectrum
GH 1~ 40MHz 48 3 Channels Allocated
5 25  20MHz :
12 40MHz Jm mEmmmmmm i 500 MHz of Spectrum
GHz 6  80MHz ; : : . 25 Channels Allocated
2 160MHz . : ’
5170 5330 5490 5730 5735 5835
MHz MHz MHz MHz MHz  MHz
59  20MHz § :  Upto
29 40MHz mEmEAAREASRAREEASEREESAESEmEess ;1,200 MHz of New Spectrum
14 80MHz : S : hannels Availabl
7 160MHz | ; : : 56 Channels Available
AN AT AT TR R R R Y indluding up to seven 160 MHz Channels
5925 6425 6525 6875 7125
MHz MHz MHz MHz MHz

Spectrum available in the 6 GHz band varies by geography.
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0| 5G Spectrum
4.7GHz VS 28GHz Latency Hlul



SCS (SubCarrier Spacing) Vs. Symbol Duration

OFDM Al A0S SCS 2 Symbol Duration 2 M2 BHdl 2 2t H 0l U> 20 Ofel et &2 A2 =2 L
Ete &= QUCt 0l = 2= Subcarrier 2t OrthogonalityS = XIS | o0 Al = AFI] Tu I 1/ Af 2
S & ot OF 2. 1

W94

NEWGENS

Ty
Numerology Oil Al
> A Numerology O > A Numerology 1
c c
v (1]
= 2
o o
o o
W [T
SCS
SCS I N = 30 kHz
= 15 kHz Y >
Symbol durati Time Symbol durati Time
FIGURE 1 OFDM SUBCARRIER SPACING. ymbol curation ymbo' curation
=66.7 Us =33.3 us
OFDMA Symbol
< 38.211 v17.2- Table 4.2-1: Supported transmission numerologies >
16 QAM 64 QAM "
11+ ¢ | @ e 1% o o o8 & » & ” Af:Z”lS[kHz] Cycllcpl'eﬁx
| i ol LTE =1} s D i Normal
5 ole s o s e 4.7GHz - 1 30 Normal
1" , o ) il el | 2 60 Normal, Extended
....... d 28GHz mmp; 3 120 Normal
1ie lie = . 4 240 Normal
-1 0 1| -1 0 1 5 480 Normal
6 960 Normal



Outdoor macro

coverage
e.g., FDD 700 MHz

Outdoor macro

and small cell
e.g., TDD 3-5 GHz

Indoor
wideband

e.g., unlicensed 6 GHz

mmWave
e.g., TDD 28 GHz

e.g. 15 kHz

.|

=t| |&= €.9.30 kHz

e OFDM Numerology

Subcarrier spacing,

5G NBR Multiple OFDM Numerolodgies

SCSE 2" sz &&ts

Carrier bandwidth, e.g. 1, 5,10 and 20 MHz

Subcarrier spacing,

QI

Subcarrier spacing,
|e= e.g.60 kHz

| Carrier bandwidth, e.g. 100 MHz

< 38.211 v17.2- Table 4.2-1: Supported transmission numerologies >

H Af =2* -15[kHz] Cyclic prefix

0 i Normal
4.7GHz wmmp 1 30 Normal

2 60 Normal, Extended
28GHz mmmp 3 120 Normal

7] 240 Normal

5 480 Normal

B 960 Normal

2" scaling of
Sub-Carrier Spacing (SCS)

Carrier bandwidth, e.g. 160MHz

| Subcarrier spacing, e.g. 120 kHz

Carrier bandwidth, e.g. 400MHz




5G NR Frame with TDD (DDSU)

W24

Frame Structure NR

10 ms

1 Radio Frame =10 ms

8 slot/SF



Test in NEWGENS Lab V=22

28GHz 4.7GHz
Min 2ms 12ms
Max 5ms 27/ms

Ping 198.19.255.25
198.19.255.253°
198.19.255.
198.19.255.
198.19.255.
198.19.255.2
198.19.255.
198.19.255.
198.19.255.
198.19.255.
198.19.255.
198.19.255.
198.19.255.
198.19.255.
198.19.255.2
198.19.255.
198.19.255.
198.19.255.
198.19.255.
198.19.255.
198.

w

w

NMNRNRNNNMNMRORONRNRNRONRNR

98.
2=

= 2ms, ZOf = 5ms,

C:\Users\njy89>

L oH 049
e\| E6cCm$ ~ A Bom= )[,‘fﬁ]jj;io cB H & LT ~ABN® e @

HAI A2 2 58 & &£ 2| Latency &= 20|=0l 4.7GHz2| IRUO| Al Radio
Digital Mux/Demux € ot= A= Z02otH O|EXI 2 01 2&et Z2diet &tHaE
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Logistics WNiz224

NEWGENS

Clean Wireless Environment in Logistics Center
7| £ EEetFM EFH0M Ho{LEY| 95H0] 0| 56 Fut+& &Y ot F4 F7H0 A2
KH%E’&OILP#EII%E!@‘E’7HﬁAI9I7X1%E'SE°|3+I It AFZEX|CH & D &3 2] 56 HH|E
A5 EF ZZHAE M

QTFANE s5F4 = 4t
7| = oto|mo| £ &2l M - ME L& 2 HoF I E LY El AN
HEY IS ARSI T4 S MHIAEHT Chpof EhEto] BiLtel I ET0IN 8
g N U sz xHOR * Low latency 7| =& &2t Uplink/ AEH oz & uEn':
. 22 MIE] AOHA,_FgI = I—[ 8})&[5’[i Downlink data ™ &< & 71 5
. USMBOIZBOITIEIR 22 mazHdel s ‘
x| o F S Rpo ML =042 A2 5104 Unlicensed e B

EAI o I'O“Aﬁ HFAH ol_ 7I_A.| 3'_:{ é)l- X‘” 7_I Pico RRH 16Ea/2 IRU

Indoor prediction legend

5GNR SS-RSRP (Best path)
[dBm]

>-60.00 (0.0%)

Hoky

AU HEQ T2 O0|E{S] 7|2Y
EHE SHH, 0| S S M0l AM O] 85t=
T OIS H| A £ S35t ol 7t EH2

HEEH S0 7t

>-66.67 (0.0%)

>-73.33 (36.6%)

>-80.00 (39.0%)

>-86.67 (15.9%)

>-93.33 (8.0%)

>-100.00 (0.1%)
>-106.67 (0.0%)
>-113.33 (0.0%)

>-120.00 (0.0%)
Average: -73.97 [dBm]




Smart Factory

%4 £ Private 5GE ¢

Y Y= 2gstl=7e2

A

Smart Factory L 50| @ x| &t
ChoFstMIA{ 9 &HH| T2 1 Z+E
XR &H| 2 H| EFH A F X[ & of=
A = Private 5GE &S]
PIEX o2 AS5IH EE5Q
M == M-S

P xR THS NSE BY S E

2| St =114 Down link
Streaming

4 5HO| Latency E MIA{ 9|
= application server0i|
ot ZtE ZHH| £ control

A

=54

Smart Factory LH £ 2|0 A=
Ch=of MA 2 ZH| & eHFY El

(e) —
FHYS Sot] FHRlE

HAE= M-S

ZtEXRE ? ot 13td

Fa™ S = ?et 1% Down link
streaming M= E 2

USIMZ O| E 3t @I7tE| K| Gh 2
| o] M S XfCh

Sot0] M EfH A AT
HI-“OfO# ARS

N LR

NEWGENS

Private 5G Connected Factory Environment
L‘_|X|E4 E2| 7|9F AFAEHA 1) Al K| &l

S7l=S Y Ho| H &5l 8%l
d@d”wﬁ+ﬂ°°mwﬁv%%ﬁ@%”ﬂWHE 29 7t

Mz Cxg E@

MM (2H])

(3D tig d:kl
_ MM &4, 37hH Alg2j0|M ‘i:EIOIEi
_B_.T'—l' 24
SEMA & 7t M A B
(')_Pél EJ O'_q 7é Jg (AR/MR ) m (VR) .q
Cta=9o| EHEHO| SHLFS| | ER{ 30l A
Ol M o g =&+ HEPH A Z 7t (Interacting World)
o=Ea=—T &5
H| 0] 7t 5 Bt streaming A{H|[A

QoS M| 0 & & ¢t streaming data 2|
oo 2E s

Hoky

MY U EAIZ H0|ESl 7|2d
22 5HH 0| S S0 M 0] 85h=
THUQISAAE S5tof vt 2

CHBE Y 50| THs




Real Time Simulator (NR-DC]
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NEWGENS

Roller Coaster Motion Simulator
RO /=9 £ 1 917| 0| E2{ 9| OFERE|AS 0| S51K| RoHe 4K}, Ak
2|0 20| E Aol AAZH2M A SHO|EE O| 251 AAZICE FAISHAHE S
ot7| fl et A Oo|LCt.

RFALSE ERe =21}
W2 A 2X0|= 22 AAE O A « Z 1% Uplink traffic 42| & Z| 19| Uplink £ =
ZoJ | N15}E o] H|C| @ @l M S Z0| & 2 28Hz 28GHz t H 0l A 400MH
7t 2te| 3HAH O O|E LAHEHS AME 0| 85t0q uplinkZ 11 3}
M&st| QoM =g - Tl ebdd = ?lol 4.7GHz streaming M1 S & ™S (
ZH{OF X 1< 2 O 0|E +28GHzZNRDC 7| & & & A W)
00| LAY £ 0 OF B}, * Seamlesstt FUEH HES
2| 51 RadioZt Handover 7t Z| A 3=l Handover
Z 1% Uplink Streaming Video 720 A gle FMHIOIH
data TS ME[A XS
3 A2l S 2+ seamless
3t7| 9|3t Ch40
Cfl\-llzgdofvelr i A =ehd

MUY HEKIAZOO|H 7|UN o=




XR Steaming Service (NR-DC)

2 T A
30CH O| &9 HMDE O| &2 2
& 29| downlink traffic O %{ 2|
T[0{OF 5tH HMD 7t H 2| 2
SHUS MASIo] o| HIO[H &
MHO| M &S5t Z2Md =
CEA| HMD 0| display S+0{ OF
o2 ZXNXAHI|S0lER

Z& 1= Downlink Streaming
o data
A2 Data &1 &

|
« FATOAHEE S RIS 4.7GHz

+28GHzNRDC 7| = ™2

o AKX X data K| RS 2|5

URLLC 7|= 2 i =0| H=2
28GHz 2 data ™ &

Interactive VR Head Mount Display(HMD)
+419 2| AFR XTI B TIOIE| 2 SAtots HVD B 28311 ALZRIe] 25 2o
m2f =105t S1HO| O| A Z @10| 7Hah & Al 2 & 35104 0F &t

=

Z| 12| Downlink £
28GHz CH = Of| A 600MHz CH & =
0| 23510 Downlink 13} S A

streaming M1 E M E

ZR XA
RTT 3~4ms & HMD 2| 31#H 0|

S Y0 mhef A A ZH2 2 BFE &[0
X[ FZ0|L F=F0] x| 2tst

2oky
MUY HEKIAZOO|H 7|UN o=

#0|S5G MEHH WE {2 &M 8t #EP5G VR AMHIA HI2 (youtube.com)



https://www.youtube.com/watch?v=cGTA0AAUh8s
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Real Time XRB Training Simulator (NR-DC)

IIta
oy
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Al
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7|1E 75 SAUEH| Q| M2 20 1218 xRA|Z2O|EE 0| 8%t ZAIZHOM &
G| S| 0f CHRIZH| X4 SMOIAS S8 0f2f HO| SA|0| HYIst0] TA}
2HS Aldot0]l & O = 50|10 2H2 2utE SO A, XRHMD & OfL|2}
25 APHE SUTO| &S 51 YH|2H0| = 282 07 .
QFLALE £5FH =21}
2001 H 2| ALE XI7FXRE HMDS * =15 Uplinktraffic 2| S & 12| Downlink % =
SAO| AFESH] YA R Il M tHE F0| & 2 28Hz 28GHz CH S Of| A| 60oMHz CHE £ &
% 14 9| Downlink trafficOl LEEHEAE 0185101 L2 AZ L7} Downlink
X|- A &[0 Of 5t interactive SHA| - T tEd S ?Idl 4.7GHz T5IE XRS AR Bt 29l 2
HMD2} Al &tH| O S AHS 0| Al +28GHzZNRDC 7| & & &
5104 OF 5104 T O| E delay 7t o ZEX X data X| & 2 <laf EV P[]
%[ 4 3} £ 0fOF B, URLLC 7|= X i =50| &2 RTT 3~4ms 2 HMD 2| 3130
28GHz £ data ™ & S0l et A A|ZHO 2 B &[]
- HOt=S 2ot 2tTS =8 Ha T O X|2{ 20|} ==E0| & X 5]
= 2ot FH| =2 OB = A A ZF

HEE 4= =80l 7ts

Hoky
MHHEQIAZCHOE 7|UN &2

CHS W 0| 25G At 86 SHANALY (youtube.com)



https://www.youtube.com/watch?v=sVqiOb4Yi1o
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rich@newgens.co.kr
dyyang@newgens.co.kr
gus@newgens.co.kr
jynoh@newgens.co.kr

031-341-4500
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