



	
	

	
	

	File:Analysis and augmentation of timing advance-based geolocation in LTE Cellular Networks (IA analysisndugment1094551605).pdf

	
		From Wikimedia Commons, the free media repository

		


		

		
		

		Jump to navigation
		Jump to search
			File
	File history
	File usage on Commons
	Metadata

Size of this JPG preview of this PDF file: 463 × 599 pixels. Other resolutions: 185 × 240 pixels | 371 × 480 pixels | 593 × 768 pixels | 1,275 × 1,650 pixels.


Go to page 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174

 

next page →
next page →

Original file (1,275 × 1,650 pixels, file size: 3.11 MB, MIME type: application/pdf, 174 pages)


File information
Structured data



Captions
Captions
EnglishAdd a one-line explanation of what this file represents


Summary[edit]



	Analysis and augmentation of timing advance-based geolocation in LTE Cellular Networks
  (   )
	Author	

Roth, John D.
	

	Title	

Analysis and augmentation of timing advance-based geolocation in LTE Cellular Networks

	Publisher	

Monterey, California: Naval Postgraduate School

	Description	

The ubiquity of cellular technology has woven a variety of services, now axiomatic, into modern social fabric. Among those services is the ability to provide mobile user location. Applications of these location-based services include providing directions, emergency services, fraud protection, and direct marketing. This work provides in-depth analysis of cellular positioning, which leverages the Long Term Evolution (LTE) signaling plane timing advance (TA) parameter for the end of user geolocation. Additionally, we propose a novel method of augmenting TA-based positioning, Cellular Synchronization Assisted Refinement (CeSAR). We simultaneously show CeSAR to be a network performance multiplier and security vulnerability vis-a-vis the method's electromagnetically passive nature. Furthermore, we demonstrate how CeSAR improves positioning by adding system information and mitigating the effects of poor network infrastructure geometry. Through robust statistical analysis, we derive a theoretical lower bound on TA-based positioning and demonstrate that a statistically efficient estimator is possible in this context. Furthermore, numerical studies are conducted with synthetic and empirical data. The real-world data are observed in actual network deployments found in geographically diverse environments, such as Maryland and California. The results not only demonstrate the efficiency of the estimator but show that accuracy on the order of tens of meters is possible. Indeed, TA-based positioning is shown to be accurate on the order of 40 m in some scenarios. Additionally, we demonstrate that CeSAR is able to passively provide improvements ranging from 10 to 254 m over TA-only positioning.



Subjects: geolocation; Long Term Evolution (LTE); cellular networks; privacy; Cramer-Rao Lower Bound; quantization; maximum-likelihood estimation; timing advance

	Language	
English
	Publication date	
December 2016
	Current location	

IA Collections: navalpostgraduateschoollibrary; fedlink

	Accession number	

analysisndugment1094551605

	Source	
	Internet Archive identifier: analysisndugment1094551605
	https://archive.org/download/analysisndugment1094551605/analysisndugment1094551605.pdf


	Permission
(Reusing this file)	
This publication is a work of the U.S. Government as defined in Title 17, United States Code, Section 101. Copyright protection is not available for this work in the United States.




Licensing[edit]

	Public domainPublic domainfalsefalse



	
	This file is a work of a United States Marine or employee, taken or made as part of that person's official duties. As a work of the U.S. federal government, it is in the public domain.



العربية ∙ বাংলা ∙ català ∙ Deutsch ∙ English ∙ español ∙ français ∙ magyar ∙ italiano ∙ 日本語 ∙ македонски ∙ മലയാളം ∙ မြန်မာဘာသာ ∙ Nederlands ∙ português ∙ русский ∙ sicilianu ∙ slovenščina ∙ svenska ∙ Türkçe ∙ українська ∙ Tiếng Việt ∙ 中文（简体） ∙ 中文（繁體） ∙ +/−


	










File history


Click on a date/time to view the file as it appeared at that time.


		Date/Time	Thumbnail	Dimensions	User	Comment
	current	05:56, 14 July 2020		1,275 × 1,650, 174 pages (3.11 MB)	Fæ (talk | contribs)	FEDLINK - United States Federal Collection analysisndugment1094551605 (User talk:Fæ/IA books#Fork8) (batch 1993-2020 #6263)





You cannot overwrite this file.

File usage on Commons


The following page uses this file:

	File:Analysis and augmentation of timing advance-based geolocation in LTE Cellular Networks (IA analysisndugment1094551605).pdf




Metadata

This file contains additional information such as Exif metadata which may have been added by the digital camera, scanner, or software program used to create or digitize it. If the file has been modified from its original state, some details such as the timestamp may not fully reflect those of the original file. The timestamp is only as accurate as the clock in the camera, and it may be completely wrong.
	Author	John D. Roth
	Short title		Analysis and Augmentation of Timing Advance-Based Geolocation in LTE Cellular Networks


	Image title	
	Date and time of digitizing	11:24, 30 November 2016
	Software used	LaTeX with hyperref package
	File change date and time	07:51, 30 November 2016
	Date metadata was last modified	07:51, 30 November 2016
	Keywords		geolocation,
	Long
	Term
	Evolution
	(LTE),
	cellular
	networks,
	privacy,
	Cramer-Rao
	Lower
	Bound,
	quantization,
	maximum-likelihood
	estimation,
	timing
	advance


	Conversion program	pdfTeX-1.40.17
	Encrypted	no
	Page size	612 x 792 pts (letter)
	Version of PDF format	1.4





Structured data
Items portrayed in this file
depicts






MIME type



application/pdf








checksum



2cf2b20231653201d6a3a9157fab7f5edbb488f0



determination method: SHA-1









data size



3,260,869 byte








height



1,650 pixel








width



1,275 pixel








number of pages



174














Retrieved from "https://commons.wikimedia.org/w/index.php?title=File:Analysis_and_augmentation_of_timing_advance-based_geolocation_in_LTE_Cellular_Networks_(IA_analysisndugment1094551605).pdf&oldid=791838569"


		Categories: 	Doctoral theses of the Naval Postgraduate School
	LTE


Hidden categories: 	Scans from the Internet Archive
	Scans from the Internet Archive/unverified
	Books without Wikidata item
	PD US Marines
	Books uploaded by Fæ
	Documents from the US Naval Postgraduate School Library/reviewed




	





	Navigation menu

	
		

	
		Personal tools
	

	
		
			English
	Not logged in
	Talk
	Contributions
	Create account
	Log in


		
	



		
			

	
		Namespaces
	

	
		
			File
	Discussion


		
	



			

	
	
		English
	
	
		
		

		
	



		

		
			

	
		Views
	

	
		
			View
	Edit
	History


		
	



			

	
	
		More
	
	
		
		

		
	



			

	Search

	
		
			
			
			
			
		

	




		

	

	

	
		
	

	

	
		Navigate
	

	
		
			Main page
	Welcome
	Community portal
	Village pump
	Help center


		
	



	

	
		Participate
	

	
		
			Upload file
	Recent changes
	Latest files
	Random file
	Contact us


		
	




	
		Tools
	

	
		
			What links here
	Related changes
	Special pages
	Permanent link
	Page information
	Concept URI
	Cite this page
	Get shortened URL
	Download QR code


		
	




	
		Print/export
	

	
		
			Download as PDF
	Printable version


		
	



	







		 This page was last edited on 10 August 2023, at 10:03.
	Files are available under licenses specified on their description page. All structured data from the file namespace is available under the Creative Commons CC0 License; all unstructured text is available under the Creative Commons Attribution-ShareAlike License;
additional terms may apply.
By using this site, you agree to the Terms of Use and the Privacy Policy.



		Privacy policy
	About Wikimedia Commons
	Disclaimers
	Code of Conduct
	Developers
	Statistics
	Cookie statement
	Mobile view



		
	






