
 
© 2024 Mobile Experts, Inc.  All Rights Reserved.  1 
TABLE OF CONTENTS 

 
 

 
 
 
 
 
 
 
 
 
 
 
  

 



 
© 2024 Mobile Experts, Inc.  All Rights Reserved.  2 
TABLE OF CONTENTS 

TABLE OF CONTENTS 

 

1 EXECUTIVE SUMMARY ......................................................................................................... 8 

2 MARKET DEVELOPMENTS .................................................................................................. 10 

 CAPEX SLUMP AND MACRO HEADWINDS ........................................................................ 10 

 5G NETWORK TRANSITION FROM MACRO TO DENSIFICATION ...................................... 11 

 SMALL CELL ROLE IN THE CURRENT 5G TRANSITION ...................................................... 13 

 …REVISITING SMALL CELL ECONOMICS ........................................................................... 15 

 … MULTIBAND OUTDOOR SMALL CELLS FOR 5G DENSIFICATION ................................ 16 

 …BRINGING 5G CARRIERS (NEW SPECTRUM) INDOORS ................................................ 17 

 5G ADVANCED FOR MOBILE BROADBAND, FWA, AND PRIVATE NETWORKS ............... 17 

3 TECHNOLOGY DEVELOPMENTS ........................................................................................ 20 

 VIRTUALIZATION IN RAN AND OPEN RAN UPDATE ........................................................ 20 

 VRAN (OPEN RAN) SPLIT OPTIONS .................................................................................... 22 

HIGH-POWER OUTDOOR SMALL CELLS FOR 5G DENSIFICATION AND 4G/5G 

UPGRADES ........................................................................................................................... 23 

 DISTRIBUTED MASSIVE MIMO IN SMALL CELLS .............................................................. 25 

 NETWORK CONTROLLED RADIO (REPEATER) ................................................................. 26 

 INDOOR MILLIMETER WAVE RADIOS ............................................................................... 28 

4 RESIDENTIAL FEMTOCELL OUTLOOK ............................................................................... 29 

 RESIDENTIAL FEMTOCELL FORECAST BY TECHNOLOGY ................................................ 29 

 RESIDENTIAL FEMTOCELL FORECAST BY REGION ...........................................................30 

 RESIDENTIAL FEMTOCELL FORECAST BY ANTENNA CONFIGURATION ......................... 31 

 RESIDENTIAL FEMTOCELL REVENUE FORECAST .............................................................. 32 

5 ENTERPRISE SMALL CELL OUTLOOK ................................................................................. 33 

 ENTERPRISE SMALL CELL FORECAST BY TECHNOLOGY .................................................. 33 

 ENTERPRISE SMALL CELL FORECAST BY REGION ........................................................... 34 

 ENTERPRISE SMALL CELL FORECAST BY ANTENNA CONFIGURATION .......................... 35 

 ENTERPRISE SMALL CELL FORECAST BY SPLIT ARCHITECTURE .....................................36 

 ENTERPRISE SMALL CELL REVENUE FORECAST ............................................................... 37 



 
© 2024 Mobile Experts, Inc.  All Rights Reserved.  3 
TABLE OF CONTENTS 

6 CARRIER INDOOR SMALL CELL OUTLOOK ........................................................................39 

 CARRIER INDOOR SMALL CELL FORECAST BY TECHNOLOGY .........................................39 

 CARRIER INDOOR SMALL CELL FORECAST BY REGION .................................................. 40 

 CARRIER INDOOR SMALL CELL FORECAST BY ANTENNA CONFIGURATION ................. 41 

 CARRIER INDOOR SMALL CELL FORECAST BY SPLIT ARCHITECTURE ........................... 42 

 CARRIER INDOOR SMALL CELL REVENUE FORECAST ..................................................... 43 

7 CARRIER OUTDOOR SMALL CELL OUTLOOK ................................................................... 44 

 CARRIER OUTDOOR SMALL CELL FORECAST BY TECHNOLOGY .................................... 44 

 CARRIER OUTDOOR SMALL CELL FORECAST BY REGION ............................................... 45 

 HIGH-POWER VS. LOW-POWER CARRIER OUTDOOR SMALL CELL FORECAST ............. 46 

 CARRIER OUTDOOR SMALL CELL FORECAST BY ANTENNA CONFIGURATION ............. 48 

 CARRIER OUTDOOR SMALL CELL FORECAST BY SPLIT ARCHITECTURE ....................... 49 

 CARRIER OUTDOOR SMALL CELL REVENUE FORECAST ................................................. 50 

8 O-RAN, CBRS, AND UNLICENSED SMALL CELLS ................................................................ 51 

 SMALL CELL FORECAST BY TECHNOLOGY GENERATION ................................................ 51 

 OPEN RAN AND VRAN SMALL CELLS ................................................................................. 52 

 CBRS SMALL CELLS .............................................................................................................56 

 UNLICENSED (LAA, NR-U) SMALL CELLS ........................................................................... 57 

9 REGIONAL OUTLOOK ......................................................................................................... 60 

 NORTH AMERICA ................................................................................................................ 60 

 LATIN AMERICA .................................................................................................................. 62 

 EUROPE ............................................................................................................................... 62 

 CHINA ...................................................................................................................................63 

 ASIA-PACIFIC ....................................................................................................................... 64 

 MIDDLE EAST/AFRICA .........................................................................................................65 

10 MARKET SHARES ................................................................................................................. 67 

 MARKET SHARES FOR CARRIER OUTDOOR SMALL CELLS ............................................. 68 

 MARKET SHARES FOR CARRIER INDOOR SMALL CELLS ................................................. 68 

 MARKET SHARES FOR ENTERPRISE SMALL CELLS .......................................................... 69 

 MARKET SHARES FOR RESIDENTIAL FEMTOCELLS ..........................................................70 



 
© 2024 Mobile Experts, Inc.  All Rights Reserved.  4 
TABLE OF CONTENTS 

11 COMPANY PROFILES ........................................................................................................... 72 

 ACCELLERAN ........................................................................................................................ 72 

 AIRSPAN ............................................................................................................................... 72 

 AMD-XILINX ......................................................................................................................... 72 

 BAICELLS .............................................................................................................................. 72 

 BENETEL ............................................................................................................................... 73 

 BLINQ NETWORKS ............................................................................................................... 73 

 BRAVOCOM .......................................................................................................................... 73 

 CASA SYSTEMS .................................................................................................................... 73 

 CHINA INFORMATION AND COMMUNICATION TECHNOLOGY (CICT) ............................ 73 

 COMBA TELECOM ................................................................................................................74 

 COMMSCOPE .......................................................................................................................74 

 CORNING ..............................................................................................................................74 

 CROWN CASTLE ................................................................................................................... 75 

 DIGITAL BRIDGE ................................................................................................................... 75 

 ERICSSON ............................................................................................................................. 75 

 FUJITSU ................................................................................................................................ 75 

 HUAWEI TECHNOLOGIES .................................................................................................... 76 

 ICANA ................................................................................................................................... 76 

 INTEL ..................................................................................................................................... 76 

 JMA WIRELESS ..................................................................................................................... 76 

 MARVELL .............................................................................................................................. 77 

 MAVENIR .............................................................................................................................. 77 

 NEC ........................................................................................................................................ 77 

 NODE-H ................................................................................................................................. 77 

 NOKIA ...................................................................................................................................78 

 NXP .......................................................................................................................................78 

 PARALLEL WIRELESS ...........................................................................................................78 

 PICOCOM ..............................................................................................................................78 

 QUALCOMM ......................................................................................................................... 79 



 
© 2024 Mobile Experts, Inc.  All Rights Reserved.  5 
TABLE OF CONTENTS 

 QUCELL ................................................................................................................................. 79 

 RAKUTEN SYMPHONY ......................................................................................................... 79 

 SAMSUNG ............................................................................................................................. 79 

 SERCOMM ........................................................................................................................... 80 

 T&W ..................................................................................................................................... 80 

 UBICQUIA ............................................................................................................................ 80 

 ZTE ....................................................................................................................................... 80 

12 ACRONYMS ......................................................................................................................... 82 

13 METHODOLOGY .................................................................................................................. 85 

 

  



 
© 2024 Mobile Experts, Inc.  All Rights Reserved.  6 
TABLE OF CONTENTS 

CHARTS 
 

Chart 1:  Small Cell Shipment Forecast .......................................................................................... 8 

Chart 2:  Small Cell Revenue Forecast ........................................................................................... 9 

Chart 3:  Residential Femtocell Shipment Forecast by Air Interface ........................................ 29 

Chart 4:  Residential Femtocell Shipment Forecast by Region ................................................. 30 

Chart 5:  Residential Femtocell Shipment Forecast by Antenna Configuration ........................ 31 

Chart 6:  Residential Small Cell Revenue Forecast ...................................................................... 32 

Chart 7:  Enterprise Small Cell Shipment Forecast, by Air Interface ......................................... 34 

Chart 8:  Enterprise Small Cell Shipment Forecast by Region ................................................... 35 

Chart 9:  Enterprise Small Cell Shipment Forecast, by Antenna Configuration ....................... 36 

Chart 10:  Enterprise Small Cell Shipment Forecast by Split Option ..........................................37 

Chart 11:  Enterprise Small Cell Revenue Forecast...................................................................... 38 

Chart 12:  Carrier Indoor Small Cell Shipment Forecast by Air Interface ................................... 39 

Chart 13:  Carrier Indoor Small Cell Shipment Forecast by Region ............................................ 40 

Chart 14:  Carrier Indoor Small Cell Shipment Forecast, Antenna Configuration ...................... 41 

Chart 15:  Carrier Indoor Small Cell Shipment Forecast by Split Option ................................... 42 

Chart 16:  Carrier Indoor Small Cell Revenue Forecast............................................................... 43 

Chart 17:  Carrier Outdoor Small Cell Shipment Forecast, by Air Interface............................... 45 

Chart 18:  Carrier Outdoor Small Cell Shipment Forecast by Region ........................................ 46 

Chart 19:  Carrier Outdoor Small Cell Shipment Forecast, by Power ........................................ 47 

Chart 20:  Carrier Outdoor Small Cell Forecast, by Antenna Configuration ............................. 48 

Chart 21:  Carrier Outdoor Small Cell Shipment Forecast by Split Option ................................ 49 

Chart 22:  Carrier Outdoor Small Cell Revenue Forecast ........................................................... 50 

Chart 23:  Small Cell Shipments by Technology ........................................................................... 51 

Chart 24:  5G Small Cell Shipments ............................................................................................... 52 

Chart 25:  O-RAN Small Cell Shipments ....................................................................................... 53 

Chart 26:  O-RAN Outdoor RU Shipments .................................................................................. 54 

Chart 27:  ORAN Indoor RU Shipments ....................................................................................... 55 

Chart 28:  CBRS Small Cell Shipments by Type ............................................................................57 

Chart 29:  LAA/NR-U Small Cell Shipment Forecast ................................................................... 58 

Chart 30:   Small Cell Shipment Forecast by Region .................................................................. 60 

Chart 31:   Small Cell Shipment Forecast, North America ........................................................... 61 

Chart 32:   Small Cell Shipment Forecast, Latin America ........................................................... 62 

Chart 33:   Small Cell Shipment Forecast, Europe ...................................................................... 63 

Chart 34:   Small Cell Shipment Forecast, China ......................................................................... 64 

Chart 35:  Small Cell Shipment Forecast, APAC .......................................................................... 65 

Chart 36:  Small Cell Shipment Forecast, MEA ........................................................................... 66 

Chart 37:  Small Cell Vendor Market Share, by Revenue, 2023 .................................................. 67 

Chart 38:  Carrier Outdoor Small Cell Vendor Market Share, by Revenue, 2023 ...................... 68 



 
© 2024 Mobile Experts, Inc.  All Rights Reserved.  7 
TABLE OF CONTENTS 

Chart 39:  Carrier Indoor Small Cell Vendor Market Share, by Revenue, 2023 ......................... 69 

Chart 40:  Enterprise Small Cell Vendor Market Share, by Revenue, 2023 ............................... 70 

Chart 41:  Residential Small Cell Vendor Market Share, by Revenue, 2023 ............................... 71 

 
 
 

 
FIGURES 

 
Figure 1.   Telecom Capital Expenditures Are Coming Down from Initial 5G Investments ...................10 

Figure 2.  A Cell Range Decreases at Higher Bands (with Large Carrier Bandwidths) .......................... 12 

Figure 3.   TCO cost savings of 5G Massive MIMO vs. LTE Macro ........................................................... 13 

Figure 4.   Cost-per-GB per site of a Macro vs. Outdoor Small Cell ......................................................... 15 

Figure 5.   Cost-per-km2 of a Macro vs. Outdoor Small Cell in an urban area ........................................ 16 

Figure 6.   “Enterprise” vs. “Industrial” Private Network Verticals .......................................................18 

Figure 7.   Virtualized RAN Functional Overview ..................................................................................... 21 

Figure 8.   Disaggregated RAN Split Options........................................................................................... 22 

Figure 9.   High-Power 16T16R Outdoor Small Cells (<100W Composite Output Power) ..................... 24 

Figure 10.   Distributed Massive MIMO in Indoor Small Cell Network .................................................. 25 

Figure 11.   Multiple Indoor Solutions Addressing Different Coverage/Capacity Segments ................ 26 

Figure 12.   Multiple Indoor Solutions Addressing Different Coverage/Capacity Segments ............... 27 

Figure 13.   CBRS Strand-mount Small Cells ............................................................................................. 56 

Figure 14.   Small Cell Categories .............................................................................................................. 86 

Figure 15.   Detailed Definitions for each equipment category .............................................................. 87 

Figure 16.   Detailed Definitions for Regions ........................................................................................... 88 

Figure 17.   Detailed Definitions for Multimode/Single-mode ................................................................ 88 

Figure 18.   Detailed Definitions for Multiband and Carrier Aggregation ............................................. 88 

 
 

 
  



 
© 2024 Mobile Experts, Inc.  All Rights Reserved.  8 
TABLE OF CONTENTS 

METHODOLOGY 

Mobile Experts relied on direct input from more than 60 industry sources to create 
estimates and forecasts for small cell shipments and revenues, with 30 mobile operators 
contributing to the overall analysis to give a detailed global view of the market.  First, Mobile 
Experts built a “top-down” forecast based on direct input from mobile operators and based 
on trends in end-user demand for mobile services.   Then, Mobile Experts built a “bottom-
up” forecast through discussions with the supply chain.   Roughly 40 suppliers, integrators, 
and OEMs participated in this phase of the survey.    Mobile Experts also used financial 
disclosures from publicly traded companies to assemble a quantitative view of the 
equipment market.   
 
The small cell shipment and revenue figures are categorized across the different small cell 
product types.  As shown in Figure 18, the categorization is primarily based on output power 
rating and user/data capacity handling capabilities. 
 
The independent market for Carrier Wi-Fi is not included in this report, but the integration of 
Wi-Fi into licensed-band small cells is considered.   In this report, we cover the integration of 
unlicensed and licensed-band connectivity and shed light on the prospects for specific 
LAA/NR-U/Wi-Fi/CBRS integration options.  Also, the O-RAN small cells are tracked under the 
Carrier Indoor and Outdoor and Enterprise segment categories. 
 
Figures 19 through 22 give the detailed definitions for each category of equipment, for 
regions of the world, for multimode vs. single-mode, for frequency band categorization, and 
for small cells as a service categorization. 
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Source: Mobile Experts  

Figure 1.   Small Cell Categories 
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Source: Mobile Experts 
Figure 2.   Detailed Definitions for each equipment category 

  

Definitions RF Power Backhaul Architecture

Macrocell

40W+ composite for 

2G/3G, 100W+ composite 

for 4G/5G Operator managed Closely controlled cells

Traditional Microcell 5.1-39W composite Operator managed RNC or BSC architecture (2G/3G)

Traditional Picocell 300 mW to 5W composite Operator managed RNC or BSC architecture (2G/3G)

Low power CPRI RRH up to 1W per antenna

CPRI, OBSAI, ORI to 

separate baseband unit

No baseband processing in radio 

unit

Low Power Split-Baseband RRH up to 1W per antenna Proprietary  format

Split baseband with scheduler in 

RRH and other baseband 

functions centralized

Carrier Outdoor (High Power) Small 

Cell

5.1W/ant-40W composite 

(for 2G/3G);  5.1W/ant- 

below 100W composite 

(for LTE/5G) Operator managed

Coordinated with macro layer, 

5G, LTE or 3G gateway; some 

fixed wireless application

Carrier Outdoor (Low Power) Small 

Cell

300 mW to 5W per 

antenna Operator managed

Coordinated with macro layer, 

5G, LTE or 3G gateway

Carrier Indoor Small Cell <300 mW per antenna Operator managed

Lightly Coordinated with macro 

layer, 5G, LTE or 3G gateway

Distributed Radio System (DRS) <300 mW per antenna Operator managed

"Deeper" CRAN architecture 

where remote hub unit 

distribute IF signal to multiple 

radio units

Enterprise Small Cell 50 to 300 mW/antenna

Enterprise or Neutral 

Host purchased and 

managed for public 

indoor cellular or private 

network applications

Autonomous node (Gateway) or 

local controller.

Residential Femtocell <50 mW/antenna

Consumer or SOHO 

managed Autonomous node (Gateway)
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North America: USA and Canada 

Latin America: Mexico through South America, including the Caribbean 

Europe: Western and Eastern Europe, including Russia 

China: China, including Tibet and Hong Kong 

Asia Pacific: India through Australia/Micronesia, excluding China 

Middle East/Africa: Pakistan and Turkey through Africa 
 

Source: Mobile Experts 
 

Figure 3.   Detailed Definitions for Regions 

 
 

Multimode: 
Capable of multiple simultaneous air interface standards 
(LTE, HSPA, GSM, etc.) 

Adaptable: 
Capable of one air interface standard at a time but 
reprogrammable 

Single-mode: Capable of only one air interface standard   
 

Source: Mobile Experts 
 

Figure 4.   Detailed Definitions for Multimode/Single-mode 

 
 

Multiband: 
Capable of operating in multiple frequency bands, one at a 
time or simultaneously with separate baseband data streams 

Carrier Aggregation 
Units: 

Units that operate in multiple bands with a single baseband 
datastream (inter-band CA) 

 
Source: Mobile Experts 

Figure 5.   Detailed Definitions for Multiband and Carrier Aggregation 

 

 


