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ATTACHMENT 1 
Selected NYU WIRELESS Publications on 5G mmWave Technologies 
 

YouTube Video “NYU WIRELESS conducts pioneering 5G cellular measurements in New York City (5G 
millimeter wave)” http://youtu.be/pN_3Iek2jNw 

S. Sun, T. S. Rappaport, R. W. Heath, A. Nix, and S. Rangan, “MIMO for millimeter wave wireless 
communications: beamforming, spatial multiplexing, or both?” IEEE Comm. Mag., vol. 52, pp. 110-121, 
Dec. 2014. 

T. S. Rappaport, R. W. Heath, R. Daniels, J.N. Murdock, Millimeter Wave Wireless Communications, 
Pearson/Prentice-Hall, c. 2015 

F. Gutierrez, S. Agarwal, K. Parrish, T.S. Rappaport, “On-chip integrated antenna structures in CMOS for 
60 GHz WPAN systems,” IEEE Journal on Sel. Areas Comm., Vol. 27, No. 8, Oct. 2009, pp. 1367-1378. 

A. I. Sulyman,  A. T. Nassar,  M. K. Samimi, G. R. MacCartney, T. S. Rappaport, and A. Alsanie, “Radio 
propagation path  loss models for 5G cellular  networks  in the  28 GHz and  38 GHz millimeter-wave 
bands,” Communications Magazine,  IEEE,  vol. 52, pp. 78–86, September 2014 

G. R. MacCartney and  T. S. Rappaport, “73 GHz millimeter  wave propagation measurements for out- 
door urban  mobile and backhaul  communications in New York City,”  in Communications (ICC), 2014 
IEEE International Conference  on, pp. 4862–4867, June  2014  

S. Nie,, G. R. MacCartney, S. Sun, and T. S. Rappaport, “28 GHz and 73 GHz signal outage  study  for 
millimeter  wave cellular and backhaul  communications,” in Communications (ICC), 2014 
IEEE  International Conference  on, pp. 4856–4861, June  2014 

 S. Sun,  G. R. MacCartney, M. K. Samimi,  S. Nie, and  T. S. Rappaport, “Millimeter  wave multi-beam 
antenna combining  for 5G cellular  link improvement  in New York City,”  in Communications 
(ICC),  2014 IEEE  International Conference  on, pp. 5468–5473, June  2014 

 S. Rangan, T. S. Rappaport, and  E. Erkip,  “Millimeter-wave cellular  wireless networks:  Potentials and 
challenges,”  Proceedings  of the IEEE,  vol. 102, pp. 366–385, March  2014 

 S. Sun and  T. S. Rappaport, “Wideband mmwave  channels:  Implications  for design 
and  implementation of adaptive beam antennas,” in Microwave Symposium (IMS), 2014 IEEE  MTT-S 
International, pp. 1–4, June 2014 

 T. A. Thomas,  H. C. Nguyen, G. R. MacCartney, Jr.,  and T. S. Rappaport, “3D mmWave  channel 
model proposal,”  in Vehicular  Technology Conference  (VTC Fall), 2014 IEEE  80th, Sept 2014 

 H. C. Nguyen,  G. R. MacCartney, Jr.,  T. A. Thomas,  T. S. Rappaport, B. Vejlgaard,  and  P. 
Mogensen, “Evaluation of empirical  ray-tracing model for an urban  outdoor  scenario at 73 GHz E-
Band,” in Vehicular Technology Conference  (VTC Fall), 2014 IEEE  80th, Sept 2014 

 A. Ghosh, T. A. Thomas,  M. C. Cudak,  R. Ratasuk, P.  Moorut,  F.  W. Vook, T.  S. Rappaport, G. R. 
MacCartney, S. Sun, and  S. Nie, “Millimeter-wave enhanced  local area  systems:  A high-data-rate 
approach for future  wireless networks,”  Selected  Areas  in Communications, IEEE  Journal  on, vol. 
32, pp. 1152–1163, June  2014 
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 M. R. Akdeniz,  Y. Liu, M. K. Samimi,  S. Sun, S. Rangan,  T. S. Rappaport, and  E. Erkip,  “Millimeter 
wave channel  modeling and cellular capacity evaluation,” Selected  Areas  in Communications, 
IEEE  Journal on, vol. 32, pp. 1164–1179, June  2014 

 A. Adhikary, E. Al-Safadi, M. K. Samimi, R. Wang, G. Caire, T. S. Rappaport, and A. F. Molisch, “Joint 
spatial  division and multiplexing for mm-Wave  channels,”  Selected Areas  in Communications, 
IEEE  Journal on, vol. 32, pp. 1239–1255, June  2014 

J. N. Murdock and  T. S. Rappaport,  “Consumption factor  and  power-efficiency factor:  A theory  for 
evaluating the  energy  efficiency of cascaded  communication 
systems,”  Selected  Areas  in  Communications, IEEE  Journal  on, vol. 32, pp. 221–236, February 
2014 

 M. K. Samimi  and  T. S. Rappaport, “Ultra-wideband statistical channel  model  for non  line of sight 
millimeter-wave urban channels,” in 2014 IEEE Global Telecommunications Conference  (GLOBECOM 
2014), Dec 2014 

 M. K. Samimi and  T. S. Rappaport, “Characterization of the  28 GHz  millimeter-wave dense  urban 
channel for future  5G mobile cellular,”  Tech. Rep. 2014-001, NYU WIRELESS: Department of 
Electrical  and Computer Engineering,  NYU Polytechnic School of Engineering,  Brooklyn,  New York, 
June  2014 

 S. Sun  and  T. S. Rappaport, “Antenna diversity  combining  and  beamforming  at  millimeter  wave 
frequencies,”  Tech.  Rep. 2014-002, NYU WIRELESS: Department of Electrical  and  Computer 
Engineering, NYU Polytechnic School of Engineering,  Brooklyn,  New York, June  2014 

 S. Nie, M. K. Samimi, T. Wu,  S. Deng, and  T. S. Rappaport, “73 GHz millimeter-wave  indoor 
and  foliage propagation channel  measurements and  results,”  Tech.  Rep. 2014-003, NYU WIRELESS: 
Department of Electrical  and Computer Engineering,  NYU Polytechnic School of 
Engineering,  Brooklyn,  New York, July 2014 

 T. S. Rappaport, W. Roh, and K. Cheun, “Mobile’s millimeter-wave makeover,”  Spectrum, IEEE,  vol. 
51, pp. 34–58, Sept 2014 

 Y. Azar,  G. N. Wong,  K. Wang,  R. Mayzus,  J.  K. Schulz, H. Zhao, F. Gutierrez, D. Hwang, and  T. 
S. Rappaport, “28 GHz propagation measurements for outdoor  cellular  communications using 
steerable  beam antennas in New York City,”  in Communications (ICC), 2013 IEEE  International 
Conference  on, pp. 5143–5147, June  2013 

 T. S. Rappaport, S. Sun, R. Mayzus, H. Zhao, Y. Azar, K. Wang, G. N. Wong, J. K. Schulz, M. Samimi, 
and  F.  Gutierrez, “Millimeter  wave  mobile  communications for 5g cellular:  It  will 
work!,”  Access,  IEEE, vol. 1, pp. 335–349, 2013 

 S. Nie, G.  R.  MacCartney, S. Sun, and  T.  S. Rappaport, “72 GHz millimeter wave  ndoor  
measurements for wireless and backhaul communications,” in 2013 IEEE  24th International Symposium 
on Personal Indoor and Mobile Radio Communications (PIMRC), pp. 2429–2433, Sept 2013 

M. K. Samimi,  K. Wang,  Y. Azar, G. N. Wong, R. Mayzus,  H. Zhao, K. Schulz, S. Sun, F. Gutierrez, 
and T. S. Rappaport, “28 GHz angle of arrival  and  angle of departure analysis  for 
outdoor  cellular  communications  using steerable  beam  antennas in new york city,”  in 
Vehicular  Technology Conference  (VTC Spring), 2013 IEEE  77th, pp. 1–6, June  2013 

 T. S. Rappaport, F. Gutierrez, E. BenDor,  J. N. Murdock,  Y. Qiao, and  J. I. Tamir,   “Broadband 
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millimeter-wave propagation  measurements and  models  using  adaptive-beam antennas for 
outdoor  urban cellular  communications,” Antennas and Propagation,  IEEE  Transactions on, vol. 61, 
pp. 1850–1859, April 2013 

 S. Sun and  T.  S. Rappaport, “Multi-beam antenna combining  for 28 ghz cellular  link improvement  in 
urban  environments,” in Global Communications Conference  (GLOBECOM), 2013 IEEE,  pp.  3754–
3759, Dec 2013 

 H. Zhao, R. Mayzus, S. Sun, M. K. Samimi, J. K. Schulz, Y. Azar, K. Wang,  G. N. Wong, F. Gutierrez, 
and T. S. Rappaport, “28 GHz millimeter  wave cellular communication measurements for reflection and 
pene- tration loss in and around  buildings in New York City,”  in Communications (ICC), 2013 
IEEE  International Conference  on, pp. 5163–5167, June  2013 

 G. R. MacCartney, J. Zhang, S. Nie, and T. S. Rappaport, “Path loss models for 5G millimeter wave prop- 
agation  channels  in urban  microcells,”  in Global Communications Conference  (GLOBECOM), 2013 
IEEE, pp. 3948–3953, Dec 2013 

S. Deng, C. J. Slezak, G. R. MacCartney , Jr., and T. S. Rappaport, “Small wavelengths - big potential: 
millimeter wave propagation measurements for 5G,” Microwave Journal, vol. 57, no. 11, pp. 4–12, 2014 

T. S. Rappaport, J. N. Murdock, and F. Gutierrez, “State of the art in 60-GHz integrated circuits and 
systems for wireless communications,” Proceedings of the IEEE, vol. 99, pp. 1390-1436, Aug. 2011 

T. S. Rappaport, J. N. Murdock, D. Michelson, and R. Shapiro, “An open-source archiving system,” IEEE 
Vehicular Technology Magazine, vol. 6, pp. 24-32, June 2011 

G. R. MacCartney, Jr., M. K. Samimi, and T. S. Rappaport, “Exploiting directionality for millimeter-wave 
system performance improvement,” in 2015 IEEE International Conference on Communications (ICC), 
June 2015 

S. Sun, T. A. Thomas, A. Ghosh, T. S. Rappaport, “A Preliminary 3D mmWave Indoor Office Channel 
Model,” in 2015 IEEE International Conference on Computing, Networking and Communications (ICNC), 
February 2015 

T. Wu, T. S. Rappaport, C. M. Collins, “The Human Body and Millimeter-Wave Wireless Communication 
Systems: Interactions and Implications,” accepted by 2015 IEEE International Conference on 
Communications (ICC), June 2015 

T. Wu, T. S. Rappaport, C. M. Collins, “Biological effects of millimeter-waves: a review of current 
understanding”, will appear in IEEE Microwave Magazine, March, 2015 

G. R. MacCartney, Jr., M. K. Samimi, and T. S. Rappaport, “Omnidirectional path loss models from 
measurements recorded in New York City at 28 GHz and 73 GHz,” in 2014 IEEE 25th International 
Symposium on Personal Indoor and Mobile Radio Communications (PIMRC), Sep. 2014 

T. S. Rappaport, Y. Qiao, J. I. Tamir, J. N. Murdock, and E. Ben-Dor, “Cellular broadband millimeter wave 
propagation and angle of arrival for adaptive beam steering systems (invited paper),” in 2012 IEEE Radio 
and Wireless Symposium (RWS), pp. 151-154, Jan. 2012 

J. N. Murdock, E. Ben-Dor, Y. Qiao, J. Tamir, and T. S. Rappaport, “A 38 GHz cellular outage study for an 
urban outdoor campus environment,” in 2012 IEEE Wireless Communications and Networking Conference 
(WCNC2012), pp. 3085-3090, April 2012 
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E. Ben-Dor, T. S. Rappaport, Y. Qiao, and S. Lauffenburger, “Millimeter wave 60 ghz outdoor and vehicle 
aoa propagation measurements using a broadband channel sounder,” in IEEE Global Telecommunications 
Conference (GLOBECOM), Dec. 2011 

T. S. Rappaport, E. Ben-Dor, J. N. Murdock, and Y. Qiao, “38 GHz and 60 GHz angle-dependent 
propagation for cellular & peer-to-peer wireless communications,” in Proc. 2012 IEEE International 
Conference on Communications (ICC), pp. 4568-4573, June 2012 

J. I. Tamir, T. S. Rappaport, Y. C. Eldar, and A. Aziz, “Analog compressed sensing for rf propagation 
channel sounding,” in 2012 IEEE International Conference on Acoustics, Speech and Signal Processing 
(ICASSP), pp. 5317-5320, March 2012 

J. N. Murdock and T. S. Rappaport, “Consumption factor: A figure of merit for power consumption and 
energy efficiency in broadband wireless communications,” in 2011 IEEE GLOBECOM Workshops (GC 
Wkshps), pp. 1393-1398, Dec 2011 

V. K. Rajendran, J. N. Murdock, A. Duran, and T. S. Rappaport, “Concepts and implementation of a 
semantic web archiving and simulation system for RF propagation measurements,” in 2011 IEEE Vehicular 
Technology Conference (VTC Fall), pp. 1-5, Sep. 2011 

J. N. Murdock, E. Ben-Dor, F. Gutierrez, and T. S. Rappaport, “Challenges and approaches to on-chip 
millimeter wave antenna pattern measurements,” in 2011 IEEE MTTS International Microwave Symposium 
Digest (MTT), pp. 1-4, June 2011 

L. Alon, G.Y. Cho, L. Greengard, D.K. Sodickson, C.M. Deniz. “Wireless Device 10g SAR Calculation 
from 3D MRI Temperature Measurements.” Bioelectromagnetics Society 2013; Thessaloniki, Greece 2013. 

L. Alon, G. Y. Cho, X. Yang, D. K. Sodickson, C. M. Deniz. “A method for safety testing of 
radiofrequency/microwave-emitting devices using MRI.” Magnetic Resonance in Medicine. 2014, doi: 
10.1002/mrm.25521 
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ATTACHMENT 2 

S. Rangan, T. S. Rappaport, E. Erkip, “Millimeter Wave Cellular Wireless 
Networks: Potentials and Challenges, Proceedings of the IEEE, March 2014, Vol. 

102, No. 3, p. 366‐385. 
 

Reprinted for this Proceeding with permission from the IEEE 
 

Publication is available at: 
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=6732923 
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    ATTACHMENT 3 

T. S. Rappaport, J. N. Murdock, F. Gutierrez, “State of the Art in 60 GHz Circuits 
and Systems for Wireless Communications” Proceedings of IEEE, Aug. 2011, pp. 

1396‐1430. 
 

Reprinted for this Proceeding with permission from the IEEE 
 

Publication is available at: 
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=5958173 
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ATTACHMENT 4 

T. S. Rappaport, et. al, “Millimeter Wave Mobile Communications for 5G 
Cellular: It will work!” IEEE Access (May 2013) 

 
Reprinted for this Proceeding with permission from the IEEE 

 
Publication is available at: 

http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6515173 
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ATTACHMENT 5 
M. R. Akdeniz, et. al, “Millimeter Wave Channel Modeling and Cellular Capacity 

Evaluation”, IEEE Journal on Sel. Areas Comm., Vol. 32, No. 6, June 2014 
 

Reprinted for this Proceeding with permission from the IEEE 
 

Publication is available at: 
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6834753 

 
 
 
 


