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1

SYSTEM AVD YIFTHOD FOR EVHAVC'IVC;
THE PERFORMANCE OFWIDEBAVD
DIGITAL RF TIL&el&SPORT SYSTE31S

CROSS REI'L&RL&NCL'S TO RL'LATLD
Apl'LICATIONS

This application is a cont&nuation of apphcat&on Ser. No.
11/39RS79 lilcd on Apr 6. 2006, entitled "SYSTFM AND
METI IOD I'OR ENI IANI ING TIIE PERI OR)/LANCE

OI'IDEBANDDICifIALRFTRANSPORTSYSTL'MS" (cur-
ry&tly pending) which is hereby incorporated herein by ref-
erence.

&o

Fll&i D OF THF, INVENTION

The present invention relates generally to the teleconunu-
nicatmns field, and more specifically, but not exclusively. to a

system and method for enlmncu&g the performance of vnde-
band dig&tnl Radio Frequency (RF) transpo&t systems

BACKGROUND OF THF, INVFNTION

"o

digital RF tr msport systems is that they inelTiciently transport

equal amounts of bandwidth for different wideband channels.
In otlmr words. thc serial bit strean& s on the trm&sport laser that
convey N wideband channels are all tied to one sample rate,
and the system transport spectrum (RF) is sent point-to-point
u& equal bm&dw&dth segments (e... 25 MHz blocks). Conse-
quently. since many of the wideband clmnnels have band-
«:idth re«i«iron&cuts tl&at are less (or ditTi:rent) than 25 MHz
(e... 5 Mliz. 10 Miiz, 30 MI Iz, etc.). the overall bandv;idths
of existing wideband d&gital RF transport systems are sub-
staniially underutihzed Therefore. a pressutg need ex& ~ ts for

o

a system and method that can enhance the performance of
wideband digital RF transport systems, by maximiring the "
utilization ol'he transport bandwidth. custom tmlonng the
bandw&dth allocations to spec&hc user needs on a conunon
pla&form. m&d mu&b ling thc use of lower cost trm&sport system
devices As descnbed u& detail below. the present invent&on

provides such a system and method. wluch resolves the
above-dcscribisi bandv idth undenitibnit«&u problems and
other related problems.

SUMIvL&&RY OF THE INVENTION

The present invent&on pmvides a system and method for
enhancing the perfonnance of&sideband digital RF tmnsport

so

In wirelcss voice and data conununications, the digital
transport of RF signals over long distances via liber optic
cables provides enhanced capac&ty. and higher performance -'istributedcovcragc than existinv analog RF transport sys-
tems currently beu&g used An example of such a d&g&tal RI'ransportsystem that links a digital host unit to one or more
d&gital ren«itc units Io perform bi-directional simultanex&us

d&gital RI& distnbution &s d&sclosed u& U.S. Patent Appl&cat&on
I'ublication No. 2001/0132474 Al. m&t&tied "POINT-TO-
MIJI,TIPOINT DIGITAI. ICADIO FREQUENCY TICANS-
POITI", wluch is ass&y&ed to ADC Telecommun&cations. Inc.
ol'Fdcn Prmric, Mmn and incorporated herein in iks entirety

Notwithstanding the advantages of today's d&g&tal RI'ransportsystems over other types of RF transport system~. a

sigm lieu«i pmblem exists in the trim spon o I'large amountsol'&gitalRI'andw&dth (e.g.. w&deband). I'or example, the

existing wide6m&d di gita I RF transport systems combine mul-
tiple digitized signals and convey them u& scrialwid form on
a common physical layer bet&veen the transmit and receive
dcviccs involved. However, thc problen& with the existing

system~, which enables the transport of different bandwidd&

segments on a plurahty of v, ideband channels by selecting m&

opt&mal clock sample rate for each bandwidth seynent to be
trm&sported. Thus, thc prcwnt invention allocams thc hand-
width segments pmport&onally so that an opt&nnun amount of
bandwidth can be transpo&ted at the serial bit rate. In accor-
d u&ce w&th a preferred embod&ment oi the present invention,
a system for enlmncing the perfom&ance of a wideband dig&tal

RF transport system is provided, winch includes a transmit
uiut, a rece&ve unit. m«i an opt&cal transnussion med&um con-
nected be«veen the tmnsmit uiut and the receive unit. The
trm&sm&t unit includes a plurality ol'idebm&d RF niudog
s&goal inputs coupled to a plurality of m&slog-to-d&gital, diy-
tal down-converter (A/D DDC') devices. Notably, the sample
rale of each A/D DDC dev&ce &s datum&ine«I bv a respective
sample clock. I'he digitize«I wideband RF signal seynents at
tho outputs of thc A/D DDC devices me combined and con-
verted to a I'rame structure, converted to serial Ionn, and
transmitted on the optical transmission medium to the receive
unit A light dctcction dci'icc in the rcccivc unit detects Ihc
serial b&t stream of frames on the opt&cal transmiss&on
medium, the serialized frames are convertesI back to the origi-
nal frame format, and the or&ginal diyt&zed v,ideband RI'eynentsare reconstructed. Each digit&zed si ideband RF seg-
ment is coupled to a respective D/A digital up-convener (D/A
DUC ) dev&ce assoc&ated w ith a particular w ideband RF s&goal

input on the transmit side. Notably. the output sample rate of
each D/A DUC'evice &s deternuned by a respective s uuple
clock, wluch provides the same sample rate as that of the
associated A!D DDC: device in tlm transmit unit. Thc smnplc
mte of each A!D DDC de&ice (and associated D/A DUC
device) is pre-selected so tlmt the tmnsm&ssion mednuu can
uunsport Ihc optimum amount of RF bm&dwidth at tlm given
serial b&t rate.

BRB&I'I SCRIPTION OF TIDE DRAWINGS

Thc novel fi:a&urus bclicvcd characteristic ol'Ihc invcntmn
are set forth in the appended claims. The invention itself,
howeveraswellasaprefi rredmodeofusc,furtherobjcictives
and advantages Ihereol: &sill hest bc understood by rei'eren(v
to the folio&ting detailed description of an illustrative
en&bodimcnt when road in conjunction with d&e accompany-
ing draw&ng(s), ivhere&n:

FICI. I depicts a schematic block diagrmn ol'm& cx unple
system for enhancing the perfonnance of wideb u&d d»tal
RF transport systen&s. which can bc used to implmnent a
prcli:rred embodnnent of Ihc present utvenuon: und

FICI. 2 depicts a pictorial represeniation ol'n exmnple
frame structure, wluch illustrates key prmciples of the present
h&ver&t&on.

DFTAII FD DFSC'.RIPTION OF PRFFFRRFD
EMBODIML'NT

With reference now to the figures, FICi. I depicts a sche-
n&at&c block diagram ol'an cxmnplc system 100 for cnlmncing
ihe performance of ivideb u&d ehytal RF transport systems,
which can be used to implement a preferred embodiment of
the pre&un& invm&tion System 100 includes a first communi-
cations unit 101, a second communications unit IU3, and a

transmission (trm&sport) mediiun 111 connicc ted between first
conuuun&cations umt IUI and second communications uiut
103. I'or this example embodiment, first comnunications umt
101 is a widcband digital RF trm&smit unit, second comnni-
nicauons unit 103 &s a w&deband d&gital RI'eceive umt. and
transnussion medimn 111 is a single mode (or multi-mode)
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tiber optic cable. Although system 100 is dsqfictcd for illus-
trative purposes as a unid&rectional conununiconons system,
the scope ofcovemge of the present invention is not intended
to bc so limited, m&d system 101) could also be implemented as
a bi-directionul commufications system (e.g., us&ng a trans- 1

ceiver on each side). Also, for this illustrative example, sys-
tem 100 may be uuplemented as a point-to-poult dig&tat RF
transport system for cellular radiotelephone voice and data
communication~, ivith o digital fxist unit (first conununica-
t&ons util& 101) that prov&des an ulterface behveen a plural&ty ul

ofbase station RF ports and the

fiber

op&c cable. and a d&gitol

rmuote unit (secolxl conununications unit 103) tlrot provides
an interface between the fiber optic cable and a remote
m&tenne Additiimally, althouPO the transmission nwdium 111

&s described as on opt&cal transmission med&um lilr this illus-
trative embodiment. tl&e present invent&on is not intended to
bc so limited and con include within its scope any suitable
transmiss&on msd&um (e.g., m&llimeter wave ratio link.
microwave radio link. satellite radio link, infrared wireless
link, coaxial cable. ctc ) capable ol'ransporting a serial bit o

stream.
For this example embodiment, first comnuu&ications unit

101 includes a plurahty ot uiput interfaces 102a-102a Each
input interface 102a-1U2a &s uuplemented w ith an A/D DDC
device, for this itlustmative embodiment An input ofeach A/I ) "

DDC device 102a-102a couples a respect&ve analog fre-

quency band (or channel) into the associated A/D DDC
device For example. each A/D DDC'evice 102a-102n can
accept mi ulput analog frequency band (e.g., frequency band
I'rmn a base transceiver stotiim) at a relatively high rotc, and lo

d&gitizes and down-converts the respcxt&ve frequency band tii

suitable digital real ond complex (e g.. I/Q) beseband s &goals.
For example, the output from each A!D convcrtcr sectionol'n

A/D DDC dev&ce 102a-102n can be a sequence of real
samples, representing a real (positive frequm&cy) signal "»

within o designated Nyquist zone Thc output from each DDC
section can be a basebmld s&gnat (centered at zero 1lz) vnth
positive and negative frequencies, composed of two sample
streams (real mid imagnmry coinponml&S) w&th each sir& oiin at
one half the sample rate of the equivalent real-valued signal. 4&&

Notably, in the example crnbodimcnt depicted in FI(i I,
the input interfaces 102a-102a to commiuucat&ons uiut 101
are implemented with a plurality of A/D DIFF dew)ceo that
can accept a plurality of m&slog RF bandwidths. but the
present u&vention &s not intended to be so linuted. In other s.

embodiments, the input interfaces can be implemented with
other types of ulput dev&ces to accept other types of band-
w&dths. Iior example, in order to accept a phirality of RF
illputs. each lllpllt interface device 102a-102a c u& be imple-
mented w&the s&ogle A/D converter (no DDC) operatulg at il'
(e.g.. real digital output), dual A/D converters (no DDC)
operating at bnseband (c g, complex I/Q digital output), or
single or dual A/D converters operatui at a lugh sample rate
tmd followed by digital down-conversion (DDC) tv hereby tlm

output isa

lowersunple
rate representation (complex

I/Q) ol'

a portion of the original band. In another embodiment. each
input interface dcvicc 102a-102a can bc implcmcntcd by o

d&rect d&gital input (typ&cally bmseb u&d I/Q) from a d&g&tal or
"software-defined*'ose station. In sum, the plurality of input
ultcrfaces 102a-102a can bc implcmcnted with ony suitable so

input interface dev&ce(s) capable of accept&ng or inputting
m&slog or digital wideband segments

For this example embodunent. each A/D DDC device
102a-lt)2&i can be implemented as part of a modular (e.g.,
pluggablc)RFcardcapablcofadjustablcbandwidthselection r
that can be determined by user requirements. I&or example, in
one embodiment, each A/D DDC device 102a-102a can be

implemented as part of an Rl'ard that posses 5 MHz hand-
w&dth segments. Notably, the sample rate of each A/D DDC
dcwice 1UZa-102o &s determined by on associated sample
clock 104a-104a Thcrctilrc, by selecting o suitable sample
mte for each A/D DDC device 102a-102a. the present inven-
tion provides the ability to custom tailor the bandwidth allo-
rations to spec&tic user needs on the conunon trtuispori plat-
form being used.

For exmnplc, one or morc users may desire to tmnsporl a

combuiauon of one 5 MI Iz seg&neat and three 15 Mi lz seg-
ments fro&u a dig&tel host iufit (e. g.. first co nunuaicotions uiut
101) to o digitnl remote unit (i. g, second conununicotions
uiut 103) v&a a tiber optic cable (e.g., tmnsnussion med&um

111) For a given serial bit rote on the tiber optic cable, a

suitable sample rate moy be selectcxt filr the sample clock
104a-IU4o ossociatedwitheachA/DDDCdevice1UZa-1U2o
to bc used For this example. assume that tho 5 MHz segment
&s to be input to A/D DDC device102a. md each ofA/D DDC
dew ices 1U2b. It)2c and 102&/(where "n" in this cosa is equal
io 4) ls ilcslgllcil lii accept a rcspixllvc elle ilt till: lhfi:c 15

Ml Iz segments to be transported. 11&e sample rate for sample
clock 11)4a is selected to accommodate the transport of the 5

MHz se ment (band) at the g&ven serial b&t rate, and the
sample rates for sample clocks 104/&-104d are selected to
accommodate the transport of the respective 15 MHz seg-
ments at the iven senal bit rate. In o pract&cal application, the
sample rates (e.g., approximately 45 Maps) of sample clocks
104/&-104d ore typ&cally thrLc till&ca the sample rate of s uuple
clock 104a (e 8,. appmxunately 15 Maps) fora iven serial b&t

mte on a fiber optic cable In m&y e&ent il should bc readily
understood thai the present inventimi &s not mlended to be
1&nuted to a porticular set of clock sample rates, the s&ze of a
I'rcquency bond that con bc occcptcd by a specific A/D DDC
dev&ce, the size of the frequency bands to be transported. or
the serial bit rate for the optical transmission medium to be
llsC&l

For example, a su&table clock sample mte can be selected to
occur&n&odatc ill&: trollop(ut of a 75 MHz segment (e.g .;u 15

t&mes lhc clock s miplc rate used lilr a 5 MHz segment) I'roin

the input of a part&cuter A/D DD(: device via a fiber optic
cubic at a specific serial bit rotc. As onotlmr example. assunw.
that each A/D DDC device 102 a-102a is designed to pmcess
a 10 MHz band of frequencies ln this case, o suitnble sample
rate filr each sample clock can be selcctod lo occon&niodate
the transport of o 10 MHz bond and/or a bond that is a mutt&pie

of 10 MHz (e g., 30 MHz band ot tluee times the sample rate
of the sample mite used for the 10 MH z b uld). In other words,
the present invention enables a user nl transport just the
required mmlunl oi'mtdwidth at thc serial bil rate oi'he
trmisnussion medium to be used.

For tlfis exmnple embodiment, the digit&zed &output ofeach
A/D DDC device 102a-102o is coupled to o mapper,'froiner
dev&ce 106. Essentially, the mapper sect&on of mupperi framer
device 106 multiplexcs togetlmr thc digitized hands ot tlm

outputs oi'he plural&ty of A/D DDC devices 102a-102n, a&xi

the framer section of mapper/framer device IU6 converts the
nu&ltiplcxcd digitiind bm&ds into a suitable franw, structure
format. I'or example, ui a prtoct&caf appl&cat&on, the mapper/
framer dswicc 1U6 can construct a suitable frame strucnire
that provides up &o tivelvc (e g, 5 MHz) slows pcr frmic.
I lo&vever, it slxluld be understood that the present invention is
not intended to be fimitsst to a spccitic number of slots per
theme, and any suitable niunber of slots per frame may be
used. In any event. the frame(s) comaining the nndtiplexed
band segnmnt s are coupled from mapper!framer dcvica 1 06 to
o sertalizer device 108. wluch converts the parallel frame data
from the mapper/fmmer device 1U6 to a serial b&t stream. The
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5
serial dam frnnl saris lizer device 108 is coupled to an optical
transmit device 110. The optical trmlsnut device 110 pro-
cesses and translates tllat data into coded light pufses that
form a serial bit stream An iifijcction-laser diode or otlmr
suitable light source generates the light pulses, which are 1

funneled with suitable optical lenses into the optical trans-
mission medium (e.g.. liber optic cable) Ill I'or example.
optical transmission medium 111 can be a single mode or
multi-mode fiber optic cable Notably. an optical tmnsport
niedlum is used for tlus illustmnnve embodiment. but the ul

present invention is not ultendcd to be so limited and can
include uithin its scope ol'olvragc anv suitable transport
medium that can convey a senal bit stream.

For this example embodinlent, semmd communications
unit 103 includes a receive device 112. wluch includes a hglu
sensitive device tlmt detects the pulsed light signals (e.g.,
serial bit stream of frames) on transmission mhxlium 111,
converm the fijtt signals to di ital signals, and conveys lhem
in serial form to a deserializer device 114 Again, it should be
understood tfmt although a li ht sensitive device is used for n

this illustrative embodiment. the present invention ls not
intended to be so limited and cml include within its scope 11f

covers e any suitable device that cml receive and/or detect a

serial bit stream from the particular transport medium beuig
used. Descrializer device 114 converts tlm serial frame data "

fram receive device 112 to parallel fnnme data, which is
coupled to a demapper/deframer device 116. Essentially.
demapper/deframcr device 116 demultiplexes the parnlfel
frame data, and extracts the bandkvidth seyuents from the
dcmultiplexcd franms The extracted bmldwidth svgmcnts arc sn

coupled to the inputs of the appropnate output interliaces
118a-118a. I'or tlus illustrative embodiment. each output
interlace 118a-118a is implcmcnted u ith a digibsl-to-analog
(D/A) digital up-converter (D!A DUC) device. Each D/A
DUC device 118a-118a converts the complex digital base- "»

band slgnid til a ilail passband signal For example. each

digital has eb mid style 1 cmt be filtered, converted to the

approp-

riatec sampling rate by a respective mmlplc clock 120a-120a,
upconverted to ml appropriate. frcqueilcy. aild iuodulaled onto
an analog signal. For this exaniple embodiment, tile sample sn

rate of each sanlple clock 120a-120a is selected to be thc
same as the sample rate of the corresponding sample clock
I U4a-1 04a in first conununicat iona unit IU I. Thus, tile mining
bandwidth segnmnts input to lirst conuminicalions unit 101

are transported via optical tmnsmission medium ill as a ss
serial bit stream. and reconstructed at the corresponding out-
put ui second conununic'111olls ulut 103

Notably, ui the example embodiment depicted in Fl(i. l.
thc output interlhces 102a-102a ol'c(mlnunllcililolls iau1103
are implemented with a plurality of D/A DUC devices tlmt c

can output a plurality of analog RF bandwldths. but the
prcsvnt inn ention is not intended to be sn limited. In other
embodunents. the output uiterfaces can be unplemented with
other types ol'utput devices fiir other types of bandwidtha
I'or example, in a second embodiment, in order to process a 1

real digital signal at its input, each output interface 118a-118a
can bc implcmentcd with a single D'A convcrtcr mid mmlog
up-com ersion. In another embodiment, ul order to process a
complex digital signal at its input. each output interface 118a-
11811 can bc lnlpli'luCnlcil with dual D/A comvrtcrs mid aim- 01

log up-conversion, or a DUC (e g., digital up-conversionj mid
dluil D/A corn erters. In sum, tlm plumlity nfoutput interfaces
11811-118n can be implementmI uith any suitable output
interface device(s) capable of outputting analog or digital
wideband scgnmnts 6

I'Itb 2 depicts a pictorial representation of an exmnple
frame stnlcture 200. which illustrates key principles of the

present inlvntion. I',ssentiafly. the frmne structure 200 shown
ul I'ICr. 2 illustrates how the present ulventlon allocates band-
width proportionally, wllich allows a user to maximize the
anlount of bandwidth that cml bc transported on the serial bit
stream. As such. the present invention enables users to trans-
port different bandwidths efliciently on a plurality of wide-
b uid chmuiels, instead of havui to transport equal amounts
ofbandwidth inefficiently on those channels.

gpcm lically. rcli'rring to this illus tratilvcxamplm it may be
assumed that lour diferent bandv, idths are to be trmlsported
by system 100 depicted in ITCi. 1. As sucli, for this example,
bmldv'idih A (5 MI Iz RF) is mput kl A/D DDC'evice 202a,
bandwidth H (40 MI Iz RF) is input to A/D DDC device 2026,
bandwidth C (25 MHz RF) is input to A/D DDC device 202c,
and banduidth D (5 Mlle RF) is input to A/D DI31 device
202d A respective sample clock 204a-204d inputs a unique
smnple rate to the associated A/D DDI'evice 202a-202d.
The outputs from A/D devices 202a-202d are coupled to a
mapper/framer dkwice 2U6 and a serializer device (not
shown), which nuiltiplexes or combines the sqmrale band-
width seynents ( th H, C. D) and constructs a suitable frame
208 including the bandwidth segments filr transpon. For this
example frame structure. assume that the frame rate is

approxinmtely 15 Mliz, and each of the frame's 12 slots
includes 16 bits of digitizhd RI'with 14 bits ofpayload). The
s uuple rate of sample clock 20411 is selected to be approx&-

mately 15 Msps (for 5 MHz bandwidth segments). approxi-
mately 90 Maps for sample climk 2046 (for 40 MHz b uid-
uidth segments), approxunately 60 Maps for sample clock
204c (liir 25 MHz baadu'idlh segments), mid approximamly
15 Maps for sample clock 204d (for 5 Mllz bandwidth seg-
ments). Thus, as illustrated by tlus example, the bandwidths
in frame 208 arc alkmated prnportinnafly, by trmlsporting one
slot for bandwidth A (5 MHz), six slots for bandwidth )I (40
MHz), four slots for bandwidth I'25 MHz), and one slot for
bandu idth D (5 MHz)

The descnption of the present uivention has been presented
fiir purposes of illustration and description. and is not
intended to bc exhaustive or limited to the invmition in thc
form disclosed. Many modifications and variations will be
apparent to those of ordinary skill in tlm art Tlmse embodi-
ments v, ere chosen and descnbcd ln order to best explaui the
principles of the invention, the practical application, mid to
enable ollmrs of ordinnry skill in the art to undorstmld the
invention for vanous embodiments with various modifica-
tions as are suithxI to the particular use contemplated.

What is claimed is:

1. A method. comprisui:
receiving a plurality of aualo inpuls each having au asso-

ciated bandwidth containing an arbitrary mlmber of
ch'lnlmls;

sampling each of the plurality of analog inputs with a

selected sample mtn. Ilm sclccthxI mmlplc rates svlectcdl

based on the bandwidth of the associated one of the
plurality of analog inputs;

combining the samples of the plurality of analog inputs:
convertln the combuied samples to a senal data stream;

allil

transmltung the senal data stream over a caimmumisuon
medium.

2. The metlmd of claim I, v;herein receiving a plurality of
aimlog inputs comprises riveiving a plurality of mlalog RF
bands I'rom a plurality ofbase stations. each band including a

number of channels.
3. The method of claim I, wherein smnplulg each of the

plurality of analog inputs comprises:
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convertinv the analog input to digital smnples; afttl

down-converting the digital samples.
4. The method ofclauu 1, ivherein combinuig the samples

comprises combining tile samples into slots of a frame.
5. The method of claim I, and further comprisuig:
receivuig the senal data stream over the communicator

mediuni;
desertabzuig the senal data stream to parallel data:
dcmultiplexuig lhe parallel dani: mid

converting the parallel data to reproduce the plumlity of
analog inpuls.

6 'lite method of claim I, wherein the sample rate is

proportional to the bandwidth of the associated one of the
plurality of mialog inputs.

7. A host unit for wideband diytal RI'rmisport, the uiut
comprisinv'

plurality of inputs, each input coupled to receive a bmad-
bmid RF stptal,

a plurality of analog to digital converter circuits. each
couplcdi to a sclcclcd one oi'tbe plurality ol'inputs, each
analog to digital converter circuit generating a sample
stream. v herein each analog to digital converter circuit
operating at a smnple rate related to a signal bandwidth
of its associated broadband RF siytal; and

amulupfexercircuitformultiplexuig togethertheplurality
of sample streams into one serial bit stream at a fixed bit
laic.

I) Tbe host unit oi'claliu 7. uherciil t at h of the plumiity of
allalog 111 tligital collverter circiilts ctllllpilses one of (I) a

single analog to digital converter operatuig at IF, (2) a dual
mmlog to digital convtuter circuit operating at basvband. and

(3) ui analog to digital converter operatnig at a high sample
rate followed by a digital down convertcr.

9. The lxist iuut ofclaim 7. ivhereui each of the plurality of
analog lo digital converter circuits comprises a pluggablc RF
card that is programmable to pass broadband RF bandwidth
in multi pie s ofa selected ulut bandwidth based on the selected
smuple rate.

10. Tlm hos I unit o I'claim 7. is Imrei n the nml upi exer circ ui I

comprises:
a mapper that multiplexes together tile plumlity of sample

streams,
a fiamer. coupled to the niappcr, the framer converts the

nniltiplexed sample streams into slots of a frame; und

a serializer winch converts the frame into the serial bit
strtmm at thc fixed bit rate

11 A host unit ihr u ideband digital RF transport. ibe umt
comprising:

a plurality of inputs. each input coupled to receive one of a

direct digital input of an RF bandwidth and a broadband,
analog RI'anduidth,

wherein each of the plumlity of inputs that receives u

broadband, analog RF bandividth includes an analog to
digital converter circuit that samples the associated
broadband analog Rli bandwidth is ith a selected sample
rate, thc sclectcxi sample rates selected based on the
bandwidth of the analog signai

a mupper/framer device, an output ofeach input coupled to
an input of said mapper/framer device. the mapper/
I'r urer device multiplexes together the direct digital

inputs and tlm sampled, brondband analog RF hand-
widths into a frame strticture: mid

a serializer tliat sertalizes the output of tile mapper/framer
into onc serial bit stream at a fixed bit rate.

s 12. The host ulut ofclaim 11. wherein the analog to digital
converter circuit converts the analog signal to a digital signal
and dou n-converts the digital signal

13. The host ulut ofclaim 11, wherein the analog to digital
converter circuit comprises oiw. of (I) a single mialog to

ni digital converter operatuig at Ilx (2) a dual analo to digital
converter circuit operating at baseband. and (3) an analog to
digibsl converter operating ai a Ingh sample rau: I'ollou ed by
a dirptal down converter.

14 A wideband digital RF trmisport system comprising'
host util coupled to a remote unit over a transmission
medium;

the host unit including
a plurabty ol'inputs that receive a plurality of RF hand-

iiidth segments, each segment having an arbitrary
"(1 number of chminels, each input configured to rcccivc

either a direct dimtal input of an Rlt bandu idth seg-
ment or an analog RV bandv, idth scmuent;

a mapper/framer device, an output ofeach input coupled
to an uiput of said mapper/framer device, the mapper/
frmner device multiplexes together the RF bandwidth
se ments, in digital form, from each input uito a frame
structure; and

a scrialtzer that sertalizes the output of the mapper,'ramer

into one senal bit stream at a fixed bit rate: and
so a trmismit device coupled to tlm trmismission ntcsfium to

transmit the serial bit stream over the transmission
medium; mid

the remote unit including
a receive device tlmt receives the senal bit stremu over

the transmission medium;
a dcscrializcr, coup)cd lo the receive device. lhe desvri-

alizer converting the sertal dais stream into parallel
franw. datm

a dc-mapper/de-framer, coupled to the descrializer, thai
so extracts RF bandwidth segments from the frame data;

ariel

a plurality ofoutputs that receive the extracted RF band-

widthh

segments, in digital fortn, and convert the RV

bmidwidth scgmcnts to an analog RF bmidu idth scg-
s. ment, wherein each output has an associated sample

clock with a sample rate selected based on the band-
width of the associated RF bandwidth ac@rent.

15. 111e system ofclaim 14. u herein each of the plurality of
inputs that rcxeives an analog RF banthvidth segntent

o uicludes an analog to digital converter circuit converts the
analog RF bandwidtli segment to a digital signal and down-
converts )lie digital signal

16. The system ofclaim 15. ivherein each analog to di ital
converter circuit has lm associatcxi sample clock with a

s smnple rate selected based on the bandwidth of the associnted
Rf bandividth segment.

17 Thc system ol'laim 14„wherein thc transmission
medium is one ofmi opt mal fiber. millimeter u ave radio link,
microwave radio link, satellite radio link, infrared ivireless

61 hnk. mid a coaxial cable
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