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Introduction

* In 2022.09 meeting, the following objectives were approved by GT50G SG
* 100G MAC Rate Bidi operation
e 200G MAC Rate Bidi operation
* Fiber link of 10/20/40km for both rates

* Use case for the interested Bidi Optics ranges over mobile front haul, PON and
Metro access network. The diverse application requires the Optics to adapt to

* multiple generations of equipment with different serdes technology
* various operation environment

* From a standard point of view, it is important that the variety of
aﬁplication/market is recognized and supported, while not making the technical
choice too fragmented. i.e. so that the standardized technical choice(s) could
exploit the benbefit of broad market potential and large volume to arrive at low
cost.

* This contribution discusses possible technical solutions for the established
objective, pointing out the challenges faced by different solutions, hoping to
inspire more technical discussion in this task force



100G BIDI PtP in IP Market
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Typical Optical Cabling for Mobile Transport Network
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100G Bidi Optics: System Interfacing
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200G Bidi Optics: System Interfacing
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Leveraging the 50G/lam investment for 100G-Bidi Optics
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Leveraging the 50G/lane investment for 200G-BR Optics
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IEEE 802.3-2022’s 50GBASE-BRx, 400GBASE-LR8 and 400GBASE-ER8 provide a good reference point for baseline



Link budget based on 2x50G Bidi Optics

10km 20km 40km

power budget(dB) 10. 1 18. 7 21.7
channel IL(dB) 6.3 15 18
maxim discrete reflectance(dB) -26 -35 -35 Same as 802.3cp
allocation for penalties (dB) 3.8 3.7 3.7 Same as 802. 3cn
Max positive dispersion(ps) 33. 43 18. 53 37.06 100G Bidi
Min negative dispersion(ps) -59. 36 -56.10 | -112.21
Max positive dispersion(ps) 9. 27 18.53 37. 06 .

; : ; 3 200G Bidi
Min negative dispersion (ps) -50. 28 -100. 56 | -201. 13

3.2dB

0.5/0.6dB
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Extending the 100G/lam Optics to 40km(1) 100G Bidi
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*: The work of 400G-ER4-30 in 100G LAMBDA MSA is still on going, reference is made to 400G-LR4-10 and 100G-ER-20/40



Extending the 100G/lam Optics to 40km(2) 200G Bidi

Wavelength Plan Choices on the table
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*: The work of 400G-ER4-30 in 100G LAMBDA MSA is still on going, reference is made to 400G-LR4-10 and 100G-ER-20/40



Link budget of 1x100G based Bidi Optics

10km 20km 40km

power budget(dB) 11 19.4 22.5 IEEE/100G Lambda MSA
channel IL(dB) 6.3 15 18 3.4/3.9dB
maxim discrete reflectance(dB) -33@4connector -35 -35
allocation for penalties (dB) 4. 3% 4.4 4.4 } 0.9/0.5dB
Max positive dispersion(ps) 15.78 26. 74 53. 48
Min negative dispersion(ps) -38. 05 -28. 27 -56. 54
Considered Wavelengths (nm) 12916.5/ 1308.09 ~ 1310.19 72 As defined in 100G

131146.5 1312.68~ 1314.78 LAMBDA MSA for 100G-ER-

%:TDECQ max is 3.4dB in IEEE 100G-LR1 20 and 100G-ER-40

A johnson _optx 01 0319 un-optimised

7
6
: 20km A johnson optx 01 0319 optimised
6 Pe
5 L e Yu optx 01a 0319
o o 10km R 5 Pe yu optx 01a 0319 predicted
4 ———=—14 = — g 4 o d o lewis cu adhoc 041719
& o ° P X 3 SEaE etu b el
g X R ° . : o] 5 ¢ schube 3cu 01 0519 Si Ph (CD pen)
3 ® t | v
E A . K ® e : 4Okm Cl:i q----- e----- T o X mazzini_3cu adhoc 082119 Si Ph
- o ' 22 % i : X
2 e i i a || 100G Lambda MSA
® 1 A i
1 o i[% 5 4 100G Lambda MSA excessive
i L ] |
1 0 _ A o2 L i I N | CWDM grid 10 km
0 : - CWDM grid 7 km
-1
0 0 s0 40 30 20 10 o 1w 2 2 « Outofbound 70 60 50 40 30 20 10 0 10 20 30 40

Dispersion (ps/nm) Dispersion (ps/nm)

https://www.ieee802.org/3/cu/public/Sept19/stassar 3cu_01_0919.pdf



Correlation with |IEEE base standard
| | [pmp  |Logic&Flectrical |

100G Bidi 2*50G 10km 200G-LR4 |IEEE 802.3-  CI91 RS FEC/CI 82 PCS
2022 Cl 83/135 100GBASE-R/P PMA

2*50G 20/40km 200G-ER4 Annex 83E/135E/120G/135G
cl122 AUI

200G Bidi 4*50G 10km 400G-LR8 Cl'119 PCS
Cl120 PMA

4*50G 20/40km 400G-ERS8 Annex
83E/135E/120C/120E/120G/1
35G AUI

I N L T

100G Bidi 1*100G 10km 100G-LR1*  cl140 Same as 50G based
1*100G 20/40km NA NA

200G Bidi 2*100G 10km NA NA
2*100G 20/40km NA NA

*: with modification of wavelength



Summary

* The upgrade of 5G network will promote the upgrade of mobile transport network, leading to the change
from 25G Bidi optics to 50G/100G Bidi optics.

* PtP Grey link in IP Ran Network requires optics that are reliable and provides sufficient link budget margin
to accommodate its diverse deployment environment, some of which :
* uses older fibers

e are less maintained and

* can be in harsh temperature and high humidity.

* Technical situation faced by this TF is more complicated than the previous 802.3cp project, where
10/25/50G bidi optics each has a best single lambda choice available. While in this project, both 50G/A and

100G/A offer possible solutions to fulfill 100G/200G Bidi and both have some shortcomings, either cost-
related or performance-related.

* 50G/A could be used to develop 100G/200G Bidi Optics
* 1 wavelength plan for the three cases 10/20/40km

* Proven field feasibility and technical robustness with 200G-LR4/200G-ER4/400G-LR8/400G-ERS8

* 100G/A is also a candidate technology, but has challenges and concerns to answer

e Simpler module structure, lower power consumption and possible reuse of the DC supply chain for 10km
* New Tx EML needed for 20/40km due to new wavelengths

* The concern on chromatic dispersion’s impact on higher peed Bidi optics and long reach is a shared view, and has been
previously discussed in johnson_nea_01a _220223.



https://www.ieee802.org/3/ad_hoc/ngrates/public/calls/22_0223/johnson_nea_01a_220223.pdf

Next Step

Further investigation on link budget based on 50G/A, which the WDM loss considered.

New experimental data using 100G-LR and 100G-ER products needed to build confidence on its
viability in 40km reach and 200G Bidi WDM opitcs.

MPI penalty

Non-linear issues due to WDM solution



