
Experience Real World LTE Advanced HetNet

Benefits 

ɆThank you for joining us at this FierceLive! Webinar. We will 
begin momentarily.

ɆThe audio will be streamed live over the Internet, so please 
make sure your computer speakers or headphones are turned 
on and your volume is turned up.

ɆDuring the presentations, you can submit your questions by 
ÆÉÌÌÉÎÇ ÉÎ ÔÈÅ Ȱ!ÓË Á 1ÕÅÓÔÉÏÎȱ ÂÏØ ÁÔ ÔÈÅ ÂÏÔÔÏÍ ÏÆ ÔÈÉÓ ÓÃÒÅÅÎȢ 
The speakers will answer questions at the end of the webinar.

Enjoy the presentation!Sponsor: 
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LTEAdvanced Hetnet Webinar
Presented By Durga Malladi and Rasmus Hellberg

Agenda:

LTEAdvanced and HetNet introduction

Real World Experience ðQualcommõs Over-The-Air HetNet testbed

What are the features required to get more out of HetNets ?

Questions and Answers

2.2X

1By applying advanced interference management to HetNets
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Qualcomm is a Leader in Research, 
Standards and Chipsets 
COMMITTED TO CONTINUED LTE EVOLUTION

Screenshot from the 

HetNet demo, showing 

range expansion of 

Picocells, within one 

macrocell

ÁStandards Leadership
Á A Main contributor to key

LTE Advanced features

Á Major contributor for ITU IMT-
Advanced submission

ÁIndustry First Demos
Á MWC 2011: Live Heterogeneous 

Network Demo 

ÁIndustry First LTE/3G 
Multimode Chipsets
Á Commercial launch 4Q 2010
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Show LTE Advanced Video

Show LTE Advanced Video
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LTE AdvancedðThe Global 4G Solution

LTE Advanced

Qualcomm: LTE Advanced Leadership 
Over-the-Air prototype network, design and standards leadership

Small Cells Provide Next Performance Leap
Bring the network closer to user and leverage a Heterogeneous network topology 

LTE Advanced Makes The Leap Bigger 
Itôs not just about adding small cellsðneed advanced interference management

Higher Capacity & Enhanced User Experience
Higher network capacity, better macro offload and higher data rates for all users

Heterogeneous Networks/HetNets: macro network with added small cells like picocells
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LTE Evolving to LTE Advanced 

2012 2013 2014+2011

1X AdvancedCDMA2000
1X

SIMULTANEOUS 1X VOICE AND EV-DO/LTE DATA (SVDO/SVLTE)

DO Advanced

Multicarrier

EV-DO

Rev A H/W Upgrade

EV-DO Rev. B
(Commercial)

HSPA+ 
Advanced

HSPA+
(Future)

Rel-11 & BeyondRel-10Rel-9

HSPA+
(Commercial)

Rel-8Rel-7

HSPA

Rel-11 & BeyondRel-10Rel-9Rel-8

LTE
Advanced

LTE
(Commercial)

(LTE TDD expected to be 
commercial early 2012)

Created 08/23/2011

LTE Leverages new, wider 

and unpaired spectrum LTE
(Future)

Commercial

Note: Estimated commercial dates. 
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Small Cells Will Provide 
The Next Leap In Performance

Evolved 3G
(EV-DO Rev. B & HSPA+)

Data optimized 3G
(EV-DO & HSPA)

3G (IMT-2000): Voice & Data
(e.g. CDMA2000 1X & WCDMA)

2G: Voice Capacity
(Digital e.g. GSM & IS-95)

1G: Voice
(Analog e.g. AMPS)

Next Generation

Leap

Next Generation

Leap

Next Generation

Leap

Radio link 

approaching 

theoretical limit

LTE
(OFDMA)

1Leveraging heterogeneous network topology: macro network with added small cells like picocells and femtocells
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Small Cells Will Provide 
The Next Leap In Performance

Evolved 3G
(EV-DO Rev. B & HSPA+)

Data optimized 3G
(EV-DO & HSPA)

3G (IMT-2000): Voice & Data
(e.g. CDMA2000 1X & WCDMA)

2G: Voice Capacity
(Digital e.g. GSM & IS-95)

1G: Voice
(Analog e.g. AMPS)

Next Generation

Leap

Next Generation

Leap

Next Generation

Leap

Radio link 

approaching 

theoretical limit

LTE
(OFDMA)

1Leveraging heterogeneous network topology: macro network with added small cells like picocells and femtocells

Bring network closer to users and 

leverage Hetnets1ðadd small cellsð

for next leap in performance

Different dimension of improvement:

adding small cells like picos and 

femtos and mitigate interference
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LTE Advanced Brings Different Dimensions 
of ImprovementsðMost Gain From HetNets

Leverage wider 

bandwidth
Carrier aggregation across

multiple carriers and multiple bands

Leverage heterogeneous 

network topology (HetNet) 
With advanced interference management 

(low power picocells with adaptive resource partitioning 

and advanced receiver based devices)

Leverage more radio 

links, more antennas
Downlink MIMO up to 8x8, enhanced 

Multi User MIMO and uplink MIMO up to 4x4 

Primarily higher 

data rates 
(bps)

Higher spectral 

efficiency 
(bps/Hz)

Higher spectral 

efficiency per 

coverage area 
(bps/Hz/km2)
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Itôs not just about adding small cells

ðLTE Advanced makes the leap bigger1

LTEAdvanced Hetnets
Higher Capacity, Enhanced User Experience, User Fairness

MEDIAN DATA 

RATE

2.2X

1By applying advanced interference management to HetNets



11

Increased Network Capacity and Enhanced 
User Experience

Macro 

Only

Data Rate Improvement 

2.2X

1.2X
1X

Median downlink data rate1

Assumptions: 4 Picos per Macro randomly dropped within macro coverage, see 3GPP R1-101509. Based methodology in TR 36.814: 10 MHz FDD, 2x2 MIMO, 25 users 

and 500m ISD.  Advanced interference management: enhanced time-domain adaptive resource partitioning, advanced receiver devices with enhanced RRM and RLM
1Similar gain for the uplink 
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Increased Network Capacity and Enhanced 
User Experience

Picocell

Macro+

Picos

Picocell

Macro 

Only

Data Rate Improvement 

Picocell

2.2X

1.2X
1X
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Median downlink data rate1

Assumptions: 4 Picos per Macro randomly dropped within macro coverage, see 3GPP R1-101509. Based methodology in TR 36.814: 10 MHz FDD, 2x2 MIMO, 25 users 

and 500m ISD.  Advanced interference management: enhanced time-domain adaptive resource partitioning, advanced receiver devices with enhanced RRM and RLM
1Similar gain for the uplink 
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Increased Network Capacity and Enhanced 
User Experience

Range Expansion 
BETTER UTILIZATION OF SMALL CELLS 

Picocell

Macro+

Picos
Macro+

Picos

Picocell

Macro 

Only

Data Rate Improvement 

Picocell

2.2X

1.2X
1X
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Median downlink data rate1

Assumptions: 4 Picos per Macro randomly dropped within macro coverage, see 3GPP R1-101509. Based methodology in TR 36.814: 10 MHz FDD, 2x2 MIMO, 25 users 

and 500m ISD.  Advanced interference management: enhanced time-domain adaptive resource partitioning, advanced receiver devices with enhanced RRM and RLM
1Similar gain for the uplink 



14

Ensures Ubiquitous Broadband Experience
EVEN WHEN SMALL CELLS CANNOT BE PLACED AT OPTIMAL LOCATION

Assumptions: 4 Picos per Macro randomly dropped within macro coverage, see 3GPP R1-101509. Based methodology in TR 36.814: 10 MHz FDD, 2x2 MIMO, 25 

users and 500m ISD . Worst user is defined as 5 percentile user, typically the Cell edge user  1Typically cell edge users, similar  gain experienced for the uplink

Picocell

Picocell

Picocell

Macro+

Picos
Macro+

Picos

Macro 

Only

SIGNIFICANTLY  HIGHER 

% OF USERS  WITH >1 Mbps 

78%

38%

22%
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Macro+

Picos
Macro+

Picos

Macro 

Only

1.7X

1.05X
1X
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IMPROVES óWORSTô

CELL EDGE USER1
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Qualcommôs Over-The-Air 
HetNet testbed.

What are the features required 
to get more out of HetNets?
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Today: Our Testbed

Tomorrow: Your Network
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Qualcommôs LTE Advanced Testbed

EVALUATING THE DESIGN AND FEATURES TO REALIZE 
FULL BENEFITS OF HETEROGENEOUS NETWORKS

Evaluating the design and features 
to realize the full benefits of heterogeneous networks

ÁOver-The-Air HetNet
Á Live since March 2011

Á Multiple macrocells and picocells in a co-channel deployment

Á Demonstrating e.g. pico discovery and range expansion with mobility
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Show LTE OTA Video

Show LTE OTA Video
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Range Expansion Allows More Users to 
Benefit From Small Cells
SIGNIFICANTLY BETTER MACRO OFFLOAD

Number of Picos per Macro cell

2 4 10

LTER8

Range Expansion

Percentage of pico users1

Assumptions: TR 36.814, Macro ISD=500m, 100 antenna downtilt 25 UEs per Macro cell, uniform random layout, 10 MHz FDD, 2x2 MIMO. 1And enhanced RRM and 

RLM to allow handover to weak cells, to maintain reliable link with weak cells, and  to provide accurate feedback with resource partitioning. Standards name eICIC: 

Enhanced inter-cell interference coordination  1For uniform, random user distribution

82%

57%

37%
26%

12%
6%

Small Cell

RANGE EXPANSION

1) Adaptive Resource Partitioning1

2) Advanced Receiver Devices with 

Interference Cancellation

Enabled By:
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Adaptive Interference Management Adapts to 
Network Changes And Actual Network Load

1Advanced adaptive interference management : enhanced time-domain adaptive resource partitioning  with enhanced RRM/RLM and advanced receiver devices

Provides network load balancing

Benefits all Hetnetsðbut necessary for dense HetNets

Adapts to typically uneven load that changes with time and location

Heavy Load

Medium Load

Light Load

Adapts to added nodes, like Picocells
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THE SECRET SAUCE:
ENABLES RANGE EXPANSION THAT ALLOWS MORE USERS TO BENEFIT FROM SMALL CELLS

1With almost blank subframes

FULL 

BACKWARD 

COMPATIBILITY1

ADAPTIVE 

RESOURCE 

PARTITIONING

ADVANCED 

RECEIVER 

DEVICES
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Adaptive Resource Partitioning:

PICOS

MACROMACRO

PICOS

MACRO

PICOS

TIME
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Adaptive Time-Domain Resource Partitioning

ÁAdapts to topology, load 
and user distribution

ÁMitigates interference

Time Domain Partitioning Example
a.k.a enhanced inter-cell interference coordination 

Adaptive Partitioning Example
25% Semi static to macro and pico, 50% adaptive

LTE R8 provides limited interference management; primitive X2-basedðadaptive resource partitioning utilizes modified X2. Frequency partitioning is the only option for 

asynchronous networks (Networks without GPS timing) 1Static and semi static allocation signaled to device.  Enables flexible partitioning options, e.g. pico could also use 

reserved macro subframes (without benefits of range expansion)

Time-Domain Resources

Subframes reserved 

for macro

Subframes

reserved for pico

Macro 

DL 

Pico

DL 

Blank 

subframes

ÁEnsure fairness 

ÁFlexible and adaptive 
partitioning options

Time-Domain Resources

Macro 

DL 

Pico

DL 

Adaptive subframes, 

served by pico or macro


