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First Edition © 2015 by Wade Sarver. All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, scanning, or otherwise, except as permitted under sections 107 or 108 of the 1976 United States Copyright Act, without the prior written permission of the author.

I am not a lawyer or an active certified safety expert. This book is completed based on research and my experiences. Safety processes and procedures are constantly updated and improved over time. The material contained is for reference only and may include products, information, or services by third parties. I do not assume responsibility for any third party material referenced in this book. 

This is a guide to help people and not a guarantee that you will do everything properly. By reading this you agree that myself and my company is not responsible for the success or failure of your business decisions relating to the information presented in this guide. 

www.wade4wireless.com 

Cover and design by Wade Sarver
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A Note from Wade
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Thank you for taking the time to learn more. You are awesome! If you are planning to do deployments, then you should understand the steps needed to deploy. I want to help you out with more than just the high level posts I put out on www.wade4wireless.com but more detailed. This may not have everything but it should be a good step to educating you in CRAN and small cell deployment. You deserve to understand the wireless deployment world! I am assuming that you know something about the business of wireless deployment and optimization. If you have more questions you can always email me at wade4wireless@gmail.com and I will help out any way I can. If I don’t respond, then email me again, I do get busy and sometimes overwhelmed. 

Over the last several years I have been pretty focused on small cell deployment, indoors and outdoors, as well as macro deployments long before that. The larger Het Net deployments are starting. I see the upgrades on the existing towers as well as deployment of the stand-alone sites, mostly CRAN and small cells but some mini macro, 10 to 20 watts, cell sites for “densification” of LTE systems to help offload macro sites.  So let’s talk about that.

I have been in wireless for over 25 years. I worked in paging and 2-way in the late 1980s all the way to 1999. Then I got into the wireless internet craze, public safety, broadcast, and then into cellular. I worked as an engineer and as a tower climber, 2 jobs that went together quite well. I have had so many positions from technician to engineer to PM to Vice President and probably a few more. Trust me, no matter what job I had, I often felt like the mere peon, or should I say peed on, most of the time. When you get your hand dirty people seem to think they know more than you. 

I have been on both sides, meaning I deployed in the field for years and then I have worked in business development and sales. I would say the best analyst out there is the one on the front line! When you are in the field you see all the problems and they filter back through the ranks depending how much they slow the project down. 

One of the great things about wireless is that there are so many industries to work in, like internet, broadcast, public safety and cellular. However, with the growth of LTE I think that they are all going to merge. There is still a need for wireless backhaul. I don’t know if you can get bored in this industry, but I do know that you can get burned out. 

Don’t forget to follow the wireless deployment blog at www.wade4wireless.com today! Make sure you follow the podcast on iTunes or Stitcher so you stay up to date! I also have email, wade4wireless@gmail.com for you to reach out anytime. 
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Where Did I Learn This?
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I have done macro deployments, among other tower work, for around 10 years. I have been deploying transmitters at tower sites for over 20 years. I have been in the wireless industry for over 25 years. That is where all of this really started. However, let me focus on what we are talking about in this book.

I have been working with small cell and CRAN deployments for several years. I do extensive research on deployments. I have spent time working with OEMs and deployment teams. I interviewed many of them to get an idea on what is needed to not only install, but to deploy the small cells efficiently and cost effectively. It was a learning process. I have been talking to many people who work at tower companies to gain perspective on what they do for small cells. I get my best information from the people in the field doing the installations, RF design, optimization, commissioning, and integrations. Those are the feet on the street that really know what is happening.

I have been involved in cell site deployments from several perspectives. I have been working with tower companies and also with contractors and with the OEMs. This helped me gain perspective on site deployments. However, when it came to small cells I had the same misconceptions like most people. That perception was “we need to duplicate the Macro site only on a smaller scale”. Now that I understand the budgets I know we have to be more creative and reduce costs for the carriers to mass deploy. That is the key. 

I also have been looking into DAS installations. The view of indoor DAS is changing because the carriers no longer want a shared host DAS system unless they absolutely need it. Shared host systems are very expensive to install. The other iDAS change is that people don’t want to run any more RF cables then they have to. CAT 5 is the preferred cable choice of most landlords. So in today’s world they are going to use RRHs to radiate as close to the users as possible.  I did cover some iDAS, but it is a topic all in itself. 

Now, for outdoor DAS, oDAS, there will be more deployments using RRHs to distribute the antennas where coverage is needed. This is the beauty of distributing the RRH all around, making oDAS (CRAN) a better way to distribute the RF. I have been talking to deployment teams that do work for carriers for this type of specific system. While this may not seem like a true small cell deployment, it is very similar in the way you deploy. You see these people are putting low power radio heads all over the place connected by fiber to the BBU. I learned quite a bit from doing proposals and from talking to people in the field working the deployment. I enjoyed getting a broad base of information and comparing notes to create this document.  
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Preface
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Small cell, CRAN, and mini macro deployments are increasing in this wireless world. The use of data by the end user is becoming a necessity in this connected world. The user will always be demanding more and more real time applications. Those applications could be video, audio, or simply a way to track what is happening in your business, home, or money. With Machine to Machine, (M2M), and the Internet of Things, (IoT), even devices will be tracking each other in real time. Today’s world demands that we stay connected, and not just by voice, email, or social media, but with a real time data connection. Even though most people carrying a cell phone think that “LTE” is the new buzz word for higher speeds, we know it is just the beginning. There is more to staying connected than a buzz word. It takes a design, planning, and a system. Then it all needs to be optimized and tested. That is where we come in. The people who design, deploy, and test. I am here to help you understand more about the deployment part of the entire heterogeneous network. 

We also have to stay on our toes to keep it optimized and find ways to constantly improve the system. If you do installations maybe you wonder what more you could contribute, but you have to find ways to make installations more efficient and cost effective. You need to find ways to save on costs and look at other tasks. Make suggestions on how they may improve. It’s like plug and play, it will save so much time and the installer knows that he can do more with automation.

There are several parts to the heterogeneous network. You have the macro site which is higher power and usually covers a larger area. You have the small cell or CRAN/DAS which is very concentrated in a smaller area. You also have the full DAS systems which could cover a large outdoor area, a large indoor area, or a very small specific building.  This is all part of the heterogeneous network.

If you are reading this, then you understand that the steps to deploy are systematic. The initial build is normally done with licensed frequencies assigned to a region. A design has to be done. The design may start with a coverage area and RF, but there is so much more that needs to be taken into consideration. In the core they need to be ready for the new base stations, called eNodeBs. The connection needs to be bigger and better and faster. All of the routers and backhaul need to be upgraded to handle the new demand for data and applications. The main parts are the 1) core, called the evolved packet core, EPC, 2) the backhaul, 3) the eNodeB, 4) the radio, and 5) the user’s equipment, (UE). In the new wireless world there is so much more connected to these networks than phones and tablets. Machines talk to machines and they will be connected doing their own thing. Pretty cool, right? 
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Overview
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The deployment of small cells, CRAN, and mini macros can be challenging. By preparing for all of the phases of deployment you can predict the problems and minimize them prior to sending anyone in the field. This preparation will be necessary to make the field work as cost effective as possible. This is where many companies get in trouble. They do not realize the complexity of the deployment nor do they look at all the phases required to make it a success. Planning is the key! 

By understanding these issues ahead of time you can set up a realistic timeline. You will also have properly trained people in the field because you took the time to look into all the nuances of each phase of deployment. The goal is to minimize the surprises before they become problems. 

My goal is to help you along the way by arming you with the knowledge ahead of time. I can’t include every detail of the deployment, your SOW and OEM training should help with that. I can prepare you for deployment with an understanding of general requirements for each step along the way. 
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Who is this book for?
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For anyone who may be interested in deploying cell systems. This book is concentrating on small cells and CRAN system deployments. If you are reading this, you could be an installer or a commissioning engineer or RF design engineer or an optimization team. Anyone of these groups may find this book useful. I really want to help others move ahead and learn from what I have learned. Feel free to contact me at wade4wireless@gmail.com to give me feedback. I have been putting information up about wireless deployment on my website, www.wade4wireless.com for all to see. I thought by putting the information out there then people would be interested in the small cell deployment. Feel free to sign up for my newsletter. 

My goal was to inform you and help you along in your career. This is something that is somewhat new to the market and this may help you enter the market quickly by taking what I have learned and applying it to your business. 
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What You Will Learn
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Let’s to go over, quickly, what you will learn from this book and what to expect. This is going to help you understand each step of deployment. I wanted to include more but each carrier may have their own way of doing things. You will get a look at all the deployment steps. 

This covers the initial field deployment steps. It is written for the field workers. You are the key members of the deployment teams that will take a pile of hardware and transmitters and create a wireless communications system. It will be up to you to get the equipment out to the site and operational. Getting it to work is not good enough! You must do each step the best you can so that when the power comes on and the units go live, the system works in perfect harmony. Remember, they all need to work together. 

The RF design team will come up with the plan. The site acquisition teams will lay the plan out onto a map with real sites and agreements. Then the installers and logistics teams will put the equipment where it needs to go which could be on a pole or 200 feet in the air. Then the commissioning and integration teams bring up power and prepare it to go live. Then the optimization teams will prepare and test the units so they are accepted into the cluster and work in harmony with the rest of the surrounding sites. 

It is a beautiful orchestra when all the instruments play together to make music that sounds so sweet. The deployment teams are the musicians that perform to make the cell sites sound so sweet to the customers. The customers have no idea how much hard work goes into creating the system, just like when you see a band you have idea how much practice goes into making the music. Sure, sometimes the music is off key but the team will work hard to make sure that it starts working the way it should in no time. 
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How to Use this Book.
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When you start using this book you will look at it from your perspective and your job or what or what you plan to do. Then you may jump to the section that applies to what you want to do. It would help if you use the table of contents to look for the topic you need. This is normal to look at what you do. However, the reason all the sections are in here are to help you understand all the steps to help streamline the processes that you are involved in and to improve the handoffs to others in the field.

When looking through this for the first time you can look to see each component and what it does. Remember that this is made for people who want to learn more about the field work. So make sure that you understand each component first. Then look at the detail in each section to understand how you can improve the processes for your deployments, or your customer’s deployment process. This is meant to be a handbook to help you move ahead in all of your deployments. 

Make sure that you mark the sections that you feel you need for your job. This way you will be able to find a way to improve and streamline. Then you can look at the tasks before you and maybe work a way to perfect the handoff. Then you can look at the step after you and offer ways to improve the handoff to that team. It may really help to understand all the steps to make the transitions much easier. 

If possible, make notes to remind you what work can be improved. What is duplicated and how to eliminate unnecessary work. Then you need to communicate that to your project lead, or the customer. 
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Assumptions & Exclusions
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Assumptions
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I am not sure if you are aware of the old saying we have about “assume”. It goes like this, when you assUme you make an “ass” out of “U” and “me”. We all make fun of an “assumption” when it’s not laid out clearly, but the one thing I learned is that you should define the assumptions. I learned that the hard way after working in the field. It makes a lot of sense to lay out the assumptions ahead of time, in writing, in a written scope of work, (SOW), before you do the work. Why? Because sometimes you think you’re doing the customer a favor for covering small hardware, which you may mean a few nuts and bolts. However, the customer may assume that you mean a $1,000 mount or 40 hours of labor. It’s all in how you look at it. Please define your assumptions as I am defining mine here.

So, here is what I am assuming that you know when you read this.


1)  That you have deployment experience of some type in wireless. 

2)  That you have the basic understanding of what a small cell is.

3)  That you have the basic understanding of what a DAS is.

4)  That you have the basic understanding of what a CRAN is.

5)  That you understand who the major USA carriers are, like Verizon Wireless, AT&T Wireless, T-Mobile USA, and Sprint.

6)  That you have a basic understanding of RF.

7)  That you are willing to learn. 

8)  That if you disagree with something I’ve written, then you will email me at wade4wireless@gmail.com. I don’t’ want to argue, but I want to learn.

9)  That I could not explain everything.

10)  I made this a generic document to teach you about wireless components in a deployment of small cells and CRAN. Let’s call it an entry level manual. 

11)  That I wrote this pretty much the way I would talk to you.  

12)  Some of my pictures are drawings to give you an idea of what I am talking about. 

13)  You will start with the naming overview section so you know what I am referencing in this book. It really helps to understand what the acronyms stand for before you start reading.
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Exclusions

[image: ]




More SOW training! In my scope of work training I mention that exclusions are a huge part of the scope because it tells the customer what you will not cover, clearly and precisely. I know that you think that the assumptions should cover that but I like to be clear what I will not cover. So here it is.


1)  I will not read this for you.

2)  I will not do the work for you.

3)  You have to do the work to learn even more.

4)  Your training should also come from the OEM’s because each OEM has a special way they would like their specific equipment mounted, configured, and deployed. 

5)  If you don’t understand something I can’t read your mind. You will need to email me at wade4wireless@gmail.com or search on www.Google.com because Google can be your friend. I will include links in here to help you. 

6)  I can’t teach you everything because I don’t know everything. (You will know enough to get started.)

7)  This will not do the deployment for you. 

8)  You will not be an expert in each area! You will gain knowledge of each area. 
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Solutions
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One thing you may run into is trying to figure out what to do or how to approach small cell and CRAN deployments. I have people ask me every day about what to do next. They want to know what challenges they might run into. Do you have that issue? Do you understand what the problems in the field are? Do you understand what is really going to happen when you install this type of hardware? Many people ask me about mounting and carrier issues and roadblocks. This will help you see what problems are out there and how to overcome them.

This will take out the unknown problems. You will stop being worried about things you can’t control. This is here to help you add value to your customers. This will teach you the steps of deployment. This is something that has been a problem in not only small cell and CRAN deployments but macro deployments as well. Most companies approach the deployment as if they are just doing their job and don’t prepare for the next task. They also complain excessively when things are not prepared or setup properly when they show up. This will help all of you be well rounded and understand each team’s tasks so that when you arrive in your task you know what needs to be done and what should be done. I am a big fan of the SOW because it will point out the job and the exclusions. 

The SOW is something that you have to guide you to the work that you will get paid for and for the work that you can charge extra for. It will outline your responsibilities and the responsibilities of the other vendors. This is how you get paid! Pay is very important in deployments! If I have to tell you this, then maybe you need to look elsewhere for work or you are very fortunate! 

Let’s get to work!



	[image: ]

	 
	[image: ]





[image: ]



Naming Overview (Abbreviations and Acronyms) 
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All the names and acronyms can be confusing. It adds a great deal of confusion to the deployment teams as well as some of the carriers. So let’s start by helping you know what I am talking about to avoid as much confusion as possible. 
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