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Revisit CFI for Bidirectional 50Gb/s Optical Access PHYs
 During IEEE 802 July plenary meeting，”Bidirectional 50Gb/s optical access PHYs call for 

interest” is discussed from 5G Mobile network application perspective as:

 In the past, the IEEE 802.3 Ethernet Working Group has standardized bidirectional optical 

PHYs running at 100Mb/s and 1Gb/s over one single mode fiber, that are intended for optical 

access applications. Presently, the bidirectional 10 Gb/s and 25 Gb/s Optical Access PHYs 

Study Group has started. In the near future, due to the high bandwidth requirement of 5G 

mobile networks, bidirectional links running at 50 Gb/s will be needed. This Call for Interest 

is to assess the support for the formation of a study group to explore the development of 

50Gb/s bidirectional optical access PHYs.

 This application and technical requirement is supported by several Carriers, Telefonica, China 

Mobile, China Telecom, etc at Application and Technical Feasibility to Support Bidirectional 

10&40 km Optical PHY for 50GbE on Spokane meeting at 2018.

http://www.ieee802.org/3/cfi/0718_2/CFI_02_0718.pdf
http://www.ieee802.org/3/NGBIDI/public/1809/180911_Appl&TechFeasibilityOfBidirectional10&40kmPHYfor50GbE_R1.pdf
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Fiber Reach in 5G Mobile Network for 50GbE BiDi PHYs

 For Fronthaul, latency from REC to RE limit the 

acceptable fiber length, 10km to 20km is observed in 

centralized RAN (C-RAN).See: 

https://www.exfo.com/en/resources/blog/preparing-transport-

network-for-5g/

 As potential relaxed latency requirement for fronthaul, extend 

reach is possible as for large scale Geographical area:
http://www.ieee802.org/1/files/public/docs2018/cm-mustala-eCPRI-update-0718.pdf

 For Backhaul, from huang_ecdc_01_0716 of China Mobile, 10GbE with 10km and 40km reach is most popular deployed

https://www.exfo.com/en/resources/blog/preparing-transport-network-for-5g/
http://www.ieee802.org/1/files/public/docs2018/cm-mustala-eCPRI-update-0718.pdf
http://www.ieee802.org/3/ad_hoc/ngrates/public/16_07/huang_ecdc_01_0716.pdf
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Reference of Duplex Fiber Link Loss for Mobile Network Application

 Reference to Clause 139: for 50GBASE-LR(Ratified), for 50GBASE-ER(D3.1):
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Further Information on Wavelength Choice Needed
 50GBIDI baseline Proposal including wavelength plans have been presented on January in 

Long Beach.

 Except operating wavelength and TDECQ, the optical transmitter and receiver characteristics 

of 50GBASE-BLR (50Gb/s over 10km) and 50GBASE-BER (50Gb/s over 40km) using the 

existing 50GBASE-LR and 50GBASE-ER specs have been adopted on May in Salt Lake City. 

Motion on 50Gb/s BIDI over 10km Motion on 50Gb/s BIDI over 40km

 The wavelength choices for 50Gbps BIDI PHY need further information by simulation and 

measurement results.

http://www.ieee802.org/3/cp/public/1901/190114_Baseline proposal-50G BIDI 2019.1.11.pdf
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Test Setup for Wavelength Investigation

 The BER online tests were done in room and high temperature.
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Test Result of 50Gb/s PAM4 over 10km
 With the measured chirp, it was found that the simulated dispersion penalty of 50Gb/s PAM4 over 10km based on DML is 

increased by 0.35dB when the wavelength is expanded from 1317.5nm to 1337.5nm, 

 Given the adopted 50GBASE-BLR baseline spec, receiver sensitivity measurements show that there have 2dB margin by 

using 1330nm DML over 10km positive dispersion fiber.

 The measured dispersion penalty is about 0.4dB, which is similar with simulation result.

 The measured penalty introduced by high temperature is about 1.5dB. 

0.35dB

~High Temperature

Penalty:1.5dB

2E-4

Adopted Rx Sens spec

-8.4dBm@SECQ=1.4dB

-7.8dBm@SECQ=2.0dB

Margin 2dB

50GBASE-LR Spec

1317.5nm

Proposed 50G 10km Spec

1337.5nm

Dispersion

Penalty:0.4dB
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Test Result of 50Gb/s PAM4 over 40km

 The measurement results show that the link budget of 50Gb/s PAM4 over 40km can not be 

closed by using 1270nm DML and APD.

 The penalty introduced by high temperature is about 2.2dB.

 The benefit brought by positive chirp is around 0.4dB.

2E-4

Penalty:2.2dB

2E-4

Adopted Rx Sens OMA spec

-15.1dBm@SECQ=1.4

-14.5dBm@SECQ=2.0
Gap

1dB

Gain:0.4dB
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Recommendation on Wavelength Choice

 Based on the test result, the following wavelength would be 

suggested for 50Gb/s BIDI PHY application. 

*nominal

Reach Up Stream Down Stream

50GBASE-BLR 10km 1270* 1330*

50GBASE-BER 40km 1295* 1309*
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Transmitter Characteristics of 50Gb/s BIDI PHY

Description Proposal Unit

10km 40km

Signaling rate 26.5625 26.5625 GBd

Wavelengths (range)
Up: 1264.5 to 1277.5

Down: 1324.5 to 1337.5

Up: 1292.21 to 1296.59

Down:1306.29 to 1310.19
nm

Side-mode suppression ration (SMSR), (min) 30 30 dB

Average launch power (max) 4.2 6.63 dBm

Average launch power (min) -4.5 0.4 dBm

OMAouter (max) 4 7.4 dBm

OMAouter (min) -1.5 3.4 dBm

Launch power in OMAouter − TDECQ (min) -2.9 2 dBm

TDECQ (max) 3.2 3.2 dB

TDECQ – 10log10(Ceq) (max) 3.2 3.2 dB

Average launch power of Off transmitter, each lane 

(max)
-16 -15 dBm

Extinction ratio (ER) (min) 3.5 6 dB

Transmitter transition time (max) 34 34 ps

RIN OMA (max) -132 TBD dB

Optical return loss tolerance (max) 15.6 TBD dB

Transmitter reflectance (max) –26 –26 dB
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Receiver Characteristics of 50Gb/s BIDI PHY

Description Proposal Unit

10km 40km

Signaling rate 26.5625 26.5625 GBd

Wavelengths (range)
Up: 1324.5 to 1337.5

Down: 1264.5 to 1277.5

Up: 1306.29 to 1310.19

Down: 1292.21 to 1296.59
nm

Damage threshold 5.2 -2.37 dBm

Average receive power (max) 4.2 -3.37 dBm

Average receive power (min) −10.8 −17.6 dBm

Receive power (OMAouter) (max) 4 -2.6 dBm

Receiver reflectance (max) −26 −26 dB

Receiver sensitivity (OMAouter) (max) max(−8.4, SECQ − 9.8) max(−15.1, SECQ − 16.5) dBm

Stressed receiver sensitivity (OMAouter) 

(max)
-6.6 −13.3 dBm

Conditions of stressed receiver sensitivity test

Stressed eye closure for PAM4 (SECQ) 3.2 3.2 dB

SECQ – 10log10(Ceq) (max) 3.2 3.2 dB
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Illustrative Link Power Budget of 50Gb/s BIDI PHY

Description Proposal Unit

10km 40km

Power budget (for maximum TDECQ) 10.1 21.7 dB

Operating distance 10 40 km

Channel insertion loss 6.3 18 dB

Maximum discrete reflectance TBD TBD dB

Allocation for penalties (for maximum TDECQ) 3.8 3.7 dB

Additional insertion loss allowed 0 0 dB
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Summary

 According to the 5G network requirement, the 10km application link loss would be 6.3dB and the 

40km application link Loss would be 18dB.

 Regarding 50Gb/s PAM4 over 10km, 1330nm would be a reasonable choice

 The dispersion penalty is acceptable when the wavelength is expanded from 1317.5nm to 

1337.5nm.

 Regarding 50Gb/s PAM4 over 40km, LWDM would be a better choice:

 It would be too difficult to use 1270nm DML because of the significant penalty introduced by 

high temperature.

 LWDM wavelength choice would allow to share the same optics with 100GBASE-LR4, 

100GBASE-ER4, 200GBASE-LR4, 200GBASE-ER4
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