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An improved mechanism for routin conununication traflic
between a radio access nenvork and distnbuted antenna
system (DAS) remote an(em(a units. In accordance with an
cxmnplary embodiment of the invmition, a DAS hub and
each DAS an(em(a unit served by thc DAS hub will si( as a
respective node on a packet-stvitched network I'urther, the
l)AS lnib v;ill maintain or otherv ise have access to a set of
mappin data that correhstes one or more mdio access
network cot erage segunents (e, cell sectors) v ith one or
more DAS antetuia unit addresses on the packet-switch&xi
network (e.g., IP addresses). Advantageously, an adnunis-
trator ol the DAS cmi then conligurc or alter the mappuig
data whenever desired, to conveniently set the RAN-l)A)
correlations and to thereby distnbute RAN coverage in a
desired manner throughout the DAS.
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METHOD AND SYSTEM FOR
DYNAMI('AI,I,Y ROUTIN('3ETWh;EN A

RADIO A(:(:ESS )ETWORK .AND
DISTRIBUTk:D ANTh;NNA SYSTI':M RIJMOTI'I

ANTENNA UNITS

FIELD OF THE INVENTION

1'he present invention relates to ivireless cimlmunications
and more particularly to the arnsngelnent and operation of lo

distributed antenna systems

DESCRIPTION OF RELATED ART

1'he art and popularity of wireless comnnulicatimls has
grown sigruficantly over recent years. Indeed. millions of
people are engaging in voice and data conununications using
w irclcss connnUnlclinon ilcvlcc'1 sUch Bs cclhllllr lclcphoncs
dnd Personal Digital Assistants (PDAs). In prulciplc. a user
cdn ciinunUnlcalc over lhc hllcrnc'I ill call Bnvonc over thea(i
Public Switched I'elephone Network (P)'I'N) from any place
inside the covensge area of a cellular wireless network

In a typical cellular wireless network. an area is divided
eograplncally into a number of cells and ceil sectors. each

definixl by a radio I'rcqucncy (RF) radiation pattern from a
respective base transceiver station (BTS) mltenna. The base
a(Buon antmulae in thc cells are ul turn coupled lo a base
station controller (13S('). which is then coupled to a tele-
communications switch or gateway. such as a lnobile slvitch-
ing center (MSC) or packet data serving node (PDSN) for 10

instance. The a~itch or gateway may then be coupled v.ith
d traitspott network, such as the PSTN or a packet-switched
nciw ork (c.g.. Ihc Inlcrnct). Convenienlly v;ilh ibis arrange-
ment, when a wlrclcss conmlunicauun device is positioned
within a given sector, the device can communicate v ith ls
clrtitlcs on thc tr'ulspois nctivol'k via al conunulllcatliul pBth
comprising the BTS„ the BSC, the switch or gateway. and
the transport netv ork.

To provide a lugh quality of wireless conununicalion
scrvlcc. il ls dcsirablc for wirclcss covcmgc areas such as dc
cilia and cell sixlors to be adlacent to onc mlother, lwiving
no intermediate gapa in which service is unavailable I lke-
wise, it is desirable to arnsnge each wireless coverage area
such that its corresponding BTS has the capacity to lnuldle
all the communication sessions carried out by users at peak (-
times within the covemge area. Thus, a central business
dlstncl in which many wirelcss dcviccs arc usxxl durmg thc
business day is typically provtdcxI with d higher density of
base stations, each producing smaller coverage areas than
would be provided in outlying areas 0

Designing a cellular network Ihr a high quahly ol'service
tlnis ulvob as a number ol'issues. For cxamplc. to avoid gapa
in seri icc areas. or so-called "coverage holes," lt may appear
desirable to design larger cells that are served by base
stations v ith high-power antennas I Jowever, a larger cell 1

would encompass more subscribers and may cause calls to
be dropped if the capacity of the BTS is exceeded. On the
Other blind, nlcri asnlg fln: UUnlbc'I (and, Bccoldnl lv, lhc
density) of base stauons cdn bc costly, nol lo mcnuon the
regulatory and arclulcctural challenge of lindmg (and less- ic
ing) a desirable location for each 13'I') and the task of
arranging for backhaul comnlunications from each new 13'I S
to other network entities such as the BSC and MSC.

To provide flcxibihty ln thc design of mobile tclcplxine
networks. "distributed antenna systems," also known as ss
remote antenna systems, have been developed (ienerally
speakin, a distributed antenna system (l)AS) functions to

cxlcnd thc RF covcragc ol'one or morc BTSs into a desired
area, such as a building or otfice campus for instance. 'I'0

accmnplish this, a l)AS typically includes a distribution hub
unit (l)IIU) that engages in l(li communication with a 13 fg
and that is linked by fiber, IJTP„or coax cable connections
v ith multiple remote antemla units positioned strategically
tluoughout thc aran to be covered Tlm DHU may tlnis
recclvc lnconung RF conunumcatlon traflic Ibom thc BTS
and pass the traffic over the various cable connections to the
remote antenna units, which ivould then emit the incoming
traffic wirelessly for receipt by devices opensting in their
localized antenna coverage areas Similarly. the remote
antenna units may receive outgoing RF communication
trlifilc Ironl dcvtccs opcrlilnlg ul licit covcrdgc Blclis Bnd
may pass lhc lrdilic over lhmr Various cable connections lo
the DI III, and the DI IIJ may then transmit the outgoing,
traffic to the 13'I S

1 or instance. to provide in)proved wireless coverage
v ithin a high-rise building, a DHU could be installed in a
basement of the building and could be set to communicate
by a wirclcss. fiber, Bndlor or cable luck with a cellular BTS.
Further, onc or morc rcmolc antenna units could bc ulsuilled
on each floor of the higJI-rise. and each antenna unit may be
coupled by a respective fiber, IJTP. or coax cable connection
with the I)l IU in the basement. In practice. users operating
on any floor of the building can then conveniently engage in
cellular lvireless communication. via a conununication path
conlprlshlg (I) B rcnlolc antcnnil llnlt on lien floor, (n) lhc
cable connection bclwccn thc remote antmuia unit and thc
l)J IIJ, and (iii) the Ri'ink betiveen the I)I IU and the 13'I')

SUMfvLARY

Thc present invention provides an Improvcxl mcclmlusm
for routing conumuiication traffic between a radio access
network and I )AS remote antenna units In accordance ivith
an exempiary embodiment of the invention„a DHU and each
DAS remote antenna unit served by the DHU will sit as a
respcctivc node on at least onc packet-switched nclwurk
(e g., IP network. ATM network, ctc ) Further, lhc DHI I w ill
nnuntBhl ll scl of BIBpphlg ildla first colrclatcs onc 01 nlolc
coverage segments of a cellular radio access network ivith
one or nlore l)AS antenna unit addresses on the packet-
sv itched netlvork (e.g.. DAS antenna unit IP addresses).
Advanta eously. an administrator of the DAS can then alter
the mapping data lvhenever desired. to conveniently change
thc RAN-DAS correlations. so as to dlstnbuic RAN covcr-
agc in a dcslrixl manner among lhe DAS antenna units.

In one respect, an exemplary embodiment of the invention
may thus take the form of a DAS that includes a DAS hub
that conummicatcs with a cellular RAN on one or morc
RAN coverage segments defined by ihe RAN, mid fllat
includes a plurahty of DAS an(mme uiuls. In accordance
v ith the exeinplary embodiment, a packet-switched nenvork
V 111 COIUICCI the DAS hub 1Vlfll tile DAS Bnteiula urlltS. %'Ith

each DAS antelula unit having a respective IP address on the
packet-slvitched network. Data storage. maintained by the
DAS hub liir instance, will then contmn mapping dani that
correlates thc DAS antciula units with lhe onc or morc RAN
coverage segments, mid thc DAS hub will use thc mappulg
data to mute communication traffic between the one or more
RAN coverage segments mid the IP addresses of the l)A)
Bntcninl Units.

Each RAN coverage segment may take thc form ol'a cell
or cell sector defined ln a particular way by thc RAN. For
instance, each coverage seginent may be a ('DMA sector
having a respective PN-offset to distinguish it fmm adjacent
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sectors. As other examples, each covcragc scgtncnt may bc
a cell or sector operating on a respective RF frequency
cluutncl or coverage areas produced by respective base
stations. A aiven RAN covensge segment can further be a
comburdlion ol'ectors or other coverage dress.

In operation„when the DAS hub of the exempLsry system
It:cclvcs ulcoululg couuuuuicBnou ndlfic (signiihug Bail/or
bearer data) in a source RAN coverage seginent (e g, tratfic
transmiued ui au RAN sector defiiung a particular PN-

ui
otfset). the l)AS hub may use the Inapping data to identify
at least one destination DAS antenna unit IP address corre-
sponding with the source RAN covemge segment. The DAS
hub may then fonvard the incoming communicarion trafhc
I ia Ihc prmkcl-switched network lo thc xlcntilicd desunat ion
IP address(es).

Siniilarly, when the l)AS hub receives outgoing conimu-
nication trafiic (sigrualing and/or bearer data) via the packet-
swilched network from a source IP address of a DAS
antenna unit, the DAS hub may use the mapping data to
ideniify al least oue destination RAN covcragc scfnnmil
corresponding with the source lp address, and the DAS hub
may forward the outgoulg couuuiiuicsliou II'Blhc ul lhc
identitied destination RAN coverage segtnent(~ ) to the
RAN.

Preferably. the mapping data maintained in the DAS data
storage will be alterable. so as to allow an Iuhmmstrator or
mitomated system to niodify the correlations betv een RAN
coverage scgmcnts and DAS antenna umt IP addresses. To 10

facilitate this, for instance. l)AS hub may provide a web
based user-interface tlirough which an administraror can
vieiv and edit the mapping data. In this way, the mapping
data can be changed whenever desired, so as to disrribute
coverage of thc RAN in a desired manner tiuoughout thc
DAS.

In another respect, an exemplary emlxidiment of the
invention may take the form of a method that involves
mamlaimng and using mappuig-data in a DAS. Such a

40
method niay involve (i) maintaining at the DAS a set of
mappuig data that corrclatcs IP addresses ol DAS antcruia
units ivith one or more RAN covemge segmentw and (ii)
using Ihc ulappuig tldlB lo Ioinc'. cttuuuuuicafiou niilfic
betiveen the RAN and the l)AS antenna unit IP addresses.

Further. Ihc method may uivolvc chtmgmg Ihc mapping
data so as to alter correlation~ betvveen the RAN covemge
scgmcnls and DAS antenna unit IP addresses, thereby modi-
fyin distribution of RAN capacity among the various DAS
antciuui units. For example, thc change ui mappuig data
could involve establishing a correlation betv een a given
RAN covemge segment and a DAS antenna unit IP address
with which the RAN coverage sekunent was not previously
correlated. As another example. the change in mapping data

s.
coultl uivohe cstabhshing a correlmion bclwcmi a given
DAS antemia unit IP address and a RAN coverage segment
0 ilh which lhc IP address was not previously correlated As
yet miother example, the change may involve removing one
or more corrclauous tlrdt were dclincx) by ihe mapping data.

These as well as other aspects, advantages, and alterna-
tives will become apparent to those of ordinary skill in the
art by rcaduig thc followuig detmled descnpuon with rcf-
crciict: wht:It: dppropriBII: 10 lht: Bccouipauvuig IIIII% Bigs.
Furlhcr, it should bc understood that thc description pro- Si
vided in this summary and below is set fiirth by way of
example only

,507 B1
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BRIEF DESCRIPTION OF THE DRAWINGS

lit(i I is a simplified block diagram of a comniunication
system arrmiged in accordance ivith the exemplary embodi-
ment.

FICi. 2 is an iilustration of an exemplary set of mappin
dale lhat a DAS hub can use lo route communication lrallic
bclwtvn a RAN and venous DAS antenna unit IP addresses.

liiti 3 is a simplified block diagram of a l)AS hub
arranged in accordmice ivith the exemplary embodiment.

liiti 4 is a simplified block diagram of a DAS antenna
unit armsnged in accordance with the exemplary embodi-
ment.

FICi 5 is a fiow Huin depictuig fuucuom that cmi bc
carried oul in accordance with Ihc exemplary cmboduuenn

DETAILED DESCRIPTION

Referring to Ihc drawuigs. FICi I is a sunplified block
duigram ol'a system arranged in accordmicc with an exem-
plary enibodiment of the im ention It should be understood,
of course. that this and other arrangements and functions
described herein are provided by ivay of example only and
that numerous variations may be possible. For instance,
clcmcnts can bc added. onnttcd, combined, distnbutcd,
rcordcred, rcTtostttoncxl, or olhciwisc changcxl while rcmain-
iug within lhe scope ol'he invmition as dcliued by Ihe
claims Further, it should be understood that various func-
tions described herein can be carried out by hardware,
firmware, and/or software (e.g., one or more processors
pro rammed with machine language Instnictions to carry
out thc funcnons).

Thc system of FIG. I includes at its cmiler a rdiho access
network (RAN) 12, wluch funcnous ui a generally known
manner to engage in radio trequency (Rl j coiiiniuilication
v ith one or more client devices and to provide the client
devices with connectivity to one or more tmnsport networks
14. such as the PSTN or the Internet for instance. RAN 12
can lake venous Ibnns. Ihc details of which arc nol particu-
larly sigiulicanl. As shown by way ol cxrunple, for imlancc,
RAN 12 may Include a BSC 16 and onc or morc BTSs 18,
with each BI'S having radio equipment and an antenna
stnicture (not shown) for en aging in Rlt air interface
conununication ivith wireless client devices 20, 22, such as
cell phones or wirelessly-equipped personal di ital assis-
tants (PDAs) or computers.

(ienerally speaking„RAN 12 defines one or more RAN
coverage seginents. each of which constitutes a niechanism
in or tluough which the RAN communicates with client
devices that it serves. A RAN coverage segment may be a
cclL cell sector, or other cot eragc area of llm RAN, delinod
by a dirtvtiona1 radianon paucrn lbom a BTS ol'hc RAN lbr
instance. Further, or dltcrnaut cly. a RAN coverage segment
may be defined as the portion of RAN coverage that uses a
particular carrier frequency and,'or a particular spreading
code or other parameter to characterize conununications.
For instance. in a system operating according to the well
known CDbtLk protocol. Bn cxamplc RAN coverage seg-
meul may bea cell sector m which communica nona occur on
a 1.21 MHz chaiuiel cenlcrcd around a parucular camer
frequency and are modulated usin a PN-offset code locally
uiliqne to the sector mid,'or using one or niore particular
Welsh codes. Other examples of RAN covemge segments
are possible as well.

Thc system of FIG. 1 Ihrthcr uicludcs a dtstitbulcx)
antenna systein (l)AS) Z4, v hich fiuictions advantageously
to extend coverage of RAN 12 into a building, campus, or
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other designated arcs. DAS 24 includes a DAS luib 26,
which communicates with RAN 12 over one or niore
physical-layer connections 28 (ienerally, each physical-
layer connection between RAN 12 and DAS lntb 26 facili-
tates an exchange of RF tmsflic (bearer and/or sigtafing)
between the RAN 12 and the DAS hub 26. As such. each
plivslcdl-lilvcr coiiticclloll ciiii Idkcvarioiis loiitls. Cxtiiiiplcs
ol'hich include un RF-over-mr connection, an RF-ovcr-
fiber connection, and an lflxover-cable (or hybrid hber/
cable) connection I'urther, a given physical-layer connec- io

tion cali be a conibinatioii of these or other types ot litnks,
and RF signals can be converted to and from other forms
tluoughout each connection if desired.

To provnlc un RF-over-air connection bctwcmi RAN 12
dnd DAS luib 26, for cxamplc, DAS hub 26 may bc
equipped ivith one or more antennas (such as a lixed antenna
structure or a dynamically configurable smart-antenna, for
example). Io facilitate air interface communication with the
RAN 12. The antenna(s) may facilitate directional conunu-
nication with one or more BTSs of the RAN and/or with a zo

single BTS ol'hc RAN. In practice. Ihe DAS hub 26 may be
situated in a basemmit and/or cquipmcnl room ol'a building
or campus that is to be served by the l)AS, and the l)AS hub
26 may be coupled by an 131'able connection v ith an
antenna stnicture on a roof or external wall. to enable
optimal wireless communication between the antenna(s) and
the RAN.

To provide an RF-over-liber connccnon bclw cen flie RAN
12 and the DAS lnib 26, as miothcr exiunple, BTS radio
equipment of the RAN can be connected by one or niore so

fiber-optic cables in a well known manner with the DAS hub
26 In this way, signals that are to be cominunicated front the
RAN 12 to the DAS hub 26 would be converted to optical
pulses if necessary and sent over the fiber-optic cable(s)
from the RAN to the DAS hub 26, where tlm sigixils may is
then be converted to a form suitable for handling by lhc DAS
24. Similarly. signals tlrdt arc lo be commumcated from the
l)AS hub 26 to the lfAN 12 would be converted to optical
pulses at the DAS hub 26 if necessary and sent over the
fiber-optic cable(s) from the DAS lnib 26 to the BTS radio do

equipnient. where the Bi@tais may then be converted to a
form suitable for bundling by thc RAN 12.

In a preferred embodiment. DAS hub 26 may include an
RF commutucution chipscl such as a '*mobile station
modem" (MSM) of the type available from f)ualcomnt
incorporated. which conies in various models to facilitate
RF conununication accordmg to various radio-link proto-
cols. Such a chipset may. for instance. include a rake-
rcmciver and/or other circuitry thai is adapted lo romeo e and
resolve inconung signals based on characteristics such as o

cdrncr-lbequency, spreaduig-code, and so forth. and lo trans-
niit outgoing signals with sunilar characteristics as desired.
'I'hat ivay. the DAS hub 26 may discern the RAN covensge
segment of traffic amving from RAN 12, and the DAS hub
26 niay transmit outgoin tmflic in a desired RAN coverage ss
scgmcnl to RAN 12

As shown in FIG. I, DAS 24 further mcludes a plurality
of DAS remote antenna units 28, 30, 32, onc or morc of
which may situated respectively in each of a plurality of
zones of the DAS 24 coverage area so as tn provide 13li io
coverage in each zone and to facilitate air inrerface com-
munication itith wireless client devices 34. 36. 38, such as
cill phones or wirclcssly-equipped PDAs or computers
operatmg in the zones. In practice. for example, one or more
DAS antenna units may bc situated ui each ol a plurality of ss
rooms or floors of a building or campus, to pmvide Rii
covemge respectively in each room or floor Although only

tlucc DAS anlcruia units are shown in FIG. I, il shoukl bc
understood that more or feiver DAS antenna units could be
pmvided. Preferably, hoivever, the l)AS 24 will include at
least two DAS antenna units, facilitating distribution ofRl'ignalsamong at least two zones of the DAS coverage area.

In accordance with the exemplary embodiment. the DAS
hub 26 and each DAS antenna unit wtll sil Bs il Icspcclivc
node on a conunon packet-switched network (or pluraliiy of
packet-switched networks) 40. to facilitate packet-data com-
nninication benveen the l)AS hub and each DAS antenna
unit. I he packet-switched netv ork 40 is prefembly a con-
ventional IP network of the type commonly used in many
ofhces and homes. More generally, the packet-switched
network can bc a local arcs network (LAN), wirelcss local
arcs network (WLAN) (c.g.. an IEEE 802.11 wirclcss exten-
sion of a I.AN), metropolitan area network (MAN). or any
combination of these or other packet-switched nenvorks,
possibly comprising all or parr of the Internet, whether
private and/or public. As such. the pacl et-switched netv'ork
40 may include one or more routers. switches. and/or hubs
42 arrangixl lo roun: or pass packet-dani traflic through Ihe
ticlwoik Irtiiii tiiie poiiil to dixiliicr.

Conveniently. the I )AS 24 (including the hub and antenna
units) may be installed in a building, canipus, or other area
that is already equipped (e .. wired) with the packet-
sv itched netvvork 40. Tints. the packet-switched network 40
may be an existing packet-switched network that is used for
purposes other than distnbution of DAS lrdflic (such as a
home or corporate computer network for instance). Alter-
natively, the packet-sivitched netivork 40 niay be installed at
the time the DAS 24 is installed, to facilitate operation of the
l)AS in the inanner presenfly descnbed

DAS lnib 26 and each of the DAS antenna umts 28, 30,
32 respectiveiy include a mechanism for connecting with the
packet-swttchcxl nctss ork. for acquiruig mi IP address on Ihe
packet-swttchcxl network and Rir scmhng and rimmvin IP
dale packets (c.g., TCP/IP or UDP/IP) over thc packcl-
sv itched network. l3y ivay of example, the DAS hub 26 and
each DAS antenna unit niay include a respective built-in
network interface module such as an Ethernet network
interface card (NIC) that provides an RJ-45 jack suitable for
coupling with an Elhcrnci cable tn:d to Ihc router/sw ilch and
that cmi bc programmancally conligured Io use a particular
IP iuldress as its IP address on network 40.

Alternatively, an 802 11 or other WI,AN connection can
be provided, assuniing one or more suitably positioned
802 11 access points are provided. in v hich case the DAS
hub 26 and/or one or niore of the DAS antenna units could
bc cquippcd with 802.11 client modules mid milcnrms for
conumuucattng with thc 802.11 access pouit(s) and for
dcquiiliig Bii IP Bddr'css for coiniiiiiiiicBlioii oti llciwoik 40
(possibly through use of nenvork address translation). Such
an 802 11 or other WI.AN link could thus provide a mecha-
nism for conununication of RF Bi@tais over networl 40
between the DAS hub 26 and each DAS antenna unit.

Still alternatively, a DAS hub or DAS nnteruia uiul fiat
docs not liavc a built-in network interface bul that has an
input/output port ol'nother type (c.g., u liber or RF cable
interface) could be retrofitted to work with the present
invention, by coupling the input/output pon (thmugh an
appmpriate signal converter, such as an electro-optic cou-
pler) with a device such as a computer that is equipped with
a mechaiusm suitable for connecting with network 40 and
fiir using a particular IP address for communicating on Ihe
network. With such dn drrangcmcnt, the exlcmal nclwork-
cminection mechanisni would be considered to be function-
ally part of the hub or antenna unit, and thus the hub or
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antenna unit would bc considered lo have thc IP address that
the external network-connection mechanism has on nenvork
41)

In a preferred enlbodinlent, IP addresses will be statically
assigned to the DAS hub 26 and each DAS antenna unit 28,
30. 32. To facilitate this, the DAS hub nnd each DAS
ant ciuui urul may bc programmed with respccuvc web server
logic and a respective web-based setup uilerlbcc with which
a user can interact via a web broivser on an user terminal
(e a., P(') 44 connected with network 40 lior this purpose, ia
the l)AS hub and each DAS antenna unit mav have a
respective predefined IP address at which their setup inter-
faces can be accessed Thus, a user operating temtinal 44
may browse to the setup interface of thc DAS hub 26 and
design the DAS hub 26 a particular IP address on network 40
fiir purposes of communicating ivith the l)AS antenna units,
and the user may browse to the setup interface of each l)A)
antenna unit and assign the l)A) antenna another lp address
on network 40 for purposes of communicatin with DAS
hub 26. Preferably. the IP addresses assigned to the DAS hub zo

and to each DAS antciurd uiul will bc on a conunon IP
subncl. in order to facilitate IP communication between the
l)AS hub 26 and each DAS antenna unit.

In an alternative embodiment, lp addresses can be
assigned dynmnically to the l)A) hub 26 and to each DAS
antenna unit. using the Dynamic Host Control Protocol
(DHCP) or another dynamic IP address assignment mecha-
nism. To use DHCP, a DHCP svrvcr or DHCP server
function (not shown) would bc provided on network 40,
such as in switch/router 42 for instance. or even as part of io
l)AS hub 26 itself While dynamic IP address assigmnent is
feasible. hoivever, static assignment of IP addresses is pre-
ferred, in order to maintain the integrity of mappiitg data in
the DAS Inib 26, as will be described next.

In accordance with Ihe exemplary embodmimu. as shown 11

generally ui FIG. 1, DAS hub 26 will maintaui ui data
storage a sel of mapping data 46. Mappuig dale 46 serves lo
correlate one or more RAN coverage seginents of IRAN 12
with one or more IP addresses of the various DAS antenna
units in DAS 24, to thereby indicate how DAS hub 26 should do

distribute capacity of RAN 12 among the various zones of
IHC DAS 24 vid pdCkct-sulIChcd network 40. 111 iipCidlloli,
when DAS hub 26 receives incoming tralfic in a particular
RAN cot crage so@neat from RAN 12. DAS hub 26 may
automatically consult the nlapping data 46 to determine one
or more l)AS antemla unit lp addresses to v hich it should
route that incomin tmffic via packet-switched nenvork 40.
Similarly. when DAS hub 26 receives outgoing trnfiic fmm
a pnrucular DAS antmuia unit IP address on packet-switched
network 40, DAS lnib 26 may automatically consult the o

mappuig data 46 to dctermuic one or morc RAN cot crage
segments in ivhich it should transmit the outgoing data to
RAN lh

In a preferred embodiment, the mapping dam will provide
synunetric correlations for mcoming and out oin trafHc, in 11

order Io allow RAN 12 to communicate with a wireless
dcvicc in both directions on a conunon RAN coicragc
scgmcnl. For example, thc mapping dale may correlate a
given RAN coverage segntent syminetrically with two par-
ticular DAS antenna unit lp addresses, so as to indicate that io

(i) vvhen the DAS hub receives incoming tmffic in the given
RAN coverage segment. the DAS hub should route the
incommg traflic via network 40 to both DAS antenna unit IP
addresses and (ii) when thc DAS hub rcccives outgoing
traffic Ibom cithcr of thc two DAS antenna unit IP addresses, si
tlm DAS hub shoukl ti"aiilsiutt thc oiiigoing Irafllc 01 RAN in
the given RAN coverage segment.

Applying Ilmt example ui practice, w hcn thc DAS Inib 26
receives incomin traffic in the given RAN covers e seg-
ment, thc DAS hub 26 may rel'cr to thc mapping dani Io

deternnne that the given RAN coverage segment corre-
sponds with Ihc two particular DAS antenna uiul IP
addresses In response, the l)AS hub 26 niay then convert
the incoming tratfic to a digitized bit stream lf necessary,
packettze the bit stream into a sequence of IP packets, and
transmit those IP packets via network 40 to each one of the
two corresponding DAS antenna unit IP addresses. Upon
rcccipt of those IP packets al Ihe DAS antenna units lmvuig
thc destination IP addresses, each rccipicnt DAS antciuia
iiflit lu'lv thcil depacketize the di itized bit sttcain. convert
die bit streani to mi RF sianal. and emit the ltli signal via its
antenna for receipt by any wireless client devices operatin
in its local covers e area.

Convcrscly, when either of tlm Iwo DAS antenna units
rcccivcs oulgoiilg trafiic lioin a w Irchus cliciil ih:vlcc oper-
ating in its local coverage area the DAS antenna unit inay
convert the outgoin tratfic to a digitized bit stream if
necessary. packetize the bit stream into a sequence of IP
packets. and transmit those IP packets via network 40 from
its IP address to Ihc IP address of thc DAS hub 26. Upon
receipt ol those IP packets. the DAS hub 26 may then refi:r
to lhc nuippuig data Io dclcuninc that lhc source IP address
of the packets corresponds with the given I(AN coverage
segment I'hus, the DAS hub 26 may depacketize the digi-
tized bit stream. convert the bit stream to an RF signak and
transmit the RF signal in the given RAN covemsge segment
to thc RAN 12.

In an alternative embodiment, the mapping data 46 could
dehne asynunetric correlations between RAN coverage seg-
ments and DAS antenna unit IP addresses. For instance, the
mappuig data 46 could specify tlmt (i) incomin traffic in a
particular RAN covera e segment A should be routed to
DAS antenna unit IP addrcsscs I, 2. and 3, bul tlml (ii)
outgoing Irdflic from DAS antmuia unit IP address 1 should
be routed in another t(AN coverage segntent H. and (iii)
outgoing traffic from l)AS antenna unit IP addresses 2 and
3 should be routed in yet another RAN covemsge segment C.
Such asymmetric mapping could give rise to greater com-
plexity and may thus be undesirable in many situations.
However, in some situauons, such as where a reason exists
to treat forward lurk mid rcvcrse lurk conununicduons sepd-
mately, asyininetric niapping could be desirable.

Mappin data 46 can take various forms, the specifics of
v hich are not critical. As a simple example. for instance. the
mapping data may lake Ihefonn of a data table that lists
RAN coverage segments in onc colunm aud corresponduig
DAS urut IP addrcsscs in miother column. When thc DAS
hub 26 receives incomin tratTic in a given RAN coverage
segment (a "source*'AN coverage segment), the l)AS hub
26 may tints refer to the mapping table to find the row that
lists the given RAN coverage segment„and the DAS hub 26
may read Ihc other colunui of thc table lo xleniifv Ihc
corresponding dcstinauon DAS an(cons unit IP address(es)
to wluch to route Ihe mconung lralhc. Thc DAS hub 26 may
then route the inconiing traffic via network 40 to the iden-
tified destination l)AS antenna unit lp address(es) ('n-
versely, when the DAS hub 26 receives outgoing tmsflic from
a particular DAS antenna unit IP address (a "source*'AS
antenna unit IP address). thc DAS lnib 26 may rcfcr lo Ihe
mapping table to find the row that hats that IP address, and
the DAS hub 26 may thmi read tlm other column of thc table
to the identify corresponding destination RAN coverage
segment(s) in ivhich to route the outgoing tmstTic. 'I'he l)A)
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hub 26 may then route the outgoing tralfic to the RAN 12 in
the identified destmation RAN coverage segtuent(s)

lq(i 2 depicts an exantple of such a syinmetric mapping
table As shown in I'l(i 2, the left coluinn of the table lists
RAN coverage se ments A. B. Ond C, and the right colmnn
lists corresponding IP addresses of six example DAS
antciuui umts. (Each RAN coverage scgmcnt can be dclincd
in miy of the ways no(cd above or in some other way. For
instance, a RAN coverage segntent could be a cell sector
operatiim on a particular carrier-frequency and having a
particular P¹iffset )

The table of FICi 2 indicates, by way of example, that (i)
RAN coverage segment A corresponds with DAS antenna
um( IP addrcsscs I, 2, 3, and 6, (n) RAN coverage scmnmit
B corresponds w Ith DAS antenna uiui IP address 5, and (iii)
RAN coverage segntent C corresponds with DAS antenna
unit IP address 4 Provided with this mapping table m its
data store e. DAS hub 26 may accordingly route inconting
and outgoing traffic via packet-switched network 40
between RAN 12 and the various DAS antenna units.

It should bc understood that exemplary mappm data
could bc arranged In assorted other ways. For instance, the
niapping data could list just a single RAN coverage segment
and correlate that smgle RAN coverage segment with one or
niore DAS antenna unit IP addresses, so as to indicate which
of a plumlity of DAS antenna units will function to extend
covemge of that RAN coverage sefuuent. Similarly. the
mappuig data could list lust a sui lc DAS an(mute unit IP
address and corrclatc that single DAS antenna unit IP
address with one or more RAN coverage seaments.

As another example. just as the mapping data could
correlate a given RAN coverage segntent v;ith multiple l)AS
unit IP addresses as show n in FILI. 2. the mapping data could
correlate a given DAS antenna unit IP address with nuiltiple
RAN coieragc scgmcnts That way, various wireless clmnt
dcviccs opotatlllg ill thc covcttigc drca ol tlic glvcil DAS
antciuui unit could commuiucatc with RAN 12 on difii:rent
RAN covers e segtuents Iior instance. one wireless client
device operatin in the covemge area of the l)AS antenna
unit could cotmnunicate with RAN 12 on RAN coverage
segment A, is bile another wireless client device operating in
the coverage arcs ol'hc DAS tmtciuia unit could commu-
nicate with RAN 12 on RAN covcrdgc segment B.

In a prcli:rrcd cmbodnnent, a sigiulicant advantage can bc
pmvided by allowing mapping data 46 to be configured and
modified by a systent administmtor, or perhaps dynamically
by an automated system (based on real-time load measure-
ments, event-scheduling data, or one or more other param-
ctcrs). By allowing mapping data 46 to bc clxingcd when
dcsircsI, it becomes possible to readily alter correlations
betwcmn RAN coverage segments and DAS imteiuw unit IP
addresses. so as to alter distribution of RAN covensge
among the various l)AS antenna units A change may be
advantageous„ for instance. when personnel changes or other
changes occur in or amund the physical space occupied by
the DAS 24, or whmi any of a vaucty of events make it
desirable to change distribution ol RAN capacity Iluoughout
die DAS.

Mapping data 46 can be made altemble by storing the data
in data storage of DAS lnib 26 and providing an interface
through wluch a user or system can edit the data, causing the
DAS luib 26 to store the chan ed mapping in data for use in
subscx)neatly routing conummication trailir. bctv,cen RAN
coverage segmmits and DAS an(cons uiut IP addresses. In an
cxcmplary cmbodnnent, tlus uitcrfacc can be the same setup
interface mentioned above for use in assigning an I P address
to the DAS hub 26. or it can be an analogous interface 'I'hus,

for instance, DAS hub 26 may be progranuncd with a web
server function and setup interface through which a system
administrator could vieiv and edit mapping data 46 through
a web bmwser on terminal 44 'I hrough such an interface, a
user may thus chaitge the mapping data to add one or more
correlations that did not previously exist. to remove one or
more correlations that cxistcd previously, or lo othcrwisc
change correlations betwemi RAN covcragescgmcnts and
DAS antenna unit IP addresses

ia lii(i 3 is next a simplified block diagrant depicting an
exentplary l)AS hub 26 arran ed to support the hinctions
described above. As shown, the DAS hub 26 includes a RAN
interface 50, a packet-switched network interface 52. a
processor 54, and data storage 56, all of winch may bc
coup)cd together by n system bus, ac(work, or other mecha-
nism 58 'I'hese aniffor other DAS hub components can
reside in a single device or in nndtiple devices.

RAN interface 50 functions to facilitate comniunication
v ith RAN IZ on one or ntore RAN coverage se(rments.

Io Thus, the RAN interface 50 may include a Qua)comm
mobile station modem chipsct or other circuitry (uicluduig,
for IilstdllCC. a I"dl e-ICCCIVcr IIIII( ilistillgilisltCs bC(WCCII

inconiing communication tratTic on one RAN coverage
segment defining one PN-otTset and incontmg conmiunica-
tion traflic on another RAN covensge segment defining
another P¹iffset). together with an antenna (for air-inter-
face comnnutication with the RAN) and/or other interface
devices (such as im electro-optical coupling Ihr liber com-
muiucation with Ihc RAN, ctc.)

so Packet-sv;itched nenvork interface 52. in turn, functions
to facilitate packet-data communication on packet-switched
network 40. so that DAS hub 26 can exchange communi-
cation traffic vvith the various DAS antenna units as
described above. Packet-switched network interface 52 may

Is comprise an Ethcrnct network interface card and,'or a
WLAN (e.g.. 802.11) uitcrfacc. for instance.

Additional circuitry. while not shown. can bc provided in
DAS lnib 26 between RAN interface 50 and packet-switched
network interface 5Z, so as to tacilitate coinniuilication of

do traffic between the two interfaces Such additional circuitry
could include. for instance, circuitry for converting between
analog and digital signal liinns, circuitry for convertuig
bctw imn clectncal and opuca1 signal forms, or other circuitry
now known or later dais)oped.

Processor 54 may comprise cite or nlore general purpose
pmcessors (e g., IN'I'I il, microprocessors) and/or one or
more special-purpose or dedicated processors (e.g.. digital
signal processors). Data storage 56. in turn, may comprise
orle or ulol c volatile iliul/ot uiIII-vola 11 lc s to I'II go coillpollci11 s

o and may bc intcgmtcd ui whole or in part with processor 54.
As shown. data storage 56 preferably contains program

instmctions 6U and configuratio data 62, including map-
ping data 46 Pmgrani instructions 60 may comprise
machine language instructions executable by processor 54 to

ss carry out i arious functions described herein. For example,
program instnictions 60 may feline thc web scrvcr and sciup
interface I'unctions described above. as well as logic to
facilitate conunumcauon with RAN 12 via RAN interface
5U, logic to facilitate comniunication on packet-switched

io network 40. and logic to interface between RAN and packet-
switched network conununications.

As another example. in accordance with the exemplary
embodiment, program instructions 60 will prcfi:rably dciinc
logic to cmisc processor 50 to automatically consult map-

ss ping data 46 when faced with inconung trallic from RAN 12
or outgoing traffic from a DAS antenna unit IP addres~ so
as to determine where to mute the traffic as described above
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To facilitate managcmcnt of thcsc conmlurucations. DAS
hub 26 nlay maintain in data storage 52 a separate traffic
queue per DAS antenna unit IP address, and perhaps tv o
queues per DAS antenna unit IP address, one tbr inconling
traffic and one for outgoing trafiic.

Configuration data 62 may include an indication of the IP
address assigned to DAS hub 26 for usc in conununicating
with thc 1arious DAS antenna uiuis on packet-switched
netlvork 40 Mapping data 46. in turn, preferably dehnes
correlations between ILAN coverage segiuent ~ and DAS la
antenna unit lp addresses in the manner described aboveoi'n

some other manner. Note that in an alternative embodi-
ment, mappin data 46 could be stored elselvhere (such as
in another node ou packet-switched network 40) and could
bc accessible by DAS hub 26, to facilitate Ihe routing
pmcess described herein

11(i 4 is next a sinlplitied block diagram of an exemplary
DAS antenna unit 70 arranged to support various functions
described above. As shown. the DAS anterum unit includes
a packet-switched netv orl interibce 72, a wireless conunu- lo
iucation interface 74, a processor 76, and data storage 78. all
olaw inch may bc coupled together by d system bus, network,
or other nlechanism 80. I'hese and/or other DAS antenna
unit components can reside in a single device or in multiple
devices

Packet-switched network interface 72 may take the same
foun as the peel et-switched interface 52 of DAS luib 26.
Wirclcss communication interface 74 mdy then uikc thc
form of a passive or active circuit, akin (o a wireless-rcpwiter
circuit for instance, coupled with an antenna structure for lc
engaging la;llr tale(face coaliuunlcatloa with alla'll'class
client devices openating in the local coverage area of the
DAS anteium unit. As with the DAS hub 26. Bdditiorml
circuitry can be provided between these two conuuunication
intcrfdccs of Ihc DAS an(cons uiut. 31

Processor 76, hkc that of thc DAS hub. may compose oue
or more general purpose processors and/or onc or more
special-purpose or dedicated pmcessors l)ata storage 78
nlay then compose one or more voLatile and,'or non-volatile
storage conlponents possibly inte rated in whole or in part do

saith processor 54
Data storage 78 prefi:rably contains progrmu instructions

82 and conligurauon data 84 Progmm instrucuons 82 may
comprise machine language uistructions excculablc by pro-
cessor 76 to carry out various functions described herein.
lior exmnple. the progranl instructions 82 may define the
web server and setup interface flulctions described aixlve. as
well as logic to conuuunicate wirelessly with client devices,
logic to facilitate communication on packcl-suitchu! ncl-
work 40, and logic Io interface between lhc wirclcss clmut o

commumcauons and packet-switclmd network conunumca-
tlol'IS

('ontiguration data 84 may include an indication of the lp
address assigned to DAS hub 26 for use in conuminicating
saith the DAS hub 26 on peel et-switched network 40. 11

Further. DAS lnib may include an iiuhcation of thc IP
address ol'thc DAS hub 26, so that the DAS antcrula unit can
mlgdge ul packet-Iklta commurucations with thc DAS hub.
Alternatively, the l)AS hub could have a predetined nehvork
address identiher, domain name, or other identifier, that a Ic
DNS server or other proxy or server on nehvork 40 could
dynamically tmnslate to the IP address currently assigned to
thc DAS lulb. Io facihtate routing trafiic to the DAS hub.

Fuially, FIG. 5 is a simplilicd fiow chart, dcpictulg a sct
ol'uncuons tlrdt can bc carried out in accordance with an ss
exemplary embodiment of the invention As shown in the
figure, step 90 involves mamtaining at a DAS a set of

mapping data that corrcldtcs IP addrcsscs of DAS antciula
units with one or more covemge segments of a ILAN )tep
92 then involves usin the nlappmg data to route conunu-
nication tratTic behveen the IR AN and the DA) antenna unit
IP addresses. Lastly, step 94 involves chan ing the mappin
data so as to alter correlations betlveen the one or more RAN
coverage segments mid Ihc DAS antenna unit IP addresses,
so as to alter distubution ol'AN capacity among Ihc DAS
alltCBOB nails.

An exeinplary embodiment of the invention has been
described above I hose skilled in the art will appreciate that
changes to the embodiment described can be made without
deviatin from the scope and spirit of the invention, wlfich
is deiincd by thc clmms.

Wc claim.
I A distributed antenna system (DAS) comprising:
a DAS hub, v,herein the DAS hub conlmunicates with a

cellular radio access nehvork (ILAN) on one or more
RAN coverage segments detined by the RAN;

a pluraiity of DAS anteium units:
a packet-switched network conncctulg the DAS hub widl

thc DAS antenna units, w hcrcin cuch DAS antenna uiu1
has ml address on the packet-slvitched network,
v herein the packet-slvitched network comprises an
Internet Protocol (I P) nehvork, and wherein each
address on the packet-switched network comprises an
IP addressx and

dtlul StoragC Colltallullg BIBpplllg dard tlltlt corlc'ldll'1 IRC

DAS autcrula units with Ihc onc or morc RAN covera c
segments, lvherein the DAS hub uses the mapping data
to route conununication traffic between the one or more
RAN coverage segments and the network addresses of
the DAS antenna units, and lvherein the mapping data
is alterable to modify correhations between the one or
morc RAN coverage segments und the IP addresses of
thc DAS antciuui urn(1. so as Io alter a distribuuon of
RAN capacity among the DAS antmuia uruts.

2 'I'he distributed antenna system of claim I, lvherein
each RAN coverage segments defines a respective PN-
offset. and ~herein the nlapping data correlates RAN cov-
erage se ment PN-offsets with DAS antenna unit IP
drlClrcsscs.

3 A distubutcd antenna systmu (DAS) comprwing:
a DAS hub. whcrcin the DAS lnib conununicdtcs with a

cellular radio access nehvork (ILAN) on lone or more
RAN coverage seg/Beats defined by the RAN;

a plurality of DAS anteium units:
a packet-switched network connecting the DAS hub with

thc DAS antenna units. whermn each of the DAS
mitcnna uiuts has a respcctivc Internet Protocol (IP)
address on thc peeler-switched network, mid

data storage containing mapping data that correlates the
one or more RAN cmerage segments with the lp
addresses of the DAS antemta units.

wherein. v:hen the DAS Ihlb receives incoming commu-
nication trafiic on d source RAN coverage segment, Ihc
DAS hub uses Ihe mapping datu to ulenufy at least onc
DAS an(cans unit desuriation IP mldrcss corrcspondulg
with the source IVAN coverage segment and the DAS
hub forwards the inconling conlmunication thatTic via
the packet-switched network to the at least one identi-
fied DAS antenna unit destination IP addres~, and

whcrcul Ihc mapping data is alterable to modify correla-
tions bctwccn Ihc RAN coverage scgtncnts and the IP
addrcsscs of the DAS an(cans units so as to alter d

distribution of IVAN capacity among the DAS antenna
units.
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4. The dtstnbutcd antmma system of claim 3. wherein,

when the DAS hub receives outgoing communication traffic
via the packet-switched network fmin a source IP address of
a source DAS antenna unit. the l)AS hub uses the mapping
data to identify at least one destination RAN covemge
segntent corresponding with the source IP address and the
DAS hub forwards thc outgoing commuturation traffic on
thc at least one idcntilied dcsunation RAN coverage scg-
ntent to the RAN

5 1 he distnbuted antenna systeni of claim 3. ivherein the lit

l)AS hub contains the data storage
6. The distnbuted antenna system of claim 3. wherein the

DAS luib conuuunicates v ith the RAN on each of the one
or morc RAN covcragc scgmcnts vta onc or morc cotutm-
Itous each sclccted from Ihe group consisung ol a wirclcss
connection. a fiber connection, and a cable connection

7 The systenl of claiili 3. wherein the DAS hub includes
a mobile station modeni for receiving the incoming cnni-
munication traflic from the RAN and for sending outgoing
communication traffic to the RAN. 20

8. A disuibutcd unteruta system (DAS) romprism .

a DAS hub, whcrcin the DAS hub comunmicatcs with a
cellular radio access network (RAN) on one or ntore
RAN coverage segments defined by the RAN:

a plurality of l)AS antenna units:
a packet-ass itched network connectin. the DAS hub v.ith

the DAS antenna units wherein each of the DAS
antciuta units has a rcspcctive Interact Protocol (IP)
address on thc packet-switched network. mid

data storage containmg mapping data that correlates the 10

one or niore RAN coverage segments ivith the Ip
addresses of the l)AS antenna units,

wherein. when the DAS hub receives incomiitg conunu-
nication tmffic on a source RAN covera. e segment. the
DAS hub uses Ihc mappuig data lo idcntil'y al lcasl oue is
DAS antenna unit dcstutauon IP address corresponding
stith Ihc source RAN covers c segment mtd the DAS
hub fonvards the incoming communication traffic via
the packet-switched network to the at least one identi-
fied DAS antenna unit destination IP address, 00

wherein each of at least a plumslity of the RAN coverage
segments is a code division multiple access (CDMA)
sector dciiuuig a rcspcctive PN-oflsct. v,hcrem thc
mapputg data corrclatcs Ihc plurahty ol RAN cot cragc
segments with the IP addresses of the l)AS antenna
units at least in part by correlating the RAN coverage
segment PN-ofi'sets v ith the DAS antenna unit IP
addresses. and

whcrcin whmt thc DAS hub reccivcs thc mconung cum-
munication Iraflic on an RAN coverage scgmcn1 delin- 0

ing 0 source PN-ofl'scn thc DAS lnib uses the mapping
data to identify at least one l)AS antenna unit destma-
tion IP address corresponding ivith the source PN-olfset
and the DAS hub routes the incoming conuminication
traflic to the at least one identified DAS unit destination s.
IP address.

9. Thc system ol'laun 8. whereut thc DAS hub utcludes
d trike rcccli cr Iliat dlstltlgUislics bctwccii lllcollilllg ciiiti-
munication traflic on one RAN covemge segment defining
one PN-oifset and inconiing conununication traffic on 00

another RAN covera e segment defining another PN-ofl'set.
10. A method comprising
mauttmning at a drstnbutcd antctum system (DAS) a sct of

mapputg data that corrclatcs Internet Protocol (IP)
dikltcssl:s Ol DAS tllltcillla tllliw with iiiiC Ol iiiorC Ss

coverage segntents of a cellular radio access network
(RAN);

USlllg 112C iiiappillg ddni Io liiUIC coitlmUlllctltloii irtlfllC
between the i&AN and the l)AS antemia unit IP
addresses; and

changing the mapping data so as to alter correlations
bctwiicn thc one or morc RAN coverage scgmcnts and
thc DAS antenna unit IP addrcsscs, Io thcrcby alter
distribution of RAN capacity among the DAS antenna
units.

11. The method of claim 10. wherein changing the map-
plllg data so as kt alter correl atloils bctw acti Ihe olio or lllorc
RAN coverage segments;md the distributed antenna unit IP
addresses comprises making a change selected fnim the
gmup consisting of:

(I) correlating a iven RAN covemge se ment with at
least onc additional DAS antmuia unit IP address, and

(ii) correlating a given l)AS antenna unit IP address ivith
at least one additional RAN covera e segment.

12. Thc method of clmm 10, sshcrctn changuig thc map-
ping data compnscs rccmiing user input indicative of at
least one change to the mapping data, and responsively
saving altered mapping data iiir subsequent use m routing
conununication trafiic between the RAN and the DAS
antenna unit IP addresses.

13. The method of claun 10. whcrcin using thc mapputg
data to route contmunication tratfic benveen the RAN and
the l)AS antenna unit IV addresses coniprises

rcccivutg incommg conununication trtdlic into Ihc DAS
on a source covcragc scgmmit of thc RAN, using Ihe
mapping data to identify a l)AS antenna unit destina-
tion IP address correspondiim with the source RAN
coverage segtttent, and forwarding the incoming com-
munication traflic via 0 packet-switched network to the
identified DAS antenna unit destination IP address.

14. 'I'he method of claim 13, ivherein receiving incoming
cmnntunication traffic into the DAS on the source coverage
segment of the RAN comprises receiving the incoming
conununication tmsffic via a link selected from the group
consistin of a wireless link, an optical link„and a cable link.

15. A method comprising:
niamtaining at a distributed antenna systeni (DAS) a set of

mapping data that correlates Internet Pmtocol (IV)
addresses of DAS antenna units with one or more
coverage segments of a cellular radio access network
(RAN), and

usin the mapping data to mute conuuunication tmffic
between the RAN and the DAS antenna unit IP
addrcsscs.

wherein using the mapping data to mute communication
traflic between the RAN and the DAS antenna unit IP
addresses composes rcccivuig incoming communica-
tion Iraflic into thc DAS on a source covcragesegmcn1
of the RAN using the mapping thsta to identify a l)AS
antenna unit destination IP address corresponding ivith
the source RAN covemge segment, and fonvarding the
incoming communication traific via a pacl et-switched
network to the identified DAS antenna unit destination
IP tuldress,

wherein each of the one or ntore RAN coverage segments
defines a respective PN-OIfset, v herein the mapping
data correlates Ihc DAS dnteturd unit IP addrcsscs with
thc RAN coverage segments at least ut part by corre-
lating RAN coverage segment PN-offsets with l)AS
antenna unit IP addresses. and wherein

usuig thc mapputg data to identify the DAS antctum utut
IP address correspondin with the source coverage
segment of the RAN comprises using the mapping data



US 7,286,507 Bl
li

to identify thc DAS antenna unit IP address correspond-
ing ivilh the V¹ilfset of the source RAN coverage
segment

16. 'I'he method of claim 13, further comprising,:
receivin outgoin commiuiication traffic from a source

IP address of a source DAS antenna unit. using the
mappuig data to identify a dcstuiauon RAN cot crage
scgmcnt corrcsponduig with thc source IP address. and
fotwardin the outgoing communication trafiic to the
RAN on the identified destination RAN coverage seg- io

ilielit.
17. A method comprising:
maintaining at a distributed antenna system (DAS) a set of

mappuig dais that correlates lnicmct Protocol (Ipi
addrcsscs ol'AS antenna units with one or morc
coverage segntents of a cellular radio access nenvork
(RANh

using die Inapping data to mute conununication traffic
between the RAN and the DAS antenna unit IP
addressest and io

receiving outgouig communication lralfic lbom a source
IP address ol a source DAS antenna urut. usui the
mapping data to identify a destination RAN covensge
segment corresponding with the source IV address. and
fotwardin the outgoing communication trafiic to the
RAN on the identified destination RAN covers e se-
tliellt„

wherein usin lhc mapping dale tu mule communication
trallic bctw can thc RAN and thc DAS antenna unit IP

16
addresses compuscs rcccivuig incoming communica-
tion trafiic into the DAS on a source coverage segment
of lhc RAN. using ihc mapping data to identify a DAS
antenna unit destination IV address corresponding ivith
thc source RAN covcragc segment and forwarding thc
incoming comnnmication traff via a packet-switched
network to the identified DAS antenna unit destination
IV address,

whcrcui each RAN coverage segment dclincs a rcspimtivc
VN-olfset, wherein the mapping data correlates the
DAS antenna units ivith the RAN covemsge segments at
least in part by correlating RAN coverage segtnent
P¹ifi'sets v,ith DAS antenna unit IP addresses. and
whcrcin.

usin the mapping data to identify the destination RAN
coverage segtuent corresponding with the source IV

address comprises using the mapping data to identify
thc RAN covcragc scgmcnt PN-ollket corresponduig
with the source IP address. and

fotwarding the outgoing coniniunication traffic to the
RAN on the identified destination RAN covers e se-
ment comprises forwardin the outgoing communica-
tion traflic to the RAN on the RAN coverage segment
liavuig thc idcnttlital RAN coverage segment P¹ill-
set.
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