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Abstract-Communication channel capacity for the residential 
power lines within multiple-dwelling units (MDU’s) is 
evaluated to check for the potential use of power grid in shared 
broadband access. Several measurements of noise and 
attenuation in the HomePlug band (2 MHz-30 MHz) on actual 
MDU power grids are measured. Two different grid topologies 
are considered: Star and bus. They are the foremost grid 
topologies of buildings in urban, suburban and rural areas. 
Both in-phase and across-phase performances are measured.  
The individual effect of electricity meters inherently present 
across flat-to-flat path is also evaluated.  MDU emulator has 
been built using meters only to measure the end-to-end 
frequency response of different meter types without cables. 
Finally, the obtained results are used to calculate the theoretical 
channel capacity for the different configurations of MDU grid 
with and without the effect of meters.  

The capacity of power line at all test locations selected is 
found far above the targeted data rates for broadband 
distribution and sharing. Capacity in the range of 300 - 400 
Mbps is common in MDU’s with 2-3 floors span between 
transmitting and receiving nodes, which implies a total span of 
5-6 floors when selecting the position of internet gateway 
carefully. It has also proved that the decrease in link capacity 
due to the existence of 2 electricity meters in between sender 
and receiver has an average value of 14 %, while the effect of 
normal cable distance within home could reduce link capacity 
by more than 35%. 

Keywords- Power Line Carrier; Shared Broadband 
Access;Channel Capacityt; HomePlug Applications 

I.  INTRODUCTION 

Statistics in  m ost d eveloping c ountries s till s how very 
low broadband penetration rates [1, 2]. However, the reality is 
somewhat less pessimistic. Many more people gain Internet 
access through sharing connection with others [1]. This model 
of i nternet ac cess i s p articularly c ommon i n e merging an d 
developing countries. Despite its fast growth, the method of 
sharing br oadband s till l acks t he a ppropriate access 
configurations. L ocal Area N etwork ( LAN) c ables’ model 
implies u sing a  s witch c onnected to  th e in ternet g ateway 
(IG), which in this case is a DSL or 3G router. While LAN 
cables a re th e most r eliable m ethod o f B B d istribution in  
terms of  l ink performance and bandwidth, their deployment 
implies modification i n t he i nfrastructure, c ivil work a nd 
time.  

On t he ot her ha nd, W ireless LAN ( WLAN) i s us ed 
where fast network deployment with minimal infrastructure 
alteration i s r equired. W LAN i s a lso t he most op timum in  
terms of  us er mobility. N evertheless, W LAN ha s i ts ow n 
limitations co mpared t o cab les. F ree-space p ath-loss a nd 

penetration lo ss a re o ne o f th e major factors th at li mit th e 
usage of  WLAN on l arge di stances for indoor applications.  
WiFi also suffers from a rather more serious problem which 
is s pectral pol lution. T he W LAN ba nd ( 2.5 GHz a nd 5.8  
GHz) i s us ed by many i ncompatible de vices a nd s tandards 
like D ECT phone s, B luetooth, W ireless L AN’s, W ireless 
sensors, etc. Very simple tests have been performed to show 
the severity of the problem by measuring the maximum data 
rate i n almost pe rfect c onditions, and ha ve be en f ound f ar 
below the standard [3].  

Utilizing th e e xisting p ower grid a s a  c ommunication 
medium i s a  c onfiguration a pplied f or years f or i ts 
distinctive advantages. The idea dates back to the 80’s, and it 
is generally de noted a s power l ine c arrier ( PLC). C ommon 
PLC modes are confined to two main configurations: Home 
Networking and Broadband o ver Power Line (BPL). Home 
Networking applications include broadband access and home 
automation, a nd g enerally work on t he i ndoor low-voltage 
power grid [4]. On the other hand, BPL works on the medium 
voltage tr ansmission lin es u sed in  e lectricity d istribution, 
and it is mainly used as an access technique.  

Previous w ork contains s everal e fforts t owards 
characterizing t he p ower l ine medium a s a co mmunication 
channel. I n [5], a  s ingle-parameter deterministic m odel for 
indoor pow er l ine up t o 100  M Hz ha s be en de monstrated. 
The o rdinary variance i n power l ine channel characteristics 
due to variable loading conditions is represented by a single 
parameter which d ifferentiates b etween u rban, s ub-urban 
and rural areas. The coherence bandwidth and time delay of  
indoor power line at the frequency range 2  MHz – 30 MHz 
was evaluated in the second part of  this s tudy [6], based on  
different measurements d one at  F rance T elecom l ab i n 
Lannion, France.  

The results of  [ 5, 6]  p rovide valuable i nformation f or 
modem designers on how  to split operating frequency band 
to a  s et of  c oherent s ub ba nds. H owever, a ll t he 
measurements ar e co nducted i n s ites r epresenting s ingle 
house or  a partment. Thus t he home-to-home an d t he ef fect 
of e lectricity meters a re n ot co vered i n t hose s tudies. Also 
the classification is based on t he nature of loads and grid in 
France, which are generally different from those existing in 
other de veloping c ountries, where na ture of  bui ldings, 
loading pr ofile, r egulatory s tandards controlling appliances 
noise and grid quality are considerably different.  

In [7], an algorithm i s proposed to e valuate the channel 
frequency r esponse on i ndoor pow er l ine. H owever, t he 
model c onsiders onl y t he i mpedances of  t he l oads, without 
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consideration of  noi ses a rising f rom t hose l oads, w hich 
affect the capacity drastically. 

The a pproach f ollowed i n [ 8] t o e stimate t he c hannel 
capacity is the closest to what is demonstrated in this paper. 
Measurements of transfer characteristics and colored channel 
noise ar e p rovided, and t hen a water-pouring a lgorithm is 
applied to calculate channel capacity. Capacities in excess to 
1 Gbps are shown to be achievable with 30 dBm transmitted 
power o ver a t ransmission ba ndwidth of  99 M Hz.  
Nevertheless, t he m easurements a re c onducted at  t ypical 
cable lengths of 20 meters, as the scope is characterizing the 
PLC in a single apartment. Also the capacities are calculated 
over a bandwidth of 99 MHz, which is much larger than the 
targeted r ange most us ed by  t ypical P LC m odems ( 2-30 
MHz). 

The obj ective of  t he c urrent work i s t o study t he 
possibility of  us ing t he pow er grid w ithin a  multi-story 
building o r multiple d welling u nits (MDU’s) a s a  medium 
for broadband sharing. Although the concept appears to be a 
direct e xtension to the H ome N etworking case, t he M DU-
PLC m odel di ffers f rom t he t wo well-studied 
aforementioned models in several aspects that justify an ad-
hoc s tudy. F irstly, t he r ange t o be  c overed i n M DU-PLC 
configuration i s wider than the Home Networking case (50 
meters), but far less than the BPL case (3-4 km). Secondly, 
the existence of electric energy meters across the flat-to-flat 
paths a dds more unc ertainty to t he be havior of the po wer 
grid in the working band. Thirdly, while grid topologies for 
home ne tworking a nd B PL a re t ree-like a nd poi nt-to-point, 
respectively, t he t opology f or M DU c ould be  one  of  t wo 
main types: Star and bus. The propagation between flats and 
floors i s g reatly a ffected b y t he bui lding t opology, a nd 
consequently the communication performance. Moreover, in 
broadband sharing, the speed i s l imited by the speed of  the 
IG, which is in general lower that 4 Mbps in the majority of 
emerging c ountries. Therefore, s triving t o obt ain a  
distribution scheme of speeds above this value doesn’t make 
sense. I n ot her words, s peeds t hat a re not  a cceptable i n 
applications like IPTV and video s treaming may be enough 
for many o ther l ess-demanding a pplications c ommon i n 
emerging countries including web surfing, mail a ccess, and 
VOIP. 

In t his s tudy M DU pow er g rid i s c haracterized a nd 
analyzed in t ypical areas where shared broadband model i s 
potentially ap plied. T he ch aracterization p rocess a ddresses 
the theoretical limits of the MDU power grid, including all  
factors that discriminate the model from the other two well-
established P LC m odels w hich a re P LC a nd B PL. T hese 
factors i nclude c able l engths, M DU g rid t opology, a nd 
existence of electricity meters across signal path from flat to 
flat. T hus, t his s tudy serves as  a Go-No Go i ndicator t o 
consider bui lding pow er grid as a  pos sible c andidate for 
sharing broadband. 

The rest o f t he paper i s o rganized as follows: S ection I I 
describes t he t est s etup u sed as well as t est c ases an d 
locations w here measurements a re p erformed. S ection I II 
presents t he c hannel measurement r esults, t ogether with 
comments on t he m ajor ke y f indings. E ffect o f e lectricity 

meters o n t he e nd-to-end characteristics i s d iscussed i n 
details in  S ection I V, while th e c apacity c alculations f or 
different configurations are presented in Section V. Section 
VI gives conclusions.  

II. TEST SETUP AND TEST CASES 

Fig. 1 illustrates the test setup used to characterize power 
lines within MDU. Due to higher dynamic range and spectral 
pictorial v iew, f requency do main measurements a re more 
significant i n c haracterization. F urthermore, c hannel 
capacity c ould t heoretically b e calculated f rom o nly 
frequency domain measurements [9]. Therefore, time domain 
measurements are not considered in this study.  

The coupling circuit is a key element of both test setups. 
Its main role is  to  a ct a s a  b idirectional h igh-pass f ilter to  
pass high f requency s ignals t o/from pow er l ine, and r eject 
the 220v-50Hz power signal from reaching the device front-
ends. T he s chematic of  t he coupling c ircuits us ed i s 
illustrated in Fig. 2. 

 

Fig. 1 Test setup for MDU grid characterization 

 

Fig. 2 Schematic diagram for the coupling circuits 

Measurements a re pe rformed i n t he f ollowing l ocations 
and conditions: 

1. office environment, light and normal loading. 

2. MDU, ur ban a rea, nor mal a nd he avy l oading, I n-phase 
and across-phase. 

3. MDU, sub-urban area, normal loading. 

4. between 2 flats in MDU, urban area, bus topology. 

5. between 2 flats in MDU, suburban area, star topology. 

The test setup has been used to measure noise at  several 
wall plugs, as well as transfer characteristics between a pair 
of pl ugs in t wo di fferent l ocations. W herever the di stance 
between the two plugs i s l arge, long RF cables are used. A 
calibration process is followed prior to the measurements of 

Power Grid 
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transfer c haracteristics t o acc ount f or ca ble at tenuation an d 
self response of the coupling circuits. Instead of tracking the 
noise generated from each type of loads connected to the line, 
an a veraging a pproach i s us ed. E ach noi se a nd t ransfer 
characteristics c onsists o f a  t ime a verage o f 1 00 
measurements at the same location. 

III. MEASUREMENTS OF NOISE AND ATTENUATION 

Noise measurements a re done  a t t est l ocations i n 
different t imes a nd l oading c onditions. 100 m easurements 
are r ecorded. At e very f requency s lot, noi se r ecords a re 
marked for t he maximum, minimum and a verage values as  
in Fig.3     

 

Fig. 3 Maximum, minimum and average of noise at different test locations 

From t he measured noi se t races, t he following features 
could be noticed: 

1. Noise a t t he s elected f requency ba nd i s a  mixture of  
wide-band noise, and narrow-band noise. 

2. Wide-band noise, in general, decreases with frequency. 

3. MDU’s supplied from aerial grid supply is more prone to 
pick narrow-band interference (band between 10 a nd 20 
MHz i n F ig. 3.)  T his m ay be  j ustified by  t he m ore 
susceptibility o f a erial lin es to  a ct lik e a ntennas th at 
receive in-band RF signals.  

4. The band between 20 M Hz and 30 M Hz unde rgoes the 
minimum variance of  noi se l evel a mong di fferent 
locations. D ifferences l ess t han 10 dB m i n no ise f loor, 
and very l ow l evel o f n arrow-band i nterference a re 
observed. 

To co mpletely characterize t he p ower line c hannel, 
channel frequency r esponse should a lso be  evaluated. The 
objective is to cover the potential configurations of applying 
the shared broadband model, and predict the performance of 
those c onfigurations. Therefore, onl y flat-to-flat r esponses 
for both star and bus topologies are considered in this work. 
Fig’s 4 a, b illustrate the two MDU topologies considered for 
frequency r esponse measurements. I n S tar t opology, a ll 
meters exist in one central point, usually at the ground floor, 
and separate cable connects power to each apartment. In Bus 
topology, a distribution cable is tapped at each floor and the 
meter i s f ixed at  t he entrance o f e ach apartment. S imilar t o 

noise, the m agnitude r esponse measurements r epresent the 
time a verages of  f requency r esponses t hroughout d ifferent 
loading a nd grid c onditions. T ypical magnitude r esponses 
are represented i n Fig. 5 . Only four cases are i llustrated for 
convenience. 

For bus  t opology, i t i s obvious t hat i ncrease i n s pan 
between t ransmitter an d r eceiver i mplies i ncrease i n 
attenuation, w hich will i mply de crease i n a chievable 
capacity, as will be shown quantitatively on next sections. 

 
Fig. 4-a Power line topology in a typical MDU's: Bus topology 

The results obt ained f or s tar t opology c ase a re 
remarkable. T he transfer c haracteristics enhances w ith 
frequency, although non -monotonically. T his c ould be  
justified by  t he t opology of  pow er c ables i n s tar c ase, i n 
which cables for each flat are separate but run close to each 
other ( Fig. 6 ). Therefore, p arasitic cap acitances b etween 
cables result in enhanced coupling at h igher f requencies. In 
addition, the di fference i n pe rformance be tween ne w 
buildings ( less t han 5 y ears ol d) a nd ol d bui ldings ( more 
than 50 y ears ol d) i s f ound i nsignificant.
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Fig. 4-b Power line topology in a typical MDU's: Star topology 

 
Fig. 5 Transfer characteristics within MDU –Bus and star topologies 

 
Fig. 6 MDU power distribution in star topology case 

IV. EFFECT OF ELECTRICITY METERS 

One o f t he major d ifferences b etween M DU-PLC a nd 
home networking PLC i s the existence of  electricity meters 
along t he s ignal pa th. I n s hared br oadband a ccess, a nd 
considering the topologies shown in F ig's 4-a,b the internet 
gateway (IG) will be installed in one of the flats, and the end 
users are in some other flats within the MDU. It is clear that 
CPL s ignal h as to  b ridge 2  electricity meters while b eing 
exchanged between the IG and the terminal of each end user. 
Therefore, studying the response of  electricity meters to the 
PLC s ignal is  c rucial to  e stimate th eir e ffect o n s ignal 
attenuation and hence the link throughput. 

At the beginning of this work, and to validate the concept 
of using PLC within MDU, several inquiries have been made 
to the following parties: France Telecom CPL Lab, Devolo, 
Corinex, Intellon ( Atheros) [10] on t he i mpact o f e lectricity 
meters o n th e HomePlug s ignal. The r eplies i mply th at th e 
usage of current power line modems at those configurations 
is not  c ommon, a nd t here i s a  general i mpression t hat the 
existence of meters will severely at tenuate the signal. Those 
non-quantified an swers cal l f or a d-hoc s tudy on electricity 
meters’ effect, especially when considering t he fact t hat t he 
types o f meters i n e merging countries ( Mechanical – Disc 
Type) could differ from that used in Europe and US (digital 
meters i n m any cas es). We  ought t o pe rform t ests on t he 
most common t ypes o f meters, and measure t heir 
contribution on t he e nd-to-end attenuation pr ofile 
experienced in previous section.  

In this section, the contribution of  meters to the end-to-
end magnitude response between different flats in the MDU 
will be addressed. A complete test setup for a simple MDU 
is b uilt u sing o nly d ifferent ty pes o f meters a nd a rtificial 
loads. T he e nd-to-end r esponse ha s be en m easured. T his 
response c onstitutes t he upper-bound on t ransfer 
characteristics ap peared within t he M DU, as i t ad dresses 
only t he e ffect of  meters and doe sn’t i nclude t he effect of  
cable lengths. Upper bound for the channel capacity could be 
calculated using the results of this setup. 

Fig. 7a  s hows test s etup u sed to m easure en d-to-end 
response in a typical MDU. Three types of meters have been 
used i n t his s etup, which a re s elected t o emulate t he most 
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common ty pes in  r esidential M DU’s: S ingle-phase 
mechanical, s ingle-phase e lectronic an d three-phase 
mechanical. The main power supply of the setup is provided 
from a  t hree-phase di stribution pa nel s hown i n F ig. 7b. T o 
minimize t he e ffect of  noi se on t hose m easurements, f ree 
connections to the distribution panel have been selected. The 
circuit diagram for the test setup is provided in Fig. 8. 

 
Fig.7(a) MDU emulator for end-to-end test setup, (b) Three-phase supply 

for the setup 

 
Fig. 8 Test Diagram for measuring meters' end-to-end response 

Fig. 9  illu strates th e e nd-to-end m agnitude r esponses 
measured using the MDU e mulator shown above. Also one 
of M DU measurements obt ained be fore i s pl otted a gainst 
end-to-end measurements for comparison. It is clear that the 
attenuation d ue t o m eters i s i n most ca ses l ess t han 
attenuation due  t o c able di stance, a nd t he c ontribution of  
meters t o t he o verall t ransfer characteristics i s n ot m ajor 
compared to cable attenuation and power splitting to loads. 
Actually t he ef fect o f meter a ttenuation could be accounted 
for by  i nstalling t he modem at t he ne arest s ocket t o t he 
electricity meter. 

V. CHANNEL CAPACITY CALCULATIONS 

The measurements p resented s o f ar d on't cl early r eflect 
direct i mpact t o C PL p erformance w ithin M DU a s a  
broadband di stribution technique. T o be  m ore r elated t o 
what r eally c oncerns t echnology pr oviders, t he previous 

measurements s hould be  us ed t o e stimate a  s ingle 
quantitative value t hat ch aracterizes t he “ quality” o f t he 
channel. T his value r eflects the u tmost p erformance o r an  
upper-bound of the PLC system operated over this channel. 
This quantity is the channel capacity. For a given channel of 
bandwidth B , A WGN of  pow er N  a nd t ransmitted s ignal 
power S, channel capacity is given by [11]: 

 
Fig. 9 Transfer Characteristics in end-to-end test using MDU emulator 

)1(log2 N
SBC +=    (1) 

If bot h S  a nd N a re not c onstant allover t he operating 
bandwidth B , t he c hannel i s divided i nto N  s ub-channels, 
where S and N could be considered constant with frequency 
within the sub-channel. In this case, capacity is given by: 
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Thus t o calculate t he channel c apacity, both noise and 
received s ignal p ower at e ach s ub-channel s hould be  
measured. M aximum al lowable t ransmitted power at  
HomePlug B W ( 2-30 M Hz) i s bounded by  the Homeplug 
standard to -50dBm/Hz [12]. Therefore, the following process 
is used to get the channel capacity. 

1. Band from 2 t o 30 M Hz i s di vided into 300 buc kets or  
sub-channels, s ub-channel B W= 93333.33 
Hz.Transmitted s ignal p ower is c alculated according t o 
the formula: 

dBm
HzdBmBWpsdP

3.0
33.9333350

−=
×−=×=    (3) 

2. Received s ignal l evel i s obt ained by  s ubtracting 
transmitted power (dBm) from magnitude response (dB). 

3. Noise has been normalized with respect to resolution BW 
of the spectrum analyzer to be in dB m/Hz then in dB m 
again with respect to bucket size. 

4. Signal-to-noise ( SNR) p er s lot i s ca lculated and hence 
sub-channelacapacity.
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5. Total c apacity i s s ummed t o g ive t he t otal ch annel 
capacity. 

To cover the whole range of possible capacity values, 14 
different noi se m easurements a nd 25 m agnitude 
measurements a re u sed alternately t o g ive 3 50 d ifferent 
capacity values. Those 3 50 c alculated v alues a re 
thenclassified t o f ive d ifferent ca tegories a ccording t o t he 
measurement location and conditions: 
1. in-Phase (IP); 
2. across-Phase (AP); 
3. MDU with bus topology grid (MDU-Bus); 
4. MDU with star topology grid (MDU-Star); 
5. MDU Emulator from load side to load side (E2E). 

Another group of capacity (14 values), which is denoted 
“MAX”, i s cal culated acc ording t o e ach o f t he m easured 
noise processes. In those calculations, transfer characteristics 
are c onsidered pe rfect ( 0 dB ), a nd only t he c ontribution of  
transmitted p ower an d noise determines the f inal c apacity. 
Those values a re considered t he capacity ceiling that could 
be reached given a cer tain noise p rofile. The 350 t est cas es 
are cl assified according t o t he 6  aforementioned cat egories, 
and t he d ifferent capacities for each  ca tegory a re i llustrated 
in Fig. 10.  At all the cases, the capacity is greater than the 
maximum physical r ate announced b y HomePlug-AV, (200 
Mbps). T his means that i n more than 9 di fferent t est s ites 
and conditions within an e merging country dense area, and 
with t he v ariant g rid s tatus, t he c hannel is  s till not the 
limiting factor to wards increasing th e data r ate. O f course 
this w ill no t be  a chieved w ithout c lever modulation a nd 
coding techniques, but at least no theoretical limitations exist 
to a chieve that. B esides, this m eans that t he grids i n 
emerging c ountries s till ha ve r oom t o benefit f rom further 
enhancement i n HomePlug s tandard, which a re in t he 
research phase now.  

The a verage decrease i n ca pacity at  ea ch o f t he f ive 
categories co mpared t o t he c apacity c eiling i s s hown i n 
Table I below. The numerical figures are the average values 
evaluated o n t he w hole measurements for e ach class. T his 
table contains many r emarkable r esults regarding t he ef fect 
of e ach c onfiguration on t he r esulting l oss i n c apacity. 
MDU-BUS i ntroduces t he maximum l oss i n capacity. This 
result i s ex pected a s i n this c ase, t he e ffect o f m eters an d 
cable at tenuation ar e b oth p resent, w hile t he cab le 
configuration doesn’t imply any overlapping between cables, 
which doesn’t help at high frequency as in STAR case. Due 
to good coupling at high frequencies, the flat-to-flat response 
in M DU-STAR i s better t han in bus c ase, although g oing 
over longer signal path.  

The l oss value i n E 2E c lass obt ained us ing M DU 
emulator is of special importance. As the emulator accounts 
only f or m eters effect, t he a verage loss in cap acity d ue t o 
meters only is about 14%, which is only one third of the loss 
in MDU-BUS cas e. This a gain p roves t he result t hat meter 
effect is  n ot major in  te rms o f in hibiting P LC s ignal f rom 
propagating from flat to flat within the MDU. 

 
Fig. 10 Calculated channel capacity for different MDU PLC configurations 

TABLE I CAPACITY DECREASE COMPARED TO THE CAPACITY CEILING IN 
EACH CLASS 

Class Capacity / Maximum Capacity 
MDU-STAR 0.611589002 

IP 0.635179853 
AP 0.571166185 

MDU-BUS 0.524237089 
E2E 0.864100232 

 

Another figure obtained from the results is related to the 
distribution of t he c apacity ov er f requency. The t otal 
capacity i s t he s ummation o f a ll s ub-channel c apacities 
covering the range from 2 -30 M Hz. The c apacity o f e ach 
sub-channel de pends on i ts o wn noi se f loor and r eceived 
signal pow er. Thus a ddressing t he c ontribution of  e ach 
frequency band to the total capacity is important. Of specific 
significance i s t he p ercentage o f t he c apacity gained i n t he 
BW from 20 MHz to 30 MHz relative to the total capacity, 
as i t represents t he gain expected f rom using HomPlug AV 
modems co mpared t o H omePlug modems, as the l ater 
operates up to 20 MHz only. This analysis has been done on 
each of  t he 5 c ategories, a nd the results ar e c ollected a nd 
illustrated in  T able II b elow. N ote th at in  M DU-STAR 
buildings, t he c hannel r esponse e nhances a t hi gher 
frequencies. Therefore, capacity from 20 t o 30 M Hz, which 
is almost one third of the total BW under test, carries almost 
half of t he t otal cap acity. I n t erms o f co mmercial P LC 
modems, we can p redict great enhancement i n performance 
when us ing HomePlug-AV c ompared t o HomePlug, a s t he 
later works up to 20 MHz only. 

TABLE II PERCENTAGE OF CHANNEL CAPACITY IN THE BAND 20-30 MHZ TO 
TOTAL CAPACITY 

Class Capacity (20-30 MHz) / 
Capacity (2-30MHz) % 

MDU-STAR 47.130602 

IP 41.43409644 

AP 41.23243001 

MDU-Bus 36.61891883 

E2E 37.90174039 

Average Channel Capacity for different PLC configurations
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VI. CONCLUSIONS 

In th is p aper, th e e lectrical grid o f multiple d welling 
units ( MDU’s) i s ch aracterized for use in p ower l ine 
communications (PLC). The medium is checked for possible 
usage of  t he bui lding e lectrical grid f or br oadband s haring 
using HomePlug and HomePlug-AV modems. MDU-PLC is 
considered a more efficient and less expensive alternative to 
WiFi and LAN cables in broadband sharing. The s tudy can 
lead to the following conclusions: 

1. MDU-CPL i s a configuration for di stributing broadband 
access over a building using the building power grid, as 
an al ternative t o Wi Fi a nd L AN ca bles. I t h as t he 
advantage of fast setup t ime, no access to infrastructure, 
and consistent performance. 

2. MDU’s powered from aerial cables are l ikely to pick up 
higher po wer l ine noi se t han unde r-ground c ables. 
However, noise between 20 M Hz and 30 M Hz is almost 
flat and has a minimum variance with location. 

3. MDU-STAR h as b etter t ransfer characteristics t han 
MDU-BUS for the same umber of floor spans due to the 
parasitic c apacitance as sociated with b uilding g rid 
topology. 

4. Across-phase pe rformance i s s o c lose t o t he i n-phase 
performance, which r eflects g ood c oupling be tween 
phases. 

5. Contrary to  th e i nitial im pression, m eters h ave little  
impact on pe rformance of  HomePlug modems. Only 14%  
average decrease in system throughput is expected. 

6. The main limiting factor of MDU-CPL is the attenuation 
due to cable distance. T his will gradually decrease 
system t hroughput a s t he di stance be tween IG modem 
and end user increases. 

7. HomePlug-AV i s ex pected t o g ive h igher p erformance 
compared t o H omePlug modems i n bot h M DU-STAR 
and M DU-BUS bui ldings. H owever, t he di fference i n 
performance i s ex pected t o b e more i n c ase of MDU-
STAR. 
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