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[bookmark: _Hlk101776187]SUBJECT:	New Apprenticeable Occupation:  In-Building Wireless Installation Technician 

1. Purpose. To inform the staff of OA, State Apprenticeship Agencies (SAA), Registered Apprenticeship program sponsors, and other Registered Apprenticeship partners of the following new apprenticeable occupation:  In-Building Wireless Installation Technician 

2. Action Requested. OA staff should familiarize themselves with this bulletin and the attached Work Process Schedule and Related Instruction Outline, as a source for developing apprenticeship standards and/or providing technical assistance.

In-Building Wireless Installation Technician (IBWIT) will be added to the List of Occupations Recognized as Apprenticeable by OA located on www.apprenticeship.gov.  A suggested Work Process Schedule and Related Instruction Outline are attached.

3. Summary and Background. 
a. Summary – The occupation In-Building Wireless Installation Technician was submitted by Ms. Debroah Bennett, Director of Apprenticeship for Wireless Infrastructure Association (WIA) on behalf of Telecommunications Industry Registered Apprenticeship Program (TIRAP), were processed by Kirk Jefferson and approved by the OA Administrator on June 13, 2022.  

b. Background – 

New/Revised Occupation Background - Under 29 CFR section 29.4, an occupation for a RAP must meet the following criteria to be determined apprenticeable:

a) Involve skills that are customarily learned in a practical way through a structured, systematic program of on-the job supervised learning:
b) Be clearly identified and commonly recognized throughout an industry;
c) Involve the progressive attainment of manual, mechanical, or technical skills and knowledge which, in accordance with the industry standard for the occupation, would require the completion of at least 2,000 hours of on-the-job learning to attain; and
d) Require related instruction to supplement the on-the job learning. 

4. New Apprenticeable Occupation. The occupation In Building Wireless Installation Technician was submitted for an apprenticeability determination.

In-Building Wireless Installation Technician (IBWIT) 
O*NET-SOC CODE:  49-2022.00
RAPIDS CODE:  3036CB
Type of Training:  Competency-based

In Building Wireless Installation Technician perform the following duties: 
•	Run appropriate power, ground, or coaxial cables;
•	Install all necessary transmission equipment components; and
•	Insert plugs into receptacles and bolt or screw leads to terminals to connect equipment to power sources, using hand tools.

5. Inquiries. If you have any questions, please, contact Kirk Jefferson, Apprenticeship & Training Representative at 202-693-3399.

6. Attachments. 
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WORK PROCESS SCHEDULE

In-Building Cellular Wireless Technician (IBWIT) 

O*NET-SOC CODE:  49-2022.00     RAPIDS CODE:  3036CB



ON-THE-JOB LEARNING 



Description: An In-Building Wireless Installation Technician (IBWIT) is a principal member of a deployment team responsible for creating an environment that delivers indoor cellular services to the occupants of a building through a layer of dedicated infrastructure.  



The IBWIT is expected to apply a fundamental knowledge of inbuilding installation practices, basic test equipment uses and safety principles to duties assigned.  The duties will support the larger tasks of infrastructure installation, installation verification activities and documentation close out tasks. The duty will typically require the retrieval of the design information, knowledge of industry tools and proper usage, assembly and installation, testing, and documenting results.  

The following outlines the on-the-job training requirements for the occupation of IBWIT.  The suggested related instruction which supplements the on-the-job training follows the on-the-job training outline.

Directions:  Evaluate the apprentice’s competency and skill level using the rating scale below.  The numerical ratings of 4, 3, 2 and 1 are not intended to represent the traditional school grading system of A, B, C and D.  Ratings should reflect job readiness for each of the competencies rather than a grade given in the class.

Rating Scale:		4 - Skilled can work independently with no supervision

3 - Moderately skilled can perform job completely with limited supervision

2 - Limited Skill– required instruction and close supervision

1 - No Exposure–No Experience or knowledge in this area

This is a competency-based apprenticeship program.  On the Job learning competencies for IBWIT Technician are identified within the tables below.






		On the Job Learning Competencies

		

		Component 1

		Component 2

		Component 3

		Rating Scale

		Mentor/Supervisor Approval & Date



		Determine by written and/or practical demonstration.

		

		Baseline training

		Intermediate training

		Completion/ Mentor verification

		4

		3

		2

		1

		



		SAFETY & PERSONAL PROTECTIVE EQUIPMENT



		KNOW PERSONAL & SITE SAFETY REQUIREMENTS: The installation of in-building cellular infrastructure requires IBWIT to work safely in different work environments (rooftop, electric rooms, catwalk, etc.) and to operate and execute good safety practices on every job, every day.



		Proper use of Personal Protection Equipment (PPE) such as fall restraint equipment, hard hat, safety vest, work boots, gloves, and safety glasses

		

		

		

		

		

		

		

		



		Proper use of Fire Extinguisher

		

		

		

		

		

		

		

		



		Awareness of fiber optic and laser safety

		

		

		

		

		

		

		

		



		Awareness of local fire codes and their associated cable, conduit, fire putty and fire pillow use  requirement

		

		

		

		

		

		

		

		



		Awareness of (Job Site Specific):

· Hazard Identification  

· Site Fire or Emergency Lockdown Protocols  

· Urgency and Emergency Notifications 

· Elevated Work (ladders, lifts & scaffolding)

· Aware of inspection and use of Mobile Elevated Work Platform (MEWP)

		

		

		

		

		

		

		

		



		TECHNICAL SKILLS



		The technical skills required for effective installation of in-building cellular infrastructure including both pre and post installation tasks listed below. 



		Read and understand the installation design and associated blueprints

		

		

		

		

		

		

		

		



		Knowledge of where to retrieve or store project information 

		

		

		

		

		

		

		

		



		Add “red line” as-built-condition updates to the original design plans

		

		

		

		

		

		

		

		



		Assess room layout

		

		

		

		

		

		

		

		



		Assess existing antennae and equipment locations

		

		

		

		

		

		

		

		



		Apply mounting techniques for panel and omni antennas

		

		

		

		

		

		

		

		



		Applies appropriate cable and connector types, uses and installation practices

		

		

		

		

		

		

		

		



		Identify appropriate passive components for site, verify power rating and frequency range 

		

		

		

		

		

		

		

		



		Understands functionality of passive filtering, attenuating, and power dividing/combining components

		

		

		

		

		

		

		

		



		Installs Global Positioning System (GPS) antenna 

		

		

		

		

		

		

		

		



		Ability to integrate rooftop components with lightning protection measures

		

		

		

		

		

		

		

		



		Familiar with the mechanisms by which RF sources are combined and antennas are shared through various components such as splitter

		

		

		

		

		

		

		

		



		Trouble shoot for RF loss, reflections, noise, return loss, PIM 

		

		

		

		

		

		

		

		



		UNDERSTAND & INSTALL CABLE SYSTEMS: Coax and fiber cables connect the RF source and elements of the antenna system.  They need to be appropriate for their deployment space and correctly installed.  The IBWIT shall become competent in the following techniques:



		Connectorizing, connecting, assembling, dressing, and labeling individual cables appropriately

		

		

		

		

		

		

		

		



		Pulling cables through pathways including bend radius limitations

		

		

		

		

		

		

		

		



		Use of conduit necessary in some cases

		

		

		

		

		

		

		

		



		Familiarity with Sweep Test techniques and performance expectations

		

		

		

		

		

		

		

		



		Familiarity with PIM test techniques, performance expectations and when PIM testing is appropriate

		

		

		

		

		

		

		

		



		Installs mechanisms for hanging or attaching cables to existing architectural elements 

		

		

		

		

		

		

		

		



		Applies and adheres to National Fire Protection Agency (NFPA) codes and Authority having Jurisdiction (AHJ) for cable installation requirements

		

		

		

		

		

		

		

		



		Adheres to floor/wall x-ray protocols prior to boring

		

		

		

		

		

		

		

		



		Locates pathways  

		

		

		

		

		

		

		

		



		Reviews site specific permit conditions/restrictions

		

		

		

		

		

		

		

		



		Reviews Drilling / Boring protocols and supports process as required 

		

		

		

		

		

		

		

		



		Demonstrates safe fiber handling techniques

		

		

		

		

		

		

		

		



		Awareness of installation practices for fiber optic and composite fiber cable

		

		

		

		

		

		

		

		



		Understanding of digital fiber systems and their installation requirements (SFP types and applications)

		

		

		

		

		

		

		

		



		USE OF HAND & POWER TOOLS AND TEST INSTRUMENTS



		ABILITY TO USE VARIOUS TOOLS: Installation of cellular services requires the use of tools in the construction, installation and assembly of a DAS and the interfaces between the DAS and its RF sources.  The IBWIT may be required to construct racks or component mounting surfaces; mount and connect cables, components, and antennas.  Execution of these tasks require IBWIT skills as well as hand tools, power tools and test instruments.



		Hand Tools Including:

· Wrenches

· Screw drivers

· Pliers

· Wire/cable cutters

· Connectorizing tools

· Measuring and leveling tools

Power Tools Including: 

· Automated Compression tools

· Drills, Saws

· Drivers & bit sets

Test Instruments Including:

· Digital Multimeter

· Cable and Antenna Analyzer

· PIM Analyzer

· Visual Fault Locator for Fiber

· Optical Power Meter

		

		

		

		

		

		

		

		








		WORKING WITH POWER & RF SOURCES



		Power Sources: Recognize power requirements for active components and RF sources. All active components require power to operate and the IBWIT shall be able to measure and confirm power adequacy prior to system activation.



		Identify power source requirements:

· DC sources (and wire color codes)

· Power Over Ethernet (POE) 

· AC Sources

· Grounding Principles

· Battery backups



		RF Sources:  In-Building wireless systems require some form of signal source to provide service to indoor cellular users.  The IBWIT shall be familiar with various signal sources and their relevant ancillary component installation requirements.  



		Radio Head Installation practices in DAS applications

		

		

		

		

		

		

		

		



		Low Power installation practices

		

		

		

		

		

		

		

		



		Integrated Radio Unit installation practices

		

		

		

		

		

		

		

		



		Repeater installation practices

		

		

		

		

		

		

		

		



		Radio to DAS interface installation practices

		

		

		

		

		

		

		

		



		PROJECT CLOSE OUT



		Project Close Out Documentation: IBWIT shall be capable of documenting progress and completion of work and transmitting evidence of that work to other functional groups for proper report and closeout documentation generation for work completed.  IBWIT shall be competent in the following tasks



		Collecting photos, identifying redlines

		

		

		

		

		

		

		

		



		Gather sweep test results and add them to close-out package where appropriate  

		

		

		

		

		

		

		

		



		Gather PIM test results for the close-out package

		

		

		

		

		

		

		

		



		PROFESSIONAL DEVELOPMENT ACTIVITIES



		Secure and maintain certifications:



		OSHA 10

		

		

		

		

		

		

		

		



		RF EME

		

		

		

		

		

		

		

		



		CPR/First Aid/AED

		

		

		

		

		

		

		

		








		OFFICE TOOLS

		

		

		

		

		



		Effective use of office PC software when applicable. Products such as MS Word, Excel, PowerPoint

		

		

		

		

		

		

		

		



		Manages email

		

		

		

		

		

		

		

		



		Demonstrates proper use and maintenance/care for Laptop, Tablet, or cell phone

		

		

		

		

		

		

		

		






RELATED INSTRUCTION OUTLINE

In-Building Wireless Installation Technician (IBWIT) 

O*NET-SOC CODE:  49-2022.00     RAPIDS CODE:  3036CB



Description:  Related instructional courses provide technical ability and a basic understanding of the telecommunication industry as well as the overall site development.  Apprentices receive related instruction or classroom style training that complements the on-the-job learning. This instruction helps refine the technical and academic skills that apply to the job. Related instruction may be provided by a community college, technical school or college, an apprenticeship training school, or by the business itself. This instruction can be provided at the school, online, or at the work site.  



The following are courses to be completed during the term of apprentice and under direct supervision of a Journeyworker.

		

		Core Skills Training:

		Approximate Hours



		1.0

		Apprentice Program Overview

		2



		2.0

		Introduction to In-Building Cellular Service

		10



		3.0

		Understanding Architectural and Building Mechanical Drawings

		8



		4.0

		Overview of signal flow, dB math, Link Budget terminology

		8



		5.0

		Overview of In Building RF Sources and Service Options

		8



		6.0

		[bookmark: _Hlk57975409]In Building RF Distribution Techniques

		8



		7.0

		Passive DAS, Components, Connectivity Concepts

		8



		8.0

		Active DAS , Components, Connectivity Concepts

		8



		9.0

		Head End: Planning, Construction, and Installation

		8



		10.0

		Remote Amplifier:  Planning, Installation

		8



		11.0

		[bookmark: _Hlk57982298]DAS Coverage Antenna Mounting, Locating and Spacing

		8



		12.0

		Understanding RF Plumbing Diagrams

		8



		13.0

		Fire Code Consideration for Cables

		4



		14.0

		Introduction to Line Sweeping and PIM Testing, Familiarity with Sweep Test Gear

		8



		15.0

		Passive Cable Installation and Connectorization Techniques

		10



		16.0

		Reports and Close-out Package Preparation

		6



		17.0

		OSHA 10 

		10



		18.0

		First Aid/CPR/AED

		4



		19.0

		Blood and Airborne Pathogen Protection

		2



		20.0

		RF Exposure

		4



		21.0

		5G Fundamentals: Spectrum, Standards and Use-Cases

		8



		

		TOTAL Hours:

		148




























Related Instruction Descriptions – In-Building Cellular Wireless Technician (IBWIT)



1.0 Apprentice Program Overview: Review program mission and responsibilities of the participants including the Apprentice and the Employer.  Discuss the mentoring process and how learning is achieved through classroom study and on the job training. Present an overview of the training courses to be taken and the learning objectives for each.  Describe the role in industry role of the IBWIT and the apprenticeship  program required to achieve Journeyworker status.



2.0 Introduction to In-Building Cellular Services: Introduction to DAS (Distributed Antenna Systems) and Small Cell Systems. Different types of DAS – in-building vs outdoors, active vs passive will be explained. Various types of small cells are explained along with their power requirements. The mismatch between un-enhanced in-building cellular service adequacy and subscriber demand is identified.  The role of various government agencies that regulate the industry will be presented.  The spectrum used for cellular services and in-building circumstances will be discussed as well as the concepts of bands, blocks, channels, aggregate channels, carriers, sectors, licensees, and LTE RAN (Long Term Evolution Radio Access Network) operational constructs. Understanding of various DAS architectures, OEM (Original Equipment Manufacturer) types and their specific applications.



3.0 Understanding Architectural and Building Mechanical Drawings: Architectural drawings contain information that has impact on the deployment of in-building solutions.  Decisions regarding space sufficiency, cable routing, antenna placement and mounting are made based upon the information in the drawings.  Further, drawing information may need to be corrected or updated so general “redlining” protocols will be introduced as well as design revision tracking.



4.0 Overview of Signal Flow, dB (decibel) math, Link Budget terminology: Beginning with an overview of logarithmic and exponential math (a.k.a. dB math); the concept of an in-building link budget, which includes assumptions on the performance of every RF (Radio Frequency) related connection during system assembly, will be discussed.  



5.0 Overview of In Building RF Sources and Services: From large capacity DAS-RFM (Distributed Antenna System-Radio Frequency Module) base stations, to distributed base station architectures with CPRI (Common Public Radio Interface) front haul, to stand-alone enterprise grade femto-cells, matchups between base station options and venue circumstances will be presented.   MIMO (Multi-Input Multi-Output) antenna considerations will also be discussed as will be use cases and installation challenges when providing service through alternate RF sources including over the air repeaters and relays.



6.0 In Building RF Distribution Techniques: In-building capacity demand will continue to grow, and the service offer must keep up. Small cell arrays, Distributed Base Stations, Digital and Analog DAS are all mechanisms by which capacity can be introduced and expanded into an area of interest.  The advantages, disadvantages, and implementation challenges from installation to testing will be presented. 



7.0 Passive DAS, Components, Connectivity Concepts: Most in-building circumstances require several antenna branches to provide adequate service.  Groups of antennas that simulcast RF signals require cables and devices to couple them back to their RF source.  A presentation of cables, connectors, antennas, power dividers, duplexer and diplexer filters, frequency combiners, attenuators and other components will be provided.  In addition, technical RF power distribution challenges and installation solution options will be discussed in detail.  As an exercise, IBWITs will be expected to put connectors on cables and use those cables to connect a group of passive components in a limited amount of space in the accomplishment of a technical challenge.



8.0 Active DAS , Components, Connectivity Concepts: When distances between RF sources and their intended in-building subscribers are too great for passive only DAS solution feasibility, active solutions become necessary.  Topics covered here will include point of interface (POI) conditioning for various RF sources, carrier combining, bi-directional RF and Optical conversion for digital and analog fiber transport and remote amplifier placement considerations.  Exercises involving POI set up and signal combining alternatives for capacity increases via sector or carrier will also be provided.



9.0 Head End (HE): Planning, Construction, and Installation: Head end planning discussions will focus on requirements for spatial considerations for staging areas, equipment racks, which require front and back access to RF sources, DAS HE modules, and a fiber bulkhead. Considerations must be made for electrical power, backup power, grounding, GPS antenna feeder cable(s) from the roof, connectivity between RF sources and DAS POIs as well as environment condition requirements and will be discussed.  Also included in this session will be the needs and mechanisms by which alarming, and monitoring subsystems are installed and deployed as well as subsequent maintenance needs.



10.0 Remote Amplifier:  Planning, Installation: Remote amplifier locations are the RF sources for the passive antenna meshes that provide subscriber services.  In these locations the individual bands of service each have a dedicated amplifier module (two or more with MIMO considerations), which may result in high power combining prior to distribution through the passive antenna mesh.  IBWITs will be taught how to assess the power requirements and confirm proper equipment operation as well as subsequent maintenance needs.



11.0 DAS Coverage Antenna Mounting, Locating and Spacing: In-building DAS antennas can be omni-directional or directional.  Their requirements for separation and isolation based upon MIMO services and coverage demand is necessary for the IBWIT to understand.  It is also important to understand how mounting techniques and obstructions in the near field can alter service expectations significantly.



12.0 Understanding RF Plumbing Diagrams: RF plumbing diagrams are the schematic diagrams of a DAS design and offered as an output of several design tools.  The symbols and annotations will guide the installation activities in the field and must be understood by the IBWIT.  Further, if field considerations require updates or changes to the plumbing diagrams the IBWIT may be required to annotate changes made in the field during installation or optimization.



13.0 Fire Code Considerations:  Prevention of fire spread, and smoke are important in-building deployment considerations.  The IBWIT will be required to recognize plenum space and understand the NFPA (National Fire Protection Association) standards for deploying infrastructure into such space.  Also required is knowledge of the process by which fire pillows or cable protecting conduit can be installed, secured with fire-putty, and made ready for use. 



14.0 Introduction to Line Sweeping and PIM (Passive Intermodulation) Testing, Familiarity with Sweep Test Gear: To install or confirm proper operation of an in-building solution it will be necessary for the IBWIT to become familiar with the use of the instruments listed:  AC/DC Multi-meter, Sweep Tester, Spectrum Analyzer, PIM tester.  In addition to use, calibration requirements will also be discussed.



15.0 Passive Cable Installation and Connectorization Techniques Conduit: The IBWIT will be required to sweep test a connectorized cable or antenna and label it as such. Then, the mechanical rather than the RF set of installation issues will be presented here.  As the RF infrastructure is created, the process of connecting coverage antenna to RF sources often requires going through walls.  In addition to the fire safety issues, the IBWIT will be required to understand the need for conduit, the permitting process, need to x-ray, boring vs. drilling techniques, determination of a bend radius as a function of cable thickness, and the application of fire putty.



16.0 Reports and Close-out Package Preparation: As the system transitions through acceptance testing and into regular operation a final report indicating that all duties and tasks associated with the deployment for all the stakeholders are complete and that evidence of such completion has been formally delivered, is a standard part of the deployment initiative.  The IBWIT will learn what goes into such a report and how to protect the critical data collected during the testing activities.



17.0 OSHA 10 Hour: This is a version of the OSHA 10-hour course that is provided by a trainer that has been authorized to perform instruction from OSHA.  Topics covered can include hazard identification, exit routes, electrical safety, personal protective equipment, hazard communication, ergonomics, recordkeeping, and reporting, etc.  This course does not include confined space training.  



18.0 First Aid/CPR/AED: Accidents in the workplace happen and incidents are more common during construction projects.  This session contains information on how to recognize and respond to various medical emergencies in the workplace including choking, cardiac arrest, and the use of automated external defibrillators.



19.0 Blood and Airborne Pathogen Protection: IBWITs will be required to understand the requirements for self-protection from pathogens due to airborne virus or accidents involving blood contamination.



20.0 RF Exposure: IBWITs will be required to calculate the total power radiated from an antenna, assess the exposure risk as a function of time, distance, and the FCC’s maximum permissible exposure (MPE) levels, and further understand the requirement for self-protection in areas of significant wireless radiation.  The concepts of controlled and uncontrolled areas of exposure will be discussed.  Reports on MPE are often required and the IBWIT will understand how to assemble such reports.



21.0 5G Fundamentals: Spectrum, Standards and Use-Cases: This course will provide a brief history of 5G NR (New Radio) standardization process. Spectrum allocation for 5G – low-band, midband, mmWave Bands needs to be reviewed. Understanding of Small Cell selection based on frequency bands will be provided. 5G Use-cases – eMBB (Enhanced Mobile Broadband), URLLC (Ultra Reliable Low Latency Communications), mMTC (Massive Machine Type Communications) and role of Small Cells for each of 5G Use-cases will be discussed.   
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