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Fiber can take it all
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Standards are important
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Access is getting ready
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New Networks and new public 
application are welcoming IOT
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Figure 1. Smart City Solutions

Source: "Smart City, Mission Transform-Nation, Smart City, Mission Statement & Guidelines," Ministry of Urban Development,

Government of India

Among the 21 key areas that the Indian government had identif ed, the highlighted in Table 1 are

gaining more momentum than others; smart city providers should focus their ef forts and investment

primarily in these key areas. Table 1 highlights the key solution areas and how they translate to IT

investments.
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Brief overview of various PON 
types

PON Type ITU Ref. BW (DS/US 
in Gbps)

Split 
Ratio

Wavelength 
(DS/US) in nm

Power 
Saving 
Strategy

Coexistenc
e

GPON G.984 2.5/1.25 128 1490/1310 - Any two out 
of GPON, 
XGPON1 and 
XGS-PON can 
coexist

XGPON1 G.987 10/2.5 128 1270/1580 Various ONT 
power saving 
techniques 
supported like 
ONT dozing, 
sleeping etc.

XGS- PON G.9807 10/10 256 1490/1310
OR
1270/1580

NG-PON2 G.989 40/40 256 1534/1599 NG-PON2 can 
coexist with 
above

Note:
•XGS-PON can support XGPON1 ONTs (10G/2.5G) also.
•NG-PON2 BW can be extended up-to 80G/80G using 8 wavelengths.
•Split Ratio mentioned above is from the perspective of software support and not what is achievable from physical layer perspective
•NGPON2 should support legacy PON and in new deployments use of Wavelength multiplexers and demultiplexers is permitted.
•XGS-PON wavelength will be either that of GPON (if only XGPON1 is running on the PON) or of XGPON1 (if GPON is already running on PON with or without XGPON1 – in the latter case XGS-PON will support 
existing XGPON1 ONTs)
•NG-PON2 will have multiple wavelengths around the wavelength mentioned above – both in downstream and upstream directions
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ITU Advocacy for broadband 
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DDoS attacks Increasing frequency, 

Size and Vectors 

Sourc
e

70% of DDoS attack used  reflection DNS, 
Chargen and NTP service



Security will Emerge as Bigger 
Concern 

 Data security

 Identity and access 
management 

 Cloud access security 

 Next gen commerce focus 

 Security will become basic 
function rather then add 
on 

 Strategic concerns will 
force sophistication of 
security 

Source Global cyber security report -Huawei
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G.Fast progression for using copper 
for last 300 Meters
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Strategy for broadband 
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India has developed  and developing 
world living together
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India Voice penetration  is in line
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Entire world has broadband plan
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Leveraging IT-BPM ,Engineering 
R&D Industry 

Competency of India  

Source: NASSCOM
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Software Applications
for  planning, management  & Service Delivery

Gyansetu

CNMS
TeleplanNet - The 

Telecom Network PlannerNetwork Digitalization Tool 

Fiber Fault Localization tool

Carbon Footprint 
Monitoring solution (OneM2M 

compliant)This information is shared for education  purpose do not distribute. Views expressed are not any institutional position or 
declaration.



Declining voice revenue

2

Declining core business with classic cost cutting is not sustainable –Telcos

need to explore new business models & redesign their cost base

Source: Arthur D. Little analysis, Exane BNP Paribas 2012 

1 Industry situation

European mobile service revenue trends RethinkingTelCo business
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Mobile data Mobile voice

■ Core business revenues in decline

■ TelCos rethink their business scope and structure 

both on

■ top lines e.g. services extension / diversification 

and  ...

■ bottom lines e.g. cost base redesign

■ Significant locked-up capital in existing access 

infrastructure

■ Core business demands further significant 

investments into higher speed access

■ Required investments are hard to monetize 

hence access co-operations on the rise

■ Mobile access infrastructure is tangible business 

opportunity – many TowerCo business options



Applications and challenges

Source: NOKIA white paper



End to end Latency less the 1 ms
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Figure 6: Mobile-Edge Comput ing

3.3 Device-to-Device communication 

Device-to-Device (D2D) communicat ion is direct  communicat ion between 

two devices without  data t raffic goi ng thr ough any infrast ructure. D2D will be 

an important  5G communicat ion method to address ult ra-reliability and low 

latency requirements. Low latency is achieved through direct  communicat ion 

between devices over short  distances with minimal propagat ion delay, 

no involvement  of network elements for processing the t raffic da ta, or 

any t ransport  network that  int roduces delay9. Reliabilit y is also improved 

because an addit ional D2D link provides a diversity path and extends network 

coverage. The D2D ad-hoc network can be used as a backup solut ion in case 

of a failure of the network infrast ructure or if  network infrast ructure becomes 

unavailable.

Radio Resource Management (RRM) in D2D

Resource allocat ion for D2D communicat ion can be cent ralized or dist ributed. 

In a dist ributed solut ion, devices can t ransmit  data immediately without  any 

associat ion procedure or dedicated cont rol channel. The cent ralized solut ion 

on the other hand effect ively avoids collisions, but  increases complexity and 

average delay. 



No Fiber no 5 G

• Latency of the order of  ns per Km

• Distance 60 to 80 Kms without  intermediate 
power

• Multiple wavelength as super highway

• More the 16 Tbps per fiber commercially 
available systems 

• Evolution of SDN and NFV will require control 
plan  on fiber

• Best protection schemes for reliability



Fiber is lower cost without cost of 
laying

• Home fiber Networks 

• 5G for public

• Wi-fi will grow to 5G without mobility 

• Permitting offload   on your networks 
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