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This statement of direction sets forth Juniper Networks’ current intention 
and is subject to change at any time without notice. No purchases are 

contingent upon Juniper Networks delivering any feature or functionality 
depicted in this presentation.

This presentation contains proprietary roadmap information and should not 
be discussed or shared without a signed non-disclosure agreement (NDA). 

LEGAL DISCLAIMER



5G EVOLUTION
Impact on the mobile backhaul network



Metro/Access trends
Mobile is leading the way

Mobile traffic is growing rapidly:
§ 46% CAGR over 2016-2021 (6.7x), compared to 24% CAGR 

(2.9x) for global IP traffic*.

Increase in mobile traffic triggers mobile network 
capacity upgrades:
§ More wireless spectrum / additional frequency bands.
§ More base stations, cell site densification with small cells.
§ LTE-A deployments and carrier aggregation.

5G is much discussed, but still early days:
§ Initial 5G trials this year
§ 5G starts to contribute in earnest to traffic volume by 2021+

From: Ericsson Mobility Report, June 2018 * Cisco VNI, 2016-2021, September 2017 6



MOBILE DATA TRAFFIC
What’s driving the traffic growth?

We’re getting addicting to the small screen….                        watching ever more (and higher definition) video

Daily hours spend with digital media per adult user Mobile data traffic by application 



5G TECHNOLOGY DRIVERS



5G STANDARTIZATION PROCESS

RELEASE 15 – 5G first phase (commercial trials)

5G non-standalone (Dec 2017) and 5G standalone definitions (Jun 2018)

To be completed by the end of 2019

Mainly focused on enhanced Mobile Broadband (eMBB) and fixed wireless

RELEASE 16 – 5G second phase (further evolution)

May perform on lower speed (on sub-6GHz bands) comparable to LTE Advanced Pro (LAA – Licensed 
Assisted Access, Rel 13) -> Gigabit Class LTE on 20MHZ of licensed spectrum + 5Ghz unlicensed part

Focus on Ultra-Reliable Low-Latency Communications (URLLC, 1ms latency -> SD cars) and Massive 
Machine Type Communications (MMTC, 1m devices per km2 -> Industrial IOT) 



TRANSITION TO 5G



TRANSITION TO 5G



MOBILE BACKHAUL INFLECTION POINT
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Internet

CSR architecture today
4G / LTE-A

Massive MIMO
Carrier Aggregation

Most deployed CSR architecture for 4G / LTE-A today:
§ Operators start to implement Massive MIMO and Carrier Aggregation 

for better spectrum efficiency to improve density and bandwidth. 
This requires CSR upgrades at Cell Sites from 1GE to 10GE.

§ 10GE CSR typically deployed at single site or to aggregate multiple cell 
sites, depending on reach between sites. 

§ Requires hardened CSR with 3 … 8 x 10GE ports (downlink & uplink).



FRONTHAUL
Evolution

BBU 
aggregation

§ 4G introduced CPRI
§ Reduce TCO and improved 

performance

§ 100 us latency budget allows for BBU 
aggregation & centralization.

§ Potential benefits from scale & efficiency, but 
needs low latency & high accuracy timing.



NG Mobile Backhaul 
Evolution

L2 fronthaul evolution with eCPRI
§ Maximum 100 us (microsecond) latency and 65 ns delay 

variation
§ Ethernet Switch with RoE and TSN: typically 6 x 

10/25GE + 2 x 100GE



5G RAN Functional Split (1/2)



5G RAN Functional Split (2/2)



5G RAN Functional Split (2/2)



5G FRONTHAUL & BACKHAUL



ACX PORTFOLIO OVERVIEW



ACX PORTFOLIO EVOLUTION



Metro Ethernet 
An universal Access Network Infrastructure



IP-OPTICAL CONVERGENCE
In the Metro-Access



JUNIPER’S PACKET-OPTICAL STRATEGY
Towards truly integrated end-to-end architectures



Coherent DWDM pluggables
The next frontier



100G DWDM pluggables today
100G/200G CFP2-DCO



100G DWDM pluggables today
100G/200G CFP2-DCO



OPTICAL INTERFACED BEYOND 40 KM TODAY
100G/200G pluggable DWDM interfaces for ZR and short-reach DCI



ACX6360
Platform



ACX6360
Software features & scaling



ACX5448-D
100G/200G DWDM uplinks



COHERENT DWDM PLUGGABLES TOMORROW
for the QSFP ecosystem



METRO OPTIMIZATION
and automation with NorthStar



Multilayer optimization
ProNX Optical Director & NorthStar



NORTHSTAR MULTI-LAYER OPTIMIZATION
Controller-to-controller coordination between transport and IP/MPLS layers



Q&A session

THANK YOU 
FOR YOUR TIME

Evgeny Bugakov
ebugakov@juniper.net
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