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X8Il Disclaimer

Copyright Notice COPYRIGHT® 2016 SOLID, Inc. All rights reserved. No part of this document may be
reproduced in any form, including photocopying and/or transmission electronically, without prior written
consent of SOLID, Inc. The recipient agrees that it will not modify, reverse engineer, decompile, create other
works from, or disassemble any the products of the SOLID contained in the Confidential Information of the
other Party without the prior written consent of the SOLID.

Trademarks and Patents All brand and product names are trademarks or registered trademarks of SOLID,
Inc. SOLID possesses a number of domestic and foreign patents related to research and development,
manufacturing and produced products. Technologies described herein may be covered by existing patents
or patent applications that are in progress. It will not in any manner use any variant thereof and not use
other company's letterhead except with the prior written approval of the SOLID.

Content Warranty The contents of this document are subject to change without notice. THIS DOCUMENT
IS PROVIDED "AS IS" AND THE COMPANY (SOLID, Inc.) MAKES NO WARRANTY, EXPRESS, IMPLIED,
OR STATUTORY, INCLUDING BUT NOT LIMITED TO ALL WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT. SOLID, Inc. shall not be liable for
errors contained herein or for incidental or consequential damages in connection with the furnishing,
performance or use of this document.
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Part 1. SOLID Company Overview




SOLID Company 0verV|evY

Established in 1998, IPO in 2005
(KOSDAQ)

2020 Revenue $154M
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& Global Presence

OPERATIONS IN 4 COUNTRIES

GLOBAL HQ

' _ : S 1, KOrea
-EMEA SOt SOLiIiD -
XNl Londa UK 0
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WSEl] Key Customers

DAS & Repeater Customers: Carriers

‘ Eresigning The Fudure
SKh:elecom kt @ M onm
docomo mmobifone B

etisalat

stC # @ @ NOVA

apgewll Sduoidl MEGAFON

o . EJ_} - 'M .1 i
\ve/mnwireless Sp”nt 5 Obl e

moal

COSmoTe

“ our world is you

WDM Customers

K U —
SK’:elecom kt

DAS & Repeater Customers: Tower companies,
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Part 2: SOLID WDM Solution




sty SOLID WDM solution

IA-3200N : Transponder
] ||— =
530aT | 7 AEAEAEEE IE

[ _ e o
| W8800609700000000080900805" |

[ e o [’
| 98800083300000000EsR0808" |

CO (passwe)

WDM-PON

RN (passive)

[ o o o - ‘|

OTS (Outdoor Transponder System) RU
TS R

IA-3200N : Protection + Provisioning

(] = a 0

SW Hotel 1Lk : A
IE3

s T

s T

Semi-Passive WDM

SW

Working line

Standby line

{ | BT 2 - S o o W 2] '%1%@%.

SW Hotel
=

‘S]m__.mmg___m_, [”\
| ¥ssvessssasssssosasnsesa’ |

R |

Passive WDM

RN (passive) =

=
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INFINITY ACCESS Solution

WDM-PON Semi passive WDM

Passive WDM

e |A-3200N

Channel transponder unit | = 1+1 protection unit
Ring protection unit = Channel provisioning unit

e OTS eous '

Outdoor transponder unit
placed in remote node

= 8 wavelengths tunable self-tuning transceiver in C and O band
= 10G/25G data rate

Gain Phase Front Mirror
Chip  Adjust (Tunable) 25G EAM SOA

o INFINITY T ———

= 32 wavelengths tunable self-tuning transceiver in C band
= 10G/25G data rate

e CO Passive

=  AWG multiplexer/demultiplexer
= LGX form factor
» Commercial grade

e RN Passive

=  AWG multiplexer/demultiplexer
» LGX form factor
» Industrial grade

Proprietary & Confidential



WDM PON End to End Solution

e CO : IA-3200N
1— I IEE

(@]

e RN (passive)

Indoor

o |

PtP, Linear, etc.

o] O

- II-- ---------- i 1
| R sl | 5 5 v" 19-inch 1UI chassis
i IIIIII IIIIII v' LGX form factor
S, b e H e e
v’ 32/48 channel capacity / \
v Commercial temperature range Legend « Outdoor
[
immm  10G/25G Grey SFP |E
I 10G/25G T-SFP v Pole/wall mount
\ / v" 16 channel capacity

INFINITY ACCESS™ is the tunable optical DWDM Access Platform
It supports both semi-active and fully active option

Semi-active (upper path): Active 1A-3200N is used in CO, whereas only RN
(mux) and tunable transceiver are used in the field / at the cell site

Fully active (lower path): By using a small cell-site based transponder (OTS)
grey interfaces are used for the RU.

e RU
« OPTIMUM TUNABLE
= INFINITY TUNABLE

v"Industry temperature range
v" 10Gb/s GbE, CPRI and OBSAI
v' 25Gb/s GbE, CPRI and OBSAI

= OTS (Outdoor Transponder System) e RU

== 1/ |/ —
n

v' Convert DWDM to grey wavelength

v" Environmentally hardened
waterproof pole/wall mount

v' Optical mux/demux included

v’ -48/+24VDC or 110/220VAC power
input
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WDM PON Benefits

1/ 1/ I \
B N

e CO: IA-3200N el
P /7

© | 218 t
o (@ s H \~~-- -
o -~ T e e o e e e e o o e o = = = == =T ——

S
1/ — ---------- -—._._._._._._._._._._._._.—E”.mgI.‘.Eﬁﬂ.‘.Eﬂgmhnk
i X EE Management and Control Channel N =

Downstream Upstream

-
-
ol = o) i

v
A

« Demarcation
v' Performance Monitoring from DU to IA-3200N section by verifying either CV or FCS
v Performance Monitoring from RU to I1A-3200N section by verifying either CV or FCS

« Diagnostic function
v' Support diagnosis from IA-3200N to tunable SFP in RU by remote loop-back function
= BER performance measurement in channel card in 1A-3200A

v Performance monitoring of remote tunable SFP thru separately management and control channel
= Alarm status : TX fail , LOS, self-tuning failure
= Operation status : Tuned Wavelength, optical power, bias current, temperature

Proprietary & Confidential



m———p
i it = [ ()
“ H 'l RRH
[ ] “\ I;l
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- RRH
IA-3200N S
I|E‘_ ain Service Traffic |E ((‘R))
- D i + Management and Control Signal T-SEP RRH
T-SFP AWG e

= Auxiliary Management and Control Channel(AMCC)
- Electrically multiplexed with service traffic, but no influence on service traffic
« Utilized for self-tuning, wavelength locking and provisioning

= Self tuning in two mode

Rx input power

Self tuning and auto locking wavelength

Dithering
(+/- 10 pm)
& EAE
P Ditherin
Lasing ?—n ‘ \ 6
mode t 3 AN
. AWG
loss profile
i e~
Wavelength -

«  MUX port Aware : Either optics in 1A-3200N and RU or OTS searches wavelength and the earlier searched one transmits its information

to the other

«  MUX port agnostic : Each optics independently searches wavelength till finding appropriate lambda

= Patented wavelength locking by software

* Fine tuning wavelength by tracking the peak power in Gaussian shape of A WG
* Improve the link budget
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Self tuning Benefits

Sweep from
1A To mA

Exchanging wavelength information over auxiliary channel
till finding appropriate lambda

Simply “Plug-and-Play”

No need to bring external box for writing wavelength

No intervene from host equipment for setting wavelength
No need to trace out the transceivers and MUX ports
Reduce substantial installation time

Allow installation by non-trained persons

Sweep from
1A To nA
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SKTH -

SKT
ME 4,124%

o
%713,258

e 0N
@ — ® ; ‘\\;\ \':‘}\\ (oom
) . BN
. &
33697 £41,223

Network Installation Cost Comparison

] \ l 50% Saving
4 [
1
i lutior
AT tral tral Sit

TCO

Proven track record in Korean 4G & 5G Mobile Network

5G DU-H(NR)

5G DU-H(NR)

IA Smart MUX
RT

= SKT’s Active CRAN Solution for Fronthaul Networks
v" https://lyoutube.com/watch?v=K |hV2s5clo
= SKT5G-PON

v https://youtube.com/watch?v=SKsECX-TLQQ
= SKT 5G Fronthaul solution

v" https://youtube.com/watch?v=JvkVe 7z9A0
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Part 3. System Overview

® Active

v 1A-3200N
v IA-OTS

® Self tunable optics

v Infinity
v Optimum

® Passive MUX/DeMUX




oSar) |A-3200N Brief Summary

Global market debut platform after successfully nationwide 5G deployment in Korea
Well position in access network in both mobile and wireline

Support WDM PON in principle but possible extend to full active architecture
Provide DWDM transponder function and performance demarcation point
Guarantee ultra low latency ( 0.4usec)

Support various protocol of CPRI option 3/5/7/8, 10G/25G eCPRI

Compact design in accommodating 32 channels in 19 inch 2U height

Design to comply NEBS and ETSI
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Channel Unit

IA-3200N (WDM-PON)

Front side Size : 19 inch, 2U
(O . . O)
e ° e °
@ e ~ e
5]
o @ ®
(=] (=]
e
b b
@] @)
» FAN Unit <
. EXPU Unit
Rear side "
/'O =+ O\
- . (-1 ] -1}
oo x BN = HEzEHE
@ @ @ @
- V. ey -
I [l ~—/
Power Supply

Unit

[ Front side : 8 Channel Unit Slots ]

* 10G Channel unit
v Wavelength conversion from DU(Grey SFP) to RU(DWDM T-SFP)
v' 4 port of CPRI Option 3, 5, 7, 8 or 10G eCPRI
v’ Performance monitoring

» 25G Channel unit
v Wavelength conversion from DU(Grey SFP) to RU(DWDM T-SFP)
v' 4 port of CPRI Option 8 or 10G/25G eCPRI
v’ Performance monitoring

[Rear side : Common Unit Slots (MCU, EXPU, PSU)]

* Main control Unit : MCU
v/ System management and provisioning
v Analyzing line condition with trace graph
« Management Port Expansion Unit : EXPU
v'DCN Port: Two 10/100 Base-T and Two SFP(GbE) Port
v AUX Port: Two 10/100 Base-T
* FAN : Left(FAN-M/S) & Mid(FAN-C) & Rear(FAN-C)
* Power : DC -48V, Redundant Power Supply
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T [A-3200N (Semi-Passive)

Protection Unit «1+1 line protection (Semi-passive)
v' Switch to standby line when working line is cut
v Monitoring optical power of returned signal on both working and

- | standby line
v/ Support 3 protection modes

ssma- L. T)é

* Ring protection
v’ Support two nodes Ring
v Require two units for East and West path
v Monitoring optical power of returned signal on East and West path

Provisioning Unit

* Provisioning Unit (Semi-passive) v Compensate the time difference when rerouted into longer path
v Monitoring total 32 channels’ power level of upstream and downstream by delay equalizer function in channel card
v Supporting 8 WDM lines using MEMS switch v" Supports 3 protection modes
v’ Proactively notify the alert message to operator before transceiver gets - Auto mode : switching per input power level
dead - Manual mode : manual switching
v"Using a history diagram, an operator can conveniently check each - Lock mode : prohibit Auto mode
channel status of WDM line v’ Priority Lock > Auto > Manual
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IA-OTS (Outdoor Transponder System)

Houses multiple transponders to support gray optic

I iInterface to client side
==p> COM " Management by AMCC of tunable optics
n -
. — Environmentally hardened outdoor enclosure
= g Compact size and light weight
#- = O Transponder > : :
22 = OFD for fiber optic cable management
S — Features
| * Supports up to 8 service channels’ wavelength conversion
Includes one MUX/DeMUX module
OTS Power Supply » -48VDC or 110/220VAC power input

* Dimension: 310.7 (W) X 377.0(H) X 136.3(D) (mm)

IT TURNS IA-3200N SYSTEM
INTO FULLY ACTIVE
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Structure

Ty SOLID tunable optic : Optimum vs Infinity

Remark

Data rate: 10/25Gbps
Integrated DFB/EAM structure
Narrow Tunable Range (~3 nm)

Polymer BR
HR

_ . r— LightOut
Optimum H‘ = 8 lambdas per 1 part number
HR DFB AR 50GHz spacing + S/W locking
- Available Now
Data rate: 10G/25Gbs
Discrete Polymer BR+EAM+SOA structure
by e RN, ik ek Wide Tunable Range(~15 nm)
- — T » —— —— Light Out v" 15nm range of EAM
Infinity B | v 15nm range of polymer BR

32 lambdas per 1 part number
50GHz spacing + S/W locking
Sample in Sep and GA in Dec
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SOLID OPTIMUM T-SFP Wavelength Plan

——Part Number : C (HE) 1 I Part Number : D (TE)———

——Part Number : A (HE) 1 I Part Number : B (TE)—————

WALV IVIVIVIVIVIVIVT VSR WV VTV IVVIVIY]

DI D2 D3 D4 D5 D6 D7 D8 U1l U2 U3 U4 U5 U6 U7 U8 3skip DI D2 D3 D4 D5 D6 D7 D8 Ul U2 U3 U4 U5 U6 U7 U8
[ | ]
1531nm

Part Number : H (TE)}————

1 I Part Number : F (TE)——— —Part Number : G (HE) 1 I

WV VTVIVIVTVIVIV]

D1 D2 D3 D4 D5 D6 D7 D8 U1l U2 U3 U4 U5 U6 U7 U8
1

—Part Number : E (HE)

WV VTVTVIVTVIVIV]

D1 D2 D3 D4 D5 D6 D7 D8 U1 U2 u3 u4 us V] u7 us 3skip
L 1551Tnm

Part Number : M (TE)———

Part Number : J (TE)}—— r—Part Number : K (HE) 1 I

WV VTVTVIVTVIVIV]

D1 D2 D3 D4 D5 D6 D7 D8 U1 U2 U3 U4 U5 U6 U7 U8

—Part Number : | (HE) 1 I

WV TUTVIVVIVIV]

D1 D2 D3 D4 D5 D6 D7 D8 U1 u2 u3 U4 us U6 u7 us 3skip
. 1351Tnm

* 50GHz spacing grid complaint to ITU-T G.694.1
 Link budget : 10G 21.5dB @ 20Km SMF, 25G 16dB @10Km SMF
* 8 wavelengths tunable optic in O band and C band (total 12 SKUSs)

* No conflict with GPON service
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Ty SOLID INFINITY T-SFP Wavelength Plan

I Part Number : A 1
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

WAVIVIVIVIVIVIVIVIVEVIVIVEY TS VIVIVIVIVIVIVIVIVIVEVIVIVIVIV]

€60.5 C60.0 C€59.5 C€59.0 C58.5 C58.0 C57.5 C57.0 (C56.5 C56.0 C55.5 C55.0 C54.5 C54.0 C53.5 C53.0 C52.5 C52.0 C51.5 C51.0 C50.5 C50.0 C49.5 C49.0 C48.5 C48.0 C47.5 C47.0 C46.5 C46.0 C455 C450 C44.5 C44.0 C435
1531nm

I Part Number : B 1
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

WIVIVIVIVIVIVIVIVIVEVIVIVEV TS TVIVIVIVIVIVIVIVVIVIVIVIVIVIY]

€37.5 C€37.0 €365 C€36.0 €355 €350 C34.5 €340 (335 C33.0 C325 C32.0 C31.5 C31.0 C30.5 C30.0 C29.5 C29.0 C285 C28.0 C27.5 C27.0 €265 C26.0 €255 (250 C24.5 C24.0 C23.5 C23.0 C22.5 C22.0 C21.5 C21.0 C205
1551Tnm

* 50GHz spacing grid complaint to ITU-T G.694.1

 Link budget : 10G 21.5dB @ 20Km SMF, 25G 16dB @10Km SMF
- 32 wavelengths tunable optic in C band per SKU (total 2 SKUS)

- Same frequency to OPTIMUM
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SOLID

CO Passive Components

Central Office (CO)
CMX16A-W35
CMX16A-W53 LIM-3C
CMX16A-W53
DO00|C000 o
, . mulwv wwiww - a
Unit ’;H-L-XJ. X¥-g-XL  XY-E-XL Xd-pXL | a' E E E E E 0
Shape w3 X-5-Rx Tx-6-Rx Tx-7-Rx Tx-8-Rx - P = - - oo =
0 El ) [ ) - on W W
L/ OOO0|o00oi
v' 3 models : 1351nm, 1531nm, 1551nm v' 35/53/55 3 band combining filter
v' 32 wavelengths Gaussian AWG(Arrayed | v Providing the monitoring Port
Waveguide Grating) Module v' LGX modular type
v" 50GHz channel spacing v' Connector type
Unit v" LGX modular type - COM : SC/PC
Function | v Connector type - 35/53/55 : LC/PC
- COM(W35/53/55) : LC/PC - MON: LC/APC
- 16TRX/RX : LC/PC
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RN Passive Components

Remote Node (RN)

CRNS8A-W35L/H
CRNS8A-WS53L/H
CRNS8A-W55L/H

LID-6C

LID-W35L/H
LID-W53L/H
LID-W55L/H

Tx-5-Rx Tx-6-Rx Tx-7-Rx Tx-8-Rx

o (GETS)  [EESEEEEN FEiEEEEE . ..
Shape DDDD DDDB - a + % W35L W53L W55L W35H WS53H w55H0 g E
v' 6 models : 1351nm Low & High, v" 35L/H, 53L/H, 55L/H 6 band v' 6 models : 1351nm Low & High,
1531nm Low & High, combining filter 1531nm Low & High,
1551nm Low & High v' LGX modular type 1551nm Low & High
v' 16 wavelengths AWG Module v' Connector type v' Passband filter
Unit v" 50GHz channel spacing - COM : SC/APC v' LGX modular type
Function | vo LGX modular type - 35L/H, 53L/H, 55L/H : LC/PC v' Connector type
v' 1 COM port for MUX/DeMUX - COM, EXP WxxL/H : SC/PC
v Connector type
- COM : SC/PC

-8 TX/RX Ports : LC/PC
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Passive : Shelf & Enclosure

RN Indoor Shelf : LGX-RCK-3S-1U

= 482.6(W) x 44.0(H) x 188.1(D) (mm)
= 1U 3 slots LGX chassis

CO Shelf: LGX-RCK-14S-3U

LIM-3C 35nm 53nm 55nm 35nm  53nm 55nm

- 482.6(W) x 132.5mm(H) x 188.1(D) (mm) RN Outdoor Enclosure : LGX-ENC-2S
= 3U 14 slots LGX chassis = |P53 rating
= 3 AWG Modules (2 slots) of 1351nm, 1531nm and = 267.0(W) x 364.7(H) x 128.9(D) (mm)

1551nm
* Each AWG mux/demux of 32 wavelengths

= 1 thin film filter Module (1 slot) for combining 3 DWDM
(35/53/55)

2 slots for RN MUX/DeMUX

‘ ; »
SE o ‘
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Part 4: Network Topology




PN Infinity Network Topology

= Point to Point = Cascade

CCCCCCCCCC

3 > 38 B B

——
1A-3200N [ | LIM-3C LID-6C _—l—% IA-3200N LIM-3C
SSSSSSSSS .
% CVIX16A-W55

5555555555

LLLLLLLLLLLLL

8)
& .
5 o
> 3
A A
o

5555555555555555555555555

SSSSSSSSS

= Point to Point Protection = Ring Protection

_— B — _—,_CRNaA-53H LMU-SR1 [SREREEL]
1A-3200N LIM-3C LSU.pS I LMU-PR | | % = 3~
% CCCCC 551 1A-32 LIM-2C ' | é%
:
CMX16A-W55 e LLLLLLL

sssssssss
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= Point to Point = Cascade

cccccccccc

X16A.
—
]
—
—_— 1 L — — -
=p H-2>-H € =p H-29 19 €| (€ (€l € (€
— —
|A-3200N CMX16A-W53 LIM-3C LID-6C 1A-3200N CvXI6AWSS u LIM-3C toss ) Lo 350 ) Lo s Lun s Lo 5501
— LCMXI6A W3 ) —— ——
{ -S| 19+ (€ € (€ € €
CMX16A-W55
—

= Point to Point Protection = Ring Protection

CCCCCCCCC

LLLLLLL

aaaaaa
> Tel = @ —A?he [ €
CMX16A-W35 CMX8A-W35L —
ccccc 351 x —
— -‘—‘-

f— - — _—
=p E ’ —ps R < E ,% 1Sy-51
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LSU-PS =

]

1l
A4

|A-3200N

w

333333333

R

1A32000 CMX16A-W53 LIM-3C LMU-PR bt
S
%‘ ] ’%‘ LIM-2C " I
CMX16A-W55 LMU-SR2 —L
CRNBA. 551

sssssssss

55555555
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Summary

WDM PON: Infinit Acess

Reduce OPEX by operating passively in remote sites
Reduce SKU number of SFPs by using Tunable SFPs
Support point to point, linear and ring topology

Field proven technology by nationwide 5G deployment in Korea

Semi Passive : IMUX+

1+1 fiber protection of the WDM
Proactive provisioning by Al enabled monitoring channels

All Passive: iIMUX

Cost effective Passive with tunable SFP+
Enables 94 wavelengths (48 channels) over single fiber
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Part 5: Appendix

|IA-3200 Brochure



file:///C:/Users/skchu/Documents/210308- INFINITY ACCESS™ Brochure.pdf
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