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• A total of 19 blueprints defined

• Latest version includes

- Mapping of MOPA pluggables to standards

- Framework for assessing synchronization error 

(asymmetry) introduced by optics

- Proposal for 48 channel DWDM

- Auto-tuning methodology for DWDM

MOPA Blueprints and associated Pluggables
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Blueprints

included:

This presentation focuses on 4 of the 

blueprints related to PON:

1. HLS with separate ONU

2. HLS with pluggable ONU

3. LLS with separate ONU*

4. LLS with pluggable ONU*
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Future PON will be determined by new use cases and cost efficiency

GPONToday: >80% of deployed PONs are GPON

XGS PON

NGPON2be #1 PON

2020 2021 2022 2023 2024 2025

GPON 10G GPON

Long term research 50G TWDMCoherent PON

Driven primarily by residential

5G

Addressing 5G era and IND 4.0

25G WDM-PON
(WR & WS)

50G G.HSP

50-100G PON

25G PON

Current focus for mobile xhaul

within MOPA
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Why use PON for mobile transport?

FTTH Council Europe, “Forecast for Europe” 2022

>66%

Fiber is widely deployed: 

>66% of European homes passed, and increasing.

Comsof, presented at FTTH Council Europe

Fiber infrastructure sharing greatly reduces Total Cost of 

Ownership (TCO) for the Mobile Network Operator (MNO)
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Addressing mobile x-haul with PON Technology

mmWave Small Cell

Fiber serving areas (~500 homes)

OLT Feeder Fiber FMP

The opportunity:

Small cells map nicely to PON deployment

FTTH Network

<6GHz Small Cell (Street Level, lamp post)

Macro cell coverage (<6GHz)

5G Deployment

BWLatency

0,15ms x5

BWLatency

8ms x1.2

BWLatency

20ms x1

Fronthaul  

(Fx 7.2 or 7.3 / eCPRI)
Midhaul (F1)Backhaul (S1) 

The challenge:

FH demands high BW and low latency

RUCU DU

Radio site
5G New core

RUCU DU

RUCU DU

Backhaul 

Midhaul

Fronthaul 

5G Architectures to be supported
5G Spectrum

< 6GHz
5431 2

>26GHz (mm wave)
24 28 37 40 64 71

Wide bands.  Short reach. Small cells. LOSLong reach. Macros first. Small bands. 

Physical Mapping of 5G to PON
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Observations

• XGS and 25G PON are well 
suited for Midhaul (F1) and 
Fronthaul (7.3).

• 50GS could play a 
complementary role to support 
Fronthaul (7.2) 
…but requires symmetrical (i.e. 
50G upstream), low latency and 
SFP-ONU, etc

Addressing the mobile x-haul bandwidth challenge

XGS and 25G PON are well suited (BW-wise) for most 5G small cell cases

1:32 split

XGS: 25 sectors

25GS: 57 sectors

Midhaul (F1)

Fronthaul

(Fx 7.2)

25GS: 4-5 sectors

50GS: ~8-10

Fronthaul (Fx 7.3)

XGS: 12 sectors

25GS: 22-33 sectors

Assumptions:

- Simulations using 3GPP modelling tool

- 100MHz band with 4x4 mimo

- F1 simulated load @ 80-100% (95%ile)

- Fx simulated load @ 60% (100%ile)
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Addressing the mobile fronthaul latency challenge

OLT
ONT

5G RU

5G DU

5G MAC

Follower

5G/PON MAC 

collaboration 

(co-DBA/CTI)

5G MAC

Leader

PON MAC

Follower

PON MAC

Leader

125 ms frame

1 burst per

frame

multiple bursts 

per frame

5G RU

5G RU

Sample latency requirement for FH: 150ms
(to cover faming, BW allocation, ranging …and time for light to travel)

• Latency of PON can be reduced to <50ms allowing >10km 
of fiber (for the speed of light)

Mitigation techniques

•Multi burst packet

•Collaboration between 5G/PON MAC

(i.e. Cooperative-DBA / CTI)

•Alt. wavelength for ranging

or Whisper ranging 

There are solutions to reduce latency for fronthaul on PON
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• PON is one of the technologies supported by MOPA

• It is especially well suited 

• for small cell deployment

• for converged operators

• XGS and 25GS PONs can nicely support the bandwidth for Backhaul, midhaul and fronthaul 7.2

• FH 7.3 requires more bandwidth and could take advantage of 50G …but would need symmetric

• Latency challenges for fronthaul are being addressed by standards collaboration

• Cooperative DBA / CTI

Summary
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Thank you

Ronald Heron
Lead Technology Strategist

Fixed Networks CTO
Nokia

Ronald.heron@Nokia.com
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