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;1 Je3e<x9, "N6$Tx(-s 5 10 15 20 25 30 35 1 Hybrid Radi o Frequency
Transcei ver Field of the invention The present invention relates to a
hybrid radi o frequency transceiver and refers particularly, though not
exclusively, to such a transceiver for receiving and converting signals of
at | east one frequency band to another frequency band. Background to the
Invention Conventional transceivers stich as very smal| aperture termnals
("VSAT"s) have been usg? FﬂrRMBWr}ég@&&yi M@defverand data applications. The
data rate for themrang 3from|ow o nmedium Al so, over the years radio
frequency transceivers ("RFT"s) used in VSATs have been used w t 70/ 140
MHz interpediate freguency interface. Because of the Int ﬁmmlm mw&mhata
comuni Eigld e thedavendite nore prolific and, with this, t t for
bandw dt h has grown. Also, the VSAT narket has becone nore ceonssther
oriented rather than being solely for industrial purposes. This has
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i ncreased demand for bandwi dth, 70/140 MHz systens were_changed to L band
systlersthough At exciisivelia e syl {rapscalyeh Frr Jgee1gne gad semvesting p1gnals ef ahleagiht i r e
500 Mz j A /140 MHz systens, one may be faced
wth Onw@@@%&&{%@?ﬁ%@&wr&i Sﬁﬁ%gbei ng avail able. The difficulty faced
by many customers was to introduce the L band systensdmmmmn"mmmmmetmrk

wi t hout di scarding the existing 70/ 140 MHz systens. E esent

br oadbaBackgraund gethe Inventiemui renents for | ow data rate sygigsd such as,
for exanple, voice networks, supervisory applications, and network

noni toring purposes. For these, the 70/140 MHz systens can be used. The

pr eent Comventibmdl tramsddivers buicht Sdveiry sinaly pértite tdiatigals (FOVSAATY Have be@paseadt e
systens _that are conbined at the antenna, which is the final stage. The
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that the 70/140 MHz is first converted to L. _band and then to C or Ku band.
Thi's cobrasmt data copsmpnigabion fias tbecorae ypore pratific @pd, with this, dhes sequirerenie for
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hi gher power RFTs bei ng needed, which will again increase the cost of the
equi pnedfhardwiarecasfson for this is because RFTs in V SATs are a major part

of the cost - normally about 30 % of the construction cost. 15 It is
therefore the principal object of the present invention to provide a system
wher e tWith the increased demand for bandwidth, 70/140 MHz systems were changed to L band

25  systems. Using the L band has the advantage of being able to use the entire 500 MHz
bandwidth whereas, with the 70/140 MHz systems, one may be faced with only 36/72 MHz

(one transponder) being available.

The difficulty faced by many customers was to introduce the L band systems into their
30  network without discarding the existing 70/140 MHz systems. Even in the present broadband
era, there are requirements for low data rate systems such as, for example, voice networks,
supervisory applications, and network monitoring purposes. For these, the 70/140 MHz
systems can be used. The present solution is illustrated in Figure 2. Here there are two
separate systems that are combined at the antenna, which is the final stage. The main
35 disadvantage of this system is that as the two systems are treated separately for most of the

signal processing, there is a substantial cost increase due to duplication in hardware.



different frequency systens (such as, for exanple, 70/140 MHz and L band)
can be conbined into the sane LIFT. 20 A further object is to provide a
systemto conbine signals in different frequency bands where the | egacy
systens can be augnmented wi thout conpletely disturbing the | egacy system A
final object is to provide a systemfor conbining signals of different
frequency bands where the conbining is“at the antenna feed end, the

comgi ned signal being processed through the 25 rest of the system Summary
of the Invention Wth the above and other objects in mnd, the present

i nvent iNornplly\alldRET suseydual cbnrvax#iam 8Berf conyerting y7 0t I4@rdtieity € bargli oxgla banchgl e

radi o frequency tr r able to send signals originatjn | east
two di f¥Ef BIAnstha aﬁef{ﬁﬁ 4h ke 1s Gt pomverieg &hgr{eﬂﬁf A thena C qrg%aﬁéw{: Thisnd
are senf,, Eﬁ;t“tg%m§ hpme\m]ghﬂgtt onversion, and signals in all other
frequency Dands are c nverte to the first frequency band before being sent
to the radio frequency transceiver. 35 In anot her form the present

i nvention provides a nethod faqr converti ntg nals for, a hybrid radio
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thgsfirst band. The conversion may be by an up/down converter that is al so
able to convert received signals fromthe first frequency range to the
second } issHgeaiese tbarpglecmhebjéctnefythsd)reﬁeemrwe@lcaht%mvmeaar Systesm tWhege tWP gnal s
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first fineaHesdane RATd. Dual conver sion is preferably used to mnim ze
spectral inversion. The converter may include a nultiplexer for conbining
all signals in the first frequency band with a reference signal and a DC
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Summary of the Invention

With the above and other objects in mind, the present invention provides a hybrid radio
30 frequency transceiver using a single radio frequency transceiver able to send signals
originating in at least two different frequency bands, wherein signals in a first frequency band
are sent for transmission without conversion, and signals in all other frequency bands are

converted to the first frequency band before being sent to the radio frequency transceiver.

35 In another form, the present invention provides a method for converting signals for a hybrid

radio frequency transceiver using a single radio frequency transceiver able to send signals



Description of the Preferred Enbodi nent To refer to Figure 1, there is
shown a system having a single RFT 10 for both frequency band 35 systens
hence reducing the cost. In this systemthe L-band signals 12 in the range
950 - 1450 MHz and the internedi ate frequency signals 14 in the range

70/ 140 18/ 36 Mz are both fed 4 5 ipto a converter 16, which is before
the RFT 10, and the output signals 18 of converter 16 are fed to the RFT 10
via g bingghat iP5 1o BfferdRfré RItnEPbRls DV RGKinGRIMMRI1h @ firdreqUdReyPBehdRF T
10 transmts the signals irrespectivé of their original frequency range.

Wt h thare syt ferrransméessionr withes meevesion, ek signalsdoell otienfrequenhy lbandhere

second conversjiopn i.s perfornmed tdoqrs usin he |L hand RFT. 1Q The
oo o Gmvegedta e e BEhuion bapd BiPa ieing b ho Sdip, FeMenCH Ko pe r ange
70/ 140 18/ 36 MHz, to L-band signals in the range 950 - 1450 MHz. It may be

a rack mount up /down converter that is designed to provide a nunber of
funct i oRar batle ferdisptheee hay e bme frequmey bandsntheffirstriiand roedigathe Lfrand feeqayncy

signals,in the range, 70/ 14 18/ 36 to L band 15 signals in the range
o501L T0esd, oG 3 DS andoile sSROMh BT RriGR: If G dBleTme AR SRRSO FIE band
si gnal s+4 e 145 O, i i ls 1IN
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provi degp/dewa dhverRf that istasudatletd cati¥eft @Ecepvdna@ials Borh ke firsh &Bgudtics ripeon

both the transm t and receive sides There may al so be i ndependent gain
cont r ol tofthe s¢aead fregugney rangguEhery maxrhgaravigdedan auxiaryyportdensigeainircthe dirst1 6

b . . \ .
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16 ran hdepandentqlairecbntvol foraiinhRrig the fistfraquratyband. Daal con@eiisionl is pesterdably

t hrough a LCD, and soft keys for_easy operation. It may have built-in test
equi prewtedite mipinize speckal yversipn. dhe coriertermay indudeny nudtiplerer forecambipingpanel

di spl ay e t ] i t .£an 6 _Drovy f :
conver s?%%%grﬁ%@% Qﬁ%l k%ﬁ?h%gyt%dt%@mad@%%e# rlﬁr %lﬁigg.eﬁ&g(ﬁ&gg %? nra%'i on
i s usedFiithefinbid)iteecaverd mhy béver b atequiftd freduand; bdad fon Bothhthe Fidst\bdhad
reference signal required for outdoor block up converters are 30

nul ti pl adetde ser@n@band.ded at the transnit output. Tile equi pment nay be
intgyfaced with either a C band or a Ku band RF outdoor unit. The receive
si dé takes L band input in the range 950 - 14S0 MHz and down converts it to
the i ntpemﬁitiﬁna,ffthemeﬂmgsr ange 70/140 18/ 36 MHz. Again, the down
conversion enploys 3 5 dual conversion to mnimze spectral inversion. The
receive chain my be interfaced with a C 5 5 band or Ku band LNB. The L
band RF i . . ' . ‘ b e ui red
For t nelrl e SR R Mk B8 s Ak Bloof A plPinkS b BHELTHRE: S5

f r equensyw r@nd@scibed’ By Wy oflfidBhmidatlve axdmplbeonly hapefetred pushudymemngethef 950
- 1450 MHz, the up/down converter 16 may be 10 able to be set for any

r ekl r ePFesanb Juesipn, thedeseaiption hsing Mithi refSrengsy tygheg accomypayige luppegtivegng
may be h. i endent synthesizers. The units can be configured
through&gﬁﬁﬂgfgﬂgﬁggnel LCD di splay through soft keys. The synthesi zers may
be referenced to a high frequency oven controlled 10 MHz reference
oscillator. The stability of the oscillator is of the order of 10 exp. -9.
15 The Figareshista tpek diagramed thesystem of the presentinyentioniand pe control | ed by
digital attenuators that nay provide a variation of 20 dB. The attenuators
may be controlled fromthe front panel by use of the transmt and receive
merg(s. Piguid®isaiblodck dibgral shandhgohe pridOark systdm preyentdeivge L band signal s
fromthe L band system It may al so have the facility to block the DC and
10 MHz signals emanating fromthe L band system On the receive side, the
convertar C & i fromthe RFT and feeds it to the
denDduIQf%%ﬁ"@@(ghégﬁrggﬁ%ag%ﬁbgg é%t16 may al so house a nul tipl exer both
at the transmt and the receive side. The main function of the multiplexer
is to conbine the L band signal, the 10 MHz signal_and the DC power, to be
provi dedio Zefentodiiganed., pisre is shpwh gSystemhamng asviagle REd Wbiop baddredyenatbasdn be
fed,d nt n . e . i i Kt may
i n'(tj3 egr f a%g%v]ﬁ%t}%ﬁggﬁgg?l§gﬁﬁ%b%h ?{ﬂfgﬁ%&gﬁﬁgﬁﬁgﬁc{ Sé%%%?%ﬁe&lggag{ g?ﬁ@f@?g nal s
in the JAMdMEE itbintedie A8juAcMignalBY4 ﬁpﬂﬁelrﬂgﬁg’otm 151 GV PhreBofif REENT
frequency ranges at the L band stage reduces the cost over the previous
system of where it is perfornmed in the C or Ku band, which is expensive. 35
Al so since the systeminvolves a single L band RFT at the output, the
nunber of conponents used is |less as one stage is transferred indoors. This
increases the reliability of the product.



6 5 Wiil st there has been described in the foregoing description a
preferred enbodi nent of the present invention, as will be understood by a
person skilled in the technol ogy, there nay be many variations in details
of design or construction w thout departing fromthe present invention. 10
The present invention extends to all features disclosed either individually
or in all possible permtations and cofhbi nations. 75 The ains: 1. A
hybrsi d a4 SorlveREUES) %1&{ RIEGRE WRTRIE 10 % thé BoHpEt glgﬁﬂaupli bPEBIRRAYr 16 are
transceiver able to send signals originating in st two different

f r equenfey thamdBFTvifeviaianblsclgnplcenventea 2 |amdtlowerrEnp¢ebiogk bamdrter 22.s dile dnex

transm w t hout. conversi on, .and nal s all other f requenc
bade HRET A hsimas e s Frometins ot thefliyieinh drepussy st UL N S,
radi o fﬁ@gﬁ&%}ﬂvéxﬁﬁﬂ%ﬁl@s‘r’;ﬁ&e 1ﬁd dis,hwhiid ﬁlefs%E’dea édnﬁ&‘é FomCi¥ tpgﬁgﬁg@cﬁoﬁ'ﬂdabﬁed in

claim1l erein there are tmo requency ban RS elng the L
band f reipngethey. sad®RFTand a second band. 15 3. A hybrid radio frequency VSAT
as clainmed in claim2, wherein the second band is in the internedi ate
fré&uency range of 70/140 18/36 MHz. 4. A hybrid radi o frequency V SAT as
cl ai e | LSt
pand. ~ STAGeFBHER Fe HRGHE o NEnafR0 By ngt SERA A WE ke MPLIO B2,
second g3l Mgz C@“N-@Euﬁ(ﬁdlghﬂstlh&hé rdrge 93and 142@3 Mz At hydyr bél arrack endunegpency
V SAT as clainmed in claim2, wherein the conversion is by an up/down
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15  signals in the range 950 — 1450 MHz. This is done on the transmit side. It also converts L

band signals in the range 950 — 1450 MHz, to intermediate frequency signals in the range
70/140 + 18/36 MHz, on the receive side. In addition there is provided an auxiliary L. band
port 20 for connecting the L band system on both the transmit and receive sides There may
also be independent gain control for the L band frequency range signals.
20

Up /down converter 16 can be effectively used with any L band outdoor equipment and
provides a standard interface required for L band outdoor equipment. Up/down converter 16
can be controlled and monitored from a normal front control panel through a LCD, and soft
keys for easy operation. It may have built-in test equipment to monitor the status of individual

25  modules on the front panel display.

On the transmit side the up converter 16 provides frequency conversion from 70/140 MHz to
the L band frequency range. Dual conversion is used to minimize spectral inversion. The L
band, DC and the 10 MHz reference signal required for outdoor block up converters are
30 multiplexed and provided at the transmit output. The equipment may be interfaced with either

a C band or a Ku band RF outdoor unit.

The receive side takes L band input in the range 950 — 1450 MHz and down converts it to the
intermediate frequency range 70/140 + 18/36 MHz. Again, the down conversion employs

35  dual conversion to minimize spectral inversion. The receive chain may be interfaced with a C



30 auxiliary port for signals in the first frequency band on both a receive
and a transnit sides. 8. A hybrid radio frequency V SAT as clained in claim
1, wherein there is provided i ndependent gain control for signals in the
first frequency band. 35 9. A hybrid radio frequency VSAT as clained in
claim11, wherein dual conversion is usgd to mnimze spectral inversion

8 5 10. A hybrid radio frequency V SAT”as clained claim6, wherein the

up/ doWnL GRS Bind DRBUAERS 12b4Hdl 1REF RARX Pbrtiidy HRVRIEDE @oﬁage Adomel1® M he
first frequency band with a reference signal” and a DC voltage signal. 10

11. A hxefferexterregiiicedfforted™NB. V SAT as clained in claim5, wherein the
converter can be set for a required frequency band for both the first band
and the second band. 12. A hybrid radio frequency V SAT as clained in claim

9, wh [ ; j f bot h
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for a hyiHa, dnd ari Iobindefietpiensy tange 6£e50v-en 456 MKz, ahsup/dbwn cotheptef 16 Gragrtey

transcei ver able to send signals ori_all nating in at least two different
f r efuenaBle pubeiset fonanereauissdyfiequency, That adjgstnrentelilitycpap bedn sters abhMilay

transm SSj on. W nyersi.o i i I h f nds
are conglnéf r '[%E%wf’ tct)lji}g ﬁéh ﬁl:alg éet%dg%t %Pteh%glgﬁ%yﬁge:{rl]rgtgb%f’gdreecog%g%dstféarg)g Eﬁ ?P %ﬁgﬁr adi o
f r equengahel LaDsdisplie throdgh sofs K8t N syathesiadrsBehyibe réfetdnded & a WigATRIqReRdyEr €
are two frequency bands, the first band being the L band frequency band,
and a sewseongaled 10 MHz refarenes ensillater. d hambglty af theaspillator isvaEthsi grderned
second 2@&9 ig in the internedi ate frequency band of 70/140 18/36 MHz. 16.
A nmethod as'clfainmed in claim14, wherein the second band is converted to
thej§irst band. 30 17. A nmethod as clainmed in claim 13, wherein the

conversion is by an up/down converter that is also converts received
si gnal sThe sansmybang reseive denglrcofcsonnenter kbomey, be saptselledrhyedjgisal @ptenuators that

may provide a variation of 20 dB. The attenuators may be controlled from the front panel by

use of the transmit and receive menus.

20  The auxiliary L band port 20 input may receive L band signals from the L band system. It may
also have the facility to block the DC and 10 MHz signals emanating from the L band system.
On the receive side, the converter 16 receives L band signals from the RFT and feeds it to the

demodulator.

25 The L band converter 16 may also house a multiplexer both at the transmit and the receive
side. The main function of the multiplexer is to combine the L band signal, the 10 MHz signal
and the DC power, to be provided at a single port. On the transmit side the combined output
can be fed into a C band or Ku band block up converter. On the receive side it may interface
with a C or Ku band LNB to obtain intermediate frequency signals in the range 70/140 +

30 18/36 MHz.

By combining the signals of different frequency ranges at the L band stage reduces the cost

over the previous system of where it is performed in the C or Ku band, which is expensive.

35  Also since the system involves a single L band RFT at the output, the number of components

used is less as one stage is transferred indoors. This increases the reliability of the product.



band. 18. A nethod as clainmed in claim13, wherein there is provided an
duxiliary port for signals 35 in the first frequency band on both a receive
side and a transmt side. 9 5 19. Anethod as clainmed in claim 13,
wherein there is provided i ndependent gain control for signals in the first
frequency band. 20. A nethod as clainmed in claim13, wherein dual
conversion is used to mnimze spectral inversion. 10 21. A nethod as
claismed claim 17, wherein the converter includes a nultiplexer for

conmbi ning all signals in the first frequency band with a reference signal
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Tg;;g;é ()A g;g‘} c{))}@s 1 %%8&%0 transcewe%%g%%l ()mgle radio gequegxzy transceiver able to
send signals originating in at least two different frequency bands, wherein signals in a first
frequency band are sent for transmission without conversion, and signals in all other

10 frequency bands are converted to the first frequency band before being sent to the radio

frequency transceiver.

2. A hybrid radio frequency VSAT as claimed in claim 1, wherein there are two frequency

bands, the first band being the L band frequency band, and a second band.

15
3. A hybrid radio frequency VSAT as claimed in claim 2, wherein the second band is in the
intermediate frequency range of 70/140 + 18/36 MHz.
4. A hybrid radio frequency VSAT as claimed in claim 2, wherein the second band is
20 converted to the first band.

5. A hybrid radio frequency VSAT as claimed in claim 3, wherein the second band is

converted to the first band.

25 6. A hybrid radio frequency VSAT as claimed in claim 2, wherein the conversion is by an
up/down converter that is also able to convert received signals from the first frequency

band to the second frequency band.

7. A hybrid radio frequency VSAT as claimed in claim 1, wherein there is provided an

30 auxiliary port for signals in the first frequency band on both a receive and a transmit sides.

8. A hybrid radio frequency VSAT as claimed in claim 1, wherein there is provided

independent gain control for signals in the first frequency band.

35 9. A hybrid radio frequency VSAT as claimed in claim 1, wherein dual conversion is used to

minimize spectral inversion.
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10%& ( )l 1f iyﬁylbo%g}agl i%ez %%czy?)%giqxaﬁcclalmed in claim 5, wherein the converter can be set

for a required frequency band for both the first band and the second band.

12. A hybrid radio frequency VSAT as claimed in claim 9, wherein the converter can be set

for a required frequency band for both the first band and the second band.

15
13. A method for converting signals for a hybrid radio frequency transceiver using a single
radio frequency transceiver able to send signals originating in at least two different
frequency bands, wherein signals in a first frequency band are sent for transmission
without conversion, and signals in all other frequency bands are converted to the first
20 frequency band before being sent to the radio frequency transceiver.

14. A method as claimed in claim 13, wherein there are two frequency bands, the first band

being the L band frequency band, and a second band.

25 15. A method as claimed in claim 14, wherein the second band is in the intermediate

frequency band of 70/140 + 18/36 MHz.
16. A method as claimed in claim 14, wherein the second band is converted to the first band.
30 17. A method as claimed in claim 13, wherein the conversion is by an up/down converter that
is also converts received signals from the first frequency band to the second frequency

band.

18. A method as claimed in claim 13, wherein there is provided an auxiliary port for signals

35 in the first frequency band on both a receive side and a transmit side.
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21. A method as claimed claim 17, wherein the converter includes a multiplexer for

combining all signals in the first frequency band with a reference signal and a DC voltage

signal.

15  22. A method as claimed in claim 16, wherein the converter is first set to a required frequency

band for both the first frequency band and the second frequency band.

23. A method as claimed in claim 20, wherein the converter is first set to a required frequency
range for both the first frequency range and the second frequency range.
20



