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Small cells with HSPA+ a key 1000x enabler 

Cell range expansion possible todayùmore enhancements in the pipeline 

Expanded chipset support for carrier aggregation 

Z£|¢z ux£¢w ¨£wtý§ w©t -carrierùaggregation across more carriers, bands, and uplink 

WCDMA+ frees up capacity for HSPA+ data  
More efficient voice frees-up resources for data  

HSPA+ continues to evolve and support billions of users 

Continued carrier aggregation evolution 

Such as Multiflowùcarrier aggregation across cells 

1B 

~2.5B 

HSPA/HSPA+  
MBB* connections 
reached in 2012 

HSPA/HSPA+ 
MBB* connections 

end of 2016 
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Source:  j|¦x x§§ \¢¨x  |zx¢vx ;]t¢ üDF< A E?GFJ U|  |£¢  HSPA family connections expected Q4 2016 



3 
Source:  www.gsacom.com , Feb 2014 

 

547HSPA NETWORKS IN 205 COUNTRIES  

363HSPA+ NETWORKS IN 157 COUNTRIES  

160DUAL-CARRIER NETWORKS IN 83 COUNTRIES  

HSPA+: Building upon the solid global foundation  
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2013 2014 2015 2016+ 2014 2015 2016 2017+ 

Strong HSPA+ Evolution 

Note: Estimated commercial dates.  

Rel-11 Rel-10 Rel-9 Rel-8 Rel-7 

DL:  21-28 Mbps 

UL: 5.7 Mbps5 

DL: 42 Mbps 

UL: 5.7 Mbps 

DL: 14.4 Mbps 

UL: 5.7 Mbps 

1Peak rate of 63 Mbps  by aggregating 3 carriers, (15 MHz) and 84Mbps by  4 carriers (20 MHz),  Rel. 10 standard  supports  up to 168 Mbps (see note 3 below), but not expected 

to be  commercial in initial launches  
2Uplink  carrier aggregation (10 MHz) doubles uplink peak data rate to 11..5 Mbps without 16 QAM, and  23 Mbps with 16 QAM 
3Rel 10 supports up to 186 Mbps with 20 MHz and 2x2 MIMO,  Rel 11 supports  336 Mbps with 40 (4 carriers)  and 2x2 MIMO,  
4 69 Mbps Uplink rate achieved by 2x2 MIMO and 64QAM 

5 Rel. 7 supports peak rate of 11.5 Mbps, but only 5.7 Mbps commercialized 
 

Rel-12 and beyond  

Rel-12 

 

Created 05/07/2014 

DL Carrier aggregation 

(10 MHz dual-carrier) 
MultiFlow, 8x  CA 

Smartphone enhancements 

Higher Order  

Modulation & MIMO 

HetNets & uplink enhancements 

    WCDMA+, Wi-Fi interworking 

HSPA+ Advanced HSPA+ HSPA 

WCDMA 
High Quality, Reliable, Ubiquitous Voice 

HSPA+ 

WCDMA+ 
Frees up resources  

for HSPA+ data 

Commercial 

3x and 4x carrier  

Aggregation (CA) 

DL dual band  CA  

UL CA, SDL 

DL: 63-84 Mbps (15 - 20 MHz)1 

UL:11.5 Mbps   (10 MHz)2 

DL: 168-336 Mbps (40MHz)3 

UL: 23 - 69 Mbps (10 MHz) 4 
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Mobile data traffic growthù 
industry preparing for 1000x 1000x 

data traffic growth* 

Industry preparing for 

More devices 
everything connected 

Richer content 
more video 

Bestseller example: 

Cumulative smartphone 
forecast between 
2013-20171 

7 ~ 

Billion 

Movie (High Definition) 
5.93 GB 

Movie (Standard Definition) 
2.49 GB 

Homepage 
0.0014 GB 

Game for Android 
1.8 GB 

Soundtrack 
0.14 GB 

Book 
0.00091 GB 

Interconnected 
device forecast 
in 20202 

25 ~ 

Billion 

1Zt¦¨¢x¦? `t¦ýDF N 2Machina Research/GSMA? WxvA üDE 

*1000x would  be e.g. reached if mobile data traffic 

doubled ten times, but Qualcomm does not make 

predictions when 1000x will happen, Qualcomm  and 

its subsidiaries work on the solutions to enable 1000x  
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Small Cells Everywhere 

Access to more spectrum  

Supplemental downlink (such as L-Band) 

Authorized Shared Access (ASA) 

Continue to evolve HSPA+  

Carrier aggregation evolution and multiflow 

Smartphone signaling and IoE enhancements 

WCDMA+ to free up data  

Deploy more small cells 

Converged WCDMA/HSPA+, LTE and Wi-Fi 

HSPA+ small cell range expansion today 

Neighborhood small cells deployment model 

Small cells with HSPA+ a key 1000x enabler 
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Possible With HSPA+ Today 

~3X 

4 Small Cells 
+ Range Expansion 

~1.6X 

4 Small Cells 
added 

1X 

Macro,  
Dual-Carrier 

Median Gain1 
For same amount of Spectrum  

1 
Gain in median downlink data rate, 4 small cells of pico type added per macro  and 50 % of users dropped  in clusters closer to picos (within 40m), Model PA3 full buffer ISD 500m. Enabling range expansion  features: reduced power on second macro carrier, 

Dual-Carrier devices and  mitigating uplink and downlink imbalance (3dB Cell-individual offset (CIO) and pico noise-figure pad) 

1000x begins with HSPA+ optimizations available today 
ùsmall cell range expansion can double capacity 

Small Cell 



8 

Further HetNets enhancements for small cell densification  

1 Such as relay and Pico/Metro/RRH small cells for hotspots. RRH= Remote Radio Heads, in addition Distributed Antenna Systems are used in HetNets 

TruSignalTM/Q-ICE  
advanced device receiver 
Interference cancellation 
provide even more gain 

Multiflowùbalance  
load across cells 
Multiflow aggregates across cells 
(3GPP R11 and beyond) 

HetNets  enhancements 
Interference mitigation and 
mobility enhancements 
(3GPP R12 and beyond) 

Note: Self-Organizing Networks (SON) techniques HetNets and are standardized already in R10, such as Minimization of Drive Tests (MDT) and Automatic Neighbor Relation (ANR) with continued enhancements in R11 and beyond 

HSPA+/LTE/Wi-Fi 
Converged small cells 
Tighter HSPA+ and Wi-Fi integration 
(3GPP R12 and beyond) 

User deployed 3G/4G 
Typically indoor small cells 

Operator deployed 3G/4G 
Indoor/outdoor small cells1 

RESIDENTIAL 

ENTERPRISE 

METRO 

4G Relays  
& Wireless 
Backhaul 
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HSPA+ Dual-carrier is main-stream 
Supporting 42 Mbps downlink peak data rate 

Deployment of 42 Mbps 
DC-HSPA+ technology 
continues as the major 
trend in 2014 
ø GSA, Mar 2014 

160 
NETWORKS 

83 
COUNTRIES  

Countries launched/committed to Dual-carrier 

Source:  www.gsacom.com , Feb 2014 
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Dual-carrier ø Delivering high data rates in real networks 

>5Mbps >50%  

Source: Signals Research Group 
f|z¢t § T{xtw? fx¤¨x¡ux¦ ECDD? úg{x `£¨{x¦ £y t   ax¨«£¦~ Ux¢v{¡t¦~ gx§¨§û 

0 ø 0.25Mbps 

8.6% 

0.25 ø 0.5Mbps 

4.8% 

0.5 ø 1Mbps 

8.1% 

1 ø 1.5Mbps 

6.5% 

1.5 ø 2Mbps 

4.6% 

2 ø 2.5Mbps 

3.8% 
2.5 ø 5Mbps 

11.4% 
5 ø 7.5Mbps 

9.9% 

7.5 ø 10Mbps 

8.8% 

10 ø 12.5Mbps 

8.7% 

12.5 ø 15Mbps 

10.6% 

15 ø 20Mbps 

14.1% 

>1Mbps  ~80%  

USER DATA RATE OF THE TIME 

Based on comprehensive  benchmarking tests conducted across two 

operators in greater Dallas area (Texas), covering more than 23 miles of 

driving, downloading nearly 7GB of data 

USER DATA RATE OF THE TIME 
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63 Mbps 
in 2015 

42 Mbps 
Commercial 

84 Mbps 
Future 

Carrier aggregation enhances user experience 

2x CA 

Carrier 3 

Carrier 2 

Carrier 1 

3x CA 

Carrier 4 

4x CA 

Increased data rates for all users Leverages all spectrum assets  
Can double smartphone 
bursty data capacity2 

Up to  

20 MHz 

2 
For typical bursty applications and  typical partial carrier load, carrier aggregation  supports more bursty application users than individual  single carriers.   


