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Affordable, Reliable Wireless Connectivity
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Cambium Networks – 2 meters to 245 kilometers 

Backhaul
Point-to-Point

PTP820, PTP670, PTP450/450i, ePTP
900 MHz, 2.4, 4.9, 5, 6-23 GHz

Access
Point-to-Multipoint

PMP450b/d/i/m, ePMP
900 MHz, 2.4, 3, 4.9, 5, GHz

WiFi
Residential/Small Office  - R190/200/201

Enterprise - E400/410/600/500/501S
802.11n & 802.11ac

IIoT
Industrial Internet of Things

cnReach
450, 700, 900 MHz

Cloud Management
cnMaestro
AutoPilot
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On-Premise Management
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Ever Increasing Bandwidth Demand

….Especially Video Traffic

Presenter
Presentation Notes
Installers should follow proper safety and grounding procedures, such as use of surge suppressors.  Note the placement of grounding wires on each of the masts – part of the AP cluster, on the SM installation mast. Note the drip loop installed at the SM.  With PMP 54400, each AP should have a surge suppressor attached.  (The latest model # is 600 SSD, although the 600 SSC will work.)Operators can use CMM4 or CMMmicro for the PMP 54400, but if using the CMMmicro, there are limitations on cable length and the number of APs allowed.  See the User Guide for details and restrictions.
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Cambium Networks - BUILT TO RUN, BUILT TO LAST

Mean Time Between Failure
MTBF excluding 
lightning damage > 100 years

Wide Temperature Range
-40º to +140º C
-40º to +60º C

Wind Speed Survival
200 mph

More Than 

5 Billion
Field Hours

in service

Industry Track Record
More than 10 years experience
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PMP 450m

• Leading-Edge Technical Innovation
– More than 3x Capacity vs. 450/450i

• cnMedusa™ Massive MU-MIMO technology allows 
simultaneous communication with up to seven SMs 

– Supreme Spectral Efficiency 
• Achieve over 400 Mbps in a 20 MHz channel

– Protect Your Investment
• Continue using existing SMs

– Enhanced Link Stability
• Uplink Interference mitigation due to beamforming
• Uplink Rx Sensitivity improvements (5-6 dB better)

– Advanced Processing Capability
• >100k PPS

• One Simple device to install
– Simple Installation and Increased Reliability
– Integrated 90° sector beam-forming array, ZERO RF 

cables to connect or weatherproof
– A single Ethernet cable to connect
– 20” x 25” x 4” (52x65x11 cm)
– 40 lbs. (18.3 kg)
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R16.0 Features

• Beta Released October 11, 2018 (expect to release officially by end October)
– https://support.cambiumnetworks.com/files/pmp450/beta

• Incredible new Features:

– Uplink MU-MIMO!
• Something nobody can do today – Not 802.11, not LTE
• Further increase total bandwidth and support high uplink requirements

– AUX port support on 450m, PoE and/or bridging to another device

– PTP 450b support
• A PTP 450b can operate as PTP link or SM with software GUI change

Presenter
Presentation Notes
R13.4- Frame Utilization Statistics – Stats to help indicate when an AP might become overloaded- Security Banner – Customizable text to indicate security policy as well as optional check box “I have read and agree”- RADIUS VSA for Zero Touch Configuration – Alternative method for Zero Touch and easier configuration- RADIUS CoA Support – Change of Authorization support for RADIUSR14.0PMP 450d – Integrated dish SM form factor, 24 dBi gain in a single SKU, easy assemblyPMP 450i Wideband Hardware – A new hardware supporting 4.9 to 5.925 GHz operation in a single SKUA new SM form factor which includes:  a High Gain (23 dBi) integrated subscriber panel antenna, IP 66/67 rated housing, which is ruggedized and ideally suited for high demand environmentsBased on a SoC architecture which will enable substantial performance improvements moving forward, >35k PPSPlanning Type Approval testing for Mexico and Brazil to be ready as soon as possibleR14.1Wideband Interoperability with 450 – Completely interoperable with 450 systemsFCC and ETSI certification for wideband – Expected delays in getting 5.4 GHz and 5.2 GHz certified for use, including 5.1 GHz for FCC2nd Ethernet Port Active for PMP 450i, connect a camera or other PoE 802.3at device to AUX port on PMP 450iSupport for Next Generation management tools – NMS will completely integrate 450 and 455 at this timeMS-RADIUS Support – EAP Support for Cisco and MS RADIUSR15.0PMP 450i 900 MHz – New Hardware release supporting 900 MHz spectrumR15.140 MHz Channel Support – Top line throughput will double (>250 Mbps)256-bit AES – Enhanced air interface securityIPv6 Management – Full support of management via dual stack IPv4/IPv6QoS Enhancements (4-level) – Add 2 additional levels of QoS priority, without sacrificing total number of SMs supportedAdaptive CIR – Functions more as a % of frame than a true throughput guarantee – An Additional way to shape traffic through the networkCandidate Features (for future releases)(NOT SHOWN) Secure file transfer for Import/Export configuration file – Enhancement to Import/Export of Configuration file(NOT SHOWN) IGMP Snooping – Advance routing feature to allow SM to join or unjoin Multicast groups to better manage multicast traffic(NOT SHOWN) MEF 9, 14 and NEBS lv 1 – Certifications that should help entering Carrier and Service Provider markets(NOT SHOWN) Beam Forming Antennas – Possibility of introducing integrated antenna for AP (MU-MIMO hardware) that would be capable of beam forming, but without MU-MIMO functionality yet(NOT SHOWN) OAM (Y.1731, 802.3ag, 802.3ah)(NOT SHOWN) IEEE 1588v2 – Alternative network timing mechanism to provide precise timing via software (alternative to GPS timing for some operators, likely required for Small Cell Applications

https://support.cambiumnetworks.com/files/pmp450/beta


3 GHz 450m

Matt Mangriotis
Director of Product Management
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CBRS and New 3 GHz Spectrum

Band 42 (TDD) Band 43 (TDD)

Band 48 (TDD)

Typical 
Licensed 

Block

Current 
3.65 GHz 
Spectrum

CBRS

50 MHz

6.5 MHz

150 MHz

PAL

GAA

IA

Tiered Flexible UseOpportunity Establishing a New 
Common Band

3.4 GHz 3.6 GHz 3.8 GHz

3.55 GHz 3.7 GHz

Incumbents
• DoD Radars (coastal areas)
• Satellite Earth Stations
Priority Access Licenses (PAL)
• Up to 70 MHz of spectrum licensed by auction
General Authorized Access (GAA)
• At least 80 MHz nationwide
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CBRS and New 3 GHz Spectrum - Strategy

• Ensure 450 platform readiness by working with several SAS providers

• cnMaestro will bridge the communication from Radio to SAS

• Several questions exist on competitive equipment being able to meet more 
stringent CBRS emissions masks (and at what Tx powers)

• Shipping 3 GHz 450m in Q4, 2018
– Supporting 8x8 MU-MIMO (up to 500 Mbps)

• Release of 3 GHz 450b SM in Q2, 2019

• Complete 3 GHz portfolio capable of graceful migration
– Continue to operate under Part 90 subpart Z until license expires
– Easily transition to Part 96 (CBRS) without changing equipment
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3 GHz - PMP 450m

• Leading-Edge Technical Innovation
– More than 3x Capacity vs. 450/450i

• cnMedusa™ 8x8 MU-MIMO technology allows simultaneous 
communication with up to four SMs

– Supreme Spectral Efficiency 
• DL and UL MU-MIMO supported
• Achieve up to 750 Mbps in a 40 MHz channel

– Protect Your Investment
• 3.3GHz to 3.9GHz range
• >47dBm EIRP
• Continue using existing SMs

– Enhanced Link Stability
• Uplink Interference mitigation due to beamforming
• Uplink Rx Sensitivity improvements (4-5 dB better)

– Advanced Processing Capability
• >200k PPS

• One Simple device to install
– Simple Installation and Increased Reliability
– Integrated 90° sector beam-forming array, ZERO RF cables to 

connect or weatherproof
– Direct DC powering
– SFP and Gigabit Ethernet Support
– 27” x 24” x 7” (70x61x17 cm)
– 44 lbs. (20 kg)

Shipping in 
October
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Under test in the Lab – May 2018
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3 GHz PMP 450 vs. LTE Whitepaper

Paper available at: 
https://www.cambiumnetworks.com/resource/comparison-
pmp-450-lte-3-ghz/

In many ways, 450 outperforms any existing LTE solution

https://www.cambiumnetworks.com/resource/comparison-pmp-450-lte-3-ghz/


Cambium Networks LTE Program
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Why LTE?

Customer Perspective Cambium Perspective

• Small WISP (<2,000 subscribers)
– NLOS performance, need for better range 

and coverage than other available 
solutions

• Medium WISP (2,000-10,000 subscribers)
– Licensed spectrum to add capacity and 

provide premium service
– Investment protection
– Inexpensive CPE options

• Large WISP (> 10,000 subscribers)
– Investors demand industry standard LTE
– Attractive Air Interface attributes
– Inexpensive CPE

• Adopt industry standard and innovate rather 
than reinvent

• Lower Cost SM:  LTE chipsets are 
inexpensive relative to FPGA & DSP

• LTE air interface features
– OFDMA in downlink
– Improved receive sensitivity due to coding 

gains
– Carrier aggregation and LAA
– Frequency reuse 1 – for licensed bands
– Inter cell interference coordination
– Hybrid ARQ with soft combining

1

2

3
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Why Not Use Existing LTE solutions?

– Too complex (EPC, SIM cards)

– Too costly

– Not Fixed Service Provider-friendly

– Products that exist are immature or “beta quality”
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Cambium Networks - Differentiating on a Standard

• Remove cost and complexity typically associated with LTE

• Exploit LTE Air Interface Features

• High power radio to take advantage of higher regulatory limits in 
2.5GHz

• Leverage our expertise in robust outdoor CPE design

• Retain PMP 450 networking, QoS, security and management 
features

Presenter
Presentation Notes
No need for “LTE core”/EPCDon’t have to deal with LTE networking model which was designed to provide L3 connectivity to end points that require mobility and roamingcnMaestro end-to-end single pane of glass managementAbility to bridge L2 packetsVLAN, NAT, PPPoE, QinQStatic or DHCP IP address assignment to SMAuthenticate SMs using RADIUS serverMIR, CIR, SM Isolation, Protocol filtering, BC/MC throttlingFamiliar GUI and SNMP interface on SM and APBasically anything other than Canopy PHY and MAC remains the same
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Our LTE Solution

Existing
LTE 

Solutions

Cambium 
PMP

Cambium 
LTE

Customer Experience N/A

Range and Coverage

Interference Mitigation

Total Sector Capacity

Subscriber Bandwidth

Infrastructure Costs

Mobility Support

Total Cost of Ownership

WorstBest

• Building on our 450 to LTE 
comparison, we close the gap 
between the existing solutions and 
the Cambium LTE solution.

• 450 still outperforms LTE in many 
ways, but Cambium’s LTE 
addresses deficiencies in alternative 
LTE solutions.
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LTE Architecture

• A traditional LTE solution consists of:

– RAN (Radio Access Network) as shown by 
the eNodeBs (eNB)

– EPC (Evolved Packet Core) which has 
several functional entities / servers 
(EXPENSIVE and COMPLICATED)

• MME (Mobility Management Entity)
• HSS (Home Subscriber Server)
• PCRF (Policy Control & Charging Rules 

Function)
• SGW (Serving Gateway)
• PGW (Packet Data Network Gateway)

– SMs, also known as UEs (User Equipment)

UEs

eNodeB

eNodeB

X2

HSS / PCRF

SGW

MME

PGW

S1-C

S1-U

S1-C

S1-U

S6a

Gxc

S5/S8

S7u/Gx

InternetSGi

S11

EPC

Traditional LTE Solution
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What Is cnRanger?

• cnRanger is a complete, simple, fixed LTE solution

• The BBU (Baseband Unit) and RRH (Remote Radio Head) handle both RAN (Radio Access 
Equipment) and EPC (Evolved Packet Core) functionality

– Canopy networking (e.g. Layer 2) and management functionality are present, too

• cnRanger provides an SM with Canopy networking and management
– Third party LTE UEs also function with the BBU and RRH

cnRanger Fixed LTE Solution

SM
BBU and RRH
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Separate Baseband and Radio
(Traditional LTE model)

2x2 
Baseband 

(FPGA SoC)

2x2 Radio 

450i AP

8x8 Baseband (DSP 
SoC)

RF Control 
(FPGA )

2x2 Radio 

RF Control 
(FPGA )

8x8 Radio 

PMP450 has baseband 
and radio together

LTE will have 8x8 Baseband Unit (BBU) 
and Remote Radio Heads (RRH)

The BBU can drive 4 2x2 radios 
to provide 360⁰ coverage …

… Or one 8x8 radio for a single
Sector with MU-MIMO support 

8x8 Baseband (DSP 
SoC)
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Deployment

D
C

 In

CPRI (Fiber)

• Start with one RRH, add more as you grow, 
all powered by same BBU

• RRH band spins without changing BBU 
hardware

• Future proof for LAA, just add 5GHz RRU to 
existing BBU

• No tower climb needed to access BBU –
easier diagnostics, lower operational 
expense

BBU

Sync In

ISP Data 
Network
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Flexibility by splitting Baseband and Radio

• Start with one RRH, add more as you grow, 
all powered by same BBU

• Future proof for LAA, just add 5GHz RRU to 
existing BBU

• RRH bandspins without changing BBU 
hardware

2.5GHz 3.5GHz 5 GHz

• No tower climb needed to access BBU –
easier diagnostics, lower operational expense

2.5GHz 5 GHz



33

Planned Spectrum Coverage

Band 42 (TDD) Band 43 (TDD)

Band 48 (TDD)

First Release, Q1, 2019 2nd Release, Q2, 2019
3.4 GHz 3.6 GHz 3.8 GHz

3.55 GHz 3.7 GHz

Band 40 (TDD) Band 41 (TDD)

Band 38 (TDD)

2300 MHz 2400 MHz 2690 MHz

2570 MHz 2620 MHz

2496 MHz
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 Band 38, 40, 41
 2.3 GHz to 2.7 GHz

 2TX, 2RX
 2W per port
 CPRI (fiber) connection to 

BBU
 90° sector antenna
 17 dBi antenna gain
 IP66/IP67

 Future Enhancements
 CA (20+20, 10+10)
 Dual sector (no CA)
 Available 8W per port 
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What is being delivered? Q1 
2019

 Band 38, 40, 41
 2.3 GHz to 2.7 GHz

 CAT 4
 1 TX, 2 RX
 100/50 Mbps
 1x GigE port
 30V DC Input
 14 dBi integrated patch

 Future Enhancements
 CAT 6 
 High Gain Integrated 

Dish
 Dual-Band (2 + 3 GHz)

 LTE-A Rel 10+
 19” rack mount unit
 8TX, 8RX
 Drive 3 120° sectors (2x2 

each) over CPRI
 64 SM per sector
 GPS in
 2x GigE ports
 Integrated EPC

 Future Enhancements
 Dual sector, LAA
 Carrier aggregation
 1588v2
 1024 SM support

• No mobility
• No roaming
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cnRanger Differentiators

Feature Benefit
Release Quality Customers with experience with Cambium expect high and consistent quality, this will be a draw 

as other LTE vendors have had issues

Simple Set Up LTE can be extremely complex. We are eliminating the complexity of deploying LTE (eliminating 
the EPC and associated infrastructure, etc.)
– Intelligent Edge, Integrated Virtualized EPC

Provider Focused Feature Set Bringing required features (that many LTE providers lack) to allow better monitoring and 
management of fixed wireless network

SM Transmit Power Compared to most, we have 3 dB higher Tx power, so the UL is more capable with cnRanger SMs

TCO We will produce several models against what we know about competitors, but believe we have 
advantage over most of competition.

Optimized use of Spectrum Cambium-designed antenna helps optimize use of spectrum, much better than other systems in 
this space, optimized for N=1 deployments

Flexibility of Split Architecture Frequency-agnostic BBU, installation at base of tower, lighter RRH than some competitors

Layer 2 Capabilities Most providers want this for easy integration with rest of network

RRH Transmit Power (mid-tier) At 2W per port, this is higher than “low end” competition, comparable in price, but better 
propagation (Higher Powered version also forthcoming)



Complete Solutions
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Support – Cambium Care

• 24x7 support

• Proactive updates

• Escalation process

• Repair and replacement services

• Select the support level that meets 
your needs
– Standard
– Plus
– Prime
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Support – Cambium Care
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Cambium Community

• Learn from network operators 
around the world

• Community Forum
– Products
– Network Planning
– Languages
– Business Issues

• Knowledge Base with technical 
detail documents

• Submit development ideas

• Real world connectivity stories
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Social Media

• Follow Cambium Networks to get 
the latest information

• Facebook

• Google+

• LinkedIn

• Twitter

• Weibo
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