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TIP Document License 
 

By using and/or copying this document, or the TIP document from which this statement is linked, you (the 

licensee) agree that you have read, understood, and will comply with the following terms and conditions: 

 

Permission to copy, display and distribute the contents of this document, or the TIP document from which 

this statement is linked, in any medium for any purpose and without fee or royalty is hereby granted under 

the copyrights of TIP and its Contributors, provided that you include the following on ALL copies of the 

document, or portions thereof, that you use: 

 

1. A link or URL to the original TIP document.  

 

2. The pre-existing copyright notice of the original author, or if it doesn't exist, a notice (hypertext is 

preferred, but a textual representation is permitted) of the form: "Copyright © <<year>>, TIP and 

its Contributors. All rights Reserved" 

 

3. When space permits, inclusion of the full text of this License should be provided. We request that 

authorship attribution be provided in any software, documents, or other items or products that you 

create pursuant to the implementation of the contents of this document, or any portion thereof. 

 

No right to create modifications or derivatives of TIP documents is granted pursuant to this License. except 

as follows: To facilitate implementation of software or specifications that may be the subject of this 

document, anyone may prepare and distribute derivative works and portions of this document in such 

implementations, in supporting materials accompanying the implementations, PROVIDED that all such 

materials include the copyright notice above and this License. HOWEVER, the publication of derivative 

works of this document for any other purpose is expressly prohibited. 

 

 

 

 

For the avoidance of doubt, Software and Specifications, as those terms are defined in TIP's Organizational 

Documents (which may be accessed at 

https://telecominfraproject.com/organizational-documents/), and components thereof incorporated into 

https://telecominfraproject.com/organizational-documents/
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the Document are licensed in accordance with the applicable Organizational Document(s). 

 

 

Disclaimers 

 

THIS DOCUMENT IS PROVIDED "AS IS," AND TIP MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS 

OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 

PARTICULAR PURPOSE, NON-INFRINGEMENT, OR TITLE; THAT THE CONTENTS OF THE DOCUMENT ARE 

SUITABLE FOR ANY PURPOSE; NOR THAT THE IMPLEMENTATION OF SUCH CONTENTS WILL NOT INFRINGE 

ANY THIRD PARTY PATENTS, COPYRIGHTS, TRADEMARKS OR OTHER RIGHTS. 

 

TIP WILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGES ARISING OUT 

OF ANY USE OF THE DOCUMENT OR THE PERFORMANCE OR IMPLEMENTATION OF THE CONTENTS 

THEREOF. 

 

The name or trademarks of TIP may NOT be used in advertising or publicity pertaining to this document or 

its contents without specific, written prior permission. Title to copyright in this document will at all times 

remain with TIP and its Contributors. 

This TIP Document License is based, with permission from the W3C, on the W3C Document License which 

may be found at https://www.w3.org/Consortium/Legal/2015/doc-license.html. 

 

 

 

 

 

 

  

https://www.w3.org/Consortium/Legal/2015/doc-license.html
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1. Introduction 

1.1 Need for an Integrated Street Asset module 
 

There are a number of factors that drive the development of street-level urban communications networks 

and the street assets that support them. Mobile network operators are densifying their networks through 

the installation of LTE and 5G-NR small cells in order to achieve higher capacity and better coverage. Fixed 

broadband network providers are delivering internet service to premises through the deployment of fixed 

wireless access distribution units. Cities provide public Wi-Fi through a network of access points and gather 

data from a variety of sensing devices such as air quality sensors, pedestrian and vehicle safety cameras. 

These diverse applications all intersect at the street level and require a communications infrastructure that 

allows nodes to be spaced every one to two city blocks (50 - 200 meters).  

 

In principle, it is straightforward to develop a street-level network. The technologies are well understood 

and the products and techniques to implement them are relatively mature. However,  in practice, street 

level deployments must also address commercial and civic issues. The installation costs must be low 

enough for an operator to justify. The city must be able to achieve its service and social goals within a 

physical and visual footprint that is acceptable to its citizens.  

 

¢ƘŜ LƴǘŜƎǊŀǘŜŘ {ǘǊŜŜǘ !ǎǎŜǘ ƳƻŘǳƭŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ŘƻŎǳƳŜƴǘ ŀŘŘǊŜǎǎŜǎ ǘƘŜǎŜ ƛǎǎǳŜǎ ōȅ ǇǊƻǾƛŘƛƴƎ ŀ άŎƘŀǎǎƛǎ 

ƛƴ ǘƘŜ ǎǘǊŜŜǘέ - a shared physical and communications infrastructure built on street assets such as 

streetlights, traffic lights, bus shelters and digital signs - through which multiple services can be offered by 

multiple tenants while blending into the city streetscape. The Integrated Street Asset is built upon the 

principle of a standardized, modular approach which provides consistency in implementation for 

equipment vendors, infrastructure providers, operators and cities. This approach creates a large horizontal 

market for communications and sensing equipment manufacturers, a standardized approach for street 

asset manufacturers that avoids custom integrations, and a technical underpinning for the procurement 

and permitting processes of local governments. 

 

This requirements document was developed through a collaborative effort between participants of the TIP 

Smart City Connectivity sub-group representing different parts of the ecosystem, including operators, local 

governments, smart pole manufacturers and communications and sensing equipment suppliers. The 

requirements document is intended to facilitate and accelerate the deployment of wireless communication 

and sensing networks to support the Smart City Connectivity needs of the present and the future. 
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1.2 Scope of Document 
 

This document addresses: 

¶ The market-derived requirements that guide the development of the Integrated Street Asset 

module requirements and guidelines; 

¶ The essential technologies required to implement standardized, interoperable modules suitable 

for installation in the Integrated Street Asset; and 

¶ The recommendations that implementers of products based on the Integrated Street Asset 

specification should take into consideration in order to ease the installation of the Integrated 

Street Asset into existing infrastructure 

 

1.3 Document structure 
 

This document is structured as follows: 

¶ Section 1: Introduction 

¶ Section 2: General Requirements 

¶ Section 3: Modular Architecture 
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General Requirements 
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2. General Requirements 
 

The general requirements establish principles that guide the development of the modular architecture 

requirements for integrated street assets. The principles inform the selection of technologies and 

techniques that will best address the needs of communities and their service providers. 

 

2.1 Community Acceptance 

 

 
Figure 1 - Examples of ad-hoc and structured integration 

© takomabibelot and Ligman 

 
The appearance of street assets is important to both cities and their citizens. As they are highly visible, their 

design should harmonize with the urban landscape. Cities increasingly select designs that reflect the culture 

and the character of the area. This can be at odds with the delivery of multiple services. In the worst case, 

an attractive street asset design will be completely compromised by the addition of functions that were not 

envisaged when the pole was first selected.  

 

The modular architecture should support the development of street assets that are sympathetic to their 

surroundings while providing for the addition of new and enhanced applications over time.  

2.2 Technology Independence 
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The street asset is a nexus for a variety of different communications and sensing functions. 

Communications functions provide data distribution and access and embed wired and wireless 

transmission technologies. Sensing functions gather environmental data and embed diverse technologies 

such as sound capture, video capture and radar. These functions and technologies evolve over time. 

 

The modular architecture should facilitate the use of a wide variety of existing technologies without 

unnecessary constraints and will facilitate the integration of new and diverse technologies. 

2.3 Existing certifications 
 

Certifications are a significant product development cost. Given the diversity of street equipment, it is 

highly desirable to take advantage of existing product certifications rather than require new certifications. 

Regulatory certifications to demonstrate compliance to approved communications standards (published by 

the FCC, ETSI and equivalent organizations) are typically the most specialized and expensive. Some 

regulators allow the use of existing certification data for a derived product (see the discussion in Regulatory 

Considerations), which will mitigate the cost. There are other certifications for safety, etc., which may 

require complete retesting of a derived product.  

 

The modular architecture should accommodate existing certified products and modules by avoiding or 

minimizing modifications to the design in system integration. 

2.4 New and existing street poles 
 

New street poles impose fewer constraints on the technologies and techniques used in the modular 

architecture compared to existing street poles. Smart street poles, for example, are designed for the 

embedding of communications and sensing equipment within their structures, presenting a clean external 

appearance (see New Construction in the figure below). 

 

However, most street poles have a useful life of 20-30 years and their replacement is not usually justified 

by the addition of new functions. Furthermore, the transition to LED street lighting is often accomplished 

by the replacement of the lumiere (the light module at the top of the pole), not the street pole itself. 

Consequently, existing street poles represent 90-95% of the potential hosts for functions being deployed at 

the street level.  

 

New functions can be integrated into existing street poles with acceptable esthetics in a number of 

https://docs.google.com/document/d/11lumoeDrtGbtamg1DKyVGUy01eyRtpHrr_B_AnPAS9s/edit#bookmark=id.god9nlofj448
https://docs.google.com/document/d/11lumoeDrtGbtamg1DKyVGUy01eyRtpHrr_B_AnPAS9s/edit#bookmark=id.god9nlofj448
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configurations (see figure below): 

¶ Top Hat - the functions are enclosed within a shroud that is mounted on top of the street pole, 

above the luminaire support. This configuration has been employed in a number of North American 

small cell installations. 

¶ Sleeve - the functions are enclosed within a shroud that wraps around the top of the street pole 

below the luminaire support. This configuration can be used directly with a pole that tapers 

towards the top. If the pole does not taper, the shroud can be mounted on an interposer between 

the top of the street pole and the luminaire support. 

 

 
Figure 2 - Different street pole attachment configurations 

 

Street poles are usually straight, with a luminaire attached on a side arm. Poles with luminaires attached to 

curved upper sections (davit poles) are typically composed of distinct straight and curved poles. 

 

Street pole construction is generally either straight (parallel sides) or tapered. The cross section of the pole 

at the base is in the range 200 - 250 mm (8 - 10 inches). The cross-section of a straight pole is unchanged 

from the base to the top. The cross-section of a tapered pole decreases to 75 - 125 mm (3 - 5 inches) at the 

top.  

 

The top of the pole usually has a tenon mount for the attachment of luminaires (or a decorative cap if the 

luminaire is mounted on the side). The tenon mount dimensions (outside diameter, length) are 
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standardized in some regions: 

 

¶ European Union: EN 00040 Lighting columns Part 2: General requirements and dimensions. 

Common outside diameter specifications are 76 mm (3.0 inches) and 89 mm (3.5 inches). 

 

The modular architecture should address both new and existing poles. 

 

2.5 Other Street asset types 
 

While the most commonly used host for street-level communications networks is the streetlight, bus 

shelters, digital signs, traffic lights, trash cans and electricity supply poles are also candidates and by 

supporting them, the greatest flexibility in deployment is achieved.  

 

 
Figure 3 - Example street assets - bus shelters, digital signs 

 

To avoid bespoke integration into different street assets, the modular architecture should accommodate 

different asset shapes while maintaining consistent requirements across the asset types. For example, the 

architecture should accommodate the mounting of modules on both poles within a certain range of 

diameters and flat structures such as signs and walls. 

 

2.6 Industry standards 
 

The modular architecture should adopt complementary industry standards to the greatest extent possible. 

https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT,FSP_ORG_ID:1100,6034&cs=1CF26FC543C9EAD483AA366F29139867A
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For example, for electrical requirements, the standards developed by NEMA, CENELEC and other 

regional bodies should be adopted. For communications requirements, the standards developed by IEEE 

and ETSI, amongst others, should be adopted. 

2.7 Thermal Management 
 

Retrofit installations - that is, the installation of communications devices to an existing street asset - 

represent the bulk of current installations. The standard practice for these installations is to mount the 

device individually to the asset. Since each device is exposed to the ambient environment, thermal 

management is performed solely through the external surface area of the device. 

 

Moving the devices inside of a street asset reduces external surface area. While insolation effects may be 

ǊŜŘǳŎŜŘ ŀǎ ǘƘŜ ΨǘƻǇΩ ǎǳǊŦŀŎŜ ŀǊŜŀ ƛǎ ǊŜŘǳŎŜŘΣ ǘƘŜ ƻǾŜǊŀƭƭ ǘƘŜǊƳŀƭ ƳŀƴŀƎŜƳŜƴǘ ŎƘŀƭƭŜƴƎŜ ƛǎ ƛƴŎǊŜŀǎŜŘΦ ¢Ƙƛǎ ƛǎ 

compounded by the integration of multiple devices inside a single asset, where the thermal dissipation of 

each device impacts the thermal management of near-neighbor devices. 

 

Thermal management internally to the street asset is challenging because of the strong dependency on 

construction materials. For example, the device might be retrofitted to a street pole, whose construction 

could range from metal (highly conductive) to wood or concrete (highly insulating). This limits the 

opportunity to dissipate heat through the mounting mechanism to the thermal mass of the structure. If 

each device manages heat dissipation thrƻǳƎƘ ƛǘǎ ŀǎǎƻŎƛŀǘŜŘ ΨǎƪƛƴΩΣ ƛǘ ƛǎ ŜŀǎƛŜǊ ǘƻ ŎƘŀǊŀŎǘŜǊƛȊŜ ŀƴŘ ǘƘŜ 

integration of multiple devices becomes easier to manage. 

 

The modular architecture should integrate cooling structures such as heat pipes within the module and/or 

ƛǘΩǎ ŀǘǘŀŎƘƳŜƴǘ ƳŜŎƘŀƴƛǎƳ ǘhat create sufficient airflow to the outside of the street asset to cause the 

efficient dissipation of heat generated by that module. 

https://www.nema.org/
https://www.cenelec.eu/
https://www.ieee.org/
https://www.etsi.org/
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Vertical Air Velocity Velocity through Internal Air Volume Velocity through Internal Air Volume 

Figure 4 - Example Thermal Analysis 

Note that this does not preclude the use of other thermal management strategies within the specific street 

asset if internal structures, volume and airflow allow. 

2.8 Ingress Protection 
 

Regardless of whether the module is deployed in a retrofit or new-construction applications, the module 

will be exposed to the ambient environment when the module undergoes maintenance or replacement, or 

an adjacent module undergoes the same. The ambient environment may exhibit extremes in temperature, 

humidity, dust, pests and other particulate matter. The module and its connections must be suitably 

protected from these environmental hazards. Industry standard measures of ingress protection are used to 

define levels of sealing effectiveness of electrical enclosures against intrusion from foreign bodies (tools, 

dirt etc.) and moisture. The modular architecture should identify a suitable ingress protection rating as 

ŘŜŦƛƴŜŘ ƛƴ L9/ ǎǘŀƴŘŀǊŘ слрнф ά5ŜƎǊŜŜǎ ƻŦ ǇǊƻǘŜŎǘƛƻƴ ǇǊƻǾƛŘŜŘ ōȅ ŜƴŎƭƻǎǳǊŜǎέ ǘƻ ǿƘƛŎƘ ǘƘŜ ƳƻŘǳƭŜǎ Ƴǳǎǘ 

comply. 

2.9 Installation and Maintenance 
 

Depending on the ownership of the street asset, maintenance operations may be the responsibility of an 

entity separate from the radio/module vendor, system integrator or service provider. Defining an easy 

process to install, remove and maintain the module is important in such a model.  
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The installation and removal of a module should be independent of other modules; that is, there should be 

no need to install, remove or reposition another model during the installation or removal process of an 

individual module, unless as part of a more general operation. 

 

The installation and removal of a module should be within the generally recognized skillset for 

communications equipment technicians and should not require specialized tools.  

 

The installation and removal of a module should be quick to minimize labor time.  

2.10 Architecture 
 

The modular architecture should define a structured arrangement of communications and sensing 

functions inside the street asset. It does not imply that the same physical structure is required of the street 

asset itself, although such a structure might be an implementation. 

2.10.1 Slices 
 

The slice is a concept similar to a blade in a server rack. Slices are virtually stacked inside of a street asset. 

The increment of the slice thickness should be standard. The increment has an equivalent purpose to a rack 

unit (1U) in a server. 

Slice thickness is a multiple of the increment and is a function of the size of the enclosed equipment and 

other considerations such as thermal management. For example, an LTE small cell might be 4U, a 60 GHz 

distribution node might be 2U, and a video camera might be 1U. 

2.10.2 Modules 
 

Each slice should be composed of a number of modules which collectively provide the required angular 

coverage. Modules cover sectors in multiples of 60 degrees or 90 degrees. As an example, 360 degree 

coverage is built from four modules with 90 degrees sector coverage. 

Note that the modules should be capable of orientation at any angle in 0-360 degrees in order to provide 

the required coverage. 
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Figure 5 - Examples of different module orientations 

2.10.3 Constraints 
 

The requirement to accommodate both existing streetlights ŀƴŘ ƴŜǿ ŎƻƴǎǘǊǳŎǘƛƻƴ άǎƳŀǊǘ ǇƻƭŜǎέ ǇǊŜǎŜƴǘǎ ŀ 

particular set of challenges. They can be accommodated by a modular architecture that addresses the 

constraints of both. The scenarios are illustrated in section 2.4 

 

The attachment to existing streetlights is addressed through the institution of an exclusion area in the 

ŎŜƴǘŜǊ ǘƘŀǘ ŎƻǊǊŜǎǇƻƴŘǎ ǘƻ ǘƘŜ ŘƛŀƳŜǘŜǊ ƻŦ ŀ ǘŀǇŜǊŜŘ ǇƻƭŜ όάǎƭŜŜǾŜέ ǎŎŜnario) or a tube attached to the 

ǘŜƴƻƴ ŀǘ ǘƘŜ ǘƻǇ ƻŦ ŀ ǇƻƭŜ όάǘƻǇ Ƙŀǘέ ǎŎŜƴŀǊƛƻύΦ ¢Ƙƛǎ ƛǎ ƭŀōŜƭƭŜŘ ǘƘŜ internal diameter in the diagram below. 

 

The attachment within new construction streetlights is addressed through the institution of an external 

diameter constraint which allows conforming modules to be integrated into the majority of new 

ŎƻƴǎǘǊǳŎǘƛƻƴ ǇƻƭŜǎ όάƴŜǿ ŎƻƴǎǘǊǳŎǘƛƻƴ ǎŎŜƴŀǊƛƻύΦ ¢Ƙƛǎ ƛǎ ƭŀōŜƭƭŜŘ ǘƘŜ external diameter in the diagram 

below. 

 

Existing streetlights with non-tapered poles are the hardest to accommodate. In this case, the most likely 

ŀǘǘŀŎƘƳŜƴǘ ƛǎ Ǿƛŀ ŀ ǘŜƴƻƴ ŀǘ ǘƘŜ ǘƻǇ ƻŦ ŀ ǇƻƭŜ όάǘƻǇ Ƙŀǘέ ǎŎŜƴŀǊƛƻύΦ {ƛƴŎŜ ƴƻƴ-tapered poles have similar 

dimensions to new construction poles, the same external diameter constraint can be applied. 
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Figure 6 - Cross-section of street pole showing internal and external diameters 

 

The recommended internal diameter is 100 mm (~4 inches). This will accommodate tenon joints for the top 

hat configuration and the top extent of the pole for the sleeve configuration of street poles. 

 

The recommended external diameter is 200 mm (~8 inches). Less than 200 mm severely constrains the size 

of the module electronics. Greater than 200 mm increases the visual intrusion on retrofitted street poles 

and many smart poles. 
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3 
Power and Data Distribution 
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3. Power and Data Distribution 
 

Power and data distribution internal to the street asset will use cables and connectors that comply with 

industry standard specifications for Ethernet.  

 

The modular design of the integrated street asset allows for the removal of modules and module mounts 

for maintenance, upgrade or change of function. 

 

The specific power and data features that allow interoperability between modules and the integrated 

street asset are identified below. 

3.1 Structured Wiring 
 

Access technologies such as IEEE 802.11ax and 3GPP based 5G-NR FR2 support data transmission rates 

exceeding 1 Gbps. Therefore cables and connectors specified for 5GBase-T and 10GBase-T Ethernet are 

required. 

 

The cables and connectors will be rated to operate at temperatures between -40 degrees Celsius and +85 

degrees Celsius. 

 

3.1.1 Cables 
 

The cables will be riser-rated shielded Cat-6A (F/UTP) as defined in TIA/EIA-568-2.D,  ISO/IEC 11801 or 

CELENEC EN 50173, as appropriate for the location. 

 

The cables will terminate in a shielded RJ-45 plug to allow the easy disconnection and reconnection of 

modules and the replacement of cables. 

 

3.1.2 Connectors 
 

A weather-proof shielded RJ-45 connector will be used to allow the module to be easily connected to or 

disconnected from the internal structured wiring of the integrated street asset, while minimizing insertion 

loss and EMI. 
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The RJ-45 connector may be integrated into the printed circuit board of the module or it may be connected 

to the printed circuit board through a pigtail. This allows printed circuit boards with different form factors 

to be installed within the module enclosure. 

 

 
Figure 7 - Example shielded RJ-45 weatherproof connector 

 

 
Figure 8 - Example RJ-45 weatherproof connector with pigtail 

3.1.3 Module Ports 
 

The module will integrate its ports on the lower edge. The number of ports is dependent on the module 

function but will not exceed five. 

 

For example, a four port PoE switch with a WAN port will have five ports. The ports on a mmWave mesh 

module should permit the connection of up to 4 sectorized modules in the same slice and connection to 

the slices above and below (or the bottom of the pole).  

 

3.2 Power 
 

The module will comply with IEEE802.3af, IEEE802.3at or IEEE802.3bt. It will be a Powered Device as 

defined in those specifications and it will draw less than 12.95 Watts, 25.5 Watts or 71 Watts respectively. 

 

4 
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4. Physical Integration 

4.1 Implementation Example 
 

The Implementation Example is a prototype implementation that is intended to demonstrate the key 

features of the Street Smart modules for Integrated Street Assets. 

 

This section provides an overview of an example implementation that complies with the General 

Requirements and the Power and Data Distribution requirements. As the requirements for Physical 

Integration are refined, they will replace the contents of this section. 

 

The definitive design information for the Implementation Example is provided in the TIP Street Smart 

module prototype 3D CAD model, which can be downloaded at: 

https://cdn.brandfolder.io/D8DI15S7/at/kg3hx3tvnbh9swp8r9htkq/TIP_Street_Smart_prototype_3D_CAD_

model_Final_2021_07_15.zip 

 

4.2 Module Construction 
 

The module is constructed of three structural components: a base plate, an interface plate, and a cover. 

 
Figure 9 - The structural components of a module - cover, interface plate and base plate 

 

4.3 Baseplate 
 

https://cdn.brandfolder.io/D8DI15S7/at/kg3hx3tvnbh9swp8r9htkq/TIP_Street_Smart_prototype_3D_CAD_model_Final_2021_07_15.zip
https://cdn.brandfolder.io/D8DI15S7/at/kg3hx3tvnbh9swp8r9htkq/TIP_Street_Smart_prototype_3D_CAD_model_Final_2021_07_15.zip
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The base plate provides several features: 

¶ A rigid structure for the attachment of the module electronics and the front enclosure 

¶ An integrated heatsink for the thermal management of the module 

¶ A mechanism for the attachment of the module to the supporting structure on the street asset - for 

example, a bracket 

The attachment mechanism uses hooks for module alignment and weight-bearing and a latch for the 

retention of the module. The latch is located on the other side of the module from the hooks. The module 

is attached and detached with a rotating motion with the hooks as the pivot. 

 

On the prototype, two fixed hooks are provided on the left and right side at the top of the module and a 

latch with two hooks is provided on the bottom of the module. Two ports are provided for weatherproof 

Ethernet connectors. 

 
Figure 10 - The back and front side of the Baseplate 

In future iterations of the module requirements, we should consider moving the hooks to the bottom and 

the latch to the top so that less cable flexing is required when the module is mounted. This would also allow 

room for more cable ports. 

4.4 Interface Plate 
 

The interface plate adapts the module electronics to the backplate. It contains mounting holes and pillars 

for thermal management that are specific to the module printed circuit board. The interface plate 
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mounting holes align with the printed circuit board mounting holes. The pillars align with the integrated 

circuit packages or some other thermal dissipation feature of the printed circuit board. 

 

 
 

 

Figure 11 - Example interface plates with mounting holes and pillars for thermal dissipation 

For high volume products, the interface plate can be merged with the base plate to create a single plate at 

the discretion of the module manufacturer. 

4.5 Cover 
 

The cover provides several features: 

¶ A physical envelope that conforms to the shape of street asset and gives a clean appearance when 

assembled on the street asset with other modules 

¶ Mechanical protection and ingression protection (weatherproofing) for the module electronics 

¶ Where appropriate, an RF transparent window for antennas embedded within the module 

The cover is secured to the base plate with screws and sealed with an O-ring set in matching grooves on the 

base plate and the cover. The module manufacturer may use other methods to secure and seal the cover. 
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Figure 12 - Cover with RF transparent window 

The prototype modules provide a flat window for RF transmissions on the assumption that a curved surface 

would result in worse transmission characteristics. This assumption should be verified. 

4.6 Latch Mechanism 
 

The module is installed by placing the hooks that protrude from the back of the top side of the module into 

holes in the mounting bracket. These bear the weight of the module and align the module correctly for the 

latch mechanism to engage. The latch is located across the back of the module from the fixed hooks. The 

latch secures the module to the mounting bracket.  

 

The latch mechanism consists of two barbed hooks attached perpendicularly to a rod which runs from side 

to side of the bottom of the module. The rod rotates around a stationary pin. The hooks protrude out from 

the back of the module. The hooks and rod are held in their rotational position by a stop and the tension of 

a coiled spring. 
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Latch detail looking towards module from mount 

 

 

Latch detail from back of module Latch detail from side of module 

 

When the module is pushed towards the mounting bracket, the hook of the latch is displaced by a 

retention feature. As the module continues towards the bracket, the tip of the barb passes beyond the 

retention feature, removing the displacement pressure. The tension of the coiled spring pushes the hook 

closer to the retention feature and the barb of the hook prevents the module from being pulled away. 

 

 

Latch operation showing rod and hook rotation during attachment and detachment 

 

The module may be removed by applying pressure, using a screwdriver or a similar tool, to a cam feature 

on the rod. This causes the rotation of the rod against the pressure of the coiled spring. The barbed hook is 

displaced by the rotation and the tip of the barb can pass over the retention feature of the bracket. The 



Street Smart  |  Module Requirements for Integrated Street Assets 
 

 29  Copyright © 2021 Telecom Infra Project, Inc. 

module can be removed by unhooking the fixed hooks on the other side from the bracket. 

 

4.7 Mounting Bracket 
 

The mounting bracket performs two functions: 

¶ It secures the modules to the street asset using the standardized latching mechanism  

¶ It adapts the standardized module to the characteristics of wide variety street assets, including new 

construction and existing street poles, shelters, digital signs, etc. 

Note that the mounting bracket is assumed to play no role in the module thermal management. 

 

The implementation example of the mounting bracket for the street pole is composed of four identical 

mounting plates that are secured together and to the pole using a band clamp and corner screws. Two 

holes are provided that correspond in position to the cable connectors on the module base plate. 

 

 
Figure 13 - Pole mounting bracket 

The brackets have tines that prevent the bracket from moving around or up and down the pole when the 

band clamp is tightened (see the diagram below). 
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Figure 14 - Cross-section of pole mounting bracket showing band clamp and tines (indicated by red arrows) 

The front of the mounting bracket and the back of the module base plate are shown in juxtaposition below. 

Some additional fine alignment features are circled in red. 

 

 
Figure 15 - Mounting bracket and module base plate 

4.8 Dimensions 
 

The module in the Example Implementation has a height of 265 mm (10.4 in) and has an external diameter 

of 210 mm (8.3 in). The bracket can be attached to poles with diameters ranging from 75 mm to 125 mm.  
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5 
Regulatory considerations 
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5. Regulatory considerations 

5.1 FCC Permissive Change Policy 
 

The FCC provides guidance regarding the changes that are permitted to previously certified equipment in 

document KDB Publication 178919 D01 Permissive Change Policy. The guidance (section IV, subsections B. 

and C. page 5) states that, subject to certain provisions, certified equipment may be enclosed in a new host 

without recertification.  

 

It would need to be determined if the same guidance applies to the removal of an enclosure prior to the 

installation in a new host. It is likely that a permissive change from a non-modular to a modular certification 

would be required. 

 

From FCC publication 996369 Transmitter Module Equipment Authorization Guide: 

 

ά! ƳƻŘǳƭŀǊ ƎǊŀƴǘ ƛǎ ƻōǘŀƛƴŜŘ ōȅ ǊŜǉǳŜǎǘƛƴƎ ŎŜǊǘƛŦƛŎŀǘƛƻƴ ŦƻǊ ŜǉǳƛǇƳŜƴǘ ŀǎ ŀ ƳƻŘǳƭŀǊ ŘŜǾƛŎŜΣ ƻǊ ǊŜǉǳŜǎǘƛƴƎ ŀ 

permissive change to convert an equipment certification from a non-modular to a modular device grant - in 

both instances using the FCC Form 731 application procedures (Section 2.1033, etc.). An applicant for a 

modular filing must indicate on the Form 731 the appropriate modular approval type, and submit the 

following additional exhibits: a cover letter requesting modular approval that includes an itemized list 

documenting compliance with the Section 15.212 rules, and includes clear and specific instructions 

describing the conditions, limitations and procedures for third parties to use and/or integrate the module 

ƛƴǘƻ ŀ Ƙƻǎǘ ŘŜǾƛŎŜΦέ 

 

5.2 European Union 
 

The Guide to the Radio Equipment Directive 2014/53/EU states that: 

 

ά¢ƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊ ǿƛƭƭ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǊŀŘƛƻ equipment placed on the market is in conformity. In carrying 

out this assessment, he may use assessments performed previously for components or parts of that radio 

equipment, while remaining responsible for the conformity of the whole product. The reused assessment 

of the components or parts may not be sufficient to demonstrate conformity of the whole radio 

ŜǉǳƛǇƳŜƴǘΦέ 

https://apps.fcc.gov/oetcf/kdb/forms/FTSSearchResultPage.cfm?id=33013&switch=P
https://apps.fcc.gov/eas/comments/GetPublishedDocument.html?id=50&tn=916170
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The Radio Equipment Directive 2014/53/EU introduces an exemption to CE marking for the custom built 

evaluation kits destined for professionals to be used solely at research and development facilities for such 

purposes (Annex I.4 of the RED). Further discussion of the meaning of custom built evaluation kits can be 

found in the RED Guide. 

  

https://ec.europa.eu/docsroom/documents/33162
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Appendix A: Standards and Regulations 
 
AASHTO - American Association of State Highway and Transportation Officials 

Standard Specifications for Structural Supports for Highways Signs, Luminaires and Traffic Signals 

Cenelec - European Committee for Electrotechnical standardization 

EN 00040 Lighting columns Part 2: General requirements and dimensions 

EN 60529 Degrees of protection provided by enclosures (IP Code) 

European Union 

Directive (EU) 2018/1972 of the European Parliament and of the Council of 11 December 2018 
establishing the European Electronic Communications Code 

Commission Implementing Regulation (EU) 2020/1070 of 20 July 2020 on specifying the 
characteristics of small-area wireless access points pursuant to Article 57 paragraph 2 of Directive 
(EU) 2018/1972 of the European Parliament and the Council establishing the European Electronic 
Communications Code 

Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014 on the 
harmonisation of the laws of the Member States relating to the making available on the market of 
radio equipment 

Guide to the Radio Equipment Directive 2014/53/EU 

FCC - Federal Communications Commission 

Publication 996369 Transmitter Module Equipment Authorization Guide 

KDB Publication 178919 D01 Permissive Change Policy 

NEMA - National Electrical Manufacturers Association

  

https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT,FSP_ORG_ID:1100,6034&cs=1CF26FC543C9EAD483AA366F29139867A
https://www.cenelec.eu/dyn/www/f?p=104:110:611782878906001::::FSP_ORG_ID,FSP_PROJECT,FSP_LANG_ID:1258025,43747,25
http://data.europa.eu/eli/dir/2018/1972/2018-12-17
http://data.europa.eu/eli/reg_impl/2020/1070/oj
http://data.europa.eu/eli/dir/2014/53/oj
https://ec.europa.eu/docsroom/documents/33162
https://apps.fcc.gov/eas/comments/GetPublishedDocument.html?id=50&tn=916170
https://apps.fcc.gov/oetcf/kdb/forms/FTSSearchResultPage.cfm?id=33013&switch=P
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Copyright © 2021 Telecom Infra Project, Inc. A TIP Participant, as that term is defined in 

¢LtΩǎ .ȅƭŀǿǎΣ Ƴŀȅ ƳŀƪŜ ŎƻǇƛŜǎΣ ŘƛǎǘǊƛōǳǘŜΣ ŘƛǎǇƭŀȅ ƻǊ ǇǳōƭƛǎƘ ǘƘƛǎ {ǇŜŎƛŦƛŎŀǘƛƻƴ ǎƻƭŜƭȅ ŀǎ 

needed for the Participant to produce conformant implementations of the Specification, 

alone or in combination with its authorized partners. All other rights reserved. 

 

¢ƘŜ ¢ŜƭŜŎƻƳ LƴŦǊŀ tǊƻƧŜŎǘ ƭƻƎƻ ƛǎ ŀ ǘǊŀŘŜƳŀǊƪ ƻŦ ¢ŜƭŜŎƻƳ LƴŦǊŀ tǊƻƧŜŎǘΣ LƴŎΦ όǘƘŜ άtǊƻƧŜŎǘέύ ƛƴ 

the United States or other countries and is registered in one or more countries. Removal of 

any of the notices or disclaimers contained in this document is strictly prohibited. 
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