
Innovative cable design supports the 

optimization of an outdoor Distributed 

Antenna System on the University of 

Michigan campus 

 

With ever increasing demand for ubiquitous coverage and the need for capacity to address the 

latest 4G applications, many universities  have turned to distributed antenna systems (DAS) to 

augment the standard macro cell coverage provided by the carriers. 

Most students now carry a device capable of streaming video and place considerable value on 

seamless access to the network and the ability to transfer large files. In addition, universities 

have recognized the importance of cell phones in providing a safe environment. The enhanced 

coverage provided by a DAS system not only insures that a 911 call can be placed from 

anywhere on campus but also insures that students can be reached via reverse 911 in the case 

of an emergency. The system also helps improve the efficiencies of university employees.  

Extenet Systems (Chicago, IL.) a leader in the design, construction and operation of both indoor 

and outdoor DAS systems is currently involved in a DAS deployment which will cover all three 

University of Michigan campuses when complete. The network will support multiple carriers 

and technologies including GSM, CDMA, UMTS, LTE and WiFi. The DAS infrastructure will 

overcome geographical and other physical challenges limiting traditional macro infrastructure. 

The denser deployment, reduced power levels and lower antenna mounts of the DAS nodes will 

reduce interference across the network, improving capacity, quality of service and even the 

battery life of the mobile devices on the network. 

Across most of the network, fiber has been chosen as the most efficient means of transmitting 

the signal. However, at the remote node, the optical signal is converted back to RF and 

transmitted to the pole-top antenna element via coaxial cables. Coaxial cable will provide the 

most rugged and reliable means of transmitting the signal at the remote node and virtually 

eliminate the need to access the antenna. 

 

 

 

 



The Electrical Performance Challenge 

Each remote node requires a minimum of twelve antenna feeders and in some cases, twice that 

number. Each antenna run must be optimized for VSWR, insertion loss and passive 

intermodulation (PIM) performance from an electrical standpoint. Each cable-connector 

termination must also be physically ruggedized, sealed from moisture ingress and labeled in 

such a way to insure that the cable runs will be properly mated to the correct antenna element 

without the need for time 

consuming ringing out of the 

cable runs. Field terminations 

can be challenging enough but 

when you also consider the 

possibilities of rain, snow, 

temperature extremes and 

inadequate light while having to 

optimize PIM and VSWR, you 

can see the challenge. Also, if all 

of these runs were to be 

terminated in the field, they 

would have to be tested in the 

field requiring considerable time 

while also dealing with the 

limitations of field test equipment. 

The Aesthetics Challenge  

The many cable runs on their own can be a real challenge in terms of appearance since they will 

have the tendency to look like spaghetti. Each 

cable run must also be grounded to prevent 

damaging lightning energy from traveling down 

the outer sheaths of the cables and destroying the 

radio and optical/RF converter. The application of 

individual ground straps would require 

considerable labor to install and weather seal 

while also appearing unsightly.   

The Solution 

Times Microwave Systems has developed a bundle 

of six ½” Superflex cables that are wrapped 

Six coaxial cables wrapped around a central 

ground wire with a rugged outer sheath 

The pole-top antennas 



around a central bare ground wire using a planetary cabler and covered by a heavy, UV 

resistant polyethylene jacket. Each of the inner cables is identified with a number every six 

inches along its length. In addition, we’ve developed a multiple cable ground block which 

greatly improves aesthetics by reducing the number of bonding wires required. Extenet has 

taken this benefit a step further with their University of Michigan install by designing the cable 

with a bare central ground wire. The central ground wire allows the individual sheaths of the 

cables within the harnesses to be bonded at the tower top without any external bonding wires. 

The ground block is covered by a weather tight cold shrink boot and the entire grounding 

mechanism is invisible from the ground.  

 

 

Times Microwave Systems uses the bundled cable, ground blocks and custom weather tight end 

cap boots to supply complete finished cable harnesses which are ready to be clamped to the 

poles and connected to the antenna and the ODU. These harnesses are built in the factory 

under a controlled environment and fully tested with a vector network analyzer and bench 

model PIM analyzer. They are serial coded and supplied with a complete set of test data. 

Conclusion 

Factory built harnesses constructed from bundled cable eliminate most of the variables 

associated with working in the field. They also save considerable labor and make planning much 

easier. They also do all this while providing a much more aesthetic install which in many cases is 

the site owner’s greatest concern.  

The grounding method 



 Bundled cable used to improve the aesthetics of a roof top site on the University of Michigan campus 


