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5G Market Overview: WDM

5G WDM roll outs full swing worldwide
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5G WDM Blueprints (MOPA)

15 km RU-DU, passive DWDM over a single fiber Blueprint
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15 km RU-DU, semi-active DWDM over a single fiber Blueprint
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WDM Blueprint

— Upto 15 km
— Up to 48 channels
— 17.8 dB loss budget

— Primarily CRAN + Fiber Constrained applications

— Option: Fixed or Tunable

9 Preferred by MOPA

Tunable Advances (10 and 25G)

— Automatic Wavelength Tuning
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MSA
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Specification available at:
http://www.smarttunable-msa.org

MOPA

Mobile Optical Pluggables

Specification publicly available in
Allance MOPA V2.1 Technical Paper
https://mopa-alliance.org
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https://smarttunable-msa.org/

New! Remote Performance Monitoring and Control — Method

» Defined and updated in MOPA technical paper v2.1 Annex B
(https://mopa-alliance.org/)

* Provides option for monitoring and controlling optical modules in a multi-vendor
ecosystem
— Current focus is Remote Performance (Diagnostics) Monitoring (also known as Remote DDMI)

» |[TU-T G698.4 (G.metro) like — but optimized for 5G fronthaul
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https://mopa-alliance.org/

New! Remote Performance Monitoring and Control — Method (cont’ed)

= Overview
— 5 kb/s RF overlay - Amplitude Modulation at < 10% modulation index (Manchester Coding)
— Messaging based on ITU-T G.698.4 frame format
— Time to send digital diagnostics between (TEE) RU to (HEE) DU within max 2s
— Avoids the need for in-band supervisory channel as in CPRI or OTN

pu (Hee) il

RU (TEE)

e E—

O

=

Data request + Control messages >

\

(@)
ikl =

-~ SFF8472 Diagnostics data

= Comparison to G.metro
— Messaging not used for module tuning, so high data rate (50 kb/s) is not needed

) — Simplified scheme using existing MCU in SFP modules = module redesign not needed
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New! Remote Diagnostics and Control — Integration and Proofing

Local TSFP28

|TSFP28_HE_Port_A
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Lize Pre-MSA Registers Pg2

Rx Bit Lock=1 Clk Lock

Rx Sym Lock=1 MancEnc Sym Lock Resst

Rx Frame Lock=1 G.698.4 Frame Lock

Num of Frames

Remote TSFP28 (from Remote Dats)

Clear Remote

Poll Remote
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TSFP28_TE_Port_A

{0x02R3, 0xR736D7)[-17.45

4307 | Temp (P34:128+86-97)
3253 Voltage(P34:128+98-09)
RxPwr(P34:128+104-105)

—

Hum of
Hum of
Num of
Num of

Frames = 75331 : 723.2 secs
Err'd Hdr Frames = 0
Err'd Data Frames = 0

LOL Frame =5

Num of Err'd Hdr Frames

HNum of Err'd Data Frames

Hum of LOL Frame

Err FrameRatio = 0_00E+000

75500 : 724_.8 secs

=1 O O

Err Frame/sec = 0.00E+000 Est. BER = 0.00E+000

Err Frame/sec = 0_00E+000

Demos for Smart Tuning and Remote Performance Monitoring

JLUMENTUM

at Booth #3415
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New! Remote Diagnostics and Control — New registers

2 wire address 1010000x (ADh)

0

96

128
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Serial ID Defined by
SFP MSA (96 bytes)

Vendor Specific
{32 bytes)

Reserved SFF-BOTS
(128 bytes)

2 wire address 1010007x (A2h)

0

56

120

127

Alarm and Waming
Threshaold (56 bytes)

Cal Constants or
Additional Enhanced
Features (40 bytes)

Real Time Diagnostics
Interface (24 byies)

Vendor Specific (7 bytes)

Page Select
{Optional 1 byte)

128

255

Fages Pages Pages
w Page 00h/01h w Page 02h w Page 03h 04h - 1Fh ¥28h - 7Fh ¥ 80h-FFh

128
SFF-8472
Contrals

: SFF-B8650 : -
User Writeable iy High Accuracy Timing
, Tunable Advertising
EEPROM (120 bytes) ' Vendor
Controls, Status Reserved Reserved specific
SFF-8472
Remaote Sensing
Vendar Specific
(8 bytes)
yPage 20h w Page 21h yPage 22h w Page 23h yPage 24h w Page 25h ¥ Page 26h y Page 27h
Remote Remote Remote Remote Remaote Remote Remote Remote
Transceiver's Transceivers Transceiver's || Transceiver's Transceiver's Transceiver's | | Transceiver's Transceiver's
Alh ADh Azh AZh AZh AZh AZh AZh
Low Mem (Bytes 128-255) Low Mem. Page 0:0/010 Page 02h Reserved Vendor Vendor
{Bytes 0-127) (Bytes 0-127) | |(Bytes 128-255)| |(Bytes 128-255)| | (Bytes 128-255) [[Bytes 128-255)( ((Bytes 128-255)
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5G Next steps amart 5
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Thank you
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