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(57) Abstract: Aggregating and segregating multiple digital vehicular repeaters. One exemplary method includes the steps of assign -
ing a first serving digital vehicular repeater from a plurality of digital vehicular repeaters; receiving, via the first serving digital
vehicular repeater, a first call request from a first portable subscriber unit; assigning the first call to a first channel; moving the first
serving digital vehicular repeater and the first portable subscriber unit to the first channel; and assigning a second serving digital
vehicular repeater from the plurality of digital vehicular repeaters.
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AGUREGATING AND SEGREGATING MULTIPLE
HGITAL VERICULAR REPEATERS AUTOMATICALLY

{0601 Portable $4,

by Taw enforcement, five and medical servives, and others to provide voice and data

for example, tao-way radios, are often used

conrrintcalions w8 mwbide conununicaions setwork. Portable subscriber wads may,
for example, be set to g single channel which provides a path for volce and data
commnications 1 be vansnitted to and recetved fron other radios that are operating

o the same channel,

[OHI2] Repesters are commonty used in mobile conmupmication aetworks o provids

coverage to portable ndsoriber units in geographicad arcas where the coverage

provided by ome or move xed mfvastructure (2.g., 5 base station} 13 insufficient. One
e of repeater 1s a digital vehioular repeater {IIVRY, which (ss its nare mpliss) is
fypically mounted within 3 vehicle thaf can traved among differemt wﬁm‘apl i

focstions, Porsh

incorpovated can communicaty with one another on a &ingie channel g_‘}s‘%';}vis:imi E}}»-‘ the
VR

{08037 A DVR pypically inchades & radio and 8 vepeater. The vadio provides radio
conunupteation 0 fived network equipest, such &8 3 base station, and the repeatey
irteriaces with one or more portable subsertber units on & comventional channel for

supporting talk groups. A talh group i3 an asstgned group of personal subscriber wnts
Lt s A !

that share s channel, Personal subsoniber anits in s mlk group can conowsions with
sach other over the chasnel.

[0804] Multiple portable subsoriber units can use 2 single DVR for creating a talk
group i the portable subscriber units are all ou the same chanuel, However, the radin

X

can only support one chapoed of communication al & b, and henee, only ooe @ik

aroup at 8 tme. Accordingly, portable subseniber units must be on the same channel

0 communieats with one another when communieating theough a DVR.



WO 2016/169057 PCT/CN2015/077414

{0003] Multiple DVRs can be deploved to 3 common site. Iy sceame inplemedations,

3

e of the DVRS is designated a3 a master device, and the other DVRs are designated

iy

as slave devices 1o repeat radio communications,  Becsuse each DVR ix only capable

an arrangtment, can only support one tell group st a §:im¢z,

{0006] Having a single master DVER may resudt in having a single Balurs poiat. B

there is 4 fathure, sror, or §,:§‘§i‘t’f~ff'§‘;lizpi‘§{;‘:ﬁ with the master DVE, then all portable

',"»;

subserther units may lose service untid the problem s resolved.

JORUT] Accondingly, there is g need for a system and method of aggregating and

segregating multiple digital velicnlar repeater syatem automaiioally.

SHOF THE Diaw

{08688] The accompanving Hgures, where like reference sumerals refer to identical or
functicnaily stonlar elonets throughout the separate views, ogether with the detailed
deseripnon bolow, are incorporsted in aud foom part of the spectfication, and serve (o
further tHhusteate enbodivents of concepts that include the cladmed invention, and
expisin various principles and advantages of those smbodiments.

1 of @ mobile communication network i sccordance

JO009] FIG. T s a block diagr
with some embodiments

joa18] FIG. 2 s a block diagram of 8 digital vehicular repester 1o secondance with
sonne erbodiovents.

-em’hmﬁmgzﬁ_m

JOR1] FIGS. 4A and 4B togsther tHustrate o Howehart of 2 method of & serving
digital vehicular repeater serving a call in accordance with some smbodiments.
13] FIG 5 is a Sowchart of @ method of a non-serving digital velucular repeatss

system reosiving 4 call grant stgnal iy sovordancs with some ebodiments,
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{6014] Skilled avtisans will appreciste that elements in the Hgures are tustrated for
simpdionty and clanty and have not necessanily been draman to seale. For example, the
dimensions of some of the eloments in the Hgures may be sxaggerated relative o
other slements 0 halp o improve understanding of embodiments of the present
yveniion,

{0015] The spparatus and mathoed components have boen roprosented whars

"“r .....

appropriste by conventivnal symbuols in the drawa

details that are pertinest 0 undersisnding the yabadiments of the prosent i‘ﬁ VEIrion 50
as pot 1o obscure the disclosure with detals that will be veadily apparent w those of

vrghinary skill 1o the art having the benefit of the deseription bersin,

Provsat sy DUSCRIPTION OF THE INVENTION

{0616] In one embodiment, ¢ methed s provided of aggrvgating aod ssgregating

mudiiple digital velionlar repegters. The method mehudes assigning a Brst serving
digital vehicular repeater from o plurality of digitad vehioular repeaters; receiving, via
the frst serving digital vehicudar ropegter, & first call request frone & fiest postable
subsoriber way; assigming the et call to 8 fivgt channel; moving the first serving
digital vehivular repeager and the (vt portable subsoriber wnit to the first channed; and
assigning @ seoond serving digital vebtonlar repeater from the plurality of dighial

vehicular repeaters.

{0817 In snother embodiment, & methad ix provided of serving & call using digitad

]

velucular repoaters. The method includes receiving 3 call regquest froum a portable

subsoriber nnit; sssigning & channel, outputting & call grant signad; moving to the

assigned channel] and managing a call from the portable subsertber unit,

{0018] FIG. 1 is a block disgram llustrating & mobile conmumoation nebwark 100
for provuding wireless communication. The wmobile comumumicgtion network 100 may
nclude fived netework m;ui pament S suoh ay 2 base station. The mobile
communioation network 100 may, for example, be inplemented i sccordance with
Project 23 (P 23} or other twoeway radio compnumcations protocols and standards.

The fived network eguipment 105 may be commumicatively coupled 1o ong or more
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digital vehicular repeaters {DVRs) for example DVRs 1 Ha-1100. The fxed netwerk
equipment 1S is communicatively coupled to the DVRs 111100 via Best radin
frequensy Hoks 115, The DVRs 10a-1100 may also be communtcatively couplad o

each other via second radio freguenoy hiaks 130

105 o one o more povtaddle subsorbey vty 1381358 via thivd radic Srequency links

ey wit may be, but is not b

b

121 & portable sut

vehicle-moumed radio, & dispateh radio, or another wirsless conpnusieation devics
compatible with the protocol or stendard of the nrobile communication nebwork 188
Fach portable subscrber unit 12583128 may tnclude & transmitting antenss and a
receiving antenna, o sltermatively, A ransceiving sntenna. In some embodiments, the
{ived nebwork squipment 108 provides radio conmnunication through one of the firg
radio frequency Baks 118 o the one or more DVRs 1s-110c, which allows the
portable sabsoriber naits 1351250 in one talk group {for example, ove of the talk

groups 136 127, or 128) o communicate with portable subsenber units in other ik
groups through the DVRs Ti-1100 via the Best radio frequency Hinks 1185 and the
second radio frequeney Hoks 121

JOO2H] In cne example of opevation, DVR {10 prosvides radio comamnication to
portable subsoriber wat 125s and portable subsoriber vt 1250 1o falk group 136,
DVR 110 provides radio commmunoation 1o portable subsonber oot 135 and

3

wit 125d in ik group 127 Singlardy, DVR 1100 provides vadio

e

purtable subseriber
comarmaneation 1 portable subsenber unit 1350 and portabde subsoriber unit 1238 1in
taik group 138, Other ambodiments of the invention may chude, more or less DVRs,
portable subscriber units, andior ik groups. 1o same smbodiments, cach of the
DVRs 110g-110¢ s mounted i 2 vebicle, for example, 3 police car, an andwilance, ov
a five truck,

J0621] The exiended coverage area provided by DVRs 118s-1 100 allows users of

portable spbsoriber units 1381230 10 move freedy within g vicinily 130 of the DVRs
PiOa-1 10, The viciowy 13015 a region, or sreg, in which the VR« 1101100 can
fransnit and reveive radio communication sgoals to and from at least one of the

portable subseriber units 125321250 The portable subsorilar units 1282125 can also
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comnumicate diveetly with one ancther, and with other deviess such as, hand-held
pwoeway radios, Bach DVR 10, 110G, and 11 can provide talk group suppost to &
plurality of portable subsoriber units 138128 10 2 coverage area 129, 139, e
1290 of the DVER g, 1H0h, or THe, Voroe and data conymunioation batween
portable subsenber sots 125a-125 spanming two or more DVRy Hi0a-1100 over
wider areas than the vichuty 130, can be provided over the fost radio freguency links
IR
{0622] I some snbodiments, each DVR 1 H0s-1 100 inchudes a radio {ofen rofiernd
to as a mobile subseriber unit »{MS{S}} 35135, Each DVR N0a-1HK alse
includes a8 repeater {often referred o as 3 vehicular repeater (VR 140a-140¢. In
some ambodiments, the radios 1381350 are configured o provide radio
comumeication with the fixed network squuiprosat 108 over the vadio frequency ink
PES. The radios 1388-135¢ are communicatively coupled 1o the carresponding
vebicnlar ropoaters 14014900 withiy each DVR 11021100, The vebloular repeaters
140a- 1400 enhance the communication signgd of & conumunication channel to the
portable subsoriber units 1253138 For sxample, ju some enshodiments, vehigular
repestey 1402 enhances the commuonicstion signal of 2 frst conumunication channe to

portable subscritber units 1253 and 125b. Vehicular repoater 140b prhances the

commustcation signal of a second communtcation channel o povtable subseriber units
1250, sad 1254, Viehivnlar repoater 140¢ enbances the communivation signad of a
third communication channet o portable subsonber paits 125, and 1350

J0023] In some embodiments, the portable subsorber umis 133125 communivate
with one another over the first radio freguency hoks 113 The portable subseriber
wrtis 125125 may commuricste with a cormssponding DVR Uids, 1Ok or He
evey pne o move charmeds within & frequency band of the radio fregquency Hak 115
bt using only one band at 8 time. For example, portable subscriber units 1253, 1356
i the coverage aren 129 of DVR 1100 can use g first channgd for ik groap 126,

Portable subseriber units 138, 1334 in the coverage aea 128 o DVR 1100 can wae

a second channed for il group 127 1t wall be sppreciated by one of ardisary shill in

the at that 1 channel can be defined ax a specific madio frequency, or band of
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{requencies, usually desonibed v conjunction with & predetermined letter, number, or
codewond.

[0624] The mobile conmunivation network 100 is conflgured 1o dvnamically manage
a plurality of DVRs feg, DVRs 110a-110c) In 2 vicindty {e.g, vicinity 1305, as well
as dynamicatly nanage s pim ality of traffic channels. In one embodiment, the mobils
comunumneation network 100 implements & trunking svstom 10 dyaamically support a
plurghity of call reguests from a plorality of portable subsoriber untis {e.g., portable

subsoriher ynits 1351254}

[B025] Fig 2 illustrates a block disgram of one embodinment of DVR 110 In some
ervbodiments, DYRs 1HOG, 110¢ bave g similar construction as DVR e, DVR
FHa includes 5 transmitting anteness 1, @ recedving amtenna 112, a ransoviter 113,
a recgiver 14, radio 133g, repaster 140g, and comtrofler 145, In other embodiments,
vather than including separate fransmitting amd recetving components, the DVR 110s
may inclade componsnts that perform puitiple functions, v example, 8 tansceivey
and o anscsiving avtenna. The controlier 145 15 dlectrically andior sommunicatively
connected to a vartety of modules or componsots of the DVR 1188 For example, the
Mustrated controfler 143 15 connected 1o the transaitier 113, the recetver 114, the
radio unit 1353, and the vepeater 140a. The controller 143 includes combinations of
hardware and software that gre oporsbie o, smong othey things, control the oporstion

of the VR 1180w

{0028] 1n some ewbodimests, the controller 145 mucdudes 8 plurality of electrica and
glectronie componenis that provide power, operational contrl, and protection © the
components and modules withen the controlier 148 andfe the DVR 1108, b
example, the controller 143 ncludes, among other things, a provessor 18 (pg. 1

microprotessorn, of snother suitable progranunable device) and a memaory 188

PB2T] The memory 135 includes, for example, g prograw stovage aves and & data
storage arex. The program stovage avea snd the date sorsge area can iwlude
combinations of different tepes of memory, such as read-only memory {ROM),
random socess memory (RAM} (e.g, dynamie RAM [DRAM], syochronons DRAM
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.3 “?,

[SDRAMY, ste ), slectrtoally erasable programmable read-only memory (BEFROM,
flash memory, a bard disk, an Secure Digital (5313} card, or other suutable magnetic,
optical, physieal, or slectronte memeny devicss, The processor 130 s connected o
the memory 155 and executos sefhwarg insttuctions that gee capable of being stored in
a RAM of the memory 1533 {eg., dusing execution), 8 ROM of the memory 15838 {e.g,
ot & generally permanent basis), or gnother non-transgory compuder readable mediam
such as aoother mxemory or & dise. Software included i the implementation of the
DVR 110g can be stored o the roemory 155 of the controller 145, The sofbwars
fncludes, for example, Hroveare, one or more applicabions, program daty, Hilers, rules,
one oF e program modales, and other exesutable nstructions. The comtrafler 145
i‘a {}Qﬂﬁgﬁt‘@d jox ‘3‘(’.‘%‘#‘5‘&"\ i‘h}’[ 1 IRenny m‘sd gxeaLte, HROng other ?E‘liﬂi{\. ‘u‘h?ttiﬁ;{ R ER
redated fn the control processes and methods described berein. In other constructions,

the controller 143 inclades additionsd, fower, or different components,

5

{0828} Fig 34 and 38 together itlusteate 2 method or operatiowal Sow procedure 300
for :smmﬁgim a plurglity of DVRs {ep, DVRs 101 100) and a plurslity of portable
subsoriber wts (o, portable subsoviber units 123123 within a vicioity feg
vicinigy 130% In the provedurs ilustrated, the gﬁumﬁw of DVYRs includes DVR 110,
DVR 1k, and DVR 1, githough more or less DVRS may be presend withia the
vicumty, Additonally, in the provedure ustrated, the plurality of portalde subsenber
gits include portable subsonber units 133, 1350, shibough more, Jess, or differemt
povtabde subserber units may be present weithin the vicinity and used in conjunction
with the procedure 300, Inttially, DVR 1102 is active a5 & serving DVR (Block 305},
while the remaining DVRs {DVR H0h and DVR 110 and the peesonal subsoriber
untls {persongl subsonber vaits 128, 135¢) in the vicinity rematn idle (Block 3101
While acting s the serving DVR, DVR 110 waits o a primary channe! in order to
receive a call request, for example, 8 push-to-talk (PTT} request from a portable
subsiriber tnit, such as portabde subsonber anit 12358 {Block 313}, Onee a vall
request cornes in, the serving DVR {(DVR 1108} assigns 8 channe! from a pluvality of
available traffie channels (Block 330) The serving DVR {DVR | ) outputs, o
brosdeasts, 8 call grand signad on the primary channel fo the wdle DVRs {DVR 1100

and DVR UG (Bloek 325} I some embodinents, the call prant sigoal inclades the
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assigned channel {eg, 2 Im;umu b The serving DVR {DVR 1103}, slong with the
ami ORI OF T taveet gmr{a&iﬁ subsoriber wmts oy ﬁxsﬁmpfi& onve of the other
portable subsonber guits 123135 move 1o the assigned traflic channel 0 stant the
L&H {Block 331, Omnee the serving DVR {DVR 110a) and the one or move tavget
portable subseriber units {portable subsorber unit 1358) move o the assigued trsffic

sued t}"w&y are bus}f {ﬁi:?«ﬁm»::%: 335
suhseriber unit {portshie »ubxm%‘w wdt E28a) receive the call grand x:gmﬁ from the

current serving DVR {DVE Fi0a) the idle DVRs {DVR 1100 and DVER 11 and the

target portable subsortber nolt (portable subsoriber unit 1288) extract the assigned

channel and store the information o memory {82, 8 non-imastiory compers
readable memory located within one or more of the DVRs (e, DVRs Hida-1100y or
the fixed network equipment 1053 {Block 335 The idle DVRs {E}K*’R. 110 and DVR
FIOCH note the assigoed channe! 1o ensure that the channgd is not assigned 1o two
averlappiug call reguests.

{036] A vote, or re-vole, aocurs among the idle DVRs (DVR T10b and DVR 100
{Block 3403, and 2 new serving VR s assigned to be active, for example DVR Vi0h,
10 hansdle the next eall regquest {Block 3453 The remaimng wdle DWRs (DVR e
veynan Hdle (Block 3301 In one embodiment, the serving DVR voting is based gn
time of avpval. In soch ao ombodinent, the serving DVR is detornsined besed on time
of arrival to the vicinity 138 In ancther smbodiment; the serving DVR vating is
based on signal strength. In soch an ombodiment, the signal strength of each DVR
{eg., PVRs 110a-1100) i measured aml the DVR with the strongest signal strength is
veted the serving DVR. In some embodiments, the voting procedure gecurs o one or
more controllers 145 of the DPVRs 1180a-110¢, using, for example, software stored in
meenory 135 and performed by the processor 130 of oae or more of the controllers
148 of the DVRs 1 Ha-1 1. 1o other embedimenty, the voting procedure ooours &
the fixed network squipment 103, ustng, For example, software stoved on the fived

aetwork copapment 1080 i some embodinents, the voting procedure alyo tabes place

at the onsed of the procedures 3L
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{8631} Ounce voted as the serving DVR, DVR U waits on the primary channel in
erder to receive a second call request from a portable subseriber anit (s.g., @ second

PTT request from & second portable subsertber woit, for example, portable subseriber

anit 135¢) (Block 355) Quee the socomd call reguest s received, the serving DVR
{nosy LIVR 11400} assigns a new channed from the plarality of remaining teaffic

channels (Block 360} The serving DVR{DVR 1100} cutputs a call grant signal

{i;ﬁ.{:its‘dsmg the asst gi‘ii:{f fraffie channel} to the 1lle DVRS (DVR {}c:} {j&%iiﬁnﬁ:}: 3{%5}‘
{pmmhiw subseriber wnit 1230) and one or more targst g}ﬁﬁ&bi subsoriber units (for
example, ong of the other portable subsoriber units 123, 125, and 13341250, move
o the assigned waffic channel o start the second cadl (Block 370, Oneethe ssrving
DVR {DVR 11 and the ore or more targe! portable subsoviber wmitx {portable
subsoriber natt 1350} move to the assigned traffie channel they are busy (Block 372}
19032 Onee the wdle DVRs {DVR 1 1) and the new target personal subscriber ymit
{personal subsorber unit 135¢) receive the ool grant sanal from the corrent serving
DVR DVR 110h), the idle DVRs (DVR 1O} and the new favgst personad subseriber
it {personal subsoriber unit 1235¢) extract the assigned rafie channed and store the
information it memory {Block 3751 A rewvote then occurs (Block 380} and a new
serving DVR is assignead, for scample BVR 1100, and becomes active (Block 38%)

while any remaining DVRs resnan dle. o the cmbodiment of the provedurs 304,

DVR 110¢ is the last avadable DYR. In such ap em’hs;x%in'smt, the si.nggie renua r;i;n:g

calls on the privsary channed

instead of assygming 8 chanuel from the g&iu.:‘a}'ity of gvariable traffic channels.

1'{}{}333 Toend acall, the targst ;pmmbiﬁ subseriber wnit (ﬁg;n}'smm& subseriber unit

hag m&e& {‘Siml» 3%‘3{}}* VR 11 m z‘if&‘m g with ﬂ“;r:':- ‘;m;ﬁ'abie subsoriber units {i?‘t this
example, portable subsortber ontt 135a) on the Hrst sssigned channsl, move back ©
the prismaey channel (Block 383} The portable subsoriber wmt {portable subseniber

unit 13352} thew once again becomes idle (Block $y
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{0634] The DVR 1102 outpuis 3 channel release signal, on the primary channed, fo the
idle DYWRa (Block 4057 and the idle DVRs (DWR 1100) updates a tracking table
{Block 410 Another re-vore then cocurs (Block 4131 and a new serving DVR s

assigned, In the Hustrated ermbodiment, DVR 1 0a ance sgain becomes the serving

be voded the »«emm PVR

{8035 Figs. 44 and 4B together dosirate 8 method $43 for & serving DVR 1o serve s

2}

catl, The method 443 begins with the serving VR being active {Step 43043 (Fig. 440

The serving DVR receives a call request from a pus'mbim subseriber umt {Siep 4338}

The serving DVR detormines (51 is the Iast avatlable DVR withon the vicisty 130
{Step 460}, When the serving DVR 15 the lagt available DVR| the ssrving DVR
aperates on the primary chanae! {Sep 4653 gad then procoeds to Stop 483 (o tabe the
wall from the requesting portable subsoviber unit.
[0636] When the serving DVR is not the last available DVR, the serving DVR sssdans
A new channed {eg., sssigas & channed from the plurality of available wallic channely)
fov the call request {Sep 470}, The serving DVR owiputs 2 call grant signal on the
primary channel © the other BVRs and the portable subscriber units {8lep 878) &s
dizcussed abuores, 1 some smbodimaents, the call grant wignal includes the assigned
channel {e.n., the assipned raffic chamned or the primary chanasly The serving DVR,
slong with the requesting portabie subseriber unit and one or more target portable
subsoriber units, move tocthe assigned channel {Step 4803 The serving DVE then
tubes the call from the requesting portabde subscrber vt {Step 4858
837 As s Hustrated in Fig 98, the call 1s then in progress and the serving DVR is
by (Le, engaged i the call) (Step 4903 & determination is then made as

vhether the call bae ended (Step 48581 When the call has not ended, method 445
reveris back fo Step 490, When the call hes ended, 8 determination is made as o
whether the serving DVR s cureently on the mimas*y Chianned { Step Mub When the
primary channel {Step 305} before procesding to Smg} 31 When the serving DVR s

curventhy on the poimary chaneed iy Step 500, method 348 proceeds divectly to Stop

10



WO 2016/169057 PCT/CN2015/077414

310 Avote for the serving DV is then porformed (Step 5101 A determination is
made az 1o whether the curvent serving DVR i3 voted a3 the new serving DVR (Biep
S13). When the current serving DVR s as acting a3 the new serving DYR, method
45 renens o Step 430 gud the serving DVR romsins actbve. When the carrent
serving DVR 1s the new serving BVR| the DVR becones wdle {Step $200),

iﬂﬁ?ﬁi Fig. 5 ilastrates a rocthoed 600 for 2 noaeserving, or idle, DVER o roosive a sall

the &ssigmxi c.t:hmmt! rom the call grant xmn,}i and stores the mwgmd channel 1
mamory {Step 613 A deteomination of whether 3 pew vaote 15 needed {in particular, a
aew serving DVR vote) ix nade {Step 8203 When a vote i3 not neaded, the DVR
rermains wdle (Step 5525} and then rebwms 1o Step 830, When a vole s needed, the vote
for & new serving DVR is performed {Step 6303 A detormination is then made
whether the corrently dle DVR bas been voted as the new serving DVR (Sep 6353,
When the currently idle DVR has been voted the new serving DVR, he DVR

the raethod 600 returns to :Sﬁ:ep &% and remains idle,

JORIY] In the forsgoing speeification, specific amboditrents have boen desonbed.
Huwever, one of cedinary skall wn the art appreciates that vartous modifications and
changes can be made withowt departing from the stope of the nvention & set forth i
the claims below, Accordingly, the specification and Sgures are to be regarded in an
Hustrative rather than & restoctive sease, and alf such modifications are imtended 1o be
included within the scope of present teachings.

{0407 The benefits, advantages, solutions (o problemy, and any sleman{s) that may
catse any benefiy advantage, or solution (0 oteur of become e pronounced are pot
0 e comsiroed a8 ¥ onitical, requared, or essential features or elements of aay ov all
the claims. The areention 18 defived sclely by the appended claimos including any
amendraents wade during the pendency of this application and all sqeivalents of those
clatmys as isswed.

{9641 Moveover in this docwment, relational termes such gs st and second, top and

bottem, aod the Bke may be used sodedy to distinguish one entity ov action from

11
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another ertity or action without necessanly requinng or implying any actual such
redationship or order bebween such eotifies or actions. The terms “comprises,”
“comprsing” “has”, Uhaving” Mincludes”, mcluding.” Tromaing”, Veontaindng” or
gty other varation tereod, are ntended 1o cover & norexclosive molusion, such that
a procesy, method, articde, or appavatos that comprises, bag, moludes, containg a listof
clements does not wchude only those lements but may tnclude other clements aot

2

expressly Dsted or inberent 1o such provess, method, artiele, or apparatus. An elemet

proceeded by “comprises a7, Thas " Miocludes 2", Toontains 8" does s,
without muore constraints, preclude the existence of additionad sdentical eloments 1o

the process, methodd) article, or apparatus that comprises, has, inchudes, contains the

clement, The rerms %27 and “an” gre defined as one or more anless explicidy stated

utherwise berein. The teraws “substangialhy™, “essentially”™, “spproximately™ “abou”™
or any other version thereof, are defined as being close o as understood by one of

ordinary skl in the art, and in one pon-lmiting embodiment the ferm is defined fo b

within 10%, in another embodiment within 3% in another enbodiment within 1%

ard I another eombodiment within 8 8%, The term Yeonpled”™ a8 used hersin iy

defived ay connected, although not 'ﬂt\@ﬁ&ﬁﬁ;‘ﬁ&g" dirsetly and not necessarily
mechanically. A device or straciure that s “eonfigured” bn a certain way s
contigured in at least that way, but may siso be conligured n ways that ave net histed.

{0043} It will be appreciated tha some embodiments may be comprised of one

THOPS S

P

o spectalized processoes {or “processing devices™) such as

microprocessary, digital sipnal processors, costomized processors and field
progranmable gate aveays (FPOGAS) and anigue stored program instnuctions (noluding
Both software and firmvware) that comtred the one or mere processoes o imploment, i
conjunction with cortain son-processor cinouits, some, most, ov sl of the fnchiong of
the method andior appavatus desoribed heretn, Alternatvely, some or all functions
could be implemented e a state machine that bas no stoved program istructions, oF
iy one oF more application speaific infegrated cirouts (ASICs), 1 which each function
or some combinstions of congin of the functices ary implamented s custom logic,

Of conrse, 3 combination of the two approachss could be used.

12
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{8043 Moreover, an embodinent can be implemented as s computer-readable storage
madinm having computer readable code stored thereon for programuming 8 computer
{22, comprising @ processor) e perform @ method as deseribed and claomed herain.
Exgmplos of such compraer-readable storage mediums inchude, bt ave not Hatted to,
a hard disk, 2 CD-ROM, an optical storage device, 8 magnetio storage device, a ROM
{Read Only Memory), & PROM {(Programmable Read Only Memany), an BEPROM
{ Erasable Frogrammable Read Only Memory), an BEEPROM (Rlectrically Erasable
Frograpumable Read Ounly Memory) and a Flash memere. Further, 1 33 expecied that
one of ordinary shall, notwithstanding posaibly significent effort and many design
chotves motivated by, for example, svalsble time, corrent techaology, and soonomic
considerations, when gnided by the concepts and privciples disclosed Berein will be
readily capable of generating such softwars ingiructions and programs and 1Cs with

ainimal exporimentation,

ascertain the nsture of the techoicd disclosure. B s subontted with the under »st*nu:imﬁ
that 1t will not be used 1o interpret or it the scope or meaning of the claims. In
addition, in the foregoing Detailed Desoription, M can by seen that vanous features arg
grovped ogether v venous smbodiments for the purpose of streambiming the
disclosure. This method of disclosure 18 not to be interpreted ax reflacting an
irention that the clatmed embodimends require move fostures than are expresshy
recited 1 each claim. Rather, as the following claims reflect, inventive subject matter
{ies 1 less than all fogtures of 2 single disclosed embodiment. Thus the Bllowing

£y

ins are beveby incorporated inio the Delatled Desoription, with each claim

staveling cur BES ow a3 separeiely clatmed sabiest matter,

13
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Claims

We sy

I A method of aggregating and segregating muliiple digital velnonlar reposters,
the method comprising:

aastgning 2 fist sarving digisal vehicular repeater from a plurality of digital
vehioular repeaters;

recetving, vig the first serving dightal velitonlar repentey, 8 first call request

froms a fest portable subsonber umt,

assipning the first call to o Brst channel;

mewing the fivst serving divial velicular repeater and the first portable
subscriber ymit 1o the first channel; and

g A second serving dighsl vehicular repeater from the plurality of

digital velsoular repesters,
2. The method of clatm 1| further vomprising

veveiving, via the second digital vehicwlar repeater, a second call reguest from
& second portable subsortber umig;

panin the second call to g second channel; and

smoving the second serving dighal vehicular repeater and the second portable
subsoriber unit o the secomd channsl

14
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3 The method of clatm 2, further comprising assigning a thind serving digital

velicular repeater from the plusalivy of digial vehivolyy repesters.

=3 The method of clatm 1 further comprising outputiiog, via the first serving

digiial vehicular repeater, » call grant signal.

b=

5 The method of clatiy 4, wherein the call grant signal tncludes the sssigned fiest
channel.

6. The method of claiw 1, wherews the second serving diguial veluouiar repeater
is masigoed avcording (0 3 voling process.

T The method of olsim & wheesin the voting process incledes a doternvination of
stanal strepgth

R, The method of claim 6, wherein the voling process inclades a deternunation of

e of arvival within a wig

Q The method of olaimy §, wherein the plurahity of digital veluoular repeatars

vemain idle affer a serving

ol vehicular ropeater 1 asstgned,

1.

15
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b A method of 2 seoving g call using dgital vebiounley repeaters, the methad
COMPEIMDG.

receiving g call reguest from g portable sebsoriber unit

ning a channel;
outpuiting & oall grant signal;
moving to the assigned channell and

nangeitg 2 call from the portable subsenber it

33 The method of claim 1, whergin the call grant signad chanmed inclades the

&3

assigned channel,

13 The method of claim T, whersin the oddl grant signs

e

1 s output 1o at least one

idle digial vehioudar repester.

|23 The method of olamm 1, wherein the call reguest is recetved an » primary

o

15 The method of claim 14, further comprising moving tothe primary chanwed

after the oall has endad

16
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