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RESOLUTION A.425(XI) 

adopted on 15 November 1979 

PERFORMANCE STP~ARDS FOR DIFFERENTIAL OMEGA CORRECTION 
TR.tlNSMITTING STATIONS 

THE .ASSEMBLY, 

RECALLING Article 16(i) of the Convention on the Inter-Governmental 

Maritime Consultative Organization concerning the functions of the 

Assembly, 

RECOGNIZING the potential of differential Omega correction 

transmissions for improving the accuracy of the Omega radionavigation 

system, 

FURTHER RECOGNIZING the desirability of a single world-wide standard 

for stations transmitting differential Omega corrections, 

H.AVING CONSIDERED the r~cormn.endation made by the Mari time Safety 

Cornmi ttoe at its f orty-,first session, 

1. ADOP"fS the recommendation on performance standards for differential 

Omega correction transmitting stations, set out in the Annex to the 

p~esent resolution; 

2. RECOMMENJJS that Member Governments intending to establish stations 

for the transmission of differential Omega corrections ensure that such 

stations conform with the perfo~mance standards set out in the Annex to 

the present Resolution. 

For reasons of economy, this document is printed in a limited number. Delegates 
are kindly asked to bring their copies to meetings and not to request additional copies. 
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PERFORMANCE STANDARDS FOR DIFFERENTIAL 
OKEC/. CORlUOOTIOM TlW.iSMITTilm STATIONS 

1 lllTRODUCTIOU 

1.1 Differential Clnega. corrEction transmitting stations a.re stations which 

~:rqvide facilities for the r~~eption of Omega signals, the computation of the 
corrections to be applied to the Omega signals, the modulation or a radio 
frequency carrier by the correqtions and the tranam1ss1on of the modulated 
signal. 

1· .• 2 Differential Omega correction transmitting stations .shoul d conform to the 
following min.:i.ouI!l perfonnan.ce st~s. 

2 RECEPTIOlT OF Ol·Im-.A SIGNALS 

2. l The Qnego. rooeI-riiion e.ntem'll. shou1d be so si t·ed and installed that it is 
oe.po.ble of receiving the nni,igaticn signals from .:ul Omega atntions wbioh could 
be used in tho service ti.rea. Sensitivity and_froedom from interference· should be 
such as to support phasa neasurament with the aoourucies normally expeo~ed in.tho 
service area. 

2.2 The Onego. receiver should be capable of receiving the 10.2 kHz Omega 
tronSLlissions. It should also receive the other Cmega frequencies for which it 
is considered neoeeeary to t:consni t corrections in tho region. 

3 COMPUTATIOU OF COHBECTIO:IS 

3 .1 . Chart dat"UI!l . &ld Omega tr-g.nstE,aeion yjloci tz · 
3.1.1 Tho theoretical phaaec , which f'om ·tho base. :£0'!: establishing the 
correcti·ons, should be deteroined: 

.1 by I!lecns of ca.J.cula.ting the geodetic distance on the basis of the Ci!l.ega 
st~tion co-ordil1e.tes ond. those of the Onagn reoaption antenna reforred 
to in :po.ra,.zro.ph 2.1, baaed on the data o.r the world geodetic systao 
WGS 72; 

.2 by using the following propc.gation speed.a of the wo.vee at the ()negp. 
frequencies in questi011: 
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v ··- 300 57 4 Ian/ sec ( the conventional charting base) for the 

frequencies of 10.2 kHz and 13.6 kHz; 

v = 299 630 km/sec for the frequency of 11.33 kHz; 

v 299 680 Ian/sec for the frequency of 11.05 kHz .. 

;. 2 The correction to be t:cansm .. i tted, should be computed by subtracting the 
theor~tical ~iue of "&he pl~.ii~ of the Omega signaJ. established in. para.graph :,-.·1. 
from the phA~e·or the Omega signal actually received at the correction stetion. 

4 TRANSMISSION CHARACTERISTICS .. 

4.1 Mode of transmission 

4.1.1 Narrow epeetrnm si.1.~..,o;c.risr pbase modulation should be used to JDQdulate 
the carrier frequency of the differential Omega. tranamittere 

4.2.1 Tnking into conside~c..tl·~ com Report 777, the f'Ltequenoy of the 
transmitter should be between 250 and 500 kHz in an appropriate ba11d 
allocated to radio11.avige:tian. The oa.rrior .frequonoy should be o. multiple of ·· 

100 liz with o. ·stability whi<)h coinr,lles with the requirements of the Radio 
Regulations for radiodetonninaticn stations. 

4o2.2 The ba."ldwidth should be oomp.,..'1.tible in.th th.a existing transmissions in the 
band and should comply wit;h the ?.;:eq11i.l:!~~ts ot. th~_ ~o .Regula.ti~. Too 
correction data and , where np:px-,a:p1:iate, identification .da~ should ba 
transmitted by modulating eub~-oa.-:tj,;ierl'l which themselves .modulo.ta tbs oo.rrier. 

4.2e2~l- The sub-oo.rrier(s) i11J~d should have 0, low frequency equal to or loso 
then 30 .Ilz • 

4.2.2()2 Tho -aub-carrier(s) shoi}.ld mod~la.te the canier with ·a nnrrow-speotrum 

pbaoa oodulation wl;th n. modulatie:n index leaa than 0_,6,j 

4.2,)·2.:3 Tb.a ante flow which m.odul~.-'Ges the ~ier(s) shauld. have n nr...:rrow 
epaotrumtl 

4a2o2.4 The two la.t·ter ch-=.u-actarir:.r1;ica shoilld. be a'\lCh that the total bond width 
oooupied by the trer;~nission (99 per cent of the 8nergy) is contained within :plus 
or ci.~us 50 Hartz arouJld. the co.iner~ 
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4.3 Tronsoission of ~tation corrections 

4. 3 .1 Gen·e~ .. l 

4.;.1.1 The tronsoitted co:r::ections should be in the rom or sepBmte pbnso 
corrections for each Ouegc. signo.l ond use on o.nn.logue method ~i.th the !ol:DO.t 
given in tho Appendix Md synchronised to the Onega f'oJ:tJtJ.t. 

4.;.1.2 The selection of signe-ls for which corrections should bo provided 
shall be the responsibility of the national authority which should consider 
such factors as nodal interference, long pc.th intor!erenco, prevailing signal 
to noise ratio Md local nn.vigo.tion requirements. 

4.3.1.3 The selection c~itoria used, as woll o.s a list of specific sign31s to 
be tranaoitted by each station, should be published in appropriate nautica.l 

docUDents. 

4. 3. 2 Transni:::sion of the deciml pa..-t of the correction 

4.3.2.1 For each Onega. station whose reoeption on a frequency of 10.2 kHz is 
or sufficient qUcllity, a sub-carrier cignn,l of 20 Hz should be tronscitted for 
the duration of the correcpondlll8 Cklego. segnent. Tha phaae of this sub-Cai.Tier 
represents the vclue of the correction, degree for degree. 

4.3.2.2 If the corrections affecting other Cbego. navigation frequencies o.re 
traneoittod in n.dd.ition to thoso which a.re based on the frequency of 10.2 kHz, the 
procedure should be identical but auppleoento.ry sub-carriers should bo used, 
a.s shown in the Lppendix. 

4. 3. 3 Tl.~su.ir-;sicn of the inteeyr pa.rt of the correction 

4.3.3.1 The transnitted differential correction of 10.2 kHz signals may 
include the integer number of cycles. 

4.3.3.2 If the integer is included a unique sub-carrier frequency of 8 Hz should 

be transmitted during the appropriate time segment and phase shifted by a value 

corresponding to 1/6 of the phase shift value of the 20 Hz carrier as shown in 

the following table: 

n--~ of correction -300 -200 -100 0 +100 +200 
(centicycles) 

Phase shift of - 50 - 33 1/3 - 16 2/3 0 + 16 2/3 + 33 1/3 8 Hz sub-carrier 
(degrees) 

4.3.3.3 Doubt on the validity of the integer number must result in the cessation 

of the 8 Hz sub-carrier during the appropriate time segment. 
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4.3.3.4 If the integer is not included a unique sub-carrier of 8 Hz without pru 

shift sho'u.ld be transmitted during the appropriate time segment. Any abnormal 

condition, such as a rate of change exceeding 0.03 cycle per minute, must resul· 

in the cessation of the 8 Hz sub-carrier. 

4.4 Identificnti~ 

4.4.1 The trwsmission sho'1ld be identifi.ed by ueans of &ilplitudo ti1odulo.tion 
of the carrier. The aoplitude modulation should not include spectral cooponenti 
in the ro.?lo"'8 0-50 Hz ai.1d the depth of oodulation should not exceed 80 per cent. 

4. 4. 2 .1 Jul c.ddi tional code should be. us.ed when differential Ol:lego. corrections 
are trcnami tteq. by o. time-~11.ared rc.diobea.con. 

4.4.2.2 The ooditional code should comprise e low frequency sub-ca..~ier signal 
with a d\UXl~tion between 2. 3 and 2. 7 sec. The vr..lue of the frequency used 
for this code ohould enable the ro.diobeo.con to be identified. Six differont 
frequency vc.lueo should be used: 11, 12, 13, 14, 15 and 16 Hz. 

4.4.2.3 Trc.nsmssion of such ooditionn.l code by the corrections trc.11SClission 
s~tion is not. necessery if tho cc.rrier used ia continuous. 

4.5 Rc'.dia.tcd powc:r 

4. 5.1 Except when a. diff erentit'.1 Cmiega sta.tion is o.ssociated with o. rndiobeo.cOI 
the power of which is determined by internc.tiono.J. agreement, the po,.,er should be 

chosen with reference to the service area required and should be consistent 

with the sctisfactory oper~tion of other mdio transmitters operating on the 

aaae or cdjncent frequencies. The ~J.temul should .ba capo.ble .of redicting si~J 

~dequate for the service o.rea. 

4.6 Updc.to tin...!:. 

4.6.1 The trc..nsnission of diffcrenti~l Ouegn. correction signals should preferal 
be continuous. Where contanuoua tronsoisaion is not practicable, o. tine intervc 
bet·m~en successive intervnls not exceeding 3 Ilinutes is desirable. However, 

an intervcl not exceeding 6 !:.linutea is noceptcble. 

4.6.2 It is desircble that a period of nt le~st 25 seconds, without into:rru.ptic 
is avnilnble for the tronsuission of corrections to pemit the tra.naoission 
of 2 cooplete Ooego, cycleo and tho o.dditio11.al stntion code. 
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5 .1 Fai.,luro of eys-t_~ 

5.1.1 Hea.no shov.ld be provided for the early detection or errors in the eyatec. 
Detection of errors ahould incedia.tely oa.use the transoission ot incorrect 
date. to cease. 

5.2 lpstrunental ao~t 

+ 5,2.l Instrunental errors should not exceed - 0.5 eeo. 
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APPmmIX 

R>RMAT OF A DIFFEBENTIA1 OMmA TRANSMISSION 

FRESPlfCY COMPQNENTS OF A DIFFERENTIAL OMEijA.TlJ6NSMISSION 
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Frequency of sub-carrier (Hz) 

10 .. 2 kHz 
correction 

13.6 kHz 
cori-ection 

11.33 kHz 
correction 

11.05 kHz 
correction 

TDtE COMPONENTS OF A DIFFERENTIAL OMEGA TRANSMISSION 

(20 Hz sub­ 
carrier) 
(30 Hz sub­ 
earrier) 

(262/3 Hz 
sub-carrier) 

(231/3 Hz 
sub-carrier) 

A B C D E F G H 

H A B C D E F G 

G H A B C D E F 

F G H A B C D E 

Differential 
Omega f'omat 
identical to, 
and synchronous 
with 
format. 

~----10 seconds------ 

COMPOSITION OF RADIOBEACON (rn TIME) 

2 .• ,-2.7 
seconds 

10 seconds J l __ io_s_e_c_on_d_s l _1 __ 1_o_s_e_c_on_d_s _ 

Identi:ric~tion 
sub-carrier 
(where 
necessary) 

Complete set of 
differential 
corrections 

additional 
complete set of 
differential 
col.Tections 

I approximate duration of long dash 
•4---- of typical radiobeacon ----- 

further complete 
sets of different­ 
ial corrections 

further transmissions 
( as time pe:mi ts) · 
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