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Towards 6G…
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Flexibility Reliability

Green 
tech. Scalability

…

Demands
Resource allocation

…

High availability
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Higher number of
- Connected devices

- Services
- Demands

…
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- Low power 
consumption

- Energy saving 
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Also security, low power 
consumption, Ultra-Low latency
multiple tech. Coexistance, etc. 



Optical technology evolution
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Incrase of demand bitrate

Spectrum efficiency

Use of BVT (Bandwidth Variable Transponders)

Support different configurations (bitrate, modulation, fec)

min OSNR, required frequency slots (FS) 



Optical network core requirements
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Issues faced by operators:

• How to model realistic traffic models?

• How to cope with traffic increase? 

• How to reduce blocked/partially breached demands?

• Increase spectrum utilization efficiency

• Reduce investments (SDM, BDM,…)



RCSA Problem
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Network

Demands

Configs.

Find for each demand, the set of lighpaths
(path, configuration, spectrum) such that
• Min number of BVTs
• minOSNR is guaranteed (EGN)
• BR of demand is offered
• Spectrum continuity constraint
• Spectrum contiguity constraint

Blocked
demands?

Network 
Throughput

Spectral
efficiency

Input RCSA Performance

Cost & 
power



Multi-period RCSA problem
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How to cope with the BR increase demands?

Add 
regenerators 

[1]
Add bands Add fibers

LP Upgrade 
configuration 

[2]

LP addition 
[3]

LP re-
routing 
[4,5]

[1] ONDM2021 „Transmission-Aware Bandwidth Variable Transceiver Allocation in DWDM Optical Networks”
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SDM vs BDM
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[2] OFC 2020 „ HeCSON: Heuristic for Configuration Selection in Optical Network Planning”
[3] ECOC 2020 „Planning Optical Networks for Unexpected Traffic Growth”
[4] OFC2021 „Towards Dynamic Network Reconfigurations for Flexible Optical Network Planning”
[5] ONDM2021 „Evaluation of Lightpath Deployment Strategies in Flexible-Grid Optical Networks”



 Comparing three approaches:
 Approach 1: LP Upgrade 

 Approach 2: LP Upgrade + LP Addition

 Approach 3: LP Upgrade + LP Addition + LP Reroute

Case study: Nobel-Germany
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5G/6G keep increasing
BW requirements of

demands

Spectral efficiency Coping with
requirements at lowest

cost

Conclusions
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