Key Network Elements

- C-RAN Network: With the lar ge incr ease in mobile datatr DZF QHWZR dtbrs RS Hr
are moving the BBU (BaseBand Units) fr om macr o cell sites to a common centr al
— location allo wing gr H D W Hlbiligeand cost savings. The connection fr  om the BBU to
the RRH (Remote Radio Head) is most commonly via CPRI at r ates between 2,457.6 to

e nv | S |O n: e N S u re 10,137.6 Mbps and eCPRI or RoE (IEEE 1914.3) at rates of 1, 10, 25, or 100 Gbps .

Core DWDM (Dense W avelength Division Multiple  xing) ring:  Today's net-
works ar e inter connected by coreD:'0 4EHU UL QJfonhe@igHmajor metr opoli -
tan ar eas and popula tions. These netw orks consist of multip le 100 Gbps and 10 Gbps
linkso YHU D VLQJOH 4EHU vikhDv&leRgthsWdK Hds theC (1530-1565 nm)
and L (1565-1625 nm) bands.

Metr o DWDM ring: Consisting of multiple rings per metr  opolitan ar ea allowing the
i network bandwidth to be locally isolated. Withr  apidly growing demand for data, cloud
resour ces are now heing localized to within the metr o ring, r emoving the r equir ement
of the tr D Z F awaiting the cor e network. Multiple 10 Gbps, and some 100 Gbps, links
each on their o wn wavelength acr oss the C and L bands.
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Small Cells

Macr o Cell Site o~ Macr o Cell: A cell in a mobile phone network that provides network co  verage using a

Small Cells : : : :
@ high po wer cellular r adio base station. The macr o cell may be mounted on a tall build-
. %ﬁi %
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ing or a dedicated r adio to wer. Typically, the base tr ansceiver station (BTS)radios are

i Small Cells

al located in an equipment room at th e base of the tower or on the rooftop. High power
> g? radios provid e coverage up to 20 km. Connection back to the cor e network is typically
i

Small Cells . bymicoZDYH OLQN RU RSWLFDO 4EHU
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i 3 QJO e Small Cell: Low power radios used in the cellular network to provide  densi 4ation in
i i
@

byl ®
? urban e nvironme nts. Range may be limited to 0.5 km to 4 km. Typically the integr ated
radio is mounted on e xisting str eet infr astructur e such as lamp posts or on the side of

a building.
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Remote Radio Head (RRH)/eRE/RU:  Part of a distributed base station that locates
S the BBUs at the base of a cell to wer, or e ven remotely at a BBU hotel, and the r - adios at
S the top of the to wer close to the antennas. The compact RRH is connected to the BBU
YLD D 4EHU RSWLF FDEOH W\SLFDOO\ K914Q)pr&t8cpls. bs& 85, RU 5R( ,(
RRH reduces power loss in long RF cable runs and potentially improYHV QHWZRY-N 5e
bility , especially to distribute load at peak times. Ne  wer networks using eCPRI pr otocol
the RRU will become an eRE and for networks using pr  otocol it will become the RU .
These newer eRE and RU contain higher layer pr ocessing abilities r educing the band -
width r equir ed across the connection to the eBBU or DU and CU .

Active D AS

»
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Microwave
Radio Link

BBU Hotel/eREC/CU/DU: is the name given to a single location which houses the

baseband units of many distributed RRH. A BBU hotel can be many kilometers fr ~ om

ther DGLR KHDGV W\SLFDOO\ XVLQ JotbEok batweeX QedBy &35, Sr
locating multiple BBU at a common location, r  adio r esour ces can be allocated dynami -
cally as demand changes. The r adios can be mounted closer to the antenna which

Macr o Cell Site reduces RF cable losses and may improve PIM performance. OPEX may also be

$ reduced as smaller equipment r ooms and less cooling is r equir ed at each site. Ne wer
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networks using eCPRI the BBU name will become eREC and RoE (IEEE1914.3) it will
become a CU connected to multiple DU s each connected to many RU' s.

Passive Microwave Radio: A point to point r adio link that is often used to connectr  emote
> cell sites back tothecor H QHWZRUN LQ SODFH RI RSWLFDO 4EHU

DAS (Distrib uted Ante nna Systems ): are the most commo n method selected
by operators and build ing owners to achieve in-build ing coverage and capacity . DAS are
able to accept inputs fr om a variety of sour ces making them equipment manufactur  er

and technology neutr al (2G, 3G, 4G).
f Passive D AS: Signals from one or mor e RF sources are distributed thr oughout a
/ venue using only passive components: coaxial cable, splitters and antennas. Sectoriza

Microwave T Active D AS tion is achie ved by dedicated RF cable feeds to each antenna br anch. Typically used for
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Radio Link @ smallD $6 LQVWDOODWLRQV VXFK Bnte@onteR Afdthdtelss R Q | Hr

Active D AS: Downlink signals fr om one or mor e RF sources are conditioned, com -
bined and converted to light for distributiono  YHU 4EHU F &l Qrits Wdated
- around the venue. Radio units convert the signal back to RF , amplify and r e-broadcast
m m them. This allo ws for gr eater r ange within the D AS and is typically used at lar ge sports
ﬂ [ﬂ P stadiums, airports and very tall buildings.

i |@ ¢
O;Yﬁ Qﬁi 0@1 QO Net work Inte rfe rence: The best planned networks are subject to p erfo rmance
O e * i degradation from illegal or accidental radio in terfe rers such as unlicensed
by Ji i radio micr ophones, r adios on visiting commer cial shipping, leaking cable TV cables or
il : illegal FM tr ansmitters.

i Transport layer : A general term for the layer of the OSI Refer ence Model that
i ! provides connection services for high layer applications. Optical T ransport Networks
(OTN) run up to 400 Gbps, other tr ansport technologies include: Ethernet, CPRI/OBSAI,
eCPRI/ROE (IEEE1914.3), SDH/SNET.

- - Common P ublic Radio Inte rface (CPRI): &35, LV DQ RSHQ VSHFL4FDWLRQ IRU L
Anrltsu SOlUtlonS For Eve ry Network Element face between Radio Equipment Contr ollers (REC) often referr ed to as BBU, and Radio
Equipment (RE), often r eferr ed to as RRH. The use of a CPRI interface run o ver a single
PRGH RU PXOWL PRGH 4E kdip et @pnErDtbl be Mokirtted at the top of a
tower very close to the antennas. The BBU and RRH can be up to 2 km apart using
VLQJOH PRGH 4EHU RU XS WR NP LQ D g&hé& sk a)BBW HoRIN IDFLOLWL
7TKH ODWHVW VSHFL4FDWLRQ YHUVLRQ rat8XSSRUWV XS WR  *ESV

Spectrum Master ™ Remote Spectrum Monitor

: - Site Master™ Ultr aportable Cable & PIM Master ™ MW82119B MS2710xA
Site Master ™ Handheld Cable & Site Master™ Handheld Cable - : MS2720T , :
Network Master™ Pr o Network Master™ Fle x Network Master™ ACCESS Master™ MT9085 BTS Master™ MT8220T Antenna Analyzer S33xE Series & Antenna Analyzer S331L Antenna Analyzer _ PIM Master is a battery-oper ated, high "L "g | ) | R UpDQFH 4 Regte Spectrum Monitors ar e eCPRI/ RoE (IEEE1914.3): The next gener ation of CPRI used for 4G-Advance,
MT1000A MT1100A MT9090A 7KLV RSWLFDO 4EHU D®BIS\apigr ishe com- Anritsu Site Master r emains the The S331L offers the highest The S331P is an ultraportable version of power Passive Intermodulation (PIM) portable spectrum analyzer designed for distribution ar ound 4G-TDD and 5G networks, tr ansported o ver Ethernet fr ames connecting 1 or mor e
All in one optical cable and All in one tr ansport tester A modular palm sized designed for installing and plete test instrument for i value in a rugged, handheld the industry-leading Site Master Series of tester co vering global cellular stan - : a large geogr aphic ar ea to : -
datatr DQVPLVVLRQ 4 HOfGnW\EWWps to 100 Gbps. SODWIRUP IRU 4HO GM@AMNAIKIEaccess, metr o, or f - antenna analyzer. Options include a cable and antenna analyzer for _ YZErs. spectrum analyzer includes monitor all RF tr ansmissions to . . . ' i
. : . . : : core networks. The MT9085 tion and maintenance. - . smallest, lightest, fastest, and most cost gener ated by components such as ; 6 GHz. Weatheror 0of IP67 allow for mor e processing to be completed in the eRE' s/RU's allowing lo wer band -
instrument for installation Designed for R&D as well as cians that can be optioned | WR D VL HYieayr gdspseum Analyzer and contr actors, installers, and “h : . FROQQHFWRUV FDEOH DVVH B RO MEter HaRKNY) v pro _ _ ) : _ _
and maintenance engineers. 4HOG LQVWDOODWL R Qa®aR Gptie@ Ti@&\Didmain LV D FRPSOHWH 4EHU ncﬁmgﬁlg%tmﬁg = RIRF measulments to measur e wir eless service providers, who ]?ffe_ci‘tlveNms;r%[ltmen_t in the 'Slt?jMaSterth and antennas. When subjected to the gener ator, interfer ence models for outdoor installation width r equir ements back to the eREC / DU . This restricts the length (~25km) depending
The MT1000A supports tr ans-  nance, the MT1100A is carrier 5H5HFWRPHDRHU O including O TDR,lightsource,  PA7EPE 1127 FRE &0 ™ RF signals on an optical CPRI link. need aninstrumenttor educe  SERY O A O et downlink signals at a cell site, these analyzer and channel scan- and in building models with up onthetypeoftr DZF LW LV GHV LJ.QltGonneRtidhir idymultiple eREC's / DU's
port testing fr_om 1.5 Mbps class Ethernet instrument for CWDM Optical Channel power meter, VEL ane video t | or site mainienance e Xpenses. oo latons or dock o werit.  normally linear components can gener ner. Modulation analysis for to 24 RF ports for cel site moni - back to the CU will also be o ver Ethernet, as time critical ar eas are managed b y the
to 100 Gbps, on Ethernet, OTN core and metr o networks Analyzer (OCA) or inspection pr obe (VIP). The Spectrum analyzer, vector Optimized for RF line sweep devices, laptops or desktop PCs po wer it. y o P he uol kg h 2G, 3G and LTE signals make  toring ar e available. Centr ally . . _ g o y
OTN, SDH/SONET PDH/DSn, implementing 100 GigE and 10/100M/1000 GigE MT9085 featur es multiple signal ge?er ator, hmterfer - measur ements to 4 GHz, the The two fr equency r anges (150 kHz to 4 ztli/l sl\rjlurl?us.SIgnas in It e OlIJ{J Int _patt : this instrument ideal for located Vision softwar e moni - eRECS and DU's it allows much longer distances on the NGFI-Il section. Subdividing
i i wavelengths and options for ence analyzer with mapping, ; ; . GHz and 150 kHz to 6 GHz), mak es it the aster Is a specialized test instru - . . tors all tr ansmissions, quickl g i . . ;
Zgﬁ%ﬁgﬂ?ﬁggg@lﬁg?g{d gﬂ?‘ﬁiﬁlﬂggﬁsﬂoﬁhgg © Analyzer all your CgtRAN testi[;g needs power meter, CPRI/OBSAI RF 325 (l)lf_ Saetltlzre;sé)gzrer:;irng l/ivrgrek only small headless Site Master pr oduct ment able to measur e system linearity gisbeazﬁ;{;)ur; :ﬁis(;[rlg\?v:je\,\lﬁlll( identifying the sour ceg of in¥er- the network into NGFI-Ill allo ws much grH D'W Hlbilieand r-eduction in cost with
timing PTP/1PPS. CPRI RF ports simultaneously or for to meet any network testing measur ements, PIM o ver the most e ver offer ed in a capable of measur ements do wn to 150 and identify PIM locations both inside measur ements ference that degr ade network greater co verage.
spectrum analysis and option- R&D, MT1100A delivers 400 requir ement access or metr o, ~ CPRI, and BBU emulation. handheld cable and antenna kHz for lo w frequency r adio communica - the cable system and be yond the anten - ' performance. PO A and TDOA
al07'5 DQG 4EHU YLV XGhPs (100G x 4) by simulating FTTx or LAN, MFH. Demodulation/analysis of all analyzer. tions applications and up to 6 GHz for na. An RF line sweep option is available algorithms quickly pinpoint
inspection pr obes ar e avail- client signals standar d RF standards higher fr equency applications lik e LTE-U torHGXFH WKH QXPEHU RI WHVWHUV D 4HOG interfer ence forr DSLG LGHQWL4FD
' including 2G, 3G and L TE. in the 5 GHz unlicensed spectrum. technician r equir es for each site visit. tion and r esolution.
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