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In 2Q 2021, ACG Research conducted primary research on the potential impact of open optical 
networking on the evolution of service providers’ transport networks. The survey focused on the 
value of open optical networking, the approach service providers are likely to take in their open 
optical networking investments and deployments, and their preferences about how they will work 
on this network transition over the coming years.

We surveyed 52 network engineering and planning practitioners, globally, and engaged in 
detailed interviews with an additional four service provider managers and executives. From these 
interactions we gained deep insights into the opportunities and challenges perceived by service 
providers in adopting open optical networking. This report highlights the findings of the research.

Survey Context

Open Optical Networking is an optical network1  design methodology that disaggregates 
transponders2 from the underlying optical line systems, allowing service providers to deploy 
the transponders  of multiple vendors over a common underlying optical line system. This 
disaggregation enables service providers to:

• Exploit the faster innovation in optical engine3  technology as compared to line system 
technology,

• Obtain the favorable pricing on transponders provided by vendor competition, and

• Protect the supply chain by securing multiple sources of transponders.

EXECUTIVE 
SUMMARY

1      In the context of this study, an optical network is a network of communications links that are encoded in light to transmit their information. 
The data of each link is presented to the network as an electrical signal, converted from electrical to optical (of a specific wavelength) with a 
transponder, transmitted from origination site to termination site via routing of that optical wavelength, and converted back to an electrical signal 
at the termination site with a transponder.

2     In this report, to keep references simple, we simply use the transponder term for the functions being performed.

3     The optical engine is a self-contained electrical and optical transceiver unit that supports high-speed DWDM optical signal transmission; it 
consists of the electronics and optronics set that makes up the transponder.
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For additional context, today, coherent DWDM optical engines can be used in both pluggable and 
embedded form factors (for example, on a sled for a compact modular optical platform). Pluggable 
coherent optical modules can be deployed directly into routers, switches, and multiplexers and 
thus eliminate the need for a separate optical transponder. There are multiple applications where 
this may be used, including metro/regional data center interconnection (DCI) and high-speed 
router interconnection. Recently, optical systems vendors and component manufacturers have 
begun to offer 400 Gb/s pluggable modules in the form of 400G ZR and 400G ZR+. However, not 
all applications of optical engines are in the form of pluggable modules. Embedded optical engines 
are an ideal fit for use across open optical line systems, particularly with the introduction of 5th 
generation, 800G coherent technology.

With separate vendors supplying optical engines (both pluggable and embedded) and the optical 
line system, the automation and management of the multivendor solution takes on added 
importance for service providers. To facilitate software control and automation, service providers 
will increasingly deploy a software-defined networking (SDN) control layer to support vendors’ 
programmable equipment utilizing common data models and open APIs.

Figure 1 presents a summary of the key findings we obtained in the research.

Figure 1. Key Findings of the Open Optical Networking Survey

OPEN OPTICAL NETWORKING KEY FINDINGS
Greatest Benefits

Faster innovation
No vendor lock-in
Reduced capex

Greatest Barriers

Complexity in logistics, operations, 
troubleshooting

Unused Capacity in installed chassis

Opportunity in Changing  Traffic Patterns

Highest Growth Areas
Residential Access:  46%

Metro & Aggregation:  45%
Data Center Interconnect 44%

Deployment Timing

Respondents expect some deployment by 
year’s end.

46% of all respondents
75% of OTT Cloud Providers

45% of Network Service Providers

Pluggable Deployments

Expect 400ZR deployment by year’s end
59% of all, 100% of OTT Cloud

Expect 400ZR+ deployment by year’s end
48% of all, 75% of OTT Cloud

800G Coherent Optical Engines

Source from non-incumbent supplier
83% willing,  OTT Cloud & MSO most willing

Initial 800G deployment
46% by year’s end, 89% by end of 2022

100% of OTT cloud respondents by year’s end

Software Defined Networking

Importance of SDN to Open Optical
70% of all - critical or extremely important

Optical SDN control time frame
63% of respondents – by year’s end

100% of OTT Cloud Providers - by year’s end

Benefits of Software Automation

Network planning and design
Fault, configuration, performance monitoring and 

related analytics
Network upgrades and expansion

Survey

• 52 Individuals surveyed from 36 countries
• 4 demographic questions
• 23 substantive questions on open optical

networking considerations
• 4 in-person one-hour interviews

I would say the main benefit is not getting stuck in roadmaps, where suddenly one vendor is far beyond or behind 
everyone else, so that we can now have the latest and greatest in our network at all times.

Technical Vice President of European wireline network operator
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Discussion  Of  The  Survey  Findings

In the following sections we describe the highlights from each area of the findings from the research.

Benefits of and Barriers to Open Optical Networking
Respondents indicated the greatest benefit they would gain 
from open optical networking is its support of faster innovation 
cycles, which allows quicker adoption of technological advances 
as they occur as compared to using closed systems. This 
benefit was not only selected by the highest number of survey 

respondents, but it was also identified as the most significant benefit by the interview respondents.

Respondents of the online survey and the interview respondents identified prevention of vendor 
lock-in as the second most important benefit. The third most important benefit is reduced capex. 
Faster innovation cycles supported by open optical networking and reduced capex are both partial 
results of the second most important benefit, prevention of vendor lock-in.

Greatest Benefits

Faster innovation
No vendor lock-in
Reduced capex

Figure 2. Comparison of the Significance of the Various Benefits Obtained by Deploying 
Open Optical Networking

Of the various service provider types, only the MSO respondents failed to identify open optical 
networking’s support of faster innovation cycles as the most important benefit; they selected the 
prevention of vendor lock-in as the most important benefit.

Faster innovation cycle Eliminate vendor lock-in Lower Capex Lower barrier to entry for
specialty entrants

Shorten lead time for
capacity deployment

Lower OPEX
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Comparison of the Magnitude of the Various Benefits of Deploying Open Optical Networking
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Greatest Barriers

Complexity in logistics, operations, 
troubleshooting

Unused Capacity in installed chassis

The most significant barrier to the use of open optical networking 
is the logistical, operational, and troubleshooting complexity 
that results from dealing with multiple vendors, according 
to the greatest number of survey respondents. The interview 
respondents expressed similar concerns, pointing to several 

The biggest barrier to open optical networking is always the 
operational barrier. When you have a single closed solution, it 
generally comes along with tool sets that do your functions, like 
route planning. When you introduce multivendor solutions, you 
have to develop tool sets of your own.

operational issues. The participation of multiple vendors in an optical connection leaves the service 

provider as the network integrator and 
operator to ensure the successful turn-
up of the multivendor connection and 
ongoing maintenance for and planning 
of the network. No single vendor entity 
may want to take responsibility for the 
deployment and operation of the network because it includes another vendor’s (and perhaps a 
competitor’s) equipment.

The second greatest barrier is the potential for underutilization of the installed base of chassis-
based single-vendor solutions as the service provider utilizes the new open optical systems for 
the provision of new services, stranding the unused chassis slots of the original optical platforms. 
Such underutilization not only represents an opportunity cost but can also reflect poorly on the 
performance of the service provider’s management team to external entities (such as financial 
analysts and regulatory bodies).

Figure 3. Severity of the Barriers to Open Optical Networking

Engineering Vice President of US wireline network operator

Lack of multivendor SDN control and automation

Insufficient internal IT/software resources to integrate into back-office systems

Lack of education/ training/know-how for operations team

Lack of or immature standards

Lack of or immature common data models

Lack of multivendor planning tools

Commercial complexity of dealing with multiple vendors

Installed base of chassis

Logistical, operational and troubleshooting complexity of dealing with multiple vendors

Severity of Barrier

Comparison of Severity of the Barriers to Open Optical Networking

Lack of multivendor SDN control and automation

Insufficient internal IT/software resources to integrate into back-office systems

Lack of education/ training/know-how for operations team

Lack of or immature standards

Lack of or immature common data models

Lack of multivendor planning tools

Commercial complexity of dealing with multiple vendors

Installed base of chassis

Logistical, operational and troubleshooting complexity of dealing with multiple vendors

Severity of Barrier

Comparison of Severity of the Barriers to Open Optical Networking
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Impacts of Network Traffic Growth

Changing Traffic Patterns
Areas with Highest

Annual Growth
Residence Access: 46%

Metro & Aggregation: 45%
Data Center Interconnect: 44%

In terms of factors motivating service providers to consider 
growing their deployments and adopting new methods when 
doing so, survey respondents indicate that most of their traffic 
growth will be seen in access and metro areas versus long-haul 
and sub-sea networks. We calculated a weighted average of 
the growth they anticipate for each of the network segments, 

resulting in the highest expected growth rate being 46% in their residential access networks, followed 
by 45% in their metro and aggregation networks, and 44% in their data center interconnection 
networks.

Figure 4. Anticipated Growth Rate by Network Segment

During our interviews with the four different service providers, all commented that their traffic 
growth may even be higher, ranging between 50% and 70% annually.

Providers expect high residential growth to be driven by increased work and study from home, 
entertainment, and more fully connected homes. In turn, the high residential traffic, combined with 
traffic increases in mobile broadband access, edge-based data centers and distributed applications, 
will drive increases in aggregation and metro network traffic. Data center interconnection traffic 
growth is due to increases in cloud-based applications, distributed data centers, and traffic flowing 
between them. These service providers anticipate growth in 5G xHaul traffic, but perhaps not in 
proportion to its hype.

46%

45%
44%

43%
42%

42%

39%

34%

36%

38%

40%

42%

44%

46%

48%

Residential Broadband Metro Data Center Interconnect 5G Fronthaul/Backhaul Longhaul/Core Network Peering Undersea

Da
ta

 ro
un

de
d 

to
 n

ea
re

st
 w

ho
le

 p
er

ce
nt

ag
e.

Responses of "N/A" were ommited from the calculations for this chart.

Weighted Average Anticipated Growth Rates



Directions in Open Optical Networking for 
Service Providers’ Transport Networks 

7

Deployment Timing for Open Optical Networking

Probably 20% of our overall network is open 
at the moment, and it’s going  to go within 50%  
not very long. I think the focus is currently on 
new routes. All these new builds are completly 
open.

Deployment Timing
Respondents expect some 

deployment by year’s end: 46% 
of all Respondents

75% of OTT Cloud Providers 
45% of Network Service Providers

Just over half of the respondents indicated that their networks
are currently between 40% and (up to) 100% open. Network 
service providers reported the highest portion of optical 
network openness, believing that 51% of their infrastructures 
can support open optical designs. From a regional perspective, 
European operators believe 60% of their infrastructures are 

capable of supporting open optical designs. However, capability of supporting open optical 
designs does not mean deployments are yet actually hosting alien wavelengths. A couple of 
the interview respondents mentioned deploying alien wavelengths over legacy single-vendor 
optical systems, so the relatively high percentage of open optical networking capability in these 
networks may not be based on explicitly open optical line systems.

The respondents then estimated when their companies would first deploy open optical 
networking. Forty-six percent of the respondents anticipate deploying some amount of open 
optical networking by the end of 2021. It should be noted that “intending to deploy” does not 
indicate a scale of deployment that will be achieved; it only indicates a readiness to deploy to 
some degree. The interview respondents are practically universal in their claims that they have 

already begun to deploy open optical 
networking, the exception being the
domestic networks department of the
Asia-Pacific region wireline network 
operator, which reported having no
open optical networking deployment 
target in mind.

Figure 5. Timeline to Deploy Open Optical 
Networking Solutions

Technical Vice President of European 
wireline network operator 

46%

27%

10%

8%

10%

Timeline to Deploy Open Optical Networking 
Solutions

By end of 2021

2022

2023

2024 or later

Unknown/No
plans to deploy
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We’re just reaching the inflation point 
today where  n x 100G connections between 
routers is less cost-effective than 400G. 
So, it’s still the early days for 400ZR. 

Engineering Vice President of US wireline 
network operator 

400G Coherent Optical Pluggable Modules

Figure 6. Anticipated Timeframe for Deployment of 400ZR

We asked the respondents about their plans for both 400G 
ZR and 400G ZR+ coherent optical pluggable modules. Those 
findings are described in that order here.

400ZR Deployment Timeline
Fifty-nine percent of the respondents reported that they have 

Pluggable Deployments

Expect 400ZR deployment by year’s 
end: 59% of all, 100% of OTT Cloud

Expect 400ZR+ deployment by 
year’s end: 48% of all, 75% of OTT 

Cloud

either deployed or will have deployed 400ZR by the end of this year. (Once again, “intending 
to deploy” does not indicate a scale of deployment that will be achieved.) The percentage of 
respondents that anticipate the initial deployment of 400ZR by the end of 2022 rose to 87%. 
The anticipated timeline varies significantly by the type of service provider. All the OTT cloud 
respondents expect to be doing 400ZR deployments by the end of the year. Only 56% of the 
network service providers expect to begin deployment of 400ZR by the year; 87% expect initial 

deployment by the end of 2022. Half 
the MSO respondents anticipate 
400ZR deployments by the end
of the year, but all of them expect 
initial deployment by the end of 
2022. The interview respondents 
anticipate similar timing.

60%

27%

6%
6%

2%

Expected timeline to equip routers with 400G Coherent DWDM 
pluggable optics

By end of 2021

2022

2023

2024 or later

Never.  No intention to
deploy ZR optics in routers.
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400ZR+ Deployment Timeline
Overall, 48% of respondents anticipate deploying 400ZR+ by the end of this year, and the  percentage that 

expect deploying by the end of 2022 is 81%. 

Figure 7. Anticipated Timeframe for Deployment of 400ZR+

We’ve done a fair amount of trailing and testing 
with the proprietary early variants of  400ZR+ 
and have been pretty impressed with one chip-
maker’s solution. 

Engineering Vice President of US wireline 
network operator 

Once again, the anticipated timeline 

varies significantly by the type of service 

provider. OTT cloud providers are the 

most ambitious in 400ZR+ introduction, 

with 60% foreseeing deployment by the 

end of the year (and the rest forecasting 

deployment by the end of 2022). Just under 

half (49%) of the network service providers 

expect the deployment of 400ZR+ by the 

end of this year (and 78% by the end of 

2022). None of the MSO respondents see 

initial deployment by the end of this year; 

they all expect deployment by the end of 

2022.

Expectations vary considerably by region, from 69% of 

respondents from EMEA to only 26% of respondents from 

the North Americas anticipating 400ZR+ deployment by 

the end of 2021. The interview respondents also forecast 

deploying 400ZR+ a bit later than 400ZR, but they express 

much more interest in 400ZR+ than in 400ZR.

800G Coherent Optical Engine Technology

800G Coherent Optical Engines
Source from nonincumbent supplier:

83% willing, OTT Cloud & MSO most willing.

Initial 800G deployment:
46% by year’s end, 89% by end of 2022, 

100% of OTT Cloud respondents by end of 
2022

We asked the respondents about their plans for 800G coherent

optical engines from two perspectives. First, we inquired 

as to how likely they were to deploy the latest generation 

800G coherent optical engine technology from a different 

vendor than their current supplier(s). Then we asked when 

they expected to deploy the latest generation 800G coherent 

optical engine technology in their network. Those findings are described in that order here.

48%

33%

12%

4%
4%

Timeline to equip routers with 400G ZR+ DWDM 
pluggable optics

By end of 2021

2022

2023

2024 or later

Never.  No intention to 
deploy ZR+ optics in 
routers.
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Likelihood of Switching Vendors for 800G

800G Deployment Timeline 

Eighty-three   percent of the respondents appear willing (35% very likely and 48% somewhat likely) 
to deploy 800G coherent optical engine technology from a different vendor than the vendor(s) 
they currently use. This “Lack of supplier loyalty” is shown most strongly in the OTT cloud and 
MSO respondents; all indicate being either very or somewhat likely to consider switching. On the 
other hand, network service providers, while generally open to considering a change, also had 20% 

Regarding anticipated 800G deployment timing, 46% of the respondents expect to deploy (not 
indicating volume of deployment) the latest generation 800G coherent optical engine technology 
in their networks by the end of this year and another 33% by the end of 2022.

indicating they are unlikely or not at all 
likely to change.

The interview respondents, all being 
network service providers, expressed 
caution regarding changing vendors for 
a better 800G solution (similar to the 
greater loyalty of online network service 
provider respondents). Accordingly, 
one interview respondent emphasized 
the partnership his company enjoys 
with its vendors.

OTT cloud providers again appear to be 
the most ambitious, with all anticipating 
deployment of 800G coherent optical engine 

Figure 8. Likelihood of Switching to a Different Vendor for 
Deploying 800G Coherent Optical Engine Technology

Figure 9. Anticipated Timeframe for Deployment of 
800G Coherent Optical Engine Technology

We have production tested an 800G solution, trialed 
it, and we’re going through type certification and 
getting for deployment, reasonably soon. 800G rides 
quite well with what we’ve got; it’s not a big forklift 
or anything. It also integrates with what is currently 
on our optical lines systems; we will mix them. 

Optical & IP Strategist of APAC region wireline 
network operator 

35%

48%

13%

4%

Likelihood to switch to a different vendor for 
deploying 800G coherent Optical Engine Technology

Very likely

Somewhat likely

Unlikely

Not likely at all

46%

33%

8%

6%

8%

Expected timeline for deployment of latest generation 
800G coherent optical engine technology

By end of 2021

2022

2023

2024 or later

Unknown/No plans to deploy the
latest generation optical engine
technology in our network
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Figure 10. Importance of Software Defined Networking for Open 
Optical Networking

technology by the end of 2022. Seventy-seven percent of the network service provider respondents 
expect deploying this technology by the end of 2022, as do half the MSO respondents.

Of the interview respondents, one has already begun deployment of 800G technology; another is 
trialing the technology; another has yet to see a definitive need for 800G technology at this time.               

Software Defined Networking for Open Optical Networking

We asked the respondents about their plans for
employing SDN from two perspectives. First, we 
asked their opinion of how important SDN control 
and software automation are in the deployment and 
operation of multivendor open optical networking. 
Then we asked when they intend to deploy SDN control 

Software Defined Networking

Importance of SDN to Open Optical: 
70% of all, critical or extremely important 

Optical SDN control time frame:
63% of respondents by year’s end

100% of OTT Cloud Providers by year’s end

in their optical transport networks. Those findings are described in that order here.

Importance of SDN for Open Optical Networking
Seventy percent of respondents indicate belief that SDN control and automation are critical or 
extremely important to deployment and operation of open optical networking. The other 30% 

(with a rounding error appearing 
in the chart) state that SDN control 
is somewhat important but not 
critical or extremely important. 
The interview respondents are 
unanimous in reporting SDN 
control as critical to the deployment 
of open optical networking.

All the OTT cloud provider 
and MSO respondents rate the 
importance of SDN control and 
software automation as extremely 

important. The network service providers exhibit a significant split in opinion pertaining to the 
importance of SDN control. Nine percent rate it as critical, but 36% rate SDN as only somewhat 

8%

62%

31%

Significance of SDN control and software automation in deployment 
and operation of multi-vendor open optical networking

Critically important (cannot
deploy without it)

Extremely important (can deploy
without it, but operationally
challenging)

Somewhat important (can deploy
without it, but more labor
intensive than desired)
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important, believing that open optical networking can be deployed without SDN and that so doing 
would be more labor intensive than desired.

Figure 11. Importance of SDN by Service Provider Type

To the degree that orchestration, configuration and automation of service across multi-vendor networking is required, 
SDN is critical, and it is the state of the practice, at least where we’re concerned. 

Engineering Vice President of US wireline network operator 

SDN Deployment Timeline
Sixty-three percent of the respondents anticipate deploying SDN control for optical transport 
networks by year-end  and 78% by the end of 2022.  Eighty percent of the  OTT cloud providers  specify 

deployment of this SDN control by the end of the 
year and the other 20% by the end of 2022. Half the 
MSOs expect deployment of this SDN control by 
the end of the year and the other half by the end 
of 2022. Sixty-two percent of the network service 
providers anticipate SDN control by year-end, but 
25% indicate that their companies will not deploy 
SDN control until after 2022.

None of the interview respondents indicate a time 
frame for deploying SDN control.

Figure 12. Anticipated Time Frame for 
Deployment of Software Defined Networking

9% 0% 0%

56%

100% 100%

36%

0% 0%

0%

20%

40%

60%

80%

100%

Network/Communications Service Provider MSO/Cable Both Interexchange & OTT Cloud Providers

Significance of SDN control and software automation in deployment and operation 
of multi-vendor open optical networking - Service Provider Type

Somewhat important (can deploy
without it, but more labor intensive
than desired)

Extremely important (can deploy
without it, but operationally
challenging)

Critically important (cannot deploy
without it)

63%
15%

6%

8%

8%

Expected timeline to deploy SDN control in optical 
transport networks

By end of 2021

2022

2023

2024 or later

Unknown/No plans to
deploy SDN control in
the optical domain



Directions in Open Optical Networking for 
Service Providers’ Transport Networks 

13

Benefits of Software Automation for Open Optical Networking

Software Automation Benefits

Network planning and design 

Fault, configuration, performance 
monitoring and related analytics

Network upgrade and expansion

Respondents state network planning and design will 
benefit the most from additional software automation. 
Next are network fault, configuration and performance 
monitoring, and related analytics. Third are additional 
capacity configuration along with service provisioning 
and activation.

These results reflect the attempt of these service providers to overcome the complexity that 
accompanies open optical networking in the situations that are most sensitive to delays: the time it 
takes to go from service request to service activation and the time it takes to repair a service failure.

Only MSOs chose different benefits; they chose network upgrades and expansion and capacity 
configuration/service provisioning and activation as the functions that would benefit the most 
from additional software automation.

Figure 13. Operational Functions that Benefit from Additional Software Automation

 Network planning and design including
performance considerations

 Network fault, configuration and
performance monitoring, and related

analytics

 Capacity configuration/service provisioning
and activation

Network upgrades and expansion  Network infrastructure deployment and
commissioning

Monitoring plus analytics-driven corrections,
optimizations
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Conclusions from the Research

Survey Findings: Summary of Key Take-Aways
To highlight the key take-aways from the research, we list the key findings from the Open Optical Networking 

Service Provider Study in one group:

• Most service provider respondents consider the fast adoption of optical transport technological advances

as the primary benefit of open optical networking.

• These providers see the complexity of managing optical connections through multiple vendors as the

primary barrier to the deployment of open optical networking.

• Service providers anticipate the annual growth rate in their network traffic will be in the lower to mid-

forties. Interview respondents indicate higher expected rates, up to 70% annually.

• Just over half of the online respondents report that between 40% and (up to) 100% of their networks are

currently open (that is, capable of supporting alien wavelengths).

• Nearly half the online respondents anticipate deploying open optical systems by the end of 2021 and

nearly three fourths of them by the end of 2022.

• Sixty percent of respondents report that they will have deployed 400ZR by the end of this year, with the

percentage increasing to 87% for having deployed 400ZR by the end of 2022. Most ambitious of these

service providers are the OTT/cloud providers, all of whom anticipate deployment of 400ZR by the end

of this year.

• Forty-eight percent of respondents state that they will have deployed 400ZR+ by the end of this year,

with the percentage increasing to 81% for having deployed 400ZR+ by the end of 2022. Again, the most

ambitious of these service providers are the OTT/cloud providers, all of whom anticipate deployment of

400ZR+ by the end of this year.

• Eighty-three percent of the respondents express willingness to deploy 800G embedded coherent optical

engine technology from a different vendor than the vendor(s) they currently use. Twenty percent of the

network service providers indicate they are unlikely or not at all likely to change vendors to obtain this

technology.

• Forty-eight percent of respondents report that they will have deployed 800G coherent optical engine

technology by the end of this year, with the percentage increasing to 79% for having deployed 800G

technology by the end of 2022. The most ambitious of these service providers, once again, are the OTT/

cloud providers, all of whom anticipate deployment of 800G technology by the end of this year.
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• Seventy percent of respondents believe that SDN control and automation are critical or extremely

important to the deployment and operation of open optical networking. The other 30% of these

respondents (who do not consider SDN control and automation critical or extremely important) are all

network service providers.

• Sixty-three percent of the respondents anticipate the deployment of some amount of SDN control for

optical transport networks by year-end; all the OTT cloud providers indicate deployment of SDN control

by the end of this year.

• Most service provider respondents consider network planning and design benefitting the most from

additional software automation.

ACG Research’s Take

Considerations Shaping Service Providers’ Demand 
The greatest need of service providers who operate an open optical network to use a solution that 

mitigates the multivendor complexity that accompanies open optical networking, provides the 
operator with maximum control of its network, and enables the operator to implement various 
technological advances over time. Suppliers that can make substantive progress for their operator 

customers in achieving those goals are likely to gain greatest traction in supporting those deployments.

Complexity is the enemy of all service providers. Open optical networking, by its nature, introduces 

complexity with the optical signal being processed by the equipment of multiple vendors, each with its own 

design rules and management system. Even the process of choosing the management/automation systems 

is complex. Though there is general agreement on the criticality of SDN for the planning, design, and 

management of open optical networks (exhibited in survey responses addressing the importance of SDN, 

the anticipated time frame for deployment of SDN and the network functions most benefitted by software 

automation), the service provider is left with a myriad of choices for the architecture of its SDN solutions:
• Will a single SDN controller directly access the network elements in multiple service providers’ and

vendors’ domains?

• If a hierarchical SDN architecture is chosen (the most common choice), where does multilayer

orchestration take place?

▪ The parent controller of the various optical domains? 4

▪ A separate multilayer orchestrator to which the parent controller subtends? 5

4    Several network systems vendors offer an SDN controller that not only controls multiple optical domains, but also provides multilayer orchestration.
5    In this case, the parent controller only controls multiple optical domains; it does not orchestrate the optical layer with Layer 2 or Layer 3.
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• How does the network operator source the various controllers/orchestrators?

• Who supplies the software for the parent controllers and orchestrators, particularly for use in white-box

solutions?

• Who programs and integrates this hierarchical SDN control network?

Making concrete progress on considering how these questions are answered in each service provider’s case 

will pay dividends for the provider in moving ahead on the open optical networking path. Similarly 

for vendors, making choices for how each vendor will focus its approach to enabling software controls will 

make the on-boarding, deployment, and life-cycle management of its solutions that much easier for the 

service provider (its customer).

Traffic growth is stimulating optical networking demand. The continued rapid growth of the 

Internet, the emergence of cloud networking, and now an acceleration of the demand for residential access 

networking are driving overall network traffic growth by 40% to 70% annually. This strong growth will 
enable the introduction of open optical networking in many cases without requiring 
replacement of existing infrastructure. The opportunity for open optical networking is particularly 

great for new optical line systems, overall. Still, this opportunity sometimes depends on the specifics of 

the service provider.

There is ample opportunity for introducing open optical solutions. Though not all service providers 

express a driving need to adopt open optical networking, the overall penetration of open optical 
networking into service providers, as a whole, is significant, ranging from 40% to 45% of service 

providers’ networks supporting alien wavelengths today, depending on the network segment. Some 

individual service providers claim that up to 70% of their networks already support alien wavelengths.

Increased capacity requirements underpin the demand for 800G. There is broad support for 800G 
coherent optical engine technology across service provider segments. Eighty-three percent of our online 

respondents indicate they would deploy 800G coherent optical engine technology from a different vendor 

than  the vendor(s) they currently use. Seventy-nine  percent of the respondents indicate that their 

companies would deploy 800G technology by the end of 2022. The demand for 800G coherent 
optical engine technology becomes a use case for open optical networking when open optical 

networking facilitates 800G deployment at a service provider whose incumbent vendor does not yet offer 

this technology.
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Know Your Service Provider
The need for open optical networking in network service providers’ deployments varies with 
each provider’s infrastructure. Some providers obtain much of their fiber from other facilities-

based companies, so full utilization of each fiber pair is critical. These providers need to keep the 

optical engine technology on their existing optical lines continuously up to date, making open optical 

networking important. Conversely, facilities-based service providers are likely to turn up new optical 

lines to implement new optical engine technology; they are less likely to see a need for open optical 

networking.

OTT/cloud providers, on the other hand, are relatively uniform in their desire for open optical 

networking. They generally do not invest in their own fiber infrastructure, and their rapid growth 

pushes them to employ the newest technologies on both new and existing optical systems. They are 

the poster child for open optical networking.

This difference in choices based on service provider type can also be seen in how the demand for 400ZR 

coherent optical pluggable modules, versus 400ZR+ modules, is developing. Network service providers 
generally offer a variety of services, not just IP based services, and many operate ROADM networks 
in metro areas for flexible interconnection of their traffic across the numerous points of presence within 

the metro. This offer of multiple service types and use of ROADMs reduces the demand for 400ZR 
connections since the primary demand for 400ZR connections is for router interconnection, and 400ZR 

does not support the use of ROADMs. Further, nontelco network service providers focus on connections 

between cities rather than short connections within the metro, exceeding the 400ZR reach limitation. 

Accordingly, network service providers tend to be more interested in 400ZR+ (than in 400ZR) because 

it lacks the reach and ROADM limitations of 400ZR.

OTT/cloud providers, on the other hand, provide  many point-to-point data center 
interconnections within the metro (eliminating the reach and ROADM transiting constraints 

inherent in 400ZR). They terminate practically all their connections on routers or routing 
switches. This explains the high OTT/cloud provider demand for 400ZR. This is not to say that 

the OTT/cloud providers are not interested in 400ZR+. Hyperscale providers employ many long-

haul connections between their giant regional data centers and between those data centers and their 

Internet peering points; both applications can benefit from 400ZR+.
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Infrastructure diversity places limits on how widely SDN can be deployed. As we noted previously, 

network service providers generally support a wider range of services than OTT/cloud providers and MSOs, 

and they support these services with a legacy network made up of numerous technologies. This variety of 

services and presence of legacy technologies significantly increases the complexity of the deployment and 

operation of an open optical network, leading to a degree of resistance to using open optical networking in 

all places. Further, network service providers that perceive open optical networking as prohibitively complex 

may well view SDN automation, which may also be new, as an added complexity. In our view this relatively 

larger amount of caution toward using open optical networking and its associated SDN automation may 

be the cause of the 30% of respondents, all network service providers, not considering SDN control and 

automation critical or extremely important. It also may contribute to the 25% of respondents (once again, all 

network service providers) that do not anticipate deployment of SDN control and automation prior to 2023. 

Acknowledging this relatively higher level of caution on their part does not dilute the 

importance of software controls in other circumstances where they may choose to deploy.

Considering the importance of fully understanding the needs and motivations of each service provider type, 

obtaining more depth and granularity of market intelligence on each of the scenarios of deployment in each 

of the service provider categories is of high value in roadmap and customer/market engagements planning.

Addendum: Survey Process

Our survey focused primarily on network service providers across a wide geographic range, gathering 

information and insights from key individuals involved in open optical networking.

We polled a total of 52 individuals in 36 companies 

via an online survey using a combination of self-serve 

and guided responses. Individuals were all phone 

screened for company, geography, job function, 

and involvement in network automation to ensure 

alignment with survey goals and quality of results.

We also talked with key executives who are intimately 

familiar with optical networking from four Tier 1 

service providers in different geographies to gain 

color on priorities and explore topics in greater depth.

52 Individual Surveyed
• 4 demographic questions
• 23 substantive questions on open optical networking

considerations.

4 In-Depth Interviews, Respondents Include:

• Two large US service providers that focus on Enterprise but
include Residential service

• Large EMEA service provider that focuses on international
business

• Large APAC service provider providing domestic and
international business

• Conversations based on survey questions.
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For both the online survey and the interviews, we focused on respondents from North America, Europe/

Middle East/Africa, and Asia-Pacific (one survey respondent was from Latin America and we combined the 

responses with those from North America). China was not included in the selection of respondents.

Respondents are directly involved in sponsoring, planning or executing optical networking projects. We did 

not find major differences in the responses of these individuals based on their job function, likely because 

they are all from technical departments.

Figure 14. Geographic Distribution of Respondents

Figure 15. Job Functions of Respondents

The majority of our respondents are from network service providers. We also include Interexchange 

Providers, MSOs, and OTT/cloud/Internet content providers. Because of the exceedingly small number of 

interexchange provider respondents, we combined their responses with the OTT/cloud/Internet content 

providers for the analysis.
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ACG Research provides in-depth research on ICT innovations and the transformations they create. The firm 

researches architecture and product developments in a range of ICT market segments. It highlights innovators, 

early adopters and their solutions in podcasts, webinars and a range of report and briefing formats. It does primary 

research on forces shaping the segments in which it is working and performs in-depth economic and business case 

analyses in the same. Its market forecast, outlook and market share reports are referenced widely by stakeholders 

in its target segments. Copyright © 2021 ACG Research.

Figure 16. Service Provider Types of the Respondents

https://www.google.com/search?client=safari&rls=en&q=acg+research&ie=UTF-8&oe=UTF-8



