IOSR Journal of Engineering (IOSR JEN) www.iosrjen.org
ISSN (e): 2250-3021, ISSN (p): 2278-8719
PP 14-17

Propagation Path Loss Modeling in Millimeter Wave Bands for
5G Cellular Communications

'Prof Jyoti Dange, 2Dr.R.P.Singh, °Dr. Vikas Gupta
(Dept of ETC /SSSUTMS,Sehore /Bhopal India ) (Dept of ETC /SSSUTMS,Sehore /Bhopal India ) (Dept of ETC
/ VCOE,Vasai/Thane India)

Abstract: This paper presents a probabilistic position millimeter-wave path loss model supported real- world
30GHz mm wave frequency measurements. The probabilistic path loss approach uses a free path line-of-sight
propagation model and for non-line-of-sight conditions uses a close-in free house reference distance
pathlossmodel. The probabilistic model employs a coefficient operate that specifies the line-of- sight likelihood
for a given transmitter-receiver separation distance. Results show that the probabilistic path loss model offers
just about identical results whether exit or not .One uses a non-line-of-sight close- in free house reference
distance path loss model, with a reference distance of onemeter, or a floating- intercept path loss model. This
letter additionally shows that site-specific environmental data could also be used to yield the probabilistic
coefficient function for selecting between line-of-sight and non-line-of- sight conditions.
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I.  Introduction

Millimeter wave system offer high data rate because of enormous data transfer capacity however
experiences from poor link budget.. This is because of the blockage of the millimeter wave by the impediments
of size similar to that of the wavelength of the sinal. Different investigation in improving the signal strength is
accounted . One of them recommends utilization of directional antenna ensures flag conveyance if line of sight
communication correspondence between the transmitter exists. The other elective plan is Multi Input Multi
Output (MIMO) beamforming that utilizes the channel measurements to direct the shaft consequently improving
the multiplexing gain and beamforming gain.

Predicting omnidirectional path loss in dense urban millimeter-wave (mmWave) channels is vital for
system design and for estimating coverage and capacity of emerging ultra wideband wireless networks [1], [2].
Here, we have a tendency to current position path loss models supported thesame information from each line-of-
sight(LOS)and non- line-of-sight (NLOS) locations, however take into account a site-specific operation that
describes the probability of getting a LOS path for a given transmitter-receiver (T-R) separation distance.

I1.Millimetre Wave Band

At the point when higher system limit and network is required, extra range is required accordingly, and
portable system has improved the Quality of Service (QoS) byusing extra range (higher recurrence and more
extensive data transfer capacity). In this manner, it is normal that 5G will likewise use higher range, for
example, using mm-wave band due to the wide accessible data transfer capacity

According to the Federal Communications Commission(FCC), many bands within mm-wave band
seem promising and can be a candidate for future 5G mobile system, including,local multipoint distribution
service (LMDS) band from 28 to 130 GHz, 7GHz in the license-free band at60GHz; which recently become
14GHz from 57 to 71GHz, as well as 12.9GHz located at 71-76 GHz, 81-86 GHz, and 92-95 GHz from the E-
band as shown in fig.1 [23][24]. Due to their small wavelengths, millimetre wave suffer high path loss and
atmospheric attenuation and thus has limited coverage.However, this excess loss can be compensated by the
means of deploying RRHs beyond node coverage and by beamforming.
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Fig.1 Millimetre-wave band as a candidate spectrum to 5G

I11.  Path Loss

The probability of LOS corresponds to the probability that radiation from the transmitter (TX) won't be
blocked by buildings or alternative obstructions, traveling on a straight and unobstructed propagation path
within the urban atmosphere (i.e., zero reflections) to the receiver (RX). Similarly, the NLOS probability
corresponds to the probability that the radiation are blocked by a minimum of one object, associated go an
obstructedpathtoreachtheRX(i.e.,via scattering,or from one or additional reflections). These two possibilities
heavily depend on the physical, site-specific atmosphere within which the tx and RX are placed.

The hybrid probabilistic path loss model offers an alternative to traditional propagation path loss
modeling over distance. Currently, two well-liked propagation modeling approaches embrace fitting a measured
path loss information set over a model that uses the close-in free area reference distance and floatingintercept
path loss models [2]. The floating-intercept model provide same the for estimating pathloss data in a given range
of measured T-R separations, however will offer non-realistic path loss results if calculate outside the measured
vary. it's vital to notice that the slope of the floating-intercept model typically has no physical basis. The close-in
free area reference distance model is physically based mostly and adequately estimates path loss information
points,. Establishing a typical free area reference distance of d0 =1m for all mmWave measurements and path
loss models removes judgement, and offers a typical approach for propagation models at any mmWave
frequency with any antenna. As long as measurements area unit obtained within the way field of Associate in
Nursing antenna, the measured information and corresponding path loss models is also recast with a one m
reference distance. this is often significantly valuable once scrutiny propagation measurements over totally
different mmWave frequencies, since the most important distinction in propagation path loss at mmWave
frequencies has been shown to be within the first meter of propagation [2].

This paper describes cannel responses of Urban Micro cell UMi at different base station heights to
design fifth generation mobile and cellular communications is based on statistical spatial channel model for
broad band millimeter wave ( mm Wave ) wireless communication systems. N[JUSIM is suitable for wide range
of carrier frequencies from . 30ghz to 130ght z, antenna beam width is in the range of 7 to 360 for azimuth and 7
to 45 degree for elevation

In this paper, NYUSIM [10] is presented which is an open source channel test system ,utilized at multi
meter wave (mm Wave ) frequencies ( 28 to 73 GHz) in various outside situations like UMi,UMa and RMa
conditions [11]- [19].This test system gives exact direct drive reactions in both reality. NYUSIM bolsters
transporter frequencies in the range 0.5 GHZ-100GHz and Radio recurrence band widths in the range 0 to 800
MHz. The source code is created in MATLABJ[20].

Omni directional channel models are all around received over the globe in structuring remote
framework. In any case, directional channel models are essential to plan and actualize radio wire exhibits to
spatial consistency and bar framing gain Multi way Input Multipath Output (MIMO) system[21][22].NYUSIM
produces Channel Impulse Responses (CIR) for both Omni directional and directional channel models [10]-
[19].The principle preferred standpoint of NYUSIM is that it creates elements of spatial and fleeting CIRs. This
area depicts the way misfortune (PL) show utilized in NYUSIM.

Figure shows the path loss ( directional and Omnidirectional)scatter plot generated after N simulation
runs over the entire distance along with the fixed PLE and fading standard deviation using the minimum mean
square error (MMSE) technique [15],[17].

n: represents PLE Omni:  Omni directional

dir : directional dir-best: direction with strongest received power
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To produce directional path loss at each Rx location .NYUSIM searches for all possible pointing angles
in increments of azimuth and elevation of HPBWSs of the Tx/Rx antenna specified by the user on GUI after first
generating the Omni directional PDP. The TX/Rx antenna gain pattern is calculated by NYUSIM based on
Azimuth and elevation HPBWs of Tx and Rx antennas.
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Figure 02 omnidirectional and directional path loss-30 ghz,UMi NLOS

Directional path loss(DPL) =Tx power +Tx and Rx antenna gain []directional received power [11],[12].
DPL and DPLE will always be larger ( because directional channel is always lossy) than Omni directional ,
because, the directional antenna will spatially filter out many MPCs due to its directional pattern ,then Rx
receives fewer MPCs hence less energy, so the directional path loss is higher after removing the antenna gain
effect from the received power [12],[17].
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Figure 03 omnidirectional and directional path loss-30 ghz,UMi NLOS

V.

Conclusion

Due to their poor channel condition and short wavelengths,millimetre wave band can suffer high signal
attenuation when they are adopted for mobile access, which will affect the overall network performance.
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This paper convey probabilistic path loss models supported LOS and NLOS at30gz spatial relation propagation
path loss data, employing a probability distribution for LOS The probabilistic path loss models given here could
also be used to estimate signal coverage, interference,and outage as a perform of distance,and provide a
convenient model pathloss for future mmWave systems, wherever extremely directional antennas and also the
smaller wavelengths are going to be additional sensitive as to whether LOS conditions exist or not.
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