Search the site

i 1 s 2N d I i r i
Hame J Technology L Vendiors ] | Service Providers l Business Case J Chpininon J | About Ls Resources J Contact Us
! A LN ” % LY 5 .
You are here: Home
Keep informed of small cell = hy 1 12002100010 |
developments with our fres monthy s SMALL CELLS. TH< BIGLER PICTJKL
newsletter and articles Slgn up and AR ME TR EXPRESS A "
receive a free eBook. Your emaid 1 LT CELL mmﬂ
address will not be shared with 3rd
parties.
i ash erlit
ge g ot Why and When to deploy Metrocells
Yiour Name:
Fublshed on Tuesday, 30 Nowember 2012
Wiritten by David Chambers
Yiour Ermait

Subscribe ]
-

Maobde data traffic & doublng annually, Future predicbions are for Lotal moble data
capacky demand of anywhere between 20 and 50 times within 5 years. The greatest 3
demand both today and in the future s concentrated in the dense urban areas.

While operators have just about been able to keep up so far (some less so than Twaal
athers), there 5 wide recognition that something radical will have to change to delver
the capacity required. 3

And &'s not just about mone capacity per se, it's about the overal speed and qualty of
service each customer percekes Shars

Customers want to use the higher speeds possible with 3.5G and 4G for relizble use of video and other high speed
senvices. These require robust, fast data connectivity everywhere we go - whether outside on the street, inside our offices,
shops or bransport hubs,

The capacity problem s most noticeably in the dense urban areas rather than sparsely populated rural areas, and is only going to
get worse, Akhough the total network capacity might grow 50x overal, some peak traffic traffic hotspots are forecast to need
500x or even 1000x N extréme cases.

The laws of physics set some constraints
The bws of physics provide for three main ways to increase total throughput:

1. Add extra spectrum. If avalable, a smple capacity upgrade at high traffic basestations, by adding some extra cards, may
be all that®s required. Different spectrum bands may aka need new antenna on the mast and/or new
handsets/smartphones that can use the different frequencies. New spectrum & usualy very imited, expensive and diffcult
bQ acquire.

2. Improved spectral efficiency. Mew versions of 3G, such as HSPA, encode the radio sgnal with higher orders of
modulation to camy more traffic. The new 4G LTE standard uses a myriad of the btest technigues to camy the maximum
passible throughput. However, these higher rates are only achevable in ideal conditions with Imited ntedference and whan
very ciose to the transmiter. Further improvements ae possble but may required additional antenna and could be gquie
BXPENSHE,
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Spectrum reuse through small cells. Most of the vast growth in celuly traffic capacity has in the past been acheved by
increasing the number of cels and this option easily offers the mast promise. Thousands af smal metrocels would be
installed in each city, the maximum number imited by commercial viebdity rather than technical barmers.

A 3GPP workshop consdered Lhese oplions eadier this year and found that an increase of up to 1000 fold B possble (something
that might be needed in the most demanding urban Ibcations) throwgh a combination of three dimensions, shown below both
numencaly and graphically:
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Studies by several vendors, such as NSN and Qualcomm, have resulted in smiar conclusions.

The main choices available to operators today are

1) LTE = The new 4G technology

A hot favourke at present because it's the latest, fastest and newest kid on the block, Network operators are full of
technolagists who ove playing with the ltest toys.

LTE & alo mportant for brand marketing, ensuring a keadership poskion through the promie of high speed, lbw Btency
connections. However, t's imelevant in the short term unless customers buy new smartphones (which are usually subsidsed
by the network operator). In many cases, t's not a "guick win" because of the time taken for the instaled base of
smartphones to be upgraded. This s why we are seeing some operators oking fo provide initial LTE coverage through
exsting macrocels, but instal substantial capacky on the ground using 3G small cells,

It's also worth noting that the peak achievable speeds of LTE afe unlkely to be delversd (for sustained penods) usng
macrocels, due to bk of capacky. The short range of a radio ink to the nearby metrocell {(which could be 3G or LTE) will
usualy deliver better performance, alowing the highest order modulstion to be used for maxmum speed and efficiency.

Even if an operator could gain access to 3x the cument spectrum and deploy LTE throughout {with a questionable 6x
capacity gain), this would stil fal short of the 20 fold or higher growth required = especially in the highest traffic hotspots.

2) Wi-A — A quick fix?

We've seen some great strides being made with Wi-F in recent years. Operators have accepted the technobogy as a
complementary and essential companent of the averall solution. Mass takeup has enabled it to be very lbw cost, sasily
understocd (and becoming even easer to use), and compatible with al recent smartphones,

Taday, many operators provide their customers wikth easy access to lrge numbers of WHF hotspots, either deploying their
own or through wholesale armangements with WiFi aggregators (or both). This increases the total capacity of the network
dramaticaly, and relieves the pressure in high traffic environments. AT&T and Verizon report that over half their mobie data
traffic now passes through their public WiHFR netwark.

Customers, particulardy “power users”, will actively seek out WiHR hotspots in order to find better throughput, Some apps and
services ane restrcted to waork onby over WiHF, rather than 3G,

But is this what customers realy want? Surely we want simplicity and to be alvays connected. That means dentifying and
seamiessly connected to a Wi hotspot i the area when & makes sense, bul being able to continue ¥ not in range and/or
when walking about.

The comparatively low RF power of a WA hotspot (100mW maximum compared to perhaps 1 to 2W for 2 metrocel or 20W
for a macrocel) & ideal for indoor envionments but imits range when outdoors.

A mitc of both WiFi and cellular can be a winning combination, but the evidence from Korea and Japan suggests that reling
solely on huge numbers of public access Wi-Fi hotspots {networks in those countries had 100,000 deployed) won't delver
the gualty of service to brge numbers of users at high throughput on its own.

3) Business as usual: More and higher capacity macrocells

The numbers of macrocels in urban areas Ba't growing. Site acquiskion is difficult and costly. That's partly becausa people
are becoming more sensithe to highly visible masts on the skyline and ako because Bndiords continue to be keen Lo explol
ther monopoly.

Quike gpart from the Emitations due to the laws of physics, the commercial costs don’t compare wel with metrocel
deployments, A recent AkatelLucent study compared the two approaches for a typical Westem European urban area found
a 38% total cost saving. There i a traffic density threshold beyond where metrocells become the cheaper solution. Traffic
kevel in most developed urban cities have aready crossed that point.

4) Deploy Metroocells

A dense undeday of metrocels can deliver unbelievable amounts of total capacty, which i exactly what's going to be
negded in the not Lo distant future. But being closer to Che user has other benefits, The short range provides a much
better qualty radio channel, which can achieve higher speeds and better throvghput. There wil be a lower batbery drain on
the handset device, increasing battery We. There are many more potential lecations to instal metrocels (akhough more are
nmeeded). An extra beneft s that each metrocell frees up capacity on the macrocell. Locations which are difficuk to reach
because they are deep indoors, behind buildings etc, consume a ot of the total macrocel resource to deliver a relatively slow
throughput.

Planning push or customer pull?

Hetwork planners have a tough job looking at how best they can meet traffic demand. They are lkely to priortise investments
where they see the most serous capacky shortfalls, both current and predicted.

But equaly, customers themsehes wil become mane aware of which networks are mone kel to meet theic needs, As we become
ever more rellant on remaining connected “on-grd”, those networks who fal to keep pace wikth their competitors "Qualty of
Experienca” risk bsng subscribers and market share,

This keads to the question of hivw urgent i s to make a cholce and start implementing .

Follew @thinksmallcall 403 fotkow o NEN to deploy metrocells?

Planning and deployment of metrocels en't smply a scaled down equivalent of the same process used today for macrocels. A
whaole range of factors needs to be considered, nciding but not imited to:

Are different network peformance measurement and repoding took required?

How does radio planning need to evole to determing ideal metrocel bocations?

What operational processes need to adapt to allow scaling up of the deplboyment process to handle 10x the number of
celkites?

What backhaul technobogies should be used to connect the metrocells (especialy for the last mie)?

What aspects of the operation are best outsourced?

How does the commercial nvestment retums change for a metrocel network?
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Operatars need to understand how to evobse as their network includes large numbers of metrocells. They need to start this
leaming process now, rather than when under extreme pressure to build extra capacity quickly. Many are running triaks, evaluating
supplers and considering outsourcing options. Now B the time to make proegress, befone 's Loo late
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