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Background

 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.

http://www.ieee802.org/3/cfi/0718_2/CFI_02_0718.pdf
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 From Minutes of IEEE 802.3 Ethernet Working Group Plenary at San Diego，

Motivation

 To support consensus on reach objective for 50GbE BiDi PHYs，this presentation will share test 

data and analysis from technical feasibility perspective

http://www.ieee802.org/3/minutes/jul18/0718_minutes_draft.pdf


35pt  

32pt  

) :18pt  

Page5

Application of Mobile Fronthaul and Backhaul 

 Potential growing diversity in bandwidth requirements, driven by specific network needs caused by emerging 5G 

applications. There are network operators who could use 50GbE bidirectional optics for their particular needs
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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 observated 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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Possible Wavelength for 50GbE BiDi Optical PHY

 Possible Wavelength for 10km fiber reach:

 Wider spaced 1270nm/1330nm offer better technical and economic feasibility in support of 

short fiber reach scenario

 Possible Wavelength for 40km fiber reach:

 1290nm/1315nm with lower dispersion and high output power to improve yield is suggested 

for extend fiber reach applications, such as 40km
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50GbE BiDi B2B Test Scenarios
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50GbE BiDi 10km B2B Test Results
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 Test Scenarios:
 BER Curve tested

 Room temperature 

 PRBS Length: one line test (~PRBS31)

 Wavelength: 1270nm/1330nm

 Launch power in OMA each lane: ~+1.5dBm

 Signaling rate lane: 26.5625Gbaud

Tx output power tested  Rx sensitivity tested  
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50GbE BiDi 40km B2B Test Results
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 Test Scenarios:
 BER Curve tested

 Room temperature 

 PRBS Length: one line test (~PRBS31)

 Wavelength: 1290nm/1315nm

 Launch power in OMA each lane: ~+5dBm

 Signaling rate lane: 26.5625Gbaud
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Optical Margin of 50GbE BIDI 10/40km Link Budget, tested

Description (Outer Eye) 10km Reach 30/40km Reach Unit

Tx OMAouter, tested 0.5 5.0 dBm

Reach 10 30/40 km

SECQ tested Tx 2 1.8 dB

Insertion loss 6.3 18 dB

CD penalty assumption 0.2 0.5 dB

MPI 0.5 0.5 dB

TDECQ assumed 2 2.3 dB

Receiver sensitivity OMA required 

@ SECQ = 1.4dB
-7.1 -14.4 dBm

Receiver sensitivity tested value 

@ SECQ = 2.0dB
-9.5 -15.0 dBm

Receiver sensitivity calculated from tested value 

@ SECQ = 1.4dB
-10.1 -15.4 dBm

Optical Margin 3 1 dB

 This table is just to verify the feasibility, not for specification suggestion.  In real product, those numbers 

could be relaxed for yield.
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Summary

 Based on the study and further potential improvement, we would like to 

recommend the following objectives for 50GbE Bidirectional Optical PHYs

 Support bidirectional transmission over a single strand of single mode fiber

 Define single lane 50 Gb/s PHYs for operation over at least 10 km

 Define single lane 50 Gb/s PHYs for operation over at least 40 km
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