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5G COMPONENTS

Private 5G £4I o1Z 2= 5G Core, gNodeB %! UEEZ 144
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5G PRODUCT LINES

O-RAN Small Cell
Core
Indoor Outdoor Indoor Outdoor
RU RU Small Cell Small Cell
UE UE| ... |UE UE| ... UE UE| ... UE UE| ... |UE
A& AOIE 39, YT 5 WY AOIE 2M7E 2% 370 HH(Y 6,500%) OIUC| F4% AtOIE

CU(Central Unit) : User H|O|E{ M, BEIZ|E| X|0f » RU(Radio Unit) : QtE|L} ed&t it

DU(Distribution Unit) : C|X|= MK 2| &Et « Small Cell : 2=4! O|E{ £t|2Q| X]
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Performance

| E2E data transmission latency I <10ms |
| Maximum number of subscribers I 15,000 |
| Maximum number of small cells I 500 |
Concurrent Network Slicing per 3
Subscriber
_ Number of concurrently supported DNNs
[ThinkEdge SE450 ] ser subscriber ¥ SUpp 8
s User Plane Processing Performance >=20Gbps
* 5G Core2| 2= Network Functiong ThE AH{0{| A A J (one-way transfer rate)
o Lot HiE2tA(Docker, Kubernetes, VM) X| % A17] 452 ThinkEdge SE450 7|2, Core M52 H/W Alol| 2} 2P = 9lg
TTTE I e 5 R o] “ Specification
B e o] = Size || 445 x 87 x 383 (W x H x D mm) |
B & = | CPU | 40core Intel(R) Xeon(R) Silver |
= 4 ‘ | | Memory | 125GB |

Intel 25G SFP28 * 2
Broadcom 10G Ethernet * 8 / 1350 1G Ethernet * 4

S— il e o h | Storage || 1.8TB SSD |
== e [ Available Small Cells || 500 |

NIC
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X-CORE MINI

Specification

| Size [ 400mm x 215mm, 1U high. |+ 222 2~4H, UE 2~ 4071 Ofot= AMH|A
| CPU | One Intel Xeon D-2100 Series processor | totset 4 AOIE
| Memory | 64GB |+ O|O|E{ X{2|Z¥0| 10Gbps O|8t2 RE|=
NIC 2x 10GbE SFP+, 2x 1GbE RJ45 (support 10/100 Mbps) A
[ThinkSystem SE350] 2x dedicated ports for remote management o MH2I0| gle AFLEOIME M8 s
| Storage | SsD 1TB |
| Available Small Cells || 4 |
| Size [ 119.7mm x 199.7mm, 33.9mm high. |+ £Z2 10, UE 100 O[5t AfOE
| CPU | Intel alder lake core i7-1255U |+ PoCEEOIFS2IX=S €83 HERA
| Memory | 64GB | I1= 8
Intel 1225V LAN, 2.5Gbps
[PL64 S7012MN] NIc Intel 1219V LAN 1Gbps
| Storage | ssp 178 |

| Available Small Cells || 1 |

NIC(Network Interface Card) : {|ES3 QIE{I0|A 3}E)




5G gNB (SmaliCell - Indoor)
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[QUCELL AIQ]

+ 5G+LTE(option) x|

* All-in-One Type (CU+DU+RU, DU+RU)
* Plug and Play X|¥

* Sub-6:PoE++ XML 2 JAtH|E E
* NSA SAHE®ZA 4 X|#A

« 7| ~AAZ |EEE1588v2 / GPS X|¥

Frequency || 5G Sub-6 GHz n79
Max Transmit Power || 30dBm (EIRP)
Bandwidth | 100MHz (Max)
RF Antenna | Internal : 2T/2R
Max. Modulation | 256QAM (Max)

Cell Capacity / Layers || 1 cell /DL 2 layers, UL 2 layers

Max Connected Users || 32(NSA*) / 64(SA)

Synchronization | IEEE1588v2/GPS (Optional)
Backhaul
- 1G/2.5Gbps Ethernet x 1 port
Interface - SFP+ (for optical) x 1 port (Option)

Management

- 1Gbps Ethernet x 1 port
| Power Input || External 19~24VDC, PoE++ |
| Size/Weight | 260 x 260 x 55 (W x H x D, mm)/<2.5kg |
| Operating Temperature || -5~40°C |
| IP Grade | 1P30 |
| Mount Type | Ceiling / Wall Mount |

Sub-6 : 6GHz 08} LA O] =mp4

N79:4.72~4.82GHz CHA =

IEEE1588 : M2 L2 &HX|o| 23
HEQ|3 2|Hto] A2t 7|3t EAI

—
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5G gNB (SmaliCell - Indoor)

. £

(TR
© \"l ||| \||| l|| q E
Mg Mgl 2

| Band | FR1 Sub-6GHz : n78, n79 |
| | | RF Tx Power | 24dBm (250mW) /ANT |
[ |
| — Bandwidth Customized Bandwidth : T00Mhz,80MHz, 60MHz etc.
| y IS | Tx/Rx Path [ 4T2R(HW) |
= | Modulation [ DL: 2560AM / UL: 640AM |
k S L/ 3 | MIMO Order | DL: 4 Layers UL:2 Layers |
‘ SSS=——— | | Active Users | 64 |
 ——— | — -
_ . | Synchronization || GPS, IEEE 1588v2, Sync-E |
[Liteon Flexfi AlO] Interface Backhaul: 10G SFP+, 10G RJ45
5G n78, n79 X|¥ | Power Supply | 54 vdc |
All-in-One Type (CU+DU+RU, DU+RU) I Power Consumption “ 90w I
° Temperature -5~45C
Plug and Play X|#
° ! | Humidity | 5% ~95% |
4x4 MIMO ; .
co/3 oM X2 | Dimensions | 303 x 239 x 83 mm |
SAHEXI s Xd | Ingress Protection | Indoor: IP30 |
7| 248 IEEE1588v2/ GPS XIE | Mounting | Wall mount or ceiling mount |

* RF Tx Power : RF 41X
*  MIMO : multiple-input and multiple-output

- Sub-6: 6GHz O[3} CHejo| Z=mps

* N79:4.72~4.82GHz CHY =




5G gNB (SmaliCell - Out Door)
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[Qucell Outdoor SmallCell]

5G n79 X[

5G Outdoor SmallCell

Size 300 x 370 x 145 (W x Hx D mm)
Weight < 18.2 kg (TBD)

- 1 Gbps Ethernet port for management/debug * 1

| Frequency || 5G Sub-6 GHz n79 |
| Bandwidth | 100MHz |
| MIMO | 4T x 4R |
| Maximum Tx Power | 5W (37 dBm) / Port |
| RF Port || RF 4.3-Type Connector x 4 |
| Users || 64 UEs |
| TDD Configuration | 41/6:4 |
| Modulation | DL 256 QAM, UL 256 QAM |

- 1G/2.5G/ 10 Gbps Ethernet port * 1

Interface - SFP+ (10Gbps) interface for optic * 1

Synchronization

| PTP / GNSS

| |
| Power Input | AC 100 - 200 V (50 / 60Hz) |
| Size/Weight | 300 x 370 x 145 (W x Hx D mm) / < 18.2 kg |
| IP Grade [ 1P67 |
| Mount Type | Pole / Wall Mount |

Sub-6 : 6GHz 08} LA O] =mp4

N79:4.72~4.82GHz CHA =

Modulation : T4 413 (baseband signal)E &2 FIt4=2| CHeiof siEst
Backhaul : §£2|7| 22 E F|&El H0|HE W& (Backbone) Y22 1A}
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5G gNB (O-RU)

T | Band | FR1 Sub-6GHz : n78, n79 |
| RF Tx Power | 24dBm(250mW) /ANT |

Bandwidth Customized Bandwidth : 10 ~ 100Mhz.
e | Tx/Rx Path | 4T4R(HW) |
| Modulation | DL: 256QAM / UL: 64QAM |
| MIMO Order || DL: 4Layers UL: 4Layers |
; | Active Users | 32 |
[Liteon Flexfi O-RU] | Synchronization || GPS, IEEE 1588v2, Sync-E |

Interface Backhaul: 10G SFP+, 1G RJ45

* 5Gn78, 79 XA | Power Supply || 54 Vdc |
. 5G Radio | Power Consumption || 65W |
+ Plug and Play X|& | Temperature || -5~45C |
e 4 MIMO | Humidity | 5% ~95% |
| Dimensions | 252 x 252 x 62.7 mm |
" SAHIERI S | Ingress Protection | Indoor: IP30 |
* &7 £AEIEEE1588v2/ GPS X[ | Mounting | Wall mount or ceiling mount |

Sub-6 : 6GHz 0|8} CHSIo| Ik * Modulation : T& 413 (baseband signal)& =& F0t~2| 0| sliHst

N79:4.72~4.82GHz CHA = « Backhaul : §&7|7|28H F&HE H0|EE Y2 (Backbone)Y O 2 1At




5G gNB (O-CU/DU)
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Specifcaton

[Lanner ECA-4027]

» 3GPP Release 15/16 compatible single cell
+ Stability test complete: UEE Bi-directional UDP
Throughput stability over 72 hours

H/W

CPU: 32
Memory: 62.5GiB

Clock specifications

1588 v2 / GPS

Frequency / Bandwidth

n78,n79 / 100Mhz

Supported cells

1Cell with 4 Rus, Maximum 128 Users

DU

MAC feature

- Redundancy's Round robin scheduler algorithm

- Dynamic MCS, Dynamic UL Power control, Dynamic Timing
advance

- UL 5Ql

- UE power off detection of UE content release

RLC feature

- AM/UM mode

- 18 bits AMD PDU of Flow control

CuU

PDCP

- Packet priority and DL Max Tputs of 5Ql

- Flow control to escape gNB buffer overflow

RRM

- UE Power off UE detection to release 5GC occupied resource
Reestablish
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5G UE(USER EQUIPMENT)

Specifcaton

5G: FR1(Sub 6G), optional FR2(mmWave)

| Cellular technology

Nano UM Reset Level 4G: CAT. 20 (2Gbps) on DL, CAT. 13 (150Mbps) on UL
CRASan T 5G:n1/2/3/66/7/41/77/78/79
retad 4x4 MIMO
4G: B1/25(2)/3/66(4)/7/30/40/41(38)/42/48
62mm
Diversity/2nd Rx 4G: all operating bands

Support for SIM

100mm

USIM port - dual voltage Class B and Class C support

g | » DC Power Connector

USB3.0 Connector Application processor to run customer application
code
[WOORINET WD-H810P]

* 5G-NR Modem

* FR1(Sub6) + FR2(mmWave) Dual Connectivity

o USB type-C Connector
L4 x - =
3gpp Rel16 X[ Port

Application processor 32bit ARM Cortex-A7 up to 1.5 GHz

4Gbit NAND Flash + 4Gbit LPDDR4 MCP is supported

RJ45 Connector

mmWave(Millimeter Wave) : 2AM =1t AT E 0| A OFEHO| Of R Z2 2k 20~100GHZzL| CHA

o
T [
MIMO(multiple-input and multiple-output) : CHEQE|LE |, Ai'E &AM 0F AR X2 2Hd x| A5}




5G UE(USER EQUIPMENT)

Specifcaton
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Cellular technology

4Tmm)|

5G: FR1(Sub 6G), optional FR2(mmWave)
4G: CAT. 20 (2Gbps) on DL, CAT. 13 (150Mbps) on UL

4x4 MIMO

5G:n1/2/3/66/7/41/77/78/79
4G: B1/25(2)/3/66(4)/7/30/40/41(38)/42/48

4@G: all operating bands

USE Ty;e-C Power LED  RSSI LED Dive rsity/an Rx
— USIM port -l voltage
Nano USIM

Support for SIM
Class B and Class C support

Clock rates up to 4 MHz

[WOORINET WD-H880P]

Application processor
* 5G USB Dongel

* FR1:n77/n78/n79/n48

Application processor to run customer application
code

32 bit ARM Cortex-A7 up to 1.5 GHz
8bit NAND Flash + 8bit LPDDR4 MCP is supported

* 3gpp Rel16 X|2l

*+ USB type-CE 53| ¥2 55 % Ethernet 1A

Port

USB type-C Connector

mmWave(Millimeter Wave) : 2AM =1t AT E 0| A OFEHO| Of R Z2 2k 20~100GHZzL| CHA

o
T [
MIMO(multiple-input and multiple-output) : CHEQE|LE |, Ai'E &AM 0F AR X2 2Hd x| A5}
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5G UE(USER EQUIPMENT)

Specifcaton

CPU 2.7 GHz Octa Core Processor (QC6490)

Operating System Android 12(Upgradeable to Android 16)
Memor 4GB RAM/ 64GB UFS Flash
¥ 8GB RAM/ 128GB UFS Flash (Optional)

Worldwide

-5GFR1:
n1/2/3/5/7/8/12/13/14/20/25/26/28/29/38/40/41/48/

Radio Frequency Band 66/71/77/78/79
-4G:

B1/2/3/4/5/7/8/12/13/14/17/18/19/20/25/26/28/38/39/ 40/
41/42/43/48/66/71- 2G : 900/1800/850/1900

6GHz: 802.11a/n/ac/ax (WIFI 6E)
[UE/BLUEBIRD] >160MHz — up to 2400 Mbps;
5GHz: 802.11a/n/ac/ax
DAt s >20MHz, 40MHz, 80MHz — up to 1201 Mbps;
o A8 5G Egpalk et 2.4GHz: 802.11b/g/n/ax4
. Wi-Fi 6E & 5G= 3t W27 b ol L ES|T >20MHz — up to 286.8 Mbps
USB Type C Connector (USB 3.1)
. ol e -]
NSA, SAHIERS &4 XIA Interface Docking Connector (Charging)
Rear 10-pin connector
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5G UE(USER EQUIPMENT)

Specifcaton

Cellular Connectivity 5G, 4G LTE (Cat 19)

5G:n1,n2,n3,n5,n7,n8,n12,n20,n25,n28, n34, n38,

n39, n40, n41,n48,n77,n78,n79

EMEA /Rest of world 4G:B1,2.3,4,5 7,8 12, 17,18, 19, 20, 25, 26, 28, 34,
g 38, 39, 40, 41, 42, 43, 48

P IP68 DUSTPROOF + WATERPROOF, MIL-SPEC 810H,

2l DROP TESTED

Dimensions 127.8 x 80.8 x 26.3mm

Weight ~280g

User swappable 5300mAh Li-ion Battery, 10 hours
[Compal CAT Q10] Battery usage, 1000 hours standby
Usables as an emergency power bank

WiFi6,802.11a/b/g/n/ac/ax 2x2 MIMO
* 5G Mobile Internet Hotspot WiFi Connect up to 32 client devices

_ o N Security modes supported: WPA-PSK, WPA2-PSK
+ 0|25G FO}4Z input2 2 ot WiFiZ gt

Support for private networks
« J|Z Tethering2Ct 248t 45

Chipset MTK 5G T750
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CELL PLANNING
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) v . @
& 8 20
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Cell Planning Using Professional Measurement Tools for Efficient System Configuration

Automatically collect/parse measurement results and DM Logs in real time to analyze

where and why service quality deteriorates

Various quality measurements such as smartphone (Android) voice calls, data calls, etc.
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MANAGEMENT

O Network Management O Subscriber Management O Modem Management
= N ms! — APN Pvd ‘ ssT S0 % aﬂ oed
: ZZZ:: : @ aoietisy a
; e :
7 FLECTORY 1 i YRHoy 2=
o ALA|ZHCHIF AN DL|EY : — :
- SCI0|UEO| XtE A8 B HIEQ S e ud - S :
. ]II_1E|-6|-_I- E”OlE‘I A|7_||'2|- 16 FLECTORY 1
« 8%, Ping ZAt & Tt 3 015 5 — :
+ T10]E] 27 SNMP, IPMI, JMX, VMware ZL|E{2] " ' o CHIEAMT QI AR E X3
- X|&0S: Wlndow(XP 0|4}, Linux,MacOS X & « APNAXN
« UHESRIZ JEi €7 . JIXFEER « NAT/Port Forwarding =4
+ PDU Session ZL|E& . USIMEZ 2ia| - DEATHE

O Small Cell Management

- SmallCell 52
Device Monloding X | Devioe Informalion X Devices®  Pre-configuralion Temgiale X Software image Registration X Software Update Execulor X ° AOI-EH jnl-*|

0 0 . .
I o * Uplink/Downlink B & &%
e — DEE o * Network Slicing 47
. e r—— p - e TxPower =&

« USIM (Universal Subscriber Identify Module) : H-& JtXt Al 2 & « Small Cell : =4 O|E| TkR|Q| X[ & HHSH= [X|=

A
» PDU (Protocol Data Unit) : OSI 7|2 &Z BH0jA o] Ha 2| £t2(o] fLt + Network Slicing : stLtel 22/%{ Core HEYAE SUE Ciao| 4t EYT2 ot
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=0F AELE 2|12t
2022.04~
MEC J|Eto| A2 5G E513t Core A1 A|AE! JHgt (TP
|9hof A F | HE (ITP) 202412
R&D 2022.04
A2 5G E51t H|EQ T 22| A|AE JHE (IITP '
8 I HES | Al HE (ITP) 9024.12
5GEEAHIA TTREMEARY B2 56 513 2 292205
Food Cluster SEAHIS SEFE UG 88 56 SRS 75 2023.01
loT MM HEQIF 2= 2024.11
2022.09~
Robot Land NIA SGBEAMH|A ZBLHEMEAIY B 56 S31% 7%
2023.01
= NEDR AMES7 oI vl X 56 MEC HIAE Q1O 2} 5G E31Y 1% 2023.12
=
°c Tt DAF 56 E31% PoC 2024.07
X2l CAF5G EotY A 2021.12
ArSAESEMNSE M3 SAH5G E3t PoC 2022.12
Xre| CAF5G E3jat 1= 2024.11
M for A= o
. SAFR&D AMIE{0] 5G CHY £2M T2 2022.11
SAFR&D MIE{0]| 5G EatY 7= 2023.09
312l N
e ADE 22 9 HE AIAHS /856 S31Y 7|4 QI BX|S RREA ZHE 2 220022330191
CHEt CHRF HXEE MMM LAF 2 56 E31 PoC 2024.05
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