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Note by the General Secretariat

F u r t h e r  t o  R e s o l u t i o n  No. D a d o p te d  b y  t h e  f i r s t  s e s s i o n  
o f  t h e  R e g io n a l  B r o a d c a s t i n g  C o n f e r e n c e ,  t h i s  r e p o r t  i s  b e in g  s e n t  
t o  t h e  A d m i n i s t r a t i o n s  o f  R e g io n s  1 an d  3 (tw o  c o p i e s  p e r  A d m in is ­
t r a t i o n )  .

A d d i t i o n a l  c o p ie s  w i l l  be  p r o v id e d  u p o n  r e q u e s t  t o  t h e  
G e n e r a l  S e c r e t a r i a t  o f  t h e  I .T .U .

The r e p o r t  w i l l  b e  s u p p le m e n te d  b y  a  b o o k l e t  c o n t a i n i n g  
t h e  C .C . I .R .  t e x t s  w h ic h  a r e  o f  i n t e r e s t  f o r  t h e  s e c o n d  s e s s i o n  o f  
t h e  C o n f e r e n c e .

The b o o k l e t  i s  now b e i n g  p r i n t e d  a n d  w i l l  s h o r t l y  b e  s e n t  
t o  A d m i n i s t r a t i o n s .

G e n e v a , 14 N ovem ber 1974
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CHAPTER 1

DEFINITIONS

N e c e s sa ry  b an d w id th

F o r  a  g iv e n  c l a s s  o f  e m is s io n , th e  n e c e s s a r y  b an d w id th  i s  
th e  minimum v a lu e  o f  th e  o c c u p ie d  b an d w id th  s u f f i c i e n t  to  e n s u re  th e  
t r a n s m is s io n  o f  in f o r m a t io n  w ith  th e  q u a l i t y  r e q u i r e d  f o r  t h e  sy s tem  
em ployed , u n d e r  s p e c i f i e d  c o n d i t io n s .

C hannel ( i n  AM b r o a d c a s t in g )

P a r t  o f  t h e  f re q u e n c y  s p e c tru m , t h e  w id th  o f  w hich  i s  e q u a l  t o  th e  
n e c e s s a ry  b a n d w id th  o f  t h e  b r o a d c a s t in g  e m is s io n ,  and w hich  i s  c h a r a c t e r i z e d  
by t h e  n o m in a l v a lu e  o f  c a r r i e r  f re q u e n c y .

C hannel s p a c in g  ( i n  AM b r o a d c a s t in g )

The f re q u e n c y  d i f f e r e n c e  b e tw een  th e  n o m in a l c a r r i e r  f r e q u e n c ie s  
o f  two s u c c e s iv e  c h a n n e ls .  T h is  c o n c e p t i s  o f  p r a c t i c a l  i n t e r e s t  o n ly  i f  th e  
d i f f e r e n c e  i s  c o n s ta n t  in  a  g iv e n  f re q u e n c y  b a n d .

Low-power c h a n n e l  (LPC)*)

C hannel t o  b e  u se d  by  medium f re q u e n c y  b r o a d c a s t in g  
s t a t i o n s  em p loy ing  a  maximum e .m . r . p .  o f  1 kW ( c .m . f .  o f  300 V) and  f o r  
w h ich  s i m p l i f i e d  p la n n in g  and c o o r d in a t in g  m ethods may be  u s e d .

' T hese  low -pow er c h a n n e ls  a r e  in te n d e d  t o  r e p la c e  th e  I n t e r n a t i o n a l  
Common F re q u e n c ie s  d e f in e d  in  t h e  194b Copenhagen P la n  and r e f e r r e d  t o  i n  th e  
A f r ic a n  P la n ,  G eneva, 1 9 6 6 .



Chap. 1 - 4--

A u d io - f r e q u e n c y "  s i g n a l - t o - i n t e r f e r e n c e  r a t i o

R a t io  "betw een, t h e  v a l u e s  o f  t h e  v o l t a g e  o f  t h e  w a n te d  s i g n a l  
and th e  v o l ta g e  o f  th e  i n t e r f e r e n c e ,  m easured  u n d e r  s p e c i f i e d  
c o n d i t i o n s ,  a t  t h e  a u d i o - f r e q u e n c y  o u t p u t  o f  t h e  r e c e i v e r .

T h is  r a t i o  i s  g e n e r a l l y  e x p r e s s e d  i n  dB , a n d  c o r r e s p o n d s  
c l o s e l y  t o  t h e  d i f f e r e n c e  i n  v o lu m e  o f  s o u n d  ( e x p r e s s e d  i n  dB) b e tw e e n  
t h e  w a n te d  p rog ram m e a n d  t h e  i n t e r f e r e n c e .

A u d io -fre q u e n c y  p r o t e c t i o n  r a t i o

A greed  minimum v a lu e  o f  t h e  a u d io - f re q u e n c y  s i g n a l - t o - i n t e r f e r e n c e  
r a t i o  c o n s id e re d  n e c e s s a ry  t o  a c h ie v e  a  s u b j e c t i v e l y  d e f in e d  r e c e p t i o n  
q u a l i t y .

T h is  r a t i o  may have  d i f f e r e n t  v a lu e s  a c c o r d in g  t o  t h e  ty p e  o f  
s e r v i c e  d e s i r e d .

R a d i o - f r e q u e n c y  w a n t e d - t o - i n t e r f e r i n g  s i g n a l  r a t i o

R a t io  b e tw e e n  t h e  v a l u e s  o f  t h e  r a d i o - f r e q u e n c y  v o l t a g e  o f  
t h e  w a n te d  s i g n a l  a n d  t h e  i n t e r f e r i n g  s i g n a l ,  m e a s u r e d  a t  t h e  i n p u t  
o f  t h e  r e c e i v e r ,  u n d e r  s p e c i f i e d  c o n d i t i o n s .

T h is  r a t i o  i s  g e n e r a l l y  e x p r e s s e d  i n  dB.

F o r  e x a m p le , i n  t h e  c a s e  o f  w a n te d  a n d  i n t e r f e r i n g  t r a n s ­
m i s s i o n s  o f  t h e  c l a s s i c a l  t y p e  ( f u l l  c a r r i e r  w i t h  d o u b le  s i d e b a n d ) ,  
t h e  c h o s e n  v a l u e s  w i l l  b e  t h e  e f f e c t i v e  r a d i o - f r e q u e n c y  v o l t a g e s  t h a t  
c o r r e s p o n d  to  t h e  w a n te d  a n d  i n t e r f e r i n g  c a r r i e r s .

R a d io -f re q u e n c y  p r o t e c t i o n  r a t i o

V alue o f  t h e  r a d io - f r e q u e n c y  w a n t e d - t o - i n t e r f e r i n g  s i g n a l  r a t i o  
t h a t  e n a b le s ,  u n d e r  s p e c i f i e d  c o n d i t i o n s ,  t h e  a u d io - f re q u e n c y  p r o t e c t i o n  
r a t i o  t o  be o b ta in e d  a t  t h e  o u tp u t  o f  a  r e c e i v e r .

T hese s p e c i f i e d  c o n d i t io n s  in c lu d e  su ch  d i v e r s e  p a ra m e te rs  a s  
s p a c in g  Af o f  t h e  w an ted  and  i n t e r f e r i n g  c a r r i e r ,  e m is s io n  c h a r a c t e r i s t i c s  
( ty p e  o f  m o d u la tio n , m o d u la tio n  d e p th ,  e t c . ) ,  r e c e i v e r  in p u t  and  o u tp u t  
l e v e l s  a s  w e l l  a s  t h e  r e c e i v e r  c h a r a c t e r i s t i c s  ( s e l e c t i v i t y  and 
s u s c e p t i b i l i t y  t o  c r o s s - m o d u la t io n ,  e t c . ) .



- 5 - Chap. 1

U sab le  f i e l d  s t r e n g t h  (E )

The m i n i m u m  v a lu e  o f  th e  f i e l d  s t r e n g th  n e c e s s a ry  t o  p e rm it  
s a t i s f a c t o r y  r e c e p t i o n ,  u n d e r  s p e c i f i e d  c o n d i t io n s ,  i n  t h e  p re s e n c e  o f  
n a t u r a l  n o i s e ,  man-made n o is e  and  i n t e r f e r e n c e  i n  a  p r a c t i c a l  s i t u a t i o n  
( o r  i n  one r e s u l t i n g  from  a  f re q u e n c y  p l a n ) .

W here t h e  w a n te d  o r  u n w a n te d  s i g n a l  i s  f l u c t u a t i n g ,  o r  b o th  
a r e  f l u c t u a t i n g ,  t h e  p e r c e n t a g e  o f  t h e  t im e  d u r i n g  w h ic h  t h e  v a lu e  Eu 
i s  e x c e e d e d  s h a l l  b e  s p e c i f i e d .

N o m in al u s a b l e  f i e l d  s t r e n g t h  (Enom )

The a g re e d  minimum v a lu e  o f t h e  f i e l d  s t r e n g t h  
n e c e s s a r y  t o  p e r m i t  s a t i s f a c t o r y  r e c e p t i o n ,  u n d e r  s p e c i f i e d  c o n d i t i o n s ,  
i n  t h e  p r e s e n c e  o f  n a t u r a l  n o i s e ,  m an-m ade n o i s e  a n d  i n t e r f e r e n c e  fro m  
o t h e r  t r a n s m i t t e r s .

Where the wanted or unwanted signal is fluctuating, or both 
are fluctuating, the percentage of the time during which the value of 
Enom is exceeded shall be specified.

The v a l u e  o f  t h e  n o m in a l  u s a b l e  f i e l d  s t r e n g t h  i s  t a k e n  a s  
a  r e f e r e n c e  f o r  p l a n n i n g  p u r p o s e s .

S e r v ic e  a r e a  ( o f  a  b r o a d c a s t in g  t r a n s m i t t e r )

The a r e a  i n  w h ich  th e  f i e l d  s t r e n g th  o f  a  t r a n s m i t t e r  i s  
e q u a l  t o  o r  g r e a t e r  th a n  th e  u s a b le  f i e l d  s t r e n g t h .

N om inal s e r v i c e  a r e a  ( o f  a  b r o a d c a s t in g  t r a n s m i t t e r )

The a r e a  w i th in  w h ich  th e  f i e l d  s t r e n g th  o f  a  t r a n s m i t t e r  i s  
e q u a l  t o  o r  g r e a t e r  th a n  th e  n o m in a l u s a b le  f i e l d  s t r e n g t h .

Cymomotive f o r c e  ( i n  a  g iv e n  d i r e c t i o n )  ( c .m . f . )
(See R e p o rt 6l 8 o f  t h e  C .C .I .R .)

The p ro d u c t  fo rm ed  by  m u l t ip ly in g  th e  e l e c t r i c  f i e l d - s t r e n g t h  a t  a  
g iv e n  p o in t  i n  s p a c e ,  due t o  a  t r a n s m i t t i n g  s t a t i o n ,  by  th e  d i s t a n c e  o f  th e  
p o in t  from  t h e  a n te n n a . T h is  d i s t a n c e  m ust be  s u f f i c i e n t  f o r  th e  r e a c t i v e  
com ponents o f  t h e  f i e l d  t o  b e  n e g l i g i b l e ;  m oreover th e  f i n i t e  c o n d u c t iv i ty  o f  
th e  g ro u n d  i s  su p p o sed  t o  have  no e f f e c t  on p r o p a g a t io n .

The cym om otive f o r c e  ( c .m . f . )  i s  a  v e c t o r ;  when n e c e s s a ry  i t  may be 
e x p re s s e d  i n  te rm s  o f  com ponents a lo n g  ax es  p e r p e n d ic u la r  t o  t h e  d i r e c t i o n  o f  
p r o p a g a t io n .

The c .m . f .  i s  e x p re s s e d  i n  v o l t s ;  i t  c o r re s p o n d s  n u m e r ic a l ly  t o  th e  
f i e l d  s t r e n g t h  i n  mV/m a t  a  d i s t a n c e  o f  1 km.



Chap. 1 - 6 -

E f f e c t i v e  m onopole r a d i a t e d  power ( e . m . r . p . )
(S ee  R e p o rt 6l 8 o f  t h e  C .C .I .R .)

The pow er s u p p l ie d  t o  an a n te n n a ,  m u l t i p l i e d  by  i t s  g a in  i n  a  g iv e n  
d i r e c t i o n ,  r e f e r r e d  t o  t h a t  o f  a  s h o r t  v e r t i c a l  a n te n n a  in  th e  h o r i z o n t a l  
d i r e c t i o n .

G ain o f  an a n te n n a  ( i n  a  g iv e n  d i r e c t i o n )  r e f e r r e d  t o  a  s h o r t  v e r t i c a l  
a n te n n a

The r a d i a t i o n  may be  e x p re s s e d  e i t h e r  i n  e f f e c t i v e  m onopole 
r a d i a t e d  pow er ( e .m .r .p . , )  o r  in  cym om otive f o r c e  ( c . m . f . ) ;  t o  d e f in e  
th e  g a in  o f  an a n te n n a  in  a  g iv en  d i r e c t i o n  r e f e r r e d  t o  a  s h o r t  v e r t i c a l  
a n te n n a  e i t h e r  o f  t h e  tw o fo l lo w in g  d e f i n i t i o n s  s h o u ld  b e  a d o p te d  :

-  t h e  r a t i o  b e tw een  th e  cym om otive fo rc e  o f  th e  a c tu a l  a n te n n a  
in  a  g iv e n  d i r e c t i o n  and t h e  cym om otive f o r c e  i n  th e  
h o r i z o n t a l  p la n e  o f  a  s h o r t  v e r t i c a l  a n te n n a  w ith o u t  l o s s e s  
on a  p e r f e c t l y  c o n d u c tin g  p l a n e ,  t h e  tw o a n te n n a e  b e in g  
s u p p l i e d  w i th  th e  same pow er;

th e  r a t i o  o f  th e  pow er r e q u i r e d  a t  th e  in p u t  o f  a  s h o r t  
v e r t i c a l  a n te n n a  w ith o u t  l o s s e s  s i t u a t e d  on p e r f e c t l y  
c o n d u c tin g  h o r i z o n t a l  p la n e  t o  p ro d u c e  th e  r e f e r e n c e  
e f f e c t i v e  m onopole r a d i a t e d  pow er ( e .m . r .p .  ) o f  1 kW 
(cym om otive f o rc e  o f  300 V) in  th e  h o r i z o n t a l  
d i r e c t i o n ,  t o  t h e  pow er s u p p l i e d  t o  t h e  a c t u a l  a n te n n a  to  
p ro d u ce  th e  same e .m . r .p .  ( c .m . f . )  i n  th e  g iv e n  d i r e c t i o n .

The r a t i o ,  e x p re s s e d  in  dB, i s  th e  same f o r  th e  two d e f i n i t i o n s .

S y n c h ro n iz e d  ne tw ork

A g roup  o f  t r a n s m i t t e r s  whose c a r r i e r  f r e q u e n c ie s  a r e  i d e n t i c a l  
o r  d i f f e r  o n ly  s l i g h t l y ,  u s u a l l y  by  a  f r a c t i o n  o f  a  Hz, and w hich  
b r o a d c a s t  th e  same program m e.



- 7 - Chap, 2

CHAPTER 2

PROPAGATION

2 .1  G round-w ave p r o p a g a t io n

2 . 1 . 1  The c u rv e s  o f  C .C .I .R .  Recom m endation 368-2  sh o u ld  h e  u s e d  t o
d e te rm in e  t h e  g round -w ave  f i e l d  s t r e n g t h .

In  t h e  c a s e  o f  a  m ixed  p a th  ( i . e . ,  w i th  d i f f e r e n t  v a lu e s  o f  
g ro u n d  c o n d u c t i v i t y ) ,  t h e  m ethod d e s c r ib e d  i n  C .C .I .R . Recom m endation 368-2  
s h o u ld  be  u s e d * ) .  A ppendix  A c o n ta in s  a  s im p l i f i e d  g r a p h ic a l  p ro c e d u re  
w h ich  e n a b le s  a  m ore r a p i d  a p p ro x im a te  c a l c u l a t i o n  t o  be  m ade.

2 .1 .2 .  I n  t h e  a b se n c e  o f  d e t a i l e d  in f o r m a t io n  on g round  c o n d u c t iv i t y  o r  any
o th e r  r e l e v a n t  i n f o r m a t io n ,  ( f o r  ex am p le , t h e  map in c lu d e d  in  th e  F in a l  A c ts  o f  
t h e  A f r ic a n  B r o a d c a s t in g  C o n fe re n c e , G eneva, 1966) t h e  v a lu e  o f  10 S/m sh o u ld  
be  u s e d .

C o C .I.R . R e p o rt 229 -2  c o n ta in s  in fo r m a t io n  on th e  e l e c t r i c a l  
c h a r a c t e r i s t i c s  o f  t h e  s u r f a c e  o f  th e  E a r th  and  on t h e i r  m easu rem en t.

2 .2  Sky-w ave p ro p a g a t io n

W ith in  R eg ion  1 and f o r  A u s t r a l i a  and  New Z e a la n d  ' s th e  sky-w ave 
p r o p a g a t io n  p r e d i c t i o n  m ethod d e s c r ib e d  in  A ppendix  B s h o u ld  be  u s e d .
In  R eg ion  1 t h e  b a s ic  p r o p a g a t io n  fo rm u la  i s  g iv e n  by  E q u a tio n  ( l )  o f  t h a t  
A ppend ix . In  A u s t r a l i a  and New Z e a la n d  th e  b a s ic  p r o p a g a t io n  fo rm u la  i s  
g iv e n  by E q u a tio n  (13 ) o f  t h e  same A pp en d ix . Some exam ples o f  t h e  u s e  o f  
t h i s  m ethod a r e  g iv e n  in  t h e  Annex t o  t h i s  A ppend ix .

W ith in  t h e  A s ia n  p a r t  o f  R eg ion  3 '> t h e  C a iro  N o r th -S o u th  c u rv e ,
g iv e n  in  A ppendix  E , o r  a  m a th e m a tic a l  fo rm u la  w hich  g iv e s  t h e  same r e s u l t ,  
sh o u ld  be  u s e d .  No c o r r e c t i o n s  sh o u ld  be made f o r  s e a  g a in .  P o l a r i z a t i o n  
c o u p lin g  l o s s  s h o u ld  be c a l c u l a t e d  a c c o rd in g  t o  t h e  m ethod d e s c r ib e d  in  
A ppendix  E.

*) A c o m p u te r  p ro g ram m e h a s  b e e n  g iv e n  t o  t h e  I .F .R .B .

**) F o r sky-w ave f i e l d  s t r e n g t h  p r e d i c t i o n ,  t h e  b o u n d a ry  be tw een  A u s t r a l i a  
and  New Z e a la n d , on th e  one h a n d , and th e  A s ia n  p a r t  o f  R eg ion  3 ,  on th e  
o t h e r  h a n d , s h a l l  b e  d e s c r ib e d  by g e o g ra p h ic  l a t i t u d e  11° S o u th .
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F o r p a th s  y h ic h  p a s s  from  one r e g io n  t o  a n o th e r ,  th e  m ethod u se d  
sh o u ld  be  t h a t  w hich a p p l i e s  a t  th e  m id - p o in t  o f  t h e  g r e a t - c i r c l e  p a th o

W ith in  t h e  w hole o f  R eg ions 1 and 3 t h e  r a d i a t i o n  in  a  g iv e n  
d i r e c t i o n  i s  e x p re s s e d  in  dB w ith  r e f e r e n c e  t o  300 V cym om otive f o r c e  o r 
1 kW e .m . r . p ,  The pow ers a r e  e x p re s s e d  i n  dB r e l a t i v e  t o  1 kW.

2 .3  I o n o s p h e r ic  c ro s s -m o d u la t io n * )

F o r p la n n in g  no a c c o u n t sh o u ld  b e  ta k e n  o f  t h e  in f lu e n c e  o f  
i o n o s p h e r ic  c ro s s - m o d u la t io n .

'  I n fo rm a t io n  on io n o s p h e r ic  c r o s s - m o d u la t io n  i s  t o  b e  fo u n d  
i n  t h e  C .C .I .R .  t e x t s ,  p a r t i c u l a r l y  i n  Recom m endation U98  and R e p o rt U60.
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CHAPTER 5

AMPLITUDE MODULATION BROADCASTING STANDARDS

3 •1  C h a n n e l s p a c i n g  a n d  c a r r i e r  f r e q u e n c y  o f  e a c h  c h a n n e l  

S e e  R e s o l u t i o n  C.

3 .2  C la s s  o f  e m is s io n

The w ork o f  t h e  B ro a d c a s t in g  C o n fe ren ce  s h a l l  be  b a s e d  on a  
sy s tem  w ith  d o u b le  s id e b a n d  a m p litu d e  m o d u la tio n  w i t h  P u l l  c a r r i e r .

3 .3  N e c e ssa ry  b a n d w id th

F o r a  b r o a d c a s t in g  s t a t i o n ,  t h e  A d m in is t r a t io n  r e s p o n s ib le  f o r  
th e  t r a n s m i t t e r  s h o u ld  s e l e c t  a  v a lu e  w i th in  t h e  ra n g e  9 kHz (a u d io ­
f re q u e n c y  b a n d w id th  b,^> kHz) t o  20 kHz ( a u d io - f r e q u e n c y  b a n d w id th  10 kH z).

The n e c e s s a r y  b a n d w id th  o f  th e  e m is s io n  i s  one o f  t h e  p a ra m e te rs  
t h a t  i n f lu e n c e  t h e  a d ja c e n t  c h a n n e l p r o t e c t i o n  r a t i o  a s  i n d i c a t e d  by  
t h e  c u r v e s  o f  A p p e n d ix  C. T h is  i s  o ne  o f  t h e  p a r a m e t e r s  
t h a t  may i n  c e r t a i n  c a s e s  b e  t h e  s u b j e c t  o f  n e g o t i a t i o n s  
b e tw een  th e  A d m in is t r a t io n s  c o n c e rn e d  in  t h e  seco n d  s e s s io n  o f  t h e  
C o n fe re n c e .
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CHAPTER 4

TRANSMISSION CHARACTERISTICS

4 .1  Power

The pow er o f  a  t r a n s m i t t e r  s h a l l  be  s p e c i f i e d  a s  c a r r i e r  pow er 
i n  th e  a b se n c e  o f  m o d u la tio n .

C .C .I .R .  Recom m endation 326 -1  g iv e s  u s e f u l  in fo r m a t io n  on th e  
d e f i n i t i o n  and th e  m easurem ent o f  pow er.

4 .2  D i r e c t io n a l  a n te n n a e

P r e s e n t  know ledge shows t h a t  t h e r e  a re  no p a r t i c u l a r  t e c h n i c a l  
d i f f i c u l t i e s  i n  c o n s t r u c t in g  a n te n n a e  w ith  r e d u c e d  r a d i a t i o n  o v e r  a  
w ide ra n g e  o f  a n g le s  i n  th e  h o r i z o n t a l  and v e r t i c a l  p l a n e s .

Thus i t  h a s  b een  p o s s ib l e  t o  o b ta in  w ith  a  th r e e - m a s t  a n te n n a  
a  f r o n t - t o - b a c k  r a t i o  o f  o v e r  25 dB o v e r  a  c o n ic a l  s e c t o r ,  w i th  a  
h o r i z o n t a l  a x i s ,  s u b te n d in g  an a n g le  o f  80 i n  th e  h o r i z o n t a l  p la n e  
and 40 i n  th e  v e r t i c a l  p l a n e .  F o r p la n n in g  p u r p o s e s ,  a  maximum v a lu e  o f  
20 dB w ould  a p p e a r  t o  be  r e a s o n a b le  f o r  r a d i a t i o n  in  th e  h o r i z o n t a l  

. p la n e  and 15 dB f o r  r a d i a t i o n  in  th e  v e r t i c a l  p l a n e ,  p ro v id e d  th e  
a n te n n a  i s  s i t u a t e d  on l e v e l  g ro u n d . A d m in is t r a t io n s  c o u ld ,  h o w ev er, 
a g re e  t o  o t h e r  v a lu e s  o f  p r o t e c t i o n  in  s p e c i a l  c a s e s .

P r e s e n t  te c h n iq u e s  a l s o  make i t  p o s s ib l e  t o  o b t a in  a  
v a r i e t y  o f  r a d i a t i o n  d iag ram s f o r  u se  i n  c e r t a i n  c a s e s .

A n ten n ae  w ith  low  r a d i a t i o n  a t  h ig h  e le v a t i o n  a n g le s  can  
a l s o  be  b u i l t ,  w h ic h , f o r  a  g round-w ave s e r v i c e  a t  n i g h t ,  e n a b le  th e  
a r e a  a f f e c t e d  by  f a d in g  t o  be  f a r t h e r  away from  th e  t r a n s m i t t e r .

N o te s  : 1 . R a d ia t io n  i n  th e  h o r i z o n t a l  p la n e  c o n c e rn s  p r im a r i l y  th e  
g ro u n d  w ave .

2 . R a d ia t io n  i n  th e  v e r t i c a l  p la n e  c o n c e rn s  th e  sky  w ave.

4 . 3  R a d ia te d  pow er o f  t r a n s m i t t i n g  s t a t i o n s

To e x p re s s  th e  r a d i a t e d  pow er o f  a  t r a n s m i t t i n g  s t a t i o n  th e  two 
c o n c e p ts  o f  cym om otive f o r c e  ( c .m . f . )  and e f f e c t i v e  m onopole r a d i a t e d  power 
( e . m . r . p . ) ,  d e f in e d  in  C h a p te r  1 ,  s h o u ld  b e  u se d  t o g e t h e r .
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CHAPTER 5 

RADIO-FREQUENCY PROTECTION RATIOS

5 .1  C o -ch an n e l p r o t e c t i o n  r a t i o s

F o r p la n n in g  p u r p o s e s ,  t h e  fo l lo w in g  v a lu e s  o f  th e  
c o -c h a n n e l  p r o t e c t i o n  r a t i o  s h o u ld  he u se d  :

a )  ~ 30 dB f o r  a  s t a b l e  w anted  s ig n a l  i n t e r f e r e d  w ith  by a  s t a b l e
o r  f l u c t u a t i n g  s i g n a l ,

“  27 dB f o r  a  f l u c t u a t i n g  w anted  s ig n a l  i n t e r f e r e d  w ith  by  a
s t a b l e  o r  f l u c t u a t i n g  s i g n a l .

b ) H ow ever, upon a g reem en t be tw een  th e  A d m in is t r a t io n s  c o n c e rn e d , 
t h e  fo l lo w in g  v a lu e s  may be  u s e d  :

-  up  t o  U0 dB (when t h e  c o n d i t io n s  p e rm i t)  f o r  a  s t a b l e  w anted  
s ig n a l  i n t e r f e r e d  w ith  by a s t a b l e  o r  f l u c t u a t i n g  s ig n a l^

“  up  t o  37 dB (when t h e  c o n d i t io n s  p e rm it)  f o r  a  f l u c t u a t i n g  
w an ted  s i g n a l  i n t e r f e r e d  w ith  by  a  s t a b l e  o r  f l u c t u a t i n g  
s i g n a l .

T hese  v a lu e s  a p p ly  t o  c o u n t r i e s  w here MF i s  t h e  p r i n c i p a l  
m eans o f  p r o v id in g  a  b r o a d c a s t in g  s e r v i c e .

N ote : In  th e  c a s e  o f  f l u c t u a t i n g  w anted  o r  unw anted  s i g n a l s ,  t h e  v a lu e s  
o f  t h e  c o -c h a n n e l  p r o t e c t i o n  r a t i o  a p p ly  f o r  a t  l e a s t  50% o f  t h e  n ig h ts  
o f  t h e  y e a r  a t  m id n ig h t .

5 .2  A d.jacent c h a n n e l p r o t e c t i o n  r a t i o s

The c u rv e s  i n  A ppendix  C e n a b le  t h e  a d ja c e n t  c h a n n e l 
p r o t e c t i o n  r a t i o  t o  be  d e te rm in e d . At th e  se co n d  s e s s io n  o f  th e  
C o n fe re n c e  p la n n in g  s h o u ld  be  b a se d  on c u rv e  A o f  t h i s  A ppendix  
i . e .  u s in g  an  a u d io - f re q u e n c y  b an d w id th  o f  10 kHz. On c o m p le tio n  o f  
t h e  f i r s t  d r a f t  o f  t h e  P la n ,  c u rv e s  B, C and  D may be u s e d ,  s u b je c t  
t o  ag reem en t b e tw een  th e  A d m in is t r a t io n s  c o n c e rn e d .* )

*) The d e le g a t io n  o f  A u s t r a l i a  s t a t e d  t h a t  w here A d m in is t r a t io n s  
c o n s id e r e d  i t  n e c e s s a ry  t o  p ro v id e  a  h ig h  q u a l i t y  medium fre q u e n c y  
b r o a d c a s t in g  s e r v i c e ,  an  a p p r o p r i a t e  v a lu e  o f  a d ja c e n t  c h a n n e l r e l a t i v e  
p r o t e c t i o n  r a t i o  c a n n o t be  ta k e n  from  th e  c u rv e s  o f  A ppendix  C. A 
v a lu e  o f  up t o  0 dB may be a d o p te d , fo l lo w in g  ag reem en t b e tw een  th e  
A d m in is t r a t io n s  c o n c e rn e d .
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CHAPTER 6 

MINIMUM VALUES OP FIELD STRENGTH

6 .1  I n  o r d e r  t o  re d u c e  th e  number o f  v a r i a b l e s ,  i t  was d e c id e d
n o t t o  t a k e  a c c o u n t o f  man-made n o is e  i n  e v a lu a t in g  th e  "minimum v a lu e  o f  
f i e l d  s t r e n g t h " .* )

6 .2  I n f o r m a t i o n  on  a tm o s p h e r i c  n o i s e  a v a i l a b l e  i n  C .C . I .R .
R e p o rt 322  and  v a lu e s  r e s u l t i n g  from  e x p e r ie n c e  and m easu rem en ts i n  th e  
c o u n t r i e s  c o n c e rn e d  w ere u s e d  a s  a  b a s i s  f o r  e s t a b l i s h i n g  "minimum v a l u e s  
o f  f i e l d  s t r e n g t h "  f o r  th e  t h r e e  zones A , B and C in  R eg ions 1 and  3 .

6 .2 .1  The d iv id in g  l i n e  b e tw een  zones A and  B b e g in s  a t  th e  p o in t  
o f  i n t e r s e c t i o n  o f  p a r a l l e l  20 N w ith  th e  w e s te rn  b o rd e r  o f  R eg ion  1 
(No. 126 o f  t h e  R ad io  R e g u la t io n s ) .  Thence i t  fo llo w s  th e  p a r a l l e l  
20 N up t o  t h e  p o in t  o f  i n t e r s e c t i o n  w ith  m e r id ia n  20 E; th e n c e  by- 
g r e a t  c i r c l e  a r c  t o  t h e  i n t e r s e c t i o n  o f  m e r id ia n  44°E w ith  t h e  E q u a to r ;  
th e n c e  i t  fo l lo w s  th e  E q u a to r  up t o  th e  i n t e r s e c t i o n  w ith  m e r id ia n  80 E; 
th e n c e  by  g r e a t  c i r c l e  a rc  t o  t h e  p o in t  w i th  c o o r d in a te s  100°E , 20°N; 
th e n c e  i t  f o l lo w s  th e  p a r a l l e l  20 N up t o  t h e  p o in t  o f  i n t e r s e c t i o n  w ith  
t h e  e a s t e r n  b o r d e r  o f  R eg ion  3 (No. 128 o f  t h e  R ad io  R e g u la t io n s ) .

6 .2 .2  The d iv id i n g  l i n e  be tw een  zones B and C b e g in s  a t  t h e  p o in t  o f  
i n t e r s e c t i o n  o f  p a r a l l e l  6 S w i th  t h e  w e s te rn  b o r d e r  o f  R eg ion  1
(No. 126 o f  th e  R ad io  R e g u la t i o n s ) ;  th e n c e  i t  f o llo w s  th e  p a r a l l e l  
6 °S up t o  t h e  p o in t  o f  i n t e r s e c t i o n  w ith  m e r id ia n  20°E ; th e n c e  by 
g r e a t  c i r c l e  a r c  t o  t h e  p o in t  w i th  c o o r d in a te s  k 6  E , 26 S ; th e n c e  by
g r e a t  c i r c l e  a r c  up t o  t h e  p o in t  w i th  c o o r d in a te s  80°E , 2 0 °S ; th e n c e
i t  f o llo w s  th e  p a r a l l e l  20 S up t o  th e  p o in t  o f  i n t e r s e c t i o n  w ith  t h e  
e a s t e r n  b o r d e r  o f  R eg ion  3 (No. 128 o f  t h e  R ad io  R e g u la t io n s ) .

6 .3  The l i m i t s  o f  th e  t h r e e  zones a re  g iv e n  in  th e  map w h ic h  f o l l o w s .

6 .4  The f o l lo w in g  "minimum v a l u e s  o f  f i e l d  s t r e n g t h "  n e c e s s a r y  t o  
overcom e n a t u r a l  n o is e  ( a t  1 MHz) have  b een  a d o p te d  :

Zone A : 60 dB/lyVm

Zone B : 70 dB/lyVm

Zone C : 63 dB/lyVm

•K- )
'  The "m inim um  v a l u e  o f  f i e l d  s t r e n g th "  c o rre s p o n d s  t o  t h e  minimum 

u s a b le  f i e l d  s t r e n g t h  d e f in e d  i n  C .C .I .R . Recom m endation 499> e x c e p t 
t h a t  man-made n o is e  h a s  n o t b een  ta k e n  i n t o  a c c o u n t .
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6 .5  F req u en cy  dependence  o f  "minimum v a lu e  o f  f i e l d  s t r e n g t h "

The c o r r e c t i o n  v a lu e  Aa t o  he  added  t o  t h e  "m inim um  
v a lu e  o f  f i e l d  s t r e n g th "  t o  overcom e n a t u r a l  n o i s e  f o r  f r e q u e n c ie s  
o th e r  th a n  1 MHz may he d e r iv e d  from  th e  c u rv e  i n  A ppendix  D .*)

'  The d e le g a t io n s  o f  F i n l a n d ,  F r a n c e  a n d  S w eden  c o n s i d e r  t h a t  t h i s  
c u rv e  i s  n o t  v a l i d  f o r  LF a n d  t h a t  lo w e r  "m inim um  v a l u e s  o f  
f i e l d  s t r e n g t h "  c a n  h e  a c c e p t e d .
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CHAPTER 7 

RECEIVERS

I t  i s  n o te d  t h a t  by s e l e c t i n g  i n t e g r a l  m u l t ip l e s  o f  th e  c h a n n e l 
s p a c in g  f o r  u s e  a s  th e  in te r m e d ia te  f re q u e n c y  o r  f r e q u e n c ie s  o f  f u tu r e  
r e c e i v e r s ,  some a d v a n ta g e  may be g a in e d  by r e d u c in g  i n t e r f e r e n c e  
g e n e ra te d  i n t e r n a l l y  i n  th e s e  r e c e i v e r s  ( s e e  C .C .I .R . R e p o rt 4 5 8 -1 , 
i te m  5 * 2 .4 ) .  Such an  a rra n g e m e n t i s  o f  v a lu e  o n ly  when th e  c a r r i e r  
f r e q u e n c ie s  a r e  th e m s e lv e s  i n t e g r a l  m u l t ip l e s  o f  t h e i r  s p a c in g .
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CHAPTER 8

BMPS SHARED BETWEEN BROADCASTING SERVICE 

AND OTHER RADIOCOMMUNICATION SERVICES

,1 The e x i s t i n g  p r o v is io n s  r e l a t i n g  to  th e  c o n d i t io n s  o f  s h a r in g
among s e r v i c e s  w hich  a r e  e s t a b l i s h e d  by  th e  t e x t s  i n  f o r c e  s h o u ld  b e  k e p t 
in  m ind .

The v a r io u s  c a s e s  e n c o u n te re d  a r e  l i s t e d  b e lo w .

8 .1 .1  1^0 -  l6 0  kHz band  (R eg ion  l )  : s h a re d  b e tw een  th e  m a r itim e
m o b ile  and b r o a d c a s t in g  s e r v i c e s  :

-  N os. 174 and 175 o f  t h e  R ad io  R e g u la tio n s

-  E uropean  B ro a d c a s t in g  C o n v e n tio n , C openhagen, 1948 ( A r t i c l e  2 ,  
p a ra g ra p h  2 a ; A r t i c l e  6 , p a ra g ra p h  3a)

-  P ro c e d u re  o f  A r t i c l e  9 o f  t h e  R ad io  R e g u la t io n s .

8 .1 .2  295 ~ 285 kHz band  (R eg io n  l )  : s h a re d  among th e  m a r i tim e  m ob ile^
b r o a d c a s t in g  and  a e r o n a u t i c a l  r a d io n a v ig a t io n  s e r v i c e s  :

-  N os. 1 7 4 , 178 ( a l t e r n a t i v e  a l l o c a t i o n ) ,  177 and 178  o f  t h e  
R ad io  R e g u la tio n s

-  Document annexed  t o  th e  A d d i t io n a l  P r o to c o l  t o  th e  F in a l  A c ts  
o f  t h e  I n t e r n a t i o n a l  R ad io  C o n fe re n c e , A t l a n t i c  C i t y ,  1947 5 
p a ra g ra p h  7

-  E u ropean  B ro a d c a s t in g  C o n v e n tio n , C openhagen, 1948 ( A r t i c l e  2 , 
p a ra g ra p h  2 a ; A r t i c l e  6 , p a ra g ra p h  4 (2 ) )

-  S e r v ic e  ra n g e  o f  ra d io b e a c o n s  : N os. 435 9 4 3 6 , 437 o f  t h e  R adio
R e g u la t io n s

-  P r o t e c t io n  o f  ra d io b e a c o n s  a g a in s t  i n t e r f e r e n c e  : N os.' 433 
and  434 o f  th e  R ad io  R e g u la t io n s  ( a t  l e a s t  10 dB ).

(N o te  : I .C .A .O . p r e s c r i b e s  15 dB i n  Annex 10 t o  t h e  C hicago  
C o n v e n tio n )

-  P ro c e d u re  o f  A r t i c l e  9 o f  t h e  R ad io  R e g u la t io n s .

8 .1 .3  525 ~ 535 kHz ban d  (R eg io n  3) : s h a re d  b e tw een  t h e  m o b ile  and
b r o a d c a s t in g  s e r v i c e s  ( b r o a d c a s t in g  s e r v i c e  i s  a  p e r m i t t e d  s e r v i c e )  :

-  No. 138 o f  th e  R ad io  R e g u la t io n s  f o r  th e  b r o a d c a s t in g  s e r v i c e

-  P ro c e d u re  o f  A r t i c l e  9 o f  th e  R ad io  R e g u la tio n s
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8 .2  In  a d d i t i o n ,  t h e  p r o v i s io n s  o f  N os. 116 and 117 o f  t h e  R ad io  
R e g u la t io n s  ( p r o t e c t io n  o f  b a n d -e d g e s  and c o o r d in a t io n  b e tw een  R e g io n s )  a r e  
a p p l i c a b l e .

8 .3  F i n a l l y ,  a t  t h e  seco n d  s e s s io n  o f  t h e  B r o a d c a s t in g  C o n fe re n c e , 
w h ich  w i l l  be  r e q u i r e d  t o  e s t a b l i s h  a  P la n ,  t h e  c o n d i t io n s  f o r  p u t t i n g  
i n t o  u s e  any new a s s ig n m e n ts  in  t h e  s h a re d  ban d s w i l l  h av e  to  b e  l a i d  down 
in  t h e  form  o f  an a p p r o p r i a t e  c o o r d in a t io n  p ro c e d u re  ( A r t i c l e  9 o f  th e  
R ad io  R e g u la t io n s ) .

8 . 3 . 1  H ow ever, t h e  p r e s e n t  C o n fe re n c e  h a s  no pow ers t o  f i x  t e c h n i c a l  
c r i t e r i a  c o n c e rn in g  rad io c o m m u n ic a tio n  s e r v i c e s  o t h e r  th a n  th e  
b r o a d c a s t in g  s e r v ic e  i n  th e  LF/MF bands f o r  R eg ions 1 and  3 .

8 .4  The F i r s t  S e s s io n  o f  th e  B ro a d c a s t in g  C o n fe re n c e  c o n s id e r s  t h a t ,  
d u r in g  t h e  n e x t r e v i s i o n  o f  t h e  T a b le  o f  F re q u en cy  A l lo c a t io n s  ( a t  th e  
W orld A d m in is t r a t iv e  R ad io  C o n fe re n c e  sc h e d u le d  t o  b e  h e ld  in  1 9 7 9 ) , i t  
w ould b e  d e s i r a b l e  t o  a v o id  a l l o c a t i o n s  w hich  p r o v id e  f o r  s h a r in g  b e tw een  
b r o a d c a s t in g  s e r v i c e  and o th e r  s e r v i c e s ,  such  a s  t h e  m a r i t im e  m o b ile  and 
a e r o n a u t i c a l  r a d io n a v ig a t io n  s e r v i c e s .
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; CHAPTER 9 

METHODS OF PLANNING

9 .1  P la n n in g  p r i n c i p l e s

The R e g io n a l A d m in is t r a t iv e  LF/lYEF B ro a d c a s t in g  C o n fe ren ce  w i l l  
d raw  up  a  new LF/MF f re q u e n c y  a s s ig n m e n t P la n  i n  R eg ions 1 and 3 .

The P la n  w i l l  be  draw n up i n  a c c o rd a n c e  w ith  t h e  p r i n c i p l e  t h a t  
a l l  c o u n t r i e s ,  l a r g e  and  s m a l l ,  have e q u a l  r i g h t s .  I t  s h o u ld  a l s o  be  
b a se d  on th e  n eed s  o f  a d m in i s t r a t io n s  and sh o u ld  b r in g  a b o u t s a t i s f a c t o r y  
r e c e p t io n  c o n d i t io n s  f o r  a l l  p e o p le s ,  h a v in g  r e g a r d  t o  th e  d i f f e r e n t  
c o n d i t io n s  o f  th e  c o u n t r i e s  i n  R eg ions 1 and  3 a n d , i n  p a r t i c u l a r ,  t h e  
n eed s  o f  t h e  d e v e lo p in g  c o u n t r i e s .  '

The P la n  w i l l  be  draw n up h a v in g  r e g a r d  t o  g round-w ave s e r v i c e  
a r e a s  a n d , i n  c e r t a i n  c a s e s ,  o f  sky-w ave s e r v i c e  a r e a s .  The ground-w ave 
may be u s e d  t o  c o v e r  l a r g e  o r  s m a ll  a r e a s .

I t  i s  e x tre m e ly  d e s i r a b l e  t h a t  t h e  c h a n n e l s p a c in g  sh o u ld  be 
u n ifo rm  o v e r  t h e  w ho le  a r e a  c o v e re d  by  th e  P la n .  (The i d e a l  w ould  o b v io u s ly  
be  f o r  t h i s  p r i n c i p l e  t o  a p p ly  th ro u g h o u t  th e  w o r ld .)

I t  i s  d e s i r a b l e  t h a t  th e  n o m in a l c a r r i e r  f r e q u e n c ie s  be i n t e g r a l  
m u l t ip l e s  o f  th e  c h a n n e l s p a c in g  ( se e  R e s o lu t io n  C ).

I n  o r d e r  t o  f a c i l i t a t e  p la n n in g ,  i t  s h o u ld  be n o te d  t h a t  i n  some 
c a s e s  d i r e c t i o n a l  t r a n s m i t t i n g  a n te n n a e  can  be u s e d .

The P la n  sh o u ld  be draw n up  w i th o u t  t a k in g  i n t o  a c c o u n t th e  
d i r e c t i v i t y  o f  r e c e iv i n g  a n te n n a e .

■X- ^
'  The A d m in is t r a t io n s  o f  A u s t r i a ,  B e lg ium , V a t ic a n  C i ty ,  Denmark, 

S p a in ,  I r e l a n d ,  I t a l y ,  N orw ay, N e th e r la n d s ,  Sweden and S w itz e r la n d  e x p re s s e d  
a  p r e f e r e n c e  f o r  b a s in g  t h i s  p la n n in g  p r i n c i p l e  on a d e f i n i t i o n  o f  a 
c o v e ra g e  u n i t .
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9 .2  P la n n in g  m ethods

The p la n  m ust be e s t a b l i s h e d  i n  th e  s p i r i t  o f  th e  p la n n in g  
p r i n c i p l e s ,  b u t  a c c o u n t  s h o u ld  be ta k e n  o f  t h e  f o l lo w in g  f a c t s :

a )  t h e  a v a i l a b l e  f re q u e n c y  sp e c tru m  i s  l i m i t e d ,  a s  a r e  th e  c a p i t a l  
and human r e s o u r c e s ;

b) th e  p rob lem  o f  p ro v id in g  a  f a i r  and r a t i o n a l  a l l o c a t i o n  o f  
c h a n n e ls  and a d e q u a te  pow ers i s  p a r t i c u l a r l y  d i f f i c u l t  i n  th o s e  r e g io n s  o f  
th e  w o rld  w here t h e r e  i s  a  l a r g e  num ber o f  c o u n t r i e s  o r  p o p u la t io n  g ro u p s  
i n  r e l a t i v e l y  c lo s e  p ro x im ity .

A r a t i o n a l  p la n n in g  m ethod i s  n eed ed  to  m axim ize th e  num ber o f  
program m es and th e  q u a l i t y  o f  c o v e ra g e  t h a t  i s  g iv e n  t o  th e  r a d io  
b r o a d c a s t in g  l i s t e n e r .

9 # 2 ,1  B a s ic  c o n s id e r a t io n s

When p la n n in g ,  i t  i s  n e c e s s a r y  t o  o b s e rv e  t h e  fo l lo w in g  b a s ic  
c o n s id e r a t io n s  :

a )  th e  u s e  o f  i d e n t i c a l  c a r r i e r  f r e q u e n c ie s ,  w i th  u n ifo rm  c h a n n e l 
s p a c in g ,  th ro u g h o u t  R eg ions 1 and 3J

b ) th e  r e t e n t i o n  a n d , p o s s i b l y ,  im provem ent o f  th e  c o v e ra g e  o f  th e  
e x i s t i n g  b r o a d c a s t in g  s t a t i o n s  t o  th e  maximum e x te n t  p o s s i b l e ,  h a v in g  
r e g a r d  t o  th e  com m itm ents o f  many c o u n t r i e s ;

c) th e  r e d u c t io n  to  a  minimum, o f  ch an g es in  e x i s t i n g  
f r e q u e n c ie s ;

d) th e  e n d eav o u r t o  m eet to  th e  maximum e x te n t  p o s s i b l e ,  th e  
r e q u ir e m e n ts  o f  a l l  a d m in i s t r a t io n s  f o r  th e  b r o a d c a s t in g  s e r v i c e s  t a k in g  
i n to  a c c o u n t  a d m i n i s t r a t i v e  s u b d iv i s io n s  and th e  num ber o f  la n g u a g e s  
in v o lv e d ;

e) th e  t e c h n i c a l  p a ra m e te rs  a d o p te d  by t h i s  s e s s i o n  o f  th e  
C o n fe re n c e  f o r  d i f f e r e n t  b r o a d c a s t in g  a r e a s ;

f )  th e  t a k in g  i n t o  a c c o u n t o f  th e  s p e c i f i c  n e e d s  o f  c e r t a i n  c o u n t r i e s ,  
i n  v iew  o f  th e  i n s u f f i c i e n t  a v a i l a b i l i t y  o f  a l t e r n a t i v e  means i n  o th e r  
f re q u e n c y  bands ( f o r  exam ple VHF-BM), n o t in g  t h a t  t h e  LF/MF bands a r e  
p a r t i c u l a r l y  s u i t a b l e  a s  a n  econom ic medium f o r  m ass com m unication  o v e r  
l a r g e  a r e a s ;
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g ) t h e  s e t t i n g  a s id e  o f  a  c e r t a i n  num ber o f  low -pow er c h a n n e ls  f o r  
e x c lu s iv e  u s e  by  s t a t i o n s  u s in g  pow ers o f  1 kW o r  l e s s  (C h a p te r  9*6 ).

9 .2 .2  P r a c t i c a l  a s p e c t s  o f  p la n n in g

a )  A t h e o r e t i c a l  l a t t i c e  f o r  f re q u e n c y  c h a n n e l d i s t r i b u t i o n  s h o u ld  
a s s i s t  i n  th e  b a s i c  p la n n in g  ap p ro ach  a d o p te d  in  c e r t a i n  v e ry  l a r g e  a r e a s ;

b )  h o w e v e r, i n  v iew  o f  th e  e x i s t i n g  b r o a d c a s t in g  sy s te m s  and  t h e i r  
f r e q u e n c ie s  i n  u s e ,  some changes may, n e v e r t h e l e s s ,  have  to  be in t r o d u c e d  
to  m od ify  th e  t h e o r e t i c a l  l a t t i c e  d i s t r i b u t i o n  c o n f ig u r a t io n .  In  a r e a s  a t  
t h e  l i m i t s  o f  a  t h e o r e t i c a l  l a t t i c e  p l a n ,  s i m p l i f i e d  c o o r d in a t io n  p ro c e d u re s  
c o u ld  be a d o p te d , i n  th e  fo rm  o f  c o o r d in a t io n  d i s t a n c e s  and  pow ers, w i th in  
th e  l i m i t s  o f  w h ich  a d d i t i o n a l  t r a n s m i t t e r s  w ou ld  n o t  s i g n i f i c a n t l y  a f f e c t  
th e  s e r v i c e  o f  p la n n e d  s t a t i o n s ;

c )  when a  d r a f t  p la n  i s  p r e p a r e d ,  t h e  e x i s t i n g  f r e q u e n c ie s  i n  u s e  
i n  R eg ion  3 s h a l l  f i r s t  be a l ig n e d  t o  th e  n e a r e s t  m u l t i p l e  o f  th e  c h a n n e l 
s p a c in g ;

d) t h e  t h e o r e t i c a l  n e tw o rk  s h o u ld  be  su p p le m e n te d  w ith  o th e r  
t r a n s m i t t e r s  h a v in g  d i f f e r e n t  t e c h n i c a l  p a ra m e te rs  in  o r d e r  t o  p r o v id e  th e  
s e r v i c e  r e q u i r e d ,  a s  d e s c r ib e d  in  p a ra g ra p h  9 *2 . 1 ;

e )  u s in g  th e  above m ethod o f  f re q u e n c y  a ss ig n m e n t , i t  i s  i n  th e  common 
i n t e r e s t  t h a t  A d m in is t r a t io n s  s h o u ld  e x e r c i s e  g o o d w ill  and  m u tu a l 
u n d e r s ta n d in g  i n  c o o r d in a t in g  n a t i o n a l  r e q u ir e m e n ts  t o  o b ta in  t h e  b e s t  
p o s s ib l e  r e s u l t .

The two p la n n in g  m ethods me n tio n e d  above a r e  d e s c r ib e d  in  g e n e r a l  
te rm s  in  A ppendix  G, and  in  d e t a i l  i n  Annexes 1 and  2 t o  t h i s  A ppend ix .
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9 .3  P la n n in g  o f  th e  band  525-1  605 kHz 

9 * 3 .1  P la n n in g  c r i t e r i a

' Some d e le g a t io n s  fa v o u re d  th e  u s e  o f  t h e  sky-w ave f o r  n ig h t - t im e  
c o v e ra g e , a n d , o f  t h e s e ,  some a l s o  th o u g h t  t h a t  a  c e r t a i n  num ber o f  
c h a n n e ls  sh o u ld  be  r e s e r v e d  f o r  t h i s  s e r v i c e  so  t h a t  th e  sky-w ave f i e l d s  
m ig h t be  s u i t a b l y  p r o t e c t e d .  C hannels  f o r  sky-w ave s e r v i c e s  sh o u ld  
p r e f e r a b l y  be l o c a t e d  i n  t h e  h ig h e r  p a r t  o f  t h e  b a n d ; t h e  lo w er p a r t  
o f  th e  band  s h o u ld  be  u se d  f o r  g round-w ave s e r v i c e s  a s  th e  lo w e s t  
f r e q u e n c ie s  a r e  m ost s u i t a b l e  f o r  t h e  c o v e ra g e  o f  v e ry  l a r g e  a r e a s  by 
g ro u n d -w av e .

O th e r  d e le g a t io n s  h e ld  t h e  v iew  t h a t  t h e  band  s h o u ld  n o t  be 
s p l i t  i n t o  su b -b a n d s  and f e l t  t h a t  t h e  w hole  ban d  sh o u ld  be  u s e d  b o th  f o r  
t h e  g round-w ave and sky-w ave s e r v i c e s .  T h ese  d e le g a t io n s  c o n s id e r e d  t h a t  
t h i s  w ould a llo w  th e  p o s s i b i l i t y  o f  p la n n in g  i n  an  optimum m anner th u s  
s a t i s f y i n g  th e  n eed s o f  t h e  v a r io u s  c o u n t r i e s .

B oth  c r i t e r i a  f o r  th e  p la n n in g  o f  th e  MF band  c o u ld  be  u se d  by 
th e  Second S e s s io n  o f  th e  C o n fe ren ce  and  c o o r d in a t io n  b e tw een  c o u n t r i e s  
u s in g  d i f f e r e n t  c r i t e r i a  c o u ld  t a k e  p la c e  a t  t h a t  t im e .

9 *3*2  N om inal u s a b le  f i e l d  s t r e n g th

9 * 3 .2 .1  Sky-Wave s e r v ic e

The sky-w ave s e r v i c e  i s  g e n e r a l l y  in te n d e d  f o r  r u r a l  
a r e a s  w here th e  man-made n o is e  i s  low . The n o m in a l u s a b le  f i e l d  s t r e n g t h  
(E ) f o r  th e  s e r v i c e  p ro v id e d  by th e  sky-w ave s h a l l  be E + 6  dB *).
T h is  v a lu e  o f  E i s  c o n s id e re d  a d e q u a te  and t a k e s  i n t o  a c c o u n t th e  
f l u c t u a t i o n  o f  Sfie r e c e iv e d  s ig n a l .

9 *3 *2 . 2  G round-wave s e r v i c e

In  d a y tim e , th e  s e r v i c e  a r e a  w i l l  i n  g e n e r a l  be  l i m i t e d
:by n a t u r a l  n o i s e .  A c c o rd in g ly , u n d e r  t h e s e  c o n d i t i o n s ,  t h e  v a lu e  o f
E w i l l  be  i d e n t i c a l  t o  t h a t  a s s ig n e d  t o  E . H ow ever, i n  th e  p r e s e n c e  nom to
o f  i n t e r f e r e n c e  by g round-w ave due t o  o th e r  t r a n s m i t t e r s  Enom w i l l  b e
Eja + 3 dB. In  t h e  p re s e n c e  o f  s e v e re  man-made n o i s e  t h e  v a lu e  o f  Enom
c o u ld  be  h ig h e r .

At n i g h t ,  two c a s e s  can  o c c u r  :

*) The v a lu e s  o f  E g iv e n  in  p a ra g ra p h s  9*3 and 9*4 a r e  th o s e  g iv e n  
i n  C h a p te r  6 f o r ' 1 MHz.
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a )  Where th e  g round-w ave s e r v i c e  a r e a  i s  n o t  l im i t e d  by  th e  o n s e t
o f  f a d in g ' c a u se d  by th e  sky-w ave o f  t h e  same t r a n s m i t t e r , t h e  n o m in a l u s a b le  
f i e l d  s t r e n g t h  i s  :

E , = EL, + X dB nom 3̂1

X = 11 dB f o r  r u r a l  a r e a s * )

X = 17 dB f o r  u rb a n  a r e a s

b ) Where th e  t r a n s m i t t e r  power i s  s u f f i c i e n t l y  g r e a t  f o r  t h e  
g round-w ave  s e r v i c e  a r e a  t o  be  l i m i t e d  by f a d in g  due t o  t h e  sky-w ave o f  
t h e  same t r a n s m i t t e r ,  t h e  n o m in a l u s a b le  f i e l d ,  s t r e n g t h  may be  ch o sen
t o  be  g r e a t e r  th a n  th e  v a lu e  g iv e n  a b o v e . I t  s h o u ld  n o t ,  h o w ev er, be  made 
g r e a t e r  th a n  th e  g round-w ave f i e l d  s t r e n g th  a t  t h e  b e g in n in g  o f  t h e  f a d in g  
zo n e .

The u s a b le  f i e l d  s t r e n g th  a t  t h e  b e g in n in g  o f  t h e  f a d in g  zone i s  
a  f u n c t io n  o f  t h e  t r a n s m i t t e r  p o w er, t h e  a n te n n a  c h a r a c t e r i s t i c s  '  and
th e  g ro u n d  c o n d u c t iv i t y .  The f a d in g  zone may be  d e f in e d  by t a k i n g  t h e
p r o t e c t i o n  r a t i o  be tw een  t h e  g round-w ave and th e  sky-w ave t o  be  e q u a l  t o  
t h e  i n t e r n a l  p r o t e c t i o n  r a t i o  a p p l i c a b l e  t o  a  s y n c h ro n iz e d  n e tw o rk ,
i . e .  8 dB.

9*^ P la n n in g  o f  t h e  band  150-285  kHz

9 .^ .1  P la n n in g  c r i t e r i a

The LF band  s h o u ld  be u se d  f o r  t h e  c o v e ra g e  o f  e x te n s iv e  a r e a s ,  
m a in ly  by  g ro u n d -w av e . Where u s e d ,  i t s  u s e  s h o u ld  be  p la n n e d  j o i n t l y  w i th  
t h e  lo w e r p a r t  o f  t h e  MF b a n d .

9 .U .2  N om inal u s a b le  f i e l d  s t r e n g th

A ssum ing t h a t  t h e  LF s e r v i c e  i s  n o t a f f e c t e d  by man-made n o is e  
and  t a k i n g  a c c o u n t o f  t h e  c o r r e c t i o n  f a c t o r  Aa f o r  n a t u r a l  n o is e  a t  
f r e q u e n c ie s  o th e r  th a n  1 MHz (p a ra g ra p h  6 .5  and A ppendix  D) :

E = EL, + IT  dB***) nom ^

*) Some d e le g a t io n s  c o n s id e r e d  a  n o m in a l u s a b le  f i e l d  s t r e n g t h  o f  65 dB 
t o  be  s u i t a b l e  f o r  r u r a l  a r e a s  i n  t h e i r  c o u n t r i e s .

*#) The u s e  o f  an a n t i - f a d i n g  a n te n n a  re d u c e s  th e  p r o b a b i l i t y  o f  
o c c u r r e n c e  o f  t h i s  c a s e .

1 C e r ta in  d e le g a t io n s  c o n s id e r e d  a  v a lu e  o f  E o f  th e  o r d e r  o f  73 dB 
t o  be  a p p r o p r i a t e  in  n o n - t r o p i c a l  r u r a l  a r e a s ?
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9 .5  S y n c h ro n iz e d  N etw ork

F or t h e  p u rp o se s  o f  p la n n in g  and f o r  d e te rm in in g  th e  
p r o b a b i l i t i e s  o f  h a rm fu l i n t e r f e r e n c e ,  a  n e tw o rk  o f  s y n c h ro n iz e d  
t r a n s m i t t e r s  may g e n e r a l ly  be  r e p r e s e n te d  by an  e q u iv a le n t  s i n g l e  
t r a n s m i t t e r  th e  c h a r a c t e r i s t i c s  o f  w h ich  a r e  c a l c u l a t e d  a c c o rd in g  t o  t h e  
m ethod d e s c r ib e d  be low  ' .

9 . 5 . I  C a lc u la t io n  o f  i n t e r f e r e n c e  i n  t h e  c a s e  o f  a  s y n c h ro n iz e d  
ne tw ork

9 .5 .1 .1  I n t e r f e r e n c e  c a u se d  by  a  s y n c h ro n iz e d  n e tw o rk

I n  th e  s im p le  b u t  f r e q u e n t  c a s e  i n  w h ich  th e  t r a n s m i t t e r s  
o f  t h e  s y n c h ro n iz e d  n e tw o rk  u s e  o m n id i r e c t io n a l  a n te n n a e  and  in  
w h ich  th e  t r a n s m i t t e r s  a r e  s u f f i c i e n t l y  c lo s e  t o g e t h e r ,  t h e  
i n t e r f e r e n c e  can  be c a lc u l a t e d  by  r e p l a c i n g  th e  t r a n s m i t t e r s  by 
an  e q u iv a le n t  s in g l e  t r a n s m i t t e r . .  T h is  t r a n s m i t t e r  w i l l  be  
l o c a t e d  a t  t h e  " c e n t r e  o f  g r a v i t y "  o f  t h e  n e tw o rk . T h is  c e n t r e  
i s  d e te rm in e d  a s  t h a t  o f  v a r io u s  m a s s e s , t h e  m ass i n  t h i s  c a s e  
b e in g  th e  sq u a re  o f  t h e  c .m . f .  o f  e a c h  o f  t h e  t r a n s m i t t e r s  Cor 
t h e  e .m . r .p .  o f  ea ch  t r a n s m i t t e r ) .  The r a d i a t i o n  o f  t h i s  
e q u iv a le n t  t r a n s m i t t e r  w i l l  be  t h e  sum o f  t h e  r a d i a t i o n s  o f  e a c h  
t r a n s m i t t e r  o f  t h e  n e tw o rk  ( i . e .  t h e  sum o f  t h e  s q u a re s  o f  t h e  
c . m . f . ! s o r  t h e  a r i t h m e t i c a l  sum o f  t h e  e . m . r . p . ’ s ) .

I f  t h e  t r a n s m i t t e r s  o f  t h e  n e tw o rk  a r e  e q u ip p e d  w ith  
d i r e c t i o n a l  a n te n n a e , t h e  same r u l e s  a p p ly  f o r  t h e  c a l c u l a t i o n  
o f  t h e  i n t e r f e r e n c e  i n  a  g iv e n  d i r e c t i o n  ( t h a t  o f  t h e  
t r a n s m i t t e r  t o  be  p r o t e c t e d ) .  I n  t h i s  c a s e ,  t h e  c e n t r e  o f
g r a v i t y  and th e  r a d i a t e d  pow er o f  t h e  e q u iv a le n t  t r a n s m i t t e r
w i l l  depend on t h e  d i r e c t i o n  c o n s id e r e d .  The c a l c u l a t i o n  o f  t h e  
c e n t r e  o f  g r a v i t y  m ust be e f f e c t e d  w i th  t h e  m asses  p r o p o r t i o n a l  
t o  t h e  r a d i a t e d  pow er o f  th e  t r a n s m i t t e r s  i n  t h e  d i r e c t i o n
c o n s id e r e d .  In  t h e  same w ay, t h e  r a d i a t e d  pow er o f  t h e  e q u iv a le n t
s i n g l e  t r a n s m i t t e r  w i l l  be  d e te rm in e d  by a d d in g  up t h e  r a d i a t e d  
pow ers o f  e a ch  t r a n s m i t t e r  i n  t h e  d i r e c t i o n  c o n s id e r e d .

' More d e t a i l s  can  be  found  i n  C .C .I .R .  R e p o r ts  N os. U59 and. 6 l6 .
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L e t D be th e  d i s t a n c e  betw een  any t r a n s m i t t e r  o f  th e  n e tw o rk  
and any t r a n s m i t t e r  n o t  b e lo n g in g  to  th e  g ro u p  and s u f f e r i n g  i n t e r f e r e n c e ,  
and Df th e  d i s t a n c e  o f  th e  c e n t r e  o f  g r a v i t y  o f  t h e  n e tw o rk  from  t h i s  t r a n s ­
m it te r #  I t  i s  assum ed t h a t  th e  p re v io u s  m ethod i s  a c c e p ta b le  o n ly  i f  :

| D -  D1 | ^  0.15D  i n  t h e  c a s e  o f  c o -c h a n n e l i n t e r f e r e n c e

| D — DT | — 0.25D  in  th e  c a se  o f  a d ja c e n t  c h a n n e l
i n t e r f e r e n c e

I f  th e  c o n d i t io n s  d e s c r ib e d  above f o r  th e  d i s t a n c e s  a r e  n o t  
f u l f i l l e d ,  th e  g e n e r a l  m ethod w i l l  be a p p l i e d ,  w hich  c o n s i s t s  o f  c a l c u l a t i n g  
th e  i n t e r f e r e n c e  c a u se d  by ea ch  t r a n s m i t t e r  i n  th e  s y n c h ro n iz e d  n e tw o rk  and 
a d d in g  up  th e  s q u a re s  o f  t h e  i n t e r f e r e n c e  f i e l d s .  T h is  m ethod i s  c l e a r l y  
v a l i d  i n  a l l  c a s e s ,  and can  be a p p l ie d  s y s t e m a t i c a l l y  i f  th e  v a l i d i t y  o f  th e  
e q u iv a le n t  t r a n s m i t t e r  m ethod i s  c h a l le n g e d .

The r a d io - f r e q u e n c y  p r o t e c t i o n  r a t i o  to  be a p p l ie d  f o r  
i n t e r f e r e n c e  cau sed  by a s y n c h ro n iz e d  n e tw o rk  s u f f e r e d  by th e  s e r v i c e  o f  any 
o th e r  t r a n s m i t t e r  i s  t h e  same a s  f o r  a  s in g l e  t r a n s m i t t e r .

9 . 5 . 1 . 2  I n t e r f e r e n c e  s u f f e r e d  by a t r a n s m is s io n  o f  a  s y n c h ro n iz e d
n e tw o rk

The i n t e r f e r e n c e  s u f f e r e d  by a t r a n s m is s io n  b e lo n g in g  to  a  
s y n c h ro n iz e d  n e tw o rk  may be due to  :

-  th e  o th e r  t r a n s m i t t e r s  o f  th e  s y n c h ro n iz e d  n e tw o rk
( i n t e r n a l  i n t e r f e r e n c e ) ;

-■ o t h e r  t r a n s m i t t e r s  ( e x t e r n a l  i n t e r f e r e n c e ) .

I n  th e  c a s e  o f  e x te r n a l  i n t e r f e r e n c e ,  th e  r a d io - f r e q u e n c y  
p r o t e c t i o n  r a t i o  i s  c o n s id e re d  to  be th e  same a s  i n  th e  c a se  o f  a  s i n g l e  
t r a n s m i t t e r .

I n  th e  c a se  o f  i n t e r n a l  i n t e r f e r e n c e ,  t h e  r a d io - f r e q u e n c y  
p r o t e c t i o n  r a t i o  i s  r e g a rd e d  a s  a  p rob lem  s p e c i f i c  to  ea ch  c o u n try .  H ow ever, 
i n  o r d e r  to  com pare d i f f e r e n t  f re q u e n c y  p l a n s ,  i t  i s  n e c e s s a r y  t o  c a l c u l a t e  
t h e  c o v e ra g e  o f  t h e  t r a n s m i t t e r s  o f  a  s y n c h ro n iz e d  n e tw o rk . T h is  c o v e ra g e  
i s  d e te rm in e d  i n  t h e  same way a s  i n  th e  g e n e r a l  c a s e ,  nam ely  by c a l c u l a t i n g  
f o r  each  t r a n s m i t t e r  th e  u s a b le  f i e l d  s t r e n g th  by th e  fo rm u la  :
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E
u y  E(a e Ĥ ) 8  + r ( a i E b l ) 2  + ^m in

w here and E ^  a r e  t h e  e x t e r n a l  a n d . i n t e r n a l  
, i n t e r f e r e n c e  f i e l d s ,

a  and a . a r e  th e  c o r re s p o n d in g  p r o t e c t i o n  r a t i o s ,  ande i  ■

E . i s  t h e  m inim um  u s a h l e  f i e l d  s t r e n g t h  w h ic h  i s  
m in  d e f i n e d  i n  R e c o m m e n d a tio n  499 o f  t h e  C . C . I . R . ,m m

an d  w h ic h  a t  t h e  sam e t im e  t a k e s  i n t o  a c c o u n t  
n a t u r a l  an d  m an-m ade n o i s e .

T h is , f o r m u la  c o r r e s p o n d s  to  t h a t  g i v e n  i n  C .C . I .R .  R e c o m m e n d a tio n  499*

I n  t h i s  c a l c u l a t i o n ,  t h e  i n t e r n a l  p r o t e c t i o n  r a t i o  f o r  
p l a n n i n g  p u r p o s e s  i s  t a k e n  a s  8 dB.

9 . 5 . 2  . , Recom m endation AA d e a ls  w i th  t h e  u s e  o f  s y n c h ro n iz e d
n e tw o r k s .

9 .6  Low-power c h a n n e ls

9 .6 .1  P r i n c i p l e s  o f  p la n n in g

I t  i s  recommended :

-  t h a t  s im p l i f i e d  m ethods s h o u ld  be u s e d  f o r  t h e  p r e p a r a t i o n  o f  
th e  P la n  and a l s o  f o r  c o o r d in a t io n  o f  any s u b se q u e n t a d d i t io n s  
o r  m o d i f ic a t i o n s ;

-  t h a t  low -pow er c h a n n e ls  (LPCs) s h o u ld  n o t  b e  a d ja c e n t  t o
, c h a n n e ls  u se d  by t r a n s m i t t e r s  p r o v id in g  a  s e r v i c e  i n  t h e  same 

a r e a  w ith  low  u s a b le  f i e l d  s t r e n g t h s ;

-  t h a t  LPCs s h o u ld  be s u f f i c i e n t l y  s e p a r a te d  from  each  o th e r  i n  
f re q u e n c y  i n  o r d e r  t o  a llo w  s im u lta n e o u s  u s e  i n  th e  same a r e a ;

- t h a t  LPCs sh o u ld  b e  r e s e r v e d  f o r  t r a n s m i t t e r s  w hich  c a n n o t 
form  p a r t  o f  a  s y n c h ro n iz e d  n e tw o rk  on a n o th e r  c h a n n e l .
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The v a lu e  o f  t h e  n o m in a l u s a b le  f i e l d  s t r e n g th  i n  low -pow er 
c h a n n e ls  s h o u ld  b e  88  dB(yV /m ). H ow ever, t h e  r e s u l t a n t  f i e l d  s t r e n g t h  o f  
a  low -pow er t r a n s m i t t e r  n e tw o rk  a t  th e  b o u n d a ry  o f  t h e  t e r r i t o r y  o f  any 
o t h e r  c o u n try  s h o u ld  n o t  e x c e e d  0.5,m V/m  e x c e p t  by  ag reem en t w i th  t h e  
A d m in is t r a t io n  c o n c e rn e d . In  c a s e s  w here c o u n tr i e s  a r e  s e p a r a te d  by  s e a  
w a te r ,  th e  0 .5  mV/m f i e l d  s t r e n g t h  s h a l l ,  i n  p r i n c i p l e ,  n o t  be ex ceed ed  a t  
th,e m id - p o in t  o f  th e  o v e r -w a te r  p a th ,  u n l e s s  o th e r  ag reem en t be tw een  th e  
A d m in is t r a t io n s  c o n c ern ed  i s  a c h ie v e d .

P a ra g ra p h  9 .6 .2  shows th e  m ethod o f  c a l c u l a t i n g  t h i s  f i e l d  s t r e n g t h .

9 .6 .2  M ethods o f  p la n n in g  low -pow er c h a n n e ls

9 . 6 . 2 .1  M ethod o f  p la n n in g * )

The n o m in a l u s a b le  f i e l d  s t r e n g th  i n  t h e s e  c h a n n e ls  i s  
l i m i t e d  t o  88  dB(yV/m ). To e n s u re  t h a t  t h i s  v a lu e  i s  n o t  e x c ee d e d  as a  
r e s u l t  o f  i n t e r f e r e n c e  from  t r a n s m i t t e r s  i n  o th e r  c o u n t r i e s ,  t h e  t r a n s m i t t e r  
n e tw o rk  o f  ea ch  C oun try  s h o u ld  b e  so  r e g u l a te d  t h a t  th e  r e s u l t a n t  f i e l d  
s t r e n g t h  a t  t h e  b o r d e r  o f  any n e ig h b o u r in g  c o u n try  o r  a t  th e  m id -p o in t  o f  an 
o v e r - w a te r  p a th  does n o t e x c e e d  0 .5  mV/m in  any LPC.

The r e s u l t a n t  f i e l d  s t r e n g t h  i n  mV/m i s  c a l c u l a t e d  a c c o r d in g  t o  
t h e  fo rm u la  V E i2 + E2 2 + E | 2 + . . . ,  w here  Eq, E2 , E3 , . . .  a r e  t h e  v a lu e s  o f  
f i e l d  s t r e n g t h  i n  mV/m due t o  each  i n d iv i d u a l  t r a n s m i t t e r  i n  a  c o u n try  
o p e r a t in g  i n  a  g iv e n  LPC. O nly f i e l d  s t r e n g th s  due t o  s t a t i o n s  w i th in  500 km 
o f  th e  b o r d e r  o f  a  n e ig h b o u r in g  c o u n try  o r  a t  th e  m id -p o in t  o f  an  o v e r - w a te r  
p a th  w i l l  be  in c lu d e d  in  th e  c a l c u l a t i o n .

'  I t  may b e  o f  a s s i s t a n c e  t o  A d m in is t r a t io n s  when d raw in g  up t h e i r  
r e q u ir e m e n ts  f o r  LPC a s s ig n m e n ts  t o  n o te  t h a t  an  a p p ro x im a te  i n d i c a t i o n  o f  
t h e i r  q u o ta  o f  a s s ig n m e n ts  i n  t h e s e  c h a n n e ls  may be  a s s e s s e d  on th e  b a s i s  o f  
u n ifo rm  pow er d e n s i t y .  The t o t a l  pow er u se d  in  a  c o u n try  o f  a r e a  A km^ i s  
th e n  a p p ro x im a te ly  A tim e s  50 mW in  any LPC. The e x a c t  t o t a l  pow er w i l l  
depend  upon l o c a l  c o n d i t io n s  and  w i l l ,  i n  any c a s e ,  b e  l e s s  i f  t r a n s m i t t e r s  
a r e  c o n c e n t r a te d  n e a r  th e  b o r d e r s  w i th  o t h e r  c o u n t r i e s .



Chap. 9 - 32 -

. These v a lu e s  o f  f i e l d  s t r e n g th  E ^ , E ^ , E3 , e t c .  a r e  t o  "be c a l c u l a t e d  
a c c o rd in g  t o  th e  c u rv e s  shown in  f o l lo w in g  f i g u r e ,  t a k i n g  a c c o u n t o f  th e  r a d i a t e d  
pow er o f  t h e  t r a n s m i t t e r  and  th e  d i s t a n c e  from  t h e  b o r d e r  o f  t h e  n e ig h b o u r in g  
c o u n tr y ,  o r  a t  th e  m id -p o in t  o f  an  o v e r - w a te r  p a th .  T hese  c u rv e s  a r e  f o r  g ro u n d  , 
wave p r o p a g a t io n  and  an e .m . r .p .  o f  1 kW (c .m .f . .  o f  300 V) i n  t h e  h o r i z o n t a l  
p l a n e ,  an d  f o r  a  f re q u e n c y  o f  1 MHz. C urves A and  B a r e  b a s e d  upon a  g round  
c o n d u c t iv i ty  o f  10 mS/m o v e r  la n d  and  H S/m o v e r  s e a  (w hich a r e  n o rm a lly  u s e d  
f o r  p la n n in g  p u r p o s e s ) .  Where th e  g ro u n d  c o n d u c t iv i ty  i s  known t o  be  s i g n i f i c a n t l y  
g r e a t e r  th a n  10 mS/m, t h e  Curve C (.30 mS/m) s h o u ld  b e  u s e d  f o r  c a l c u l a t i o n .

Curve D sh o u ld  be  u se d  f o r  sky  wave p ro p a g a tio n .;  i t  h a s  b e e n  
assum ed t h a t  th e  t r a n s m i t t i n g  a n te n n a  i s  a  s h o r t ,  v e r t i c a l  a n te n n a .

9 * 6 .2 .2  M o d if ic a t io n  o f  th e  P la n  '

S u b seq u en t t o  th e  Second S e s s io n  o f  t h e  C o n fe re n c e , c e r t a i n  
a d m i n i s t r a t io n s  may r e q u i r e  t o  m od ify  o r  add  t o  t h e i r  r e q u ir e m e n ts  f o r  LPCs.
In  th e s e  c ir c u m s ta n c e s ,  a d m in is t r a t io n s  may make c h a n g e s , c o o r d in a t in g  o n ly  w i th  
th o s e  c o u n t r i e s  whose b o r d e r s  a re  w i th in  a  c e r t a i n  d i s t a n c e  o f  th e  new o r  
m o d if ie d  s t a t i o n .  T h is  c o o r d in a t io n  d i s t a n c e  depends upon th e  r a d i a t i n g  
c h a r a c t e r i s t i c s  o f  t h e  new o r  m o d if ie d  s t a t i o n ;  i t  i s  shown in  t h e  t a b l e  be low .

T h is  T ab le  i s  b a s e d  on th e  a ssu m p tio n , t h a t  t h e  a d d i t i o n  o f  a
f u r t h e r  t r a n s m i t t e r  does n o t  i n c r e a s e  t h e  n o m in a l u s a b le  f i e l d  s t r e n g th  due
to . th e  o t h e r  t r a n s m i t t e r s  i n  th e  same c h a n n e l by  more th a n  0 .2  dB, t a k i n g  i n t o
a c c o u n t b o th  ground-w ave and sky-w ave p r o p a g a t io n .

The s i m p l i f i e d  c o o r d in a t io n  s h o u ld  n o t  be  u se d  f o r  th e  a d d i t i o n  
o f  s y n c h ro n iz e d  t r a n s m i t t e r s  i f  t h e  t o t a l  e q u iv a le n t  pow er o f  th e  g roup  
ex c ee d s  1 kW.

Where new re q u ire m e n ts  a r e  su ch  t h a t  th e  s i m p l i f i e d  c o o r d in a t io n  
c a n n o t be  u s e d , th e  n o rm al c o o r d in a t io n  p ro c e d u re  w i l l  b e  a p p l i e d .

'  T h is  t e x t  s h o u ld  b e  ad d ed  i n  th e  p r o v is io n s  f o r  c o o r d in a t io n  
p ro c e d u re s  w hich  w i l l  be  a d o p te d  by  th e  Second S e s s io n  o f  t h e  C o n fe re n c e .
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TABLE

c .m .f . e .m .r .p , .  ., , C o o rd in a t io n  d i s t a n c e
(V) (kW) . (km)

300 1 . 0 700

260 0 .7 5 500

212 0 .5 1*00

150 0 .2 5 2 0 0 , 350*)

95 0 .1 7 0 , 250*)

67 0 .0 5 .........................5 0 , 2 0 0 *)

* ) V a lu es  f o r  a  p r o p a g a t io n  p a th  o v e r - s e a . ,
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CHAPTER 10

. FORM OF SUBMISSION OF REQUIREMENTS

F re q u en c y  re q u ir e m e n ts  m ust be  s u b m itte d  on th e  fo rm  shown 
i n  A ppendix  F .

The Annex t o  t h i s  A ppendix  c o n ta in s  d e t a i l e d  i n s t r u c t i o n s  
c o n c e rn in g  th e  m anner i n  w h ich  t h e  form  sh o u ld  be  c o m p le te d .
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APPENDIX A

A GRAPHICAL METHOD FOR ESTIMATION OF PROPAGATION 

OVER MIXED PATHS

C .C .I .R . Recom m endation 3 6 8 -3  c o n ta in s  a  s e m i-e m p ir ic a l  
m ethod t o  be  u s e d  f o r  th e  c a l c u l a t i o n  o f  f i e l d - s t r e n g t h s  o v e r  m ixed p a th s  
( inhom ogeheous sm ooth e a r t h ) .  T h is  m ethod i s  g e n e r a l l y  e a sy  t o  u s e ,
p a r t i c u l a r l y  w ith  th e  a id  o f  a co m p u te r.

F o r p la n n in g  p u rp o se s  w here th e  c o v e ra g e  o f  a  c e r t a i n  
t r a n s m i t t e r  h a s  t o  be  d e te rm in e d , a  g r a p h ic a l  p r o c e d u r e ,  b a se d  on th e
same m eth o d , m ig h t be  c o n v e n ie n t f o r  a  r a p i d  e s t im a t io n  o f  th e  d i s t a n c e
a t  w hich  th e  ground-w ave, f i e l d - s t r e n g t h  h a s  a  g iv e n  v a lu e .

A s h o r t  d e s c r i p t i o n  o f  th e  g r a p h ic a l  m ethod i s  g iv e n  h e r e .

F ig u re  1 a p p l i e s  t o  a  p a th  h a v in g  two s e c t i o n s , o f  l e n g th s  d-^
and d ^ , w i th  d i f f e r e n t  e l e c t r i c a l  c o n s ta n ts  cr^, and r e s p e c t i v e l y .
In  t h i s  ex a m p le , th e  com plex d i e l e c t r i c  c o n s ta n t  e(cr^ i s  assum ed t o
be  g r e a t e r  th a n  £ ( 0 o e 2 ^* ^ o r  d i s t a n c e s  ^  > th e  f i e l d - s t r e n g t h  c u rv e  
o b ta in e d  by th e  m ethod d e s c r ib e d  in  C .C .I .R . Recom m endation 3 6 8 -2 . 
l i e s  b e tw een  th e  c u rv e s  c o r re s p o n d in g  t o  th e  two d i f f e r e n t  e l e c t r i c a l  
p r o p e r t i e s  E(ch e^ ) and E(oh £ p ) . At th e  d i s t a n c e  2 d^ (w here d^ i s  th e  
d i s t a n c e  from  th e  t r a n s m i t t e r  t o  th e  b o r d e r  s e p a r a t i n g  th e  two s e c t i o n s ) ,
th e  c u rv e  i s  h a lf -w a y  b e tw een  th e  c u rv e s  E(cs^ £_) and  E(cr p ro v id e d
t h a t  th e  f i e l d - s t r e n g t h  i s  p l o t t e d  l i n e a r l y  m  aB. In  a d d i t i o n ,  t h i s  
c u rv e  h a s  an a s y m p to te , w hich  d i f f e r s  by m dB from  th e  E (a  e^) c u rv e ,  as
i n d i c a t e d  in  F ig u re  1 ,  w here m i s  h a l f  th e  d i f f e r e n c e  in  dB, a t  d = d ^ ,
be tw een  th e  c u rv e s  E(o\^ £^) and E (a^  £2 ^* ^  e a s y  ̂-raw  th e  r e s u l t i n g
f i e l d - s t r e n g t h  c u rv e  from  th e  p o in t  th ro u g h  w hich  i t  p a s s e s  a t  d = 2 d^ and 
i t s  a sy m p to te .

F ig u re  2 shows th e  c u rv e  o b ta in e d  f o r  a  tw o - s e c t io n  p a th  w ith  
e l e c t r i c a l  c o n s ta n t s  now ch a n g in g  from  a  , £^ t o  a  , e , w here t h e  com plex 
d i e l e c t r i c  c o n s ta n t  e(ct e^ ) i s  g r e a t e r  th a n  e ( o  £ ^ ) , as  above . The same 
p ro c e d u re  can  be  a p p l ie d  h e r e ,  b e a r in g  in  m ind t h a t  t h e  a sy m p to te  i s  now 
p a r a l l e l  t o  th e  E (a^  e ) c u rv e .
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F o r p a th s  c o n s i s t i n g  o f  m ore th a n  two s e c t i o n s ,  each  change o f  
c o n s ta n ts  i s  d e a l t  w ith  s e p a r a t e l y ,  i n  th e  same way a s  t h e  f i r s t  c h an g e .
The r e s u l t i n g  c u rv e  i s  c o n t in u o u s ,  each  p o r t i o n  b e in g  d i s p la c e d  t o  
c o rre s p o n d  w ith  th e  v a lu e  a t  th e  end o f  t h e  p r e v io u s  s e c t i o n .

F ig u re  3 i n d i c a t e s  how th e  a p p ro x im a te  g r a p h ic a l  p ro c e d u re  can  
be u se d  t o  d e te rm in e  th e  d i s t a n c e  a t  w h ich  th e  f i e l d - s t r e n g t h  i s  1 mV/m 
f o r  a  t r a n s m i t t e d  pow er o f  100 kW o v e r  a  p a th  h a v in g  s e v e r a l  s e c t i o n s  w ith  
d i f f e r e n t  v a lu e s  o f  c o n d u c t iv i t y .

By means o f  ground-w ave p ro p a g a t io n  c u rv e s  f o r  th e  t h r e e  d i f f e r e n t
v a lu e s  o f  c o n d u c t i v i t y ,  w here th e  f i e l d - s t r e n g t h  i s  g iv e n  in  dB r e l a t i v e
t o  1 pV/m f o r  a  t r a n s m i t t e d  pow er o f  1 kW, th e  g r a p h ic a l  p ro c e d u re  i s
r e p e a te d  f o r  th e  v a r io u s  s e c t i o n s .  The v a lu e s  1 mV/m and 100 kW 
c o rre s p o n d  t o  U0 dB r e l a t i v e  t o  1 pV/m and 1 kW, w h ich  g iv e s  a  d i s t a n c e  
o f  170  km in  th e  exam ple.

F o r th e  u s e  o f  th e  g r a p h ic a l  p r o c e d u r e ,  i t  w ould  be c o n v e n ie n t ,  
on th e  same g r a p h , t o  have  g round-w ave p r o p a g a t io n  c u rv e s  f o r  v a r io u s  
e l e c t r i c a l  c o n s ta n t s  a t  each  f re q u e n c y  c o n c e rn e d . Exam ples o f  such  c u rv e s  
a re  g iv e n  in  F ig u re s  k and 5 f o r  200 and 700 kH z; t h e  d a sh ed  c u rv e s  each  
r e p r e s e n t  t h e  a r i t h m e t i c  mean o f  th e  f i e l d  s t r e n g th s  i n  dB ( i . e .  t h e  
g e o m e tric  mean o f  t h e  f i e l d  s t r e n g th s  i n  a b s o lu te  te rm s )  c o r re s p o n d in g  t o  
th e  two a d ja c e n t  s o l i d  c u rv e s .  F u r th e r  s e t s  o f  c u rv e s  can  e a s i l y  be  
p re p a re d  f o r  a  num ber o f  f r e q u e n c ie s  by means o f  C .C .I .R .
Recom m endation 3 6 8 -2 .

The a c c u ra c y  o f  t h i s  g r a p h ic a l  p ro c e d u re  depends on th e  
d i f f e r e n c e  in  s lo p e  o f  th e  p r o p a g a t io n  c u r v e s , and  i s  t h e r e f o r e  t o  an 
e x te n t  d e p e n d en t on th e  f r e q u e n c y . F o r LF f r e q u e n c ie s ,  th e  d i f f e r e n c e  
be tw een  th e  r e s u l t  o b ta in e d  by th e  m ethod d e s c r ib e d  in  C .C .I .R . 
Recom m endation 368-2  and t h a t  o b ta in e d  by th e  a p p ro x im a te  p ro c e d u re  i s  
n o rm a lly  m in im a l, b u t  f o r  th e  h ig h e s t  MF f r e q u e n c ie s  t h e r e  may b e  a  
d i f f e r e n c e  o f  up t o  3 dB f o r  many p a th s .

F ig u re  6 o f  t h i s  A ppendix i s  a  co m p ariso n  be tw een  r e s u l t s  
o b ta in e d  by com puter u s in g  th e  p ro c e d u re  d e s c r ib e d  in  C .C .I .R .
Recom m endation 368-2  and th o s e  o b ta in e d  by th e  a p p ro x im a te  g r a p h ic a l  
p ro c e d u re .
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c h a m p  en  
dB  (juV /m ) 

F ie ld -s tre n g th  
in d B  (/tV /m ) 

In te n s id a d  d e  c 
en  d B  (/uV /m )

C o u rb e  d e  c h a m p  d e  M illin g to n  p o u r  
u n e  seu le  v a r ia t io n  d e s  c o n s ta n te s  
d u  sol

M illin g to n  fie ld - s tr e n g th  c u rv e  fo r  o n e  
c h a n g e  o f  e a r th  c o n s ta n ts

C u rv a  d e  la in te n s id a d  d e  c a m p o  de 
M illin g to n  e n  el c a so  d e  u n a  so la 
v a r ia c io n  d e  las c o n s ta n te s  de l su elo

NO? «^'V■*<y'
-

OxS

d = dt d = 2d1

F IG U R E  1 -  F IG U R A  1

Figure 2 — Figura 2
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T e r re

cham p en 
F ield-strength  in 
in tensidad d e  cam po en

dB (M V/m ), P=1 kW

700 kHz
FIG U R E 3  -  FIG U R A  3
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dB
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FIG U RE 6  -  FIG U RA  6

f  = 700 kHz
Dans les trois exem ples ci-dessous :
 p ro c td e  graphique ap p ro c h i
  m e thode  d e  I’Avis 368-2

In the  th ree  exam ples below  :
—  approxim ate  graphical m ethod
—  m ethod  o f Recom m endation  368-2

\ - i

En los tres ejemplos:
----- P rocedim iento grMico aprox im ado
-----  M 6todo de  la R ecom endacidn 368-2

\ " " "

6  - ■'} 10 ~3 S /m 1 10-3 3 10"3 5 3103 \  >0~3

Z r : 15 5 15 eo 15 \ 5

\  *  ^

20 50 70 100
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APPENDIX B

SKY-WAVE FIELD-STRENGTH PREDICTION METHOD FOR THE FREQUENCY 

RANGE 150 TO 1605 kHz FOR REGION 1 ,  AUSTRALIA AND NEW ZEALAND

L i s t  o f  sym bols

Id S o l a r - a c t i v i t y  f a c t o r  g iv e n  in  S e c t io n  2 .6

d Ground d i s t a n c e  be tw een  t r a n s m i t t e r  and  r e c e i v e r  (km)

F 0 A nnual m edian  f i e l d  s t r e n g th  a t  t h e  r e f e r e n c e  t im e  d e f in e d
i n  S e c t io n  2 (db above 1 yV/m)

F-fc A nnual m edian  f i e l d  s t r e n g th  a t  t im e  t  (dB above 1 yV/m)

f   ̂ F req u en cy  (kHz)

f ! A f re q u e n c y  d e f in e d  in  E q u a tio n  ( 6 ) (kHz)

G A ntenna g a in  r e f e r r e d  t o  a  s h o r t  v e r t i c a l  a n te n n a  i n  t h e
d i r e c t i o n  o f  p ro p a g a t io n

Go Sea g a in  f o r  a  t e r m in a l  on th e  c o a s t  (dB)

Gs S ea  g a in  f o r  a  t e r m in a l  n e a r  th e  s e a  (dB)

h T r a n s m i t t in g  a n te n n a  h e ig h t

hr  H e ig h t o f  r e f l e c t i n g  l a y e r  (km)

I  M agnetic  d ip  a n g le  ( d e g r e e s )

k  B a s ic  l o s s  f a c t o r  due to  t h e  a b s o r p t io n  i n  t h e  io n o s p h e re

kp . L oss f a c t o r  due t o  a b s o r p t io n  in  th e  io n o sp h e re

Lp E x cess  p o l a r i z a t i o n  c o u p lin g  l o s s  (dB)

L t D iu rn a l  l o s s  f a c t o r  (dB)

P R a d ia te d  pow er (dB above 1 kW)

p S la n t  p r o p a g a t io n  d i s t a n c e  (km)

Q A s e a - g a in  p a ra m e te r  g iv e n  i n  S e c t io n  2 .3

R T w elve-m onth  sm oothed Z u r ic h  su n s p o t number

s D is ta n c e  o f  t e r m in a l  from  s e a ,  m easu red  a lo n g  g r e a t - c i r c l e
p a th  (km)

t  Time r e l a t i v e  t o  s u n s e t  o r  s u n r i s e  (h o u rs )

V T r a n s m i t t e r  cym om otive f o r c e  (dB above 300 v o l t s )

0 D i r e c t io n  o f  p ro p a g a t io n  r e l a t i v e  t o  m a g n e tic  E a s t-W est
(d e g re e s )

A W aveleng th

$ A g eo m ag n e tic  l a t i t u d e  p a ra m e te r
* n I ■ , -y r. , • . I ’ | ( d e g r e e s ,  p o s i t i v e  i nG eom agnetic  l a t i t u d e  o f  t r a n s m i t t e r  ; ■ ,T > n o r t h e r n  h e m is p h e re ,

G eom agnetic  l a t i t u d e  o f  r e c e i v e r  J  n e g a t iv e  i n  s o u th e rn
h e m isp h e re )
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1 . I n t r o d u c t i o n

T h is  method of  p r e d i c t i o n  g iv e s  th e  n ig h t - t im e  sky-wave f i e l d  s t r e n g th  produced, 
f o r  a g iv en  power r a d i a t e d  from one o r  more v e r t i c a l  a n te n n a e ,  when measured by a loop  a e r i a l  
a t  ground l e v e l  a l ig n e d  i n  a  v e r t i c a l  p lan e  a long  th e  g r e a t  c i r c l e  p a th  to  th e  t r a n s m i t t e r .
I t  a p p l i e s  f o r  p a th s  o f  l e n g th s  up t o  12,000 km. However i n  band 5 i t  was on ly  v e r i f i e d  
f o r  p a th s  o f  up t o  5000 km. The accu racy  o f  p r e d i c t i o n  v a r i e s  from r e g io n  t o  r e g io n  and may 
be improved i n  c e r t a i n  r e g io n s  by a p p ly in g  m o d if ic a t io n s  such a s  th o se  shown i n  S e c t io n  5«
I n  any case  th e  method shou ld  be used  w i th  c a u t io n  f o r  geomagnetic  l a t i t u d e s  g r e a t e r  th a n  60° 
and f o r  d i s t a n c e s  l e s s  th an  3 0 0  km,

2. A nnual m ed ian  n i g h t - t i m e  f i e l d  s t r e n g t h

The p r e d i c te d  sky-wave f i e l d  s t r e n g th  i s  g iv en  by :

Fo = v + Gg -  Lp + 105-5 -  20 lo g 10P -  lo"3 kpP . (1)

where F = annual median of  h a l f - h o u r l y  median f i e l d  s t r e n g t h s  (dB above 1 uV/m) a t  th e  or e f e re n c e  tim e d e f in e d  i n  S e c t io n  2 .1 .

, V = t r a n s m i t t e r  cymomotive f o r c e ,  dB above a  r e f e r e n c e  cymomotive f o rc e  o f  
3 0 0  v o l t s

G = s e a - g a in  c o r r e c t i o n ,  dBO

Lp= excess  p o l a r i z a t i o n - c o u p l i n g  l o s s ,  dB 

p = s l a n t - p r o p a g a t i o n  d i s t a n c e ,  km

k^= l o s s  f a c t o r  in c o r p o r a t in g  e f f e c t s  o f  io n o sp h e r ic  a b s o r p t io n ,  fo c u s in g  
and t e r m in a l  l o s s e s ,  and lo s s e s  betw een hops on m u l tH io p  p a th s

2 .1  R eference  t i m e ■

The r e f e r e n c e  tim e i s  ta k e n  a s  s i x  ho u rs  a f t e r  th e  tim e a t  which th e  sun s e t s  a t  
a p o in t  S on th e  s u r f a c e  o f  the  e a r t h .  For p a th s  s h o r t e r  th a n  2000 km, S i s  th e  m id -p o in t  o f  
th e  p a th .  On lo n g er  p a th s ,  S i s  750 km from th e  t e r m in a l  where th e  sun s e t s  l a s t ,  measured 
a lo n g  th e  g r e a t - c i r c l e  p a th .
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2 . 2 Cymomotive f o r c e

The cymom otive f o r c e  Y i n  th e  a z im u th  and th e  e l e v a t i o n  o f  t h e  d i r e c t i o n  o f  
p r o p a g a t i o n  i s  c a l c u l a t e d  by  th e  f o rm u la  :

V = P» + G (2 )

w here  ' P ' ,  e x p r e s s e d  i n  dB ( k ¥ ) ,  i s  t h e  power s u p p l i e d  by t h e  t r a n s m i t t e r  to  th e
a n te n n a  t r a n s m i s s i o n  l i n e ,  w h i l e  n e g l e c t i n g  f o r  p l a n n i n g  p u r p o s e s  v a r i o u s
l o s s e s  i n  t h e  a n t e n n a  and i t s  t r a n s m i s s i o n  l i n e ,

and w here  G i s  t h e  g a i n  o f  t h e  a n t e n n a  i n  dB i n  t h e  d i r e c t i o n  o f  p r o p a g a t i o n  r e f e r r e d
t o  a  s h o r t  v e r t i c a l  a n t e n n a  ( s e e  C h a p te r  l ) .

F o r  a  s im p le  v e r t i c a l  a n t e n n a ,  w i t h o u t  l o s s e s ,  t h i s  g a i n  i s  g i v e n  by
F i g u r e  1 .

Sea g a in

Gg i s  th e  a d d i t i o n a l  s i g n a l  g a in  when one o r  b o th  t e r m in a l s  i s  s i t u a t e d  nea r
th e  s e a .  G f o r  a s in g l e  t e r m in a l  i s  g iv en  by :

O

G„ = G -  ic f3 (dB) (3)S o Go

where Gq i s  t h e  g a in  when th e  t e r m in a l  i s  on th e  coast.,  f  i s  th e  f requency  in  kHz and s 
i s  t h e  d i s t a n c e  in  km o f  th e  t e r m in a l  from th e  s e a ,  measured a long  t h e  g r e a t - c i r c l e  p a th .
Q = O. b k  in  band 5 and 1 .75  i n  band 6. G i s  g iven  in  Annex F ig u re  2 as a f u n c t io n  o f
d f o r  bands 5 and 6. In  band 5, Gq = 10 §B when d > 6500 km. E qua tion  (3) a p p l i e s  f o r  
v a lu e s  o f  s' such t h a t  Gg > 0. For l a r g e r  v a lu e s  o f  s ,  Gg = 0 . I f  bo th  t e r m in a ls  a re  n ea r
t h e  s e a ,  G i s  th e  sum o f  t h e  v a lu e s  o f  Ga f o r  th e  i n d iv id u a l  t e r m in a l s .b b

2 . h  Excess p o l a r i z a t i o n  co u p lin g  l o s s

L i s  th e  excess  p o l a r i z a t i o n  cou p lin g  l o s s .  In  band 5» Lp = 0. In  band 6 a t  
low l a t i t u d e s ,  f o r  j l j  £  A50 .

O O —
Lp = 180 (36 + 0 + I  ) 2 -2  (d B /te rm in a l)  ( k ) ( se e  F ig u re  7)

where I  i s  t h e  m agnetic  d ip  in  d eg rees  a t  t h e  t e r m in a l  and 0 i s  th e  p a th  azim uth
m easured in  d eg rees  from th e  m agnetic  E-W d i r e c t i o n ,  such t h a t  | 0 | < 90° . For 
j I j  > ^ 5 ° s L = 0 . Lp shou ld  be e v a lu a te d  s e p a r a te ly  f o r  t h e  two t e r m i n a l s ,  because  of
th e  d i f f e r e n t  0 and I  t h a t  may a p p ly ,  and t h e  two Lp v a lu e s  added. The most a c c u ra te
a v a i l a b l e  v a lu e s  o f  m agnetic  d ip  and d e c l i n a t i o n  shou ld  be used  in  d e te rm in in g  0 and I 
( s e e  F ig u re s  8 and 9)*

2 .5  S la n t  p ro p a g a t io n  d i s t a n c e

For p a th s  lo n g e r  th a n  1000 km, p i s  a pp rox im ate ly  equa l  t o  t h e  ground d i s t a n c e  
d (km). For s h o r t e r  p a th s

P = (a 2 + Uhr 2 ) J (5)

where h = 100 km i f  f  < f '  and 220 km i f  f  > f ’ , where f ' ( in  kHz) i s  g iven  byr

f T = 350 + r (,2 .8d)^ + 3003J  ^ 3  (6)

E qua tion  (5) may be used  f o r  p a t h s ' o f  any l e n g th  w ith  n e g l i g i b l e  e r r o r .
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2 .6  Loss f a c to r  due to  a b s o rp tio n  in  th e  io n o sp h e re

The lo s s  f a c to r  due to  a b s o rp t io n  in  th e  io n o sp h e re  k i s  g iv en  byR

kR = k + 10~2 bR (T)

where R = tw elve-m onth  smoothed Z u rich  su n sp o t num ber. In  band 5» b = 0 . In  band 6 , 
b = 1 f o r  Europe and A u s t r a l ia  and 0 e lse w h e re .

k = 1 .9 f ° * 15 + 0 .2 l+ f ° * \ ta n 2$ -  t a n 23T°) (8)

where f  = freq u en cy  (kHz)

For p a th s  s h o r te r  th a n  3000 km

$ = ($T + V / 2 ^
where ^  and $R a re  th e  geom agnetic l a t i t u d e s  (se e . F ig u re  10) a t  th e  t r a n s m i t t e r  and
r e c e iv e r  r e s p e c t iv e ly ,  de te rm ined  by assum ing an e a r th - c e n t r e d  d ip o le  f i e l d  model w ith
n o r th e rn  p o le  a t  78 .5°N , 69 W geog rap h ic  c o o rd in a te s .  $ and $R a re  ta k e n  as p o s i t i v e  
in  th e  n o r th e rn  hem isphere and n e g a tiv e  in  th e  so u th e rn  h em isphere . P a th s  lo n g e r  th a n  
3000 km a re  d iv id e d  in to  two equa l s e c t io n s  w hich a re  c o n s id e re d  s e p a r a te ly .  The v a lu e  
o f  $ f o r  each h a l f - p a th  i s  d e riv e d  by ta k in g  th e  av erag e  o f  th e  geom agnetic  l a t i t u d e s  a t  
one te rm in a l  and a t  th e  m id -p o in t o f  th e  whole p a th ,  th e  geom agnetic l a t i t u d e  a t  th e  
m id -p o in t o f  th e  whole p a th  b e in g  assumed to  be th e  averag e  o f  and As a  consequence

* = (3*t  + *r )7 U  (10)

f o r  th e  f i r s t  h a l f  o f  th e  p a th  and

* = (*T + 3fR) /  If (11)

fo r  th e  second h a l f .  The v a lu e s  o f  k c a lc u la te d  from  E quation  (8 )  f o r  th e  two h a l f - p a th s  
a re  th e n  averaged  and used  in  E quation  (T ).

I f  |$  j > 6 0 ° , E q u a tio n  (8 ) i s  e v a lu a te d  f o r  $ = 60°

3 . N o c t u r n a l  v a r i a t i o n  o f  a n n u a l  m ed ian  f i e l d  s t r e n g t h

Ft  = Fo "  Lt  (12)

where F = annua l m edian f i e l d  s t r e n g th  a t  tim e  t ,  dB above 1 yV/m

F = annua l m edian f i e l d  s t r e n g th  a t  r e f e re n c e  tim e  d e f in e d  in
o S e c tio n  2 .1 ,  dB above 1 yV/m, g iv en  by E q u a tio n  ( l )

L = d iu rn a l  lo s s  f a c t o r ,  dB, g iv en  in  F ig . 3
T>

F ig . 3 shows th e  av erag e  o f  th e  an n u a l m edian n o c tu rn a l  v a r i a t i o n s  f o r  Europe and 
A u s t r a l i a ,  d e r iv e d  from F ig . 8 o f  C .C .I .R . R eport 261+ and F ig . 5 o f  C .C .I .R . R eport 1+31 
r e s p e c t iv e ly ;  th e  tim e  t  i s  th e  tim e in .h o u r s  r e l a t i v e  t o  th e  s u n r is e  o r  su n s e t  
r e f e re n c e  tim es  as a p p ro p r ia te .  These a r e  ta k e n  a t  th e  ground a t  th e  m idpath  p o s i t io n  
fo r  d < 2000 km and a t  750 km from  th e  te r m in a l  where th e  sun s e t s  l a s t  o r  r i s e s  f i r s t  
f o r  lo n g e r  p a th s .
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4 . D a y - to - d a y  and s h o r t - p e r i o d  v a r i a t i o n s  o f  f i e l d  s t r e n g t h

The f i e l d  s t r e n g th  exceeded fo r  10% o f  th e  t o t a l  tim e on a s e r i e s  of. n i g h t s , 
d u rin g  s h o r t  p e r io d s  c e n tre d  on a s p e c i f ic  tim e  i s  :

th an  th e  v a lu e s  o f  F and F, g iven  above.O "C

5. A c c u ra c y  o f  t h e  m ethod

This method i s  b e lie v e d  to  be re a so n a b ly  a c c u ra te  in  Regions 1 and 3. Comparison 
o f  p r e d ic te d  and m easured v a lu e s  show s, how ever, t h a t  i t s  accu racy  in  c e r t a in  re g io n s  
may be f u r th e r  im proved by making th e  fo llo w in g  c o r r e c t io n s .

S ince  f i e l d  s t r e n g th s  m easured in  A u s t r a l ia  and New Z ealand a re  b to  7 dB h ig h e r  
th a n  th o se  p r e d ic te d  by th e  m ethod, a  b e t t e r  p r e d ic t io n  fo rm ula  f o r  t h i s  a re a  i s

8 dB g r e a te r  in  band  5

10 dB g r e a te r  in  band 6

o s  -  Lp + 108 -  20 l ° g 10P -  0 .8  x  10 3 l^ p ( 13;

The f i e l d  s t r e n g th  exceeded on band  6 f o r  10$ o f  th e  t o t a l  tim e  on a s e r i e s  o f  n ig h t s ,  
d u rin g  s h o r t  p e r io d s  c e n tre d  on a s p e c i f ic  t im e , i s  on ly  f  dB g r e a te r  th a n  th e  annual 
m edian in  t h i s  a r e a .

6 . The Annex, to  th e  Appendix c o n ta in s  some examples of  th e  u se  o f  t h i s  method.
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50 100 200 500 1000 2000 5000 10000

GROUND DISTANCE, d (km)

h = Aerial height
= 100 km (E layer reflection)

- — —  h = 220 km (F layer reflection)r

FIGURE 1

T r a n s m i t t i n g  a n t e n n a  g a i n  f o r  
a  s im p le  v e r t i c a l  a n t e n n a
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FIGURE 2

Sea gain (G ) fo r  a s in g le  te rm ina l  cn the coast

TIME AFTER SUNSET (HOURS) TIME BEFORE SUNRISE (HOURS)

■ ■■' FIGURE 3 ,

D iu r n a l  l o s s  f a c t o r  (L )
G
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GROUND DISTANCE, d (km)

FIGURE 4 
Basic field strength

The curves show 105.3 ~ 20 log1n p
where p * (d^ + Uh^)*r
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FIGURE 3

B a s i c  l o s s  f a c t o r  due  t o  i o n o s p h e r i c  a b s o r p t i o n  

k * 1.9f0*15 + 0 . . 2 k f ° ' k ( ta n 2 4 -  tan2 37°)

( 0  < $ < 60° )
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f 1
(kH z)

GROUND DISTANCE, d (km) 

FIGURE 6 

Frequency defined in equation (6) 

f1 * 350 + /(2.8 dj$+ 300
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DIRECTION OF PROPAGATION RELATIVE TO 
MAGNETIC EAST-WEST, 9 (DEGREES)

FIGURE 7

Excess p o la r i z a t io n  coupling lo s s  Lp
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* C e t te  c a r t e ,  p r o v i s o i r e , s e r a  rem placee  p a r  une c a r t e  m ise a j o u r .  
A p r o v i s i o n a l  map to  be r e p l a c e d  by on up d a te d  map.
E s te  mapa, p r o v i s i o n a l ,  s e r a  s u s t i t u i d o  p o r  un mapa p u e s to  a l  d i a .
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Longitude

r  f  f  t  t  ( r a*

FIGURE 10

Map o f  g e o m ag n e tic  l a t i t u d e s
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ANNEX TO APPENDIX B 

Example o f  t h e  u se  o f  th e  sky-w ave f i e l d - s t r e n g t h  p r e d i c t i o n  m ethod

1) S h o r t - d i s t a n e e  p a th  

D ata

T r a n s m i t t e r  Rome ( I t a l y )

R e c e iv e r  D arm sta d t ( F e d e r a l  R e p u b lic  o f

G r e a t - c i r c l e  d i s t a n c e  950 km Germany)

F req u en cy  845 kHz

B a s ic  f i e l d  s t r e n g th  ( F ig .  4 ) 45*5 dB(|iV/m)

G eom agnetic  l a t i t u d e  o f  t r a n s m i t t e r  ^  T =  ̂F ig  10

G eom agnetic  l a t i t u d e  o f  r e c e i v e r  3? = 52° (li

G eom agnetic  l a t i t u d e  p a r a m e te r  ^  ^  T + ^  R _

B a s ic  l o s s  f a c t o r  (F ig . 5 )  7*2
- 3

A tte n u a t io n  c o n t r ib u te d  by l o s s  f a c t o r  = 7*2 x  950 x  10 = 6 . 9  dB

A nnual m edian f i e l d  s t r e n g t h  = 45*5 "  8 . 9  = 5 8 . 6  dB(|j,V/m)

2 )  L o n g -d is ta n c e  p a th  w i th  one t e r m in a l  n e a r  th e  s e a  and  th e  o th e r  
i n  th e  t r o p i c a l  re g io n

D ata

T r a n s m i t t e r  R iy ad  (S a u d i A ra b ia )

R e c e iv e r  H e ls in k i  (F in la n d )  (2 km from  s e a )

G r e a t - c i r c l e  d i s t a n c e  4^280 km

F req u en cy  587  kHz

B a s ic  f i e l d  s t r e n g th  ( F ig .  4) 5 2 .5  dB(p,V/m)

G eom agnetic  l a t i t u d e  o f  t r a n s m i t t e r  ^  T = ( F ig  10

G eom agnetic  l a t i t u d e  o f  r e c e i v e r  $  = 58°
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F i r s t  h a l f  
o f  p a th

Second h a l f  
o f  p a th

G eom agnetic  l a t i t u d e  p a ra m e te r
"®T = 2 8 ° ^ T  +^ R  = 48°

4 4

B a s ic  l o s s  f a c t o r  ( F ig .  5 ) 4 .1 6 .9

A verage l o s s  f a c t o r  = 4 .1  + 6 .9  
2 = 5*5

A t te n u a t io n  c o n t r i b u t e d  by  l o s s  f a c t o r  = 5*5 x  4 ,2 8 0  x  10 ^  = 23*5 dB

Dip l a t i t u d e  o f  t r a n s m i t t e r ,  I  ( F i g . 8 ) = 30°

D i r e c t io n  o f  p r o p a g a t io n  r e l a t i v e  t o
m ag n e tic  e a s t - w e s t  a t  t r a n s m i t t e r ,  6 = 7 0 °

P o l a r i z a t i o n  c o u p lin g  l o s s  a t
t r a n s m i t t e r  ( F ig .  7 ) = 0 .5  dB

S e a -g a in  :
f o r  t e r m in a l  on th e  c o a s t ,  G
(F ig .  2 )  0 = 9*0 dB

r e d u c t io n  b e c a u se  r e c e i v e r  i s  _
2 km from  s e a  = 10  x  1 .7 5  x  2 x  587 _ 0

9 . 0  = 0 , 2  ^

r e s u l t a n t  g a in ,  G = 9 * 0 - 0 . 2 = 8 . 8 dB
s

A nnual m edian  f i e l d - s t r e n g t h  = 32*5 “ 23*5 + 8 . 8  -  0 .5  = 17*3 dB(pv/m )

N ote : T hese two ex am p les  g iv e  th e  f i e l d - s t r e n g t h  p ro d u c e d  by a  s o u rc e  r a d i a t i n g  
w ith  a  c .m . f .  o f  300 V o r_ an  e .m . r .p .  o f  1 kW in  th e  d i r e c t i o n ,  o f  
p r o p a g a t io n .  C o r r e c t io n s  f o r  a n te n n a  g a in  ( F ig .  l )  and f o r  t r a n s m i t t e r  
pow er a r e  n o t  in c lu d e d .  The r e f e r e n c e  tim e  i s  6 h o u rs  a f t e r  s u n s e t .
F o r  o th e r  t im e s ,  u se  s h o u ld  be made o f  F ig .  3*
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APPENDIX C

RELATIVE RADIO-FREQUENCY PROTECTION RATIO CURVES 

(B ased  on C .C .I .R . Recom m endation 449)

The r e l a t i v e  v a lu e s  o f  th e  r a d io - f r e q u e n c y  p r o t e c t i o n  r a t i o ,  
e x p re s s e d  a s  a  f u n c t io n  o f  t h e  c a r r i e r - f r e q u e n c y  s p a c in g ,  a r e  g iv e n  by 
t h e  c u rv e s  o f  F ig .  1 :

-  c u rv e  A, when a  l i m i t e d  d e g re e  o f  m o d u la tio n  c o m p re ss io n  i s  
a p p l i e d  a t  t h e  t r a n s m i t t e r  i n p u t , su ch  a s  i n  good q u a l i t y  
t r a n s m i s s io n s ,  and  when th e  b a n d w id th  o f  t h e  a u d io - f re q u e n c y  
m o d u la tin g  s i g n a l  i s  o f  t h e  o r d e r  o f  10 kHz;

-  c u rv e  B , when a  h ig h  d e g re e  o f  m o d u la tio n  c o m p re ss io n  ( a t  l e a s t  
10 dB g r e a t e r  th a n  in  th e  p re c e d in g  c a s e )  i s  a p p l i e d  by means 
o f  an  a u to m a tic  d e v ic e  and when t h e  b a n d w id th  o f  t h e  a u d io ­
f re q u e n c y  m o d u la tin g  s ig n a l  i s  o f  t h e  o r d e r  o f  10 kHz;

-  c u rv e  C, when a  l i m i t e d  d e g re e  o f  m o d u la tio n  c o m p re ss io n  ( a s  in  
t h e  c a s e  Of c u rv e  A) i s  a p p l i e d  and when t h e  b a n d w id th  o f  t h e  
a u d io - f re q u e n c y  m o d u la tin g  s ig n a l  i s  o f  t h e  o r d e r  o f  4 .5  kHz;

-  c u rv e  D, when a  h ig h  d e g re e  o f  m o d u la tio n  c o m p re ss io n  (a s  i n  
t h e  c a s e  o f  c u rv e  B) i s  a p p l i e d  by means o f  an a u to m a tic  d e v ic e  
and when t h e  b a n d w id th  o f  t h e  a u d io - f re q u e n c y  m o d u la tin g  s ig n a l  
i s  o f  t h e  o r d e r  o f  4 ,5  kHz.

The c u rv e s  A , B , C and D a r e  v a l i d  o n ly  when t h e  w an ted  and 
unw anted  t r a n s m is s io n s  a r e  com pressed  t o  t h e  same e x t e n t .
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APPENDICE D -  APPENDIX D -  APfiNDICE D

11VALEUR MINIMALE DU CHAMP" EN FONCTION PE LA FREQUENCE 

FREQUENCY DEPENDENCE OF "MINIMUM VALUE OF FIELD-STRENGTH"

"VALOR MlNIMO DE LA INTENSIDAD DE CAMPO" EN FUNCI6 N DE LA FRECUENCIA

O ndes k i l o m e t r i q u e s  
K i l o m e t r i c  w av es  

O ndas k i l o m e t r i c a s

O ndes h e c t o m e t r i q u e s  
H e c to m e t r i c  w av es  

O ndas h e c t o m e t r i c a s

A a (d B )

+ 1 5  m

+  1 0  ' p i

+ 5

0

-1

• 2

-3

01 0 2 03 0-5 1 0 1-6
f(M H z)
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APPENDIX E

SKY-WAVE FIELD STRENGTH PREDICTION METHOD 

FOR THE FREQUENCY RANGE 525 TO 1605 kHz 

FOR THE ASIAN PART OF REGION 3 NORTH OF 11°S

1 . Sym bols

d Ground d i s t a n c e  be tw een  t r a n s m i t t e r  and  r e c e i v e r  (km)

F A nnual m edian  f i e l d  s t r e n g th  a t  m id n ig h t
0 (dB a b o v e  1 pV /m )

F^ F i e ld  s t r e n g t h ,  i n  dB, d e r iv e d  from  t h e  C a iro  c u rv e  ( F i g u r e ■l )

F A nnual . m edian  f i e l d  s t r e n g th  a t  t im e  t  (dB above 1 yV /m ).T>

f  F re q u en c y  (kH z)

I  M ag n etic  d ip  a n g le  (d e g re e s )

^  E x cess  p o l a r i z a t i o n  c o u p lin g  l o s s  (dB)

L D iu rn a l  l o s s  f a c t o r  (dB)

P R a d ia te d  pow er (dB above 1 kW)

t  Time r e l a t i v e  t o  s u n s e t  o r  s u n r i s e  ( h o u rs )

V T r a n s m i t te r  cym om otive f o r c e  (dB above 300V)

0 D i r e c t io n  o f  p r o p a g a t io n  r e l a t i v e  t o  m a g n e tic  E a s t-W e s t
( d e g r e e s )
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2 . P ro p a g a t io n  c u rv e

In  th e  A sian , a r e a  o f  th e  R eg ion  3 s i t u a t e d  t o  th e  n o r th  o f  11°S
th e  " C a iro  N o r th -S o u th "  p ro p a g a t io n  c u rv e  r e f e r r e d  t o  th e  a n n u a l m id n ig h t
m edian v a lu e  sh o u ld  he  u s e d  f o r  sky wave p r e d i c t i o n s .  T h is  c u rv e  a p p e a rs
in  F ig u re  1 o f  t h i s  A p pend ix .' T h is  c u rv e  r e f e r s  t o  an e f f e c t i v e  r a d i a t e d
power ( e . m . r . p . )  o f  1 kW o r  a  c .m .f .  o f  300 V o f  a  s h o r t  v e r t i c a l  a n te n n a .
The f i e l d  F , i n  dB, i s  g iv e n  by th e  fo rm u la

o

F = F -  L (1 )
o c P

w here F i s  th e  f i e l d  s t r e n g t h ,  i n  dB, d e r i v e d  f ro m  th e  C a i r o  c u r v e  ( s e e  
c F ig u re  l )  o r  d e d u c e d  fro m  an  e q u i v a l e n t  m a th e m a t ic a l  f o r m u la

Lp i s  th e  e x c e s s  p o l a r i z a t i o n  c o u p lin g  l o s s ,  i n  dB

3. E x cess  p o l a r i z a t i o n  c o u p lin g  l o s s  (Lp)

L i s  th e  e x c e s s  p o l a r i z a t i o n  c o u p lin g  l o s s .  In  
band  6 a t^ lo w  l a t i t u d e s  f o r  |l |j^ + 5 °

L = 180 (36 + 02 + I 2 ) 5 -  2 ( d B / te r m in a l )  (2 )  ( s e e  F ig u re  2)
P

w here I  i s  th e  m a g n e tic  d ip  in  d e g re e s  a t  th e  t e r m in a l  and 0 i s  t h e  p a th
az im u th  m easu red  in  d e g re e s  from  th e  m a g n e tic  E-W d i r e c t i o n ,  su ch  t h a t
|o |< 9 0  . F o r |I |> U 5  j L = 0 .  L s h o u ld  be  e v a lu a te d  s e p a r a t e l y  f o r  th e  
two t e r m i n a l s ,  b e c a u se  o f  th e  d i f f e r e n t  0 and I  t h a t  may a p p ly ,  and th e  two 
L ad d ed . The m ost a c c u r a te  a v a i l a b l e  v a lu e s  o f  m a g n e tic  d ip  and d e c l i n a t i o n
sE o u ld  be u se d  in  d e te rm in in g  0 and I  ( s e e  F ig u re s  3 a n d  4 ) •

4 . N o c tu rn a l  v a r i a t i o n  o f  a n n u a l m edian  f i e l d  s t r e n g th

F = F -  L. (3 )t o t

w here F = a n n u a l m edian  f i e l d - s t r e n g t h  a t  t im e  t , dB above 1 yV/m x«

F = a n n u a l m edian  f i e l d  s t r e n g th  a t  m id n ig h t ,  dB above 1 yV/m, g iv e n  
0 by f o r m u la  1

L = d i u r n a l  l o s s  f a c t o r ,  dB, g iv e n  in  F ig u re  5

In  F ig u re  5 tim e  t  i s  th e  t im e  in  h o u rs  r e l a t i v e  t o  t h e  s u n r i s e  o r  
s u n s e t  r e f e r e n c e  t im e s  as  a p p r o p r i a t e .  T hese  a r e  ta k e n  a t  t h e  g ro u n d  a t  t h e
m id p a th  p o s i t i o n  f o r  d < 2000 km and a t  750 km from  th e  t e r m in a l  w here th e
sun  s e t s  l a s t  o r  r i s e s  f i r s t  f o r  lo n g e r  p a th s .

5. D a y - to -d a y  and s h o r t - p e r i o d  v a r i a t i o n s  o f  f i e l d  s t r e n g th

The f i e l d  s t r e n g th  ex ceed ed  f o r  10% o f  t h e  t o t a l  t im e  on a  s e r i e s  
o f  n i g h t s ,  d u r in g  s h o r t  p e r io d s  c e n t r e d  on a  s p e c i f i c  t im e  i s  10 dB g r e a t e r  
th a n  th e  m edian  v a lu e .
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D ire c t io n  o f  p ro p a g a tio n  r e l a t i v e  to  m agnetic  e a s t-w e s t  0 (d e g re e s )

FIGURE 2

Excess p o l a r i z a t io n  c o u p lin g  lo s s  Lp

Lp * 180 (36 + 62 + I 2 )“  ̂ -  2
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* Cette carte, provisoire, sera remplacee par une carte mise h iour. 
A provisional map to be replaced by on up dated map.
Este mapa, provisional, sera sustituido por un mapa puesto al dia.
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FIGURE U - FIGURA. U

Carte do doe.I.inaison magnetique - Map of magnetic declination - Mapa de declinacion magnetica
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0 -2 0

H eures  a p re s  l e  c o u c h e r  du s o l e i l  

Time a f t e r  s u n s e t  ( h o u r s )

H oras  d e sp u es  de l a  p u e s t a  d e l  S o l

H eures  a v a n t  l e  l e v e r  
du s o l e i l

Time b e f o r e  s u n r i s e  (h o u r s )

H oras  a n te s  de l a  
s a l i d a  d e l  S o l

FIGURE 5 ~ FIGURA 5
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APPENDIX F

F O R M  F O R  T H E  S U BM IS S IO N  O F  A F R E Q U E N C Y  A S S I G N M E N T  R E Q U I R E M E N T

(see de t a i l ed  i ns t ruc t i ons  in A nn ex )
Regional Administrative 
Conference for LF/MF 
Broadcasting 
(Geneva, 1975)

01) Administration Requirement sheet No.

02 ) Name

Transmitting station

03) Country
04) Co-ordinates of antenna site

Longitude 
(degrees and minutes)

Latitude 
(degrees and minutes)

05) Desired frequency

kHz

T T T  Necessary bandwidth in kHz

06) Frequency ranges desired for alternative frequencies (kHz)

from |
■ I - , , , T~o r I from f  , , , I to

08) Carrier power Pc (kW)

kW l i i i i l P
09) Hours of operation GMT
from

f
i j ? _

[G M T

Required service area

10) Ground- a) Approximate co-ordinates ot the centre 
l of the area

b) Radius in 
km

wave
. i i_

E
W I

N
S i i i i

11) Sky-wave
a) Approximate co-ordinates of the centre 

of the area
b) Radius in 

km
E
W

, 1 ■

N
S

12) Ground conductivity in service area (S/m)

2 3 4 5

3x10'2 10"2 3x10 '3 10"3

6 7 8 9

3x10‘4 1CT4 3x10 'S 10‘5

Simple
vertical
antenna

13) Height 
(metres)

14) Gain in dB

Antenna characteristics
Antenna other than simple vertical antenna 

Attach the radiation diagrams in the horizontal and/or vertical planes 
a) azimuth of maximum radiation

(in degrees)
b) angular width of the main lobe 

(in degrees)

17)
Vertical
Plane

a) angle of elevation of maximum 
radiation (in degrees) where other 
than zero

b) angular width of the main lobe 
(in degrees) c) gain (in dB)

18) For stations less than 100 km from the sea, attach a map showing the antenna site relative to the coastline

19) Synchronized network Total number of stations :
If the station forms part of a synchronized network, list below other stations forming part of the network (if necessary, 
continue on the back) and for each such station complete a separate requirement sheet

Name of the station

i__
1  L . . . J  J L . -  1  L. _ l  1 I I t  I _ J  I i .  . . . L  i .  . . J  J  L ±  _  I  -

20) If this requirement covers an assignment in use indicate the frequency and the 
power kHz kW

21) If this requirement covers an assignment contained in the African Plan, Geneva, 1966, but which is NOT I 
in service, indicate the frequency appearing in the Plan kHz
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AMEX 1 TO APPENDIX F

I n s t r u c t i o n s  f o r  c o m p le tin g  th e  form

Box No.

1 . A d m in is t r a t io n Name o f  t h e  A d m in is t r a t io n ,

Name o f  t r a n s m i t t i n g  
s t a t i o n

I n d ic a t e  t h e  name o f  th e  l o c a l i t y  by w hich  
th e  s t a t i o n  i s  (o r  w i l l  b e ) known o r  i n  w hich 
i t . i s  ( o r  w i l l  be) s i t u a t e d .  Use t h e  name 
shown i n  th e  I n t e r n a t i o n a l  F req u en cy  L i s t  
w here t h i s  e x i s t s .  L im it th e  num ber o f  
l e t t e r s  and n u m e ra ls  t o  a  t o t a l  o f  14 ,

C oun try I n d i c a t e  th e  c o u n try  i n  w h ich  th e  s t a t i o n  i s  
(o r  w i l l  b e )  l o c a t e d .  Use th e  sym bols i n  
T a b le  1 o f  th e  P re fa c e  to  th e  I n t e r n a t i o n a l  
F req u en cy  L i s t  ( s e v e n th  e d i t i o n ,  t o g e t h e r  
w i th  .the  l a t e s t  R e c a p i tu la t iv e  S u p p le m e n t) .

4 . C o o rd in a te s  o f  th e  
a n te n n a

5 . F re q u en c y  d e s i r e d

I n d ic a t e  th e  g e o g ra p h ic a l  c o o r d in a te s  o f  th e  
s i t e  o f  th e  t r a n s m i t t e r  a n te n n a  ( lo n g i tu d e  
and l a t i t u d e , ,  i n  d e g re e s  and m in u te s ) .

I n d i c a t e

e i t h e r  th e  a s s ig n e d  f re q u e n c y  o f  th e  
c h a n n e l ( s e e  No. 85 o f  t h e  R ad io  R e g u la t io n s )  
y o u r A d m in is t r a t io n  w ould p r e f e r  t o  u s e .
F o r t h i s  p u rp o s e , i n d i c a t e  th e  c e n t r e  
f re q u e n c y  o f  th e  c h a n n e ls  a d o p te d  a t  th e  
p r e s e n t  S e s s io n  o f  th e  C o n fe re n c e ;

-  o r  e n t e r  i n  th e  n e x t  box th e  f re q u e n c y  
ra n g e s  w i th in  w hich th e  m ost s u i t a b l e  
f re q u e n c y  c o u ld  be s e l e c t e d  d u r in g  p la n n in g .

I f  t h e  r e q u ir e m e n t  i s  f o r  a  low -pow er 
t r a n s m i t t e r  c h a n n e l ,  i n s e r t  th e  sym bol nLPCn 
i n  t h i s  b o x , i n  p la c e  o f  th e  d e s i r e d  f re q u e n c y .
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6 . F req u en cy  ran g e  d e s i r e d

I f  a  f re q u e n c y  h a s  been  i n d i c a t e d  i n  th e  p r e c e d in g  
b ox , i n d i c a t e  h e re  th e  f re q u e n c y  r a n g e ( s )  w i th in  
w h ich  an  a l t e r n a t i v e  f re q u e n c y  c o u ld  be  s e l e c t e d .  
Example : 680 -  7^0 kHz o r  1200 -  1300 kHz

I n d ic a t e  t h e  n e c e s s a r y  b a n d w id th  o f  th e  e m is s io n  
a s  d e f in e d  i n  No. 91 o f  th e  R adio  R e g u la t io n s .  
The v a lu e  o f  t h i s  b an d w id th  s h o u ld  be be tw een  
9 khz (A F -bandw id th : 4*5 kH z) and  20 kHz 
(A F -bandw id th : 10 kH z).

I n d ic a te  th e , pow er s u p p l ie d  t o  th e  a n te n n a  
t r a n s m is s io n  l i n e  by th e  t r a n s m i t t e r ,  a s  
d e f in e d  i n  No. 97 o f  t h e  R ad io  R e g u la t io n s .  
The l a s t  colum n i n  t h i s  box  i s  f o r  th e  
d e c im a l.

I n d i c a t e  t h e  d a i l y  h o u rs  o f  o p e r a t io n  o f  th e  
t r a n s m i t t e r  (GMT), t o  t h e  n e a r e s t  h o u r .  The 
f i r s t  p a i r  o f  f ig u r e s  s h o u ld  show t h e  t im e  th e  
f i r s t  e m is s io n  o f  th e  day b e g in s ,  and  th e  se co n d  
t h e  t im e  th e  l a s t  e m is s io n  e n d s .

I n d i c a t e  th e  r a d iu s  o f  th e  p ro p o se d  s e r v i c e  a r e a  
round  th e  t r a n s m i t t e r ,  i n  km, s p e c i f y in g  w h e th e r  th e  
a r e a  i s  t o  be  s e rv e d  by g round-w ave  a n d /o r  sk y -w av e . 
I f  a  d i r e c t i o n a l  a n te n n a  i s  u s e d ,  i n d i c a t e  t h e  
a p p ro x im a te  c o - o r d in a t e s  o f  th e  c e n t r e  o f  th e  
r e q u i r e d  s e r v i c e  a r e a  and  i t s  r a d i u s ,  i n  km.

7• N e c e ssa ry  b an d w id th

8 C a r r i e r  Power

9• H ours o f  o p e r a t io n  (GMT)

Exam ple

1 0 . and  1 1 . R e q u ire d  s e r v i c e  a r e a
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12 . Ground c o n d u c t iv i t y  in  th e  
r e q u i r e d  s e r v i c e  a r e a

G ive p a r t i c u l a r s ,  i n  t h e  g r e a t e s t  p o s s ib l e  d e t a i l ,  
o f  g round  c o n d u c t i v i t y ,  p r e f e r a b l y  ro u n d ed  o f f  
t o  t h e  n e a r e s t  v a lu e s  f o r  w h ich  th e  c u rv e s  in  
C .C .I .R .  Recom m endation 368-2  a r e  p l o t t e d ,  nam ely  :

- 2  -2  -3  -3  - k  -k3x 10  , 1 0  , 3x 10  , 10  , 3x 10 , 10  ,

3x10 ^ , 10  ̂ ( i n  S/m)

P u t a  c ro s s  in  t h e  a p p r o p r i a t e  box .

A n tenna  c h a r a c t e r i s t i c s

13 . and lU . S im ple  v e r t i c a l  ...antenna .(see  Annex 2 ) .

1 3 . I n d i c a t e  th e  h e ig h t  o f  t h e  a n te n n a  ( i n  m e tre s )
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14. I n d i c a t e  t h e  g a i n  ( i n  dB) o f  t h e  a n t e n n a  i n  a  g iv e n  
d i r e c t i o n  r e f e r r e d  t o  a  s h o r t  v e r t i c a l  a n t e n n a .

The r a d i a t i o n  may b e  e x p re s s e d  e i t h e r  i n  e f f e c t i v e  
m onopole r a d i a t e d  pow er ( e . m . r . p . )  o r  i n  cym om otive 
f o rc e  ( c . m . f . ) ;  t o  d e f in e  th e  g a in  o f  an  a n te n n a  
r e f e r r e d  t o  a  s h o r t  v e r t i c a l  a h te n n a  i n  a  g iv e n  
d i r e c t i o n ,  e i t h e r  o f  th e  two fo l lo w in g  d e f i n i t i o n s  
sh o u ld  be  a d o p te d  :
-  t h e  r a t i o  b e tw e en  t h e  cym om otive f o r c e  o f  t h e  

a c tu a l  a n te n n a  in  a  g iv e n  d i r e c t i o n  and  t h e  
cym om otive f o r c e  i n  t h e  h o r i z o n t a l  p la n e  o f  a  
s h o r t  v e r t i c a l  a n te n n a  w ith o u t  l o s s e s  on a  
p e r f e c t l y  c o n d u c tin g  p l a n e ,  t h e  two a n te n n a e  
b e in g  s u p p l ie d  w ith  t h e  same pow er>

- the ratio of the power required at the input of a 
short vertical antenna without losses situated on 
perfectly conducting horizontal plane to produce the 
reference effective monopole radiated power (e.m.r.p.) 
of 1 kW (cymomotive force 300 V) i n  t h e  
horizontal direction, to the power supplied to the 
actual antenna to produce the same e.m.r.p. (c.m.f.) 
in the given direction.

The r a t i o ,  e x p re s s e d  i n  dB, i s  t h e  same f o r  t h e  two 
d e f i n i t i o n s .

1 5 . t o  1 7 . A n tenna o t h e r  t h a n  a  s im p le  v e r t i c a l  a n te n n a

1 5 . The form  s h o u ld  be accom pan ied  by r a d i a t i o n  d ia g ra m (s )  
o f  th e  a n te n n a  i n  th e  h o r i z o n t a l  a n d /o r  v e r t i c a l  
p l a n e ( s ) .

O r, i f  t h i s  i s  im p o s s ib le ,  i n d i c a t e  :

16 . i n  th e  h o r i z o n t a l  p la n e s

a )  th e  a z im u th  o f  maximum r a d i a t i o n ,  i n  d e g r e e s ,  
(c lo c k w is e )  from  T rue N o r th ;

b )  th e  t o t a l  a n g le ,  i n  d e g r e e s ,  w i t h in  w h ich  th e  
pow er r a d i a t e d  i n  any  d i r e c t i o n  d o es  n o t  f a l l  
more th a n  6 dB below  th e  pow er r a d i a t e d  i n  t h e  
d i r e c t i o n  o f  maximum r a d i a t i o n ;

c ) th e  g a in  ( i n  dB) ( s e e  i te m  l4  a b o v e ) .



- 83 - App. F

1 7 • i n  th e  v e r t i c a l  p la n e s

a )  th e  a n g le  o f  e l e v a t i o n ,  i n  d e g re e s ,  o f  maximum 
r a d i a t i o n ;

b )  th e  t o t a l  a n g l e , i n  d e g re e s ,  w i th in  w h ich  th e  
pow er r a d i a t e d  i n  any d i r e c t i o n  does n o t  f a l l  
more th a n  6 dB below  th e  pow er r a d i a t e d  i n  th e  
d i r e c t i o n  o f  maximum r a d i a t i o n ;

c )  th e  g a in  ( i n  dB) ( s e e  i te m  1 ^ a b o v e ) .

When th e  a n te n n a  d iag ram  shows s u b s t a n t i a l  
■secondary l o b e s ,  i n d i c a t e  on a  s e p a r a te  s h e e t  f o r  
e a ch  lo b e  th e  a z im u th  and th e  a n g le  o f  e l e v a t i o n  
o f  t h e  lo b e  a x is  and  th e  g a in ,  i n  dB.

1 8 . S t a t i o n s  l e s s  th a n  100 km from  th e  s e a

I f  th e  s t a t i o n  i s  l e s s  th a n  100 km from  th e  s e a ,  
a t t a c h  a  map (on a  s c a l e  n o t s m a l le r  th a n  1 / 1 , 0 0 0 , 0 0 0 ) 
show ing th e  s i t e  o f  th e  an tenna*  th e  s c a l e  o f  t h e  - 
map and t h e  d i r e c t i o n  o f  T rue N o r th .

1 9 . S y n c h ro n iz e d  n e tw o rk

I f  th e  t r a n s m i t t e r  fo rm s p a r t ,  o r  i s  in te n d e d  to  
form  p a r t ,  o f  a  s y n c h ro n iz e d  n e tw o rk , i n d i c a t e  th e  
name and  th e  c o r re s p o n d in g  re q u ire m e n t s h e e t  num ber 
o f  th e  o t h e r  t r a n s m i t t e r s  i n  th e  n e tw o rk . A s e p a r a te  
form  m ust be f i l l e d  i n  f o r  each  o f  t h e s e  
s t a t i o n s .

I f  th e  requirement corresponds to s frequency a l r e a d y  
i n  s e r v i c e ,  t h a t  f re q u e n c y  to g e t h e r  w ith  i t s  c a r r i e r  power 
s h o u ld  be i n d i c a t e d  i r r e s p e c t i v e  w h e th e r  th e  A d m in is t r a t io n  
w ish e s  to . r e t a i n  th e  f re q u e n c y  o r  a g re e s  t o  i t s  t r a n s f e r .

I f  th e  r e q u ire m e n t  c o rre s p o n d s  t o  a  f re q u e n c y  a ss ig n m e n t 
c o n ta in e d  in  t h e  A f r ic a n  P la n ,  G eneva, 196 6 , b u t  NOT y e t  in  
s e r v i c e ,  th e  f re q u e n c y  a p p e a r in g  in  t h e  P la n  s h o u ld  be 
i n d i c a t e d .

2 0 .

21.

The A d m in is t r a t io n  may s u p p ly ,  on a  s e p a r a te  s h e e t  and in  a 
s i m p l i f i e d  fo rm , i f  p o s s i b l e ,  s u i t a b l e  f o r  e l e c t r o n i c  p r o c e s s in g ,  su ch  a d d i t i o n a l  
in f o r m a t io n  a s  i t  may c o n s id e r  u s e f u l .
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ANNEX 2 TO APPENDIX F 

V e r t i c a l  a n te n n a e

The fo l lo w in g  d e s c r i p t i o n  o f  r a d i a t i o n  p a t t e r n s  o f  v e r t i c a l  a n te n n a e  
i s  h a s e d  on th e  C .C .I .R . p u b l i c a t i o n  e n t i t l e d  "A ntenna  D iag ram s" .

F ig u re  No. 1 g iv e s  c u rv e s  drawn so  t h a t  t h e  r a d iu s  v e c to r  i s  
p r o p o r t io n a l  t o  th e  f i e l d  i n  a  g iv e n  d i r e c t i o n  in  a  v e r t i c a l  p la n e  a t  1 km 
d i s t a n c e  f o r  a  r a d i a t e d  pow er o f  1 kW.

F ig u re  No. 2 g iv e s  th e  maximum f i e l d  e x p e c te d  in  any h o r i z o n t a l  
d i r e c t i o n  as  a  f u n c t io n  o f  th e  le n g th  o f  th e  a n te n n a ,  th e  t o t a l  pow er r a d i a t e d  
b e in g  k e p t  c o n s ta n t  a t  1 kW.

The fo rm u la e  u s e d  f o r  c a l c u l a t i n g  th e s e  c u rv e s  a r e  g iv e n  b e lo w . I t  
i s  assum ed t h a t  th e  a n te n n a e  a re  on p e r f e c t l y  c o n d u c tin g  g ro u n d  and t h a t  one 
k i lo w a t t  i s  r a d i a t e d .

• 1. Uniform current element ( s h o r t  v e r t i c a l  a n te n n a )

E  =  300 cos 6, in mV/m at one kilometre distance where

S =  elevation angle (latitude)

(Ed)max =  300 mV/m }/P  (& *= 0° on horizon)
(jj =  90° in zenith)

2. Quarter wave antenna

E  =  313.6 —-—^  ^  in mV/m at one kilometre distance
cos B

(Ed)max =  313.6 mV/m \fp

3. .311 wave antenna

„  0 0 / 0 . cos (112° sin &) +  0.3740 . v /  . . .
E — 234.21 -----—— * z —  in mV/m at one kilo-

cos &
metre distance

(Ed)m&x =  321.8 mV/m \/P

4. Half wave antenna.

E =  190.26 —s ^  ̂ in mV/m at one kilometre
cos»distance

(Ed)ma* — 380.52 mV/m

5. .625 wave antenna

cos (225° sin &) — cos 225° . v /  . . .E — 2 6 1 -----   —i---------------- in mV/m at one kilo-
cosfi

metre distance

(.Ed)max =  445 mV/m y(P

N otes -  1 . E in  th e . above e q u a tio n s  i s  th e  same i n  v a lu e  a s  t h e  cym om otive 
f o rc e  e x p re s s e d  in  v o l t s  i n  F ig u re  1

2 . d i s  th e  d i s t a n c e  ( ta k e n  as 1 km in  t h e  above e q u a t io n s )
3. P i s  t h e  t r a n s m i t t e r  pow er in  kW f e d  t o  th e  in p u t  o f  t h e  a n te n n a

ig n o r in g  l o s s e s  a lo n g  th e  t r a n s m is s io n  l i n e .
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APPENDIX G

LATTICES AND OTHER METHODS OF PLANNING

1. I n  a  c o n g e s te d  a r e a ,  h ig h -p o w er s t a t i o n s  a r e  d i s t r i b u t e d  th ro u g h o u t  
t h e  band  in  v i r t u a l l y  e v e ry  c h a n n e l ,  A p la n n in g  m ethod m ust be a b le  t o  cope 
w ith  t h i s  s i t u a t i o n  and t a k e  a c c o u n t o f  t h e  g r e a t  im p o r ta n c e  a t t a c h e d  by 
v a r io u s  a d m i n i s t r a t io n s  t o  m a in ta in in g  t h e  e s s e n t i a l  form  o f  t h e i r  e x i s t i n g  
s e r v i c e s  and  th e  need  t o  k eep  t h e  c o s t  o f  any  changes t o  a  minimum.

2 . T h e re  a r e  s e v e r a l  a s p e c t s  o f .p la n n in g  m e th o d s . I t  i s  n o te d  t h a t  :

a )  t h e r e  i s  a  minimum pow er l e v e l  t h a t  i s  r e q u i r e d  t o  overcom e 
n o is e  l e v e l s ,

b ) t h e r e  i s  a  l i m i t a t i o n ,  on pow ers u s e d  in  p a r t i c u l a r  c h a n n e ls  i f  
th e y  a r e  t o  be  u s e d  many t im e s  o v e r  in  d i f f e r e n t  p a r t s  o f  th e  
w o rld  f o r  d i f f e r e n t  p rogram m es.

3 . W o rld -w id e , t h r e e  m a jo r  pow er c a t e g o r i e s  may be  d i s t i n g u i s h e d  -
h ig h ,  medium and lo w , w ith  an  e x te n s io n  upw ards t o  su p e r-p o w e r and an 
e x te n s io n  downwards t o  v e ry  low  pow er. , The power l e v e l  in  t h e s e  t h r e e  
g ro u p in g s  v a r i e s  from  one c o n g e s te d  r e g io n  to  a n o th e r .  I n  t h i s  c o n t e x t , a s
a  g e n e r a l i z a t i o n ,  low  pow er can  b e  d e f in e d  a s  be low  10 kW, medium pow er 10 kW 
t o  be low  50 kW, and h ig h  pow er a s  50 kW .and a b o v e . I t  i s  n o te d  t h a t  t h e  maximum
pow ers u s e d  in  d i f f e r e n t  p a r t s  o f  th e  w o rld  v a ry  q u i te  w id e ly ,  b u t i t  i s
d e s i r a b l e  t h a t  . t h e s e  maximum pow ers sh o u ld  m erge sm oo th ly  from  one a r e a  to  
a n o th e r  o r  be t h e  sam e.

1+. F ou r com plem en tary  te c h n iq u e s  can  be u se d  t o  im prove th e  e f f i c i e n c y  o f
an a sse m b ly  o f  t r a n s m i t t i n g  s t a t i o n s  :

a )  The c o v e ra g e  o f. a l l  s t a t i o n s  c a n .b e  m axim ized by e n s u r in g  t h a t  
th e y  a l l  p ro v id e  c o v e ra g e  t o  ro u g h ly  t h e  same
u s a b le  f i e l d  s t r e n g t h .  T h is  im p l ie s  t h a t  s t a t i o n s  o f  s im i la r  pow er 
sh o u ld  be a s s o c i a t e d  i n  f re q u e n c y  b lo c k s .

b )  The c o v e ra g e  o f  a l l  s t a t i o n s  s h o u ld  be m axim ized by  e n s u r in g  t h a t  
a d ja c e n t  c h a n n e ls  do n o t  c o n ta in  s t a t i o n s  to o  w id e ly  d i f f e r i n g  in  
pow er l e v e l s .

c )  The s y s te m a t ic  s p a c in g  o f  c o -c h a n n e l  s t a t i o n s  a c c o rd in g  t o  th e  
pow er l e v e l .  I f  a c c o u n t i s  ta k e n  o f  p a ra g ra p h  a ) ,  t h i s  l e a d s  
t o  e q u i l a t e r a l  t r i a n g u l a r  c o n f i g u r a t io n s .
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d) A c e r t a i n  minimum num ber o f  s t a t i o n s  s h o u ld  b e  g ro u p ed  i n  a  b lo c k  
o f  c h a n n e ls  h a v in g  t r a n s m i t t e r s  o f  s i m i l a r  p o w er, su ch  t h a t  l i n e a r  
ch a n n e l d i s t r i b u t i o n  schem es can  be u se d  t o  a r r a n g e  th e  a d ja c e n t  
c h a n n e l f r e q u e n c ie s  i n t o  a  p a t t e r n  t h a t  m in im iz es  a d ja c e n t  c h a n n e l 
i n t e r f e r e n c e .

5 . The q u e s t io n  w h ich  th e n  a r i s e s  i s ,  can  some o f  t h e  above com ponents 
o f  th e  f u l l  l a t t i c e  g r id  p la n n in g  m ethod b e  a p p l i e d  t o  t h e  MF b an d  and s t i l l  
r e t a i n  m ixed t r a n s m i t t e r  pow ers d i s t r i b u t e d  th ro u g h o u t  i t ?  T h is  i s  in d e e d  
p o s s i b l e ,  and w ould g iv e  some a d ja c e n t  c h a n n e l l in g  im p ro v em en ts . However 
t h e  p e n a l ty  f o r  m ix in g  d i f f e r e n t  t r a n s m i t t e r  pow ers i s  t h a t  t h e  lo w er-p o w er 
s t a t i o n s  w ould have  t o  a c c e p t  a  h ig h e r  u s a b le  f i e l d  s t r e n g t h .

6 . To im prove t h i s  s i t u a t i o n  f u r t h e r ,  i t  c o u ld  b e  a rg u e d  t h a t  a l l  
th e  pow ers c o u ld  g r a d u a l ly  be a d ju s t e d  t o  t h e  same l e v e l ;  t h i s  w ould  
e q u a l iz e  t h e  u s a b le  f i e l d s  b u t  i t  w ould  mean t h a t  t h e  pow ers w ould  te n d  to  
be e i t h e r  to o  low  o r  to o  h ig h  f o r  t h e  s e r v i c e  r e q u i r e d .

7 . I f ,  on th e  o th e r  h a n d , t h e  t r a n s m i t t e r  pow ers w ere  s e p a r a te d  
i n t o  d i f f e r e n t  f re q u e n c y  b lo c k s  f o r  each  pow er c l a s s , e a ch  s t a t i o n  w ould  
s t i l l  b e  t a i l o r e d  t o  do i t s  p a r t i c u l a r  j o b ,  and  t h e  lo w e r-p o w e r s t a t i o n s  
c o u ld  th e n  be w o rk in g  w ith  much lower- u s a b le  f i e l d s , w i th  t h e  r e s u l t  t h a t  
t h e i r  c o v e ra g e  w ould  be n o t ic e a b ly  i n c r e a s e d .  T h is  a d v a n ta g e  c o u ld  r e q u i r e  
more f re q u e n c y  c h a n g e s .

8 . Many c o u n t r i e s  c o n s id e r  t h a t ,  i n  s i t u a t i o n s  w here t r a n s m i t t e r s  
o f  d i f f e r e n t  power l e v e l s  s h a re  t h e  same c h a n n e l ,  t h e  h ig h e r  u s a b le  f i e l d  
s t r e n g th s  o f  t h e  lo w er-p o w er s t a t i o n s  a r e  a c c e p ta b le  b e c a u s e  o f  t h e  h ig h e r  
man-made n o is e  l e v e l s  i n  t h e i r  s e r v i c e  a r e a s .  I n  su ch  s i t u a t i o n s ,  
low -pow er t r a n s m i t t e r s  can  b e  i n t e g r a t e d  i n t o  t h e  h ig h -p o w e r  l a t t i c e .
H ow ever, i t  m igh t be n e c e s s a ry  t o  i n c r e a s e  t h e  s p a c in g  b e tw een  h ig h -p o w er 
s t a t i o n s  t o  accom modate t h i s .

9 . As a  com prom ise, i t  m ig h t be  p o s s ib l e  t o  g roup  t o g e t h e r  c h a n n e ls  
c o n ta in in g  t r a n s m i t t e r s  o f  s i m i l a r  pow er i n t o  b lo c k s  o f ,  s a y ,  t h r e e  
c h a n n e ls  f o r  each  pow er c l a s s  i n  a c c o rd a n c e  w ith  t h e  r e q u ir e m e n ts  s u b m it te d .  
T h is  i d e a  s h o u ld  be  a p p l i e d  o n ly  w here p r a c t i c a b l e .  A lth o u g h  t h i s  w ould  be 
an im provem ent o v e r  e x i s t i n g  m ixed s y s te m s , a d ja c e n t  c h a n n e l i n t e r f e r e n c e  
w ould  be p r e s e n t  b e tw een  pow er b lo c k s .  T h is  may n o t  be i d e a l ,  b e c a u s e  i t  
w ould  s t i l l  l e a v e  l a r g e  num bers o f  pow er b lo c k  t r a n s i t i o n s .  H ow ever, t h i s  
com prom ise w ould r e n d e r  l a r g e r  f re q u e n c y  changes u n n e c e s s a ry .
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10. A f u l l e r  a p p l i c a t i o n  o f  a  l a t t i c e  a p p ro a c h  c o u ld  e a s e  th e  a d ja c e n t  
c h a n n e l i n t e r f e r e n c e  p ro b le m , an d  th e  u se  o f  l a r g e r  power b lo c k s  s h o u ld  
re d u c e  th e  u s a b le  f i e l d  s t r e n g t h s .  H ow ever, r e c o g n iz in g  a t  l e a s t  t h r e e  pow er 
c a te g o r i e s  an d  th e  n eed  t o  avoi^ . p la c in g  low -pow er g ro u p s  n e x t  t o  h ig h -  
pow er g ro u p s  and  a  minimum number o f  c h a n n e ls  i n  a  g roup  (a b o u t 9 o r  1 2 ) ,  i t  
w i l l  be s e e n  t h a t  a d v a n ta g e s  c a n n o t be g a in e d  w ith o u t  some frequency- 
s h i f t i n g  e q u a l  t o  one o r  more b lo c k - w id th s .

1 1 . As a  p r a c t i c a l  a p p ro a c h , i t  may be  n e c e s s a ry  to  le a v e  th e  p a t t e r n
o f  s t a t i o n s  be low  a  f re q u e n c y  o f  a b o u t 1 000 kH z, a s  i t  e x i s t s  a t  p r e s e n t .
I n  t h i s  p a r t  o f  th e  f re q u e n c y  b a n d , a  com pu ter a n a ly s i s  c o u ld  be c a r r i e d  o u t 
t o  se e  w h e th e r  some m ino r f re q u e n c y  changes m ig h t p ro d u ce  any 
s i g n i f i c a n t  im p ro v em en ts .

12. T ak in g  i n to  a c c o u n t e x i s t i n g  sy s tem s and th e  r e q u ir e m e n ts  o f
A d m in is t r a t i o n s ,  a  com puter a n a ly s i s  c o u ld  be  c a r r i e d  o u t t o  show th e  
a d v a n ta g e s  and  d is a d v a n ta g e s  o f  th e  fo u r  m ethod  com ponents o u t l i n e d  a b o v e , 
and any o th e r  m ethods t h a t  come t o  l i g h t ,

1 3 . In  a p p ly in g  th e  l a t t i c e  g r id  c o n c e p ts ,  i t  s h o u ld  be  n o te d  t h a t
a d d i t i o n a l  m ethods may be  needed  to  make th e  r e s u l t s  c o rre s p o n d  m ore 
c l o s e l y  t o  t h e  p a r t i c u l a r  o b j e c t i v e s .  T here  may be  some m e r i t
i n  d i s t o r t i n g  th e  map t o  ta k e  a c c o u n t  o f  o th e r  f a c t o r s  e . g .  g eo m ag n e tic  
c h a r a c t e r i s t i c s .  A f u l l e r  d e s c r i p t i o n  o f  th e  l a t t i c e  g r i d  th e o r y  i s  g iv e n  
i n  Annex 1 t o  t h i s  A ppend ix .

14 . F o r  a r e a s  rem o te  from  r e g io n s  o f  h ig h  p o p u la t io n  d e n s i t y ,  i n
w h ich  low - and  m edium -pow er s t a t i o n s  a r e  in v o lv e d ,  s i m p l i f i e d  c o o r d in a t io n  
p ro c e d u re s  can  be c o n te m p la te d . One su ch  m ethod i s  d e s c r ib e d  i n  Annex 2 
t o  t h i s  A ppend ix .
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ANNEX 1 TO APPENDIX G ,
- t . ! . , . .

FREQUENCY PLANNING METHOD FOR LF/MF BROADCASTING 

BASED ON GEOMETRICALLY REGULAR LATTICES AND 

LINEAR CHANNEL DISTRIBUTION SCHEMES

In  g e o m e t r ic a l ly  r e g u l a r  l a t t i c e s  , i t  is . p o s s ib l e  t o  u se  l i n e a r  
c h a n n e l d i s t r i b u t i o n  schem es in  such  a way t h a t  m u tu a l i n t e r f e r e n c e  i s  
re d u c e d  t o  a  minimum. In  p r i n c i p l e ,  th e  l a t t i c e  c o n s i s t s  o f  a  s u f f i c i e n t  
number o f  e q u i l a t e r a l '  o r  n e a r l y , e q u i la te r a l . , ,  s p h e r i c a l  t r i a n g l e s  h a v in g  s id e s  
c o r re s p o n d in g  t o  th e  d i s t a n c e  n e c e s s a ry  b e tw e en  t r a n s m i t t e r s  s h a r in g  th e  
same c h a n n e l ( th e  c o - c h a n n e l .d i s t a n c e ) .  I n . th e  i d e a l  c a s e ,  t h e  num ber C 
o f  c h a n n e ls  a v a i l a b l e  i n  th e  w h o le .b a n d , o r , i f  d e s i r e d ,  in  a  p a r t  o f  i t ,  
i s  e v e n ly  d i s t r i b u t e d  o v e r  th e  s u r f a c e  o f  any p a i r  o f  t r i a n g l e s  h a v in g  one 
s id e  i n  common (a  rhombus in  th e  c a se  o f  e q u i l a t e r a l  t r i a n g l e s ) .  T h u s , 
a l l  c h a n n e ls  u se d  a r e  a l l o c a t e d  t o  e le m e n ta ry  a r e a s ' o f  i d e n t i c a l  s i z e  
(s e e  F ig u re  l ) .  "

In  l i n e a r  c h a n n e l d i s t r i b u t i o n  sc h e m e s , c h a n n e ls  a r e  a r r a n g e d  in  
su ch  a way t h a t ,  i n  any d i r e c t i o n  c o n s id e r e d ,  f re q u e n c y  s p a c in g s  be tw een  
c h a n n e ls  a l l o c a t e d  t o  e q u a l ly  sp a c e d  a r e a s  a r e  c o n s ta n t  (on the . c o n d i t io n  
t h a t  c h a n n e l num bers n and  (C + h )  a r e  c o n s id e r e d  to  b e  i d e n t i c a l ) .  The 
u se  o f  l i n e a r  c h a n n e l d i s t r i b u t i o n  sch em es, t h e r e f o r e ,  e n s u re s  t h a t  
i n t e r f e r e n c e  c o n d i t io n s  a r e  i d e n t i c a l  in  any c h a n n e l  in v o lv e d  th ro u g h o u t  
th e  n e tw o rk . D i f f e r e n c e s  b e tw een  i n t e r f e r e n c e  i n  d i f f e r e n t  c h a n n e ls  a r e  
due s o l e l y  to  t h e  e f f e c t s  o f  f re q u e n c y  on p r o p a g a t io n .  The u t i l i t y  o f  any 
l i n e a r  c h a n n e l d i s t r i b u t i o n  schem e can th u s  e a s i l y  b e  c h e ck ed  by c o m p u tin g , 
f o r  i n s t a n c e ,  t h e  i n t e r f e r e n c e  c a u se d  t o  t h e  c h a n n e l a s s ig n e d  t o  th e  a p ic e s  
o f  th e  q u a d r i l a t e r a l .  I t  i s  o b v io u s  t h a t  i n t e r f e r e n c e  o t h e r  th a n  c o -c h a n n e l  
i n t e r f e r e n c e  w i l l  b e  lo w e s t  when th e  r e l e v a n t  c h a n n e ls ,  e . g . ,  th e  a d ja c e n t  
c h a n n e ls ,  a r e  a s s ig n e d  to  a r e a s  c lo s e  t o  th e  c e n t r e s  o f  g r a v i t y  o f  t h e  two 
t r i a n g l e s  c o n s t i t u t i n g  th e  e q u i l a t e r a l .  In  t h e  c a se  o f  a  rhom bus, t h e  
d i s t a n c e  o f  th e  c e n t r e s  o f  g r a v i t y  from  th e  a p ic e s  i s  1 / / 3  t im e s  th e  
c o -c h a n n e l  d i s t a n c e .

The a p p l i c a t i o n  o f  g e o m e t r ic a l ly  r e g u l a r  l a t t i c e s  and  l i n e a r  
c h a n n e l d i s t r i b u t i o n  schem es i n  p r a c t i c a l  p la n n in g  i s  f a i r l y  e a s y .  I t  
p r e s u p p o s e s ,  h o w e v e r, t h a t  p la n n in g  i s  n o t  r e s t r i c t e d  by  num erous e x i s t i n g  
f re q u e n c y  a s s ig n m e n ts  t h a t  have  t o  be r e s p e c te d  w i th in  v e ry  c lo s e  l i m i t s .
In  th e  l a t t e r  c a s e ,  t h i s  p la n n in g  m ethod w ould  n o t  be  a p p r o p r i a t e  b e c a u s e  
th e  a d a p ta t io n  o f  th e  r e g u l a r  l a t t i c e ,  in c lu d in g  i t s  c h a n n e l  d i s t r i b u t i o n ,  
t o  a c tu a l  t r a n s m i t t e r  s i t e s ,  w h ile  s im u l ta n e o u s ly  r e s p e c t i n g  e x i s t i n g  
a s s ig n m e n ts ,  w ould  s e r i o u s l y  a f f e c t  c o v e ra g e .
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I n  a l l  o th e r  c a s e s , t h i s  m ethod -would l e a d  t o  s a t i s f a c t o r y  r e s u l t s  
w hen, by  means o f  d i s t o r t i o n  o f  t h e  r e g u l a r  l a t t i c e ' s  c h a n n e l p o s i t i o n s ,  
c h a n n e ls  a r e  a d a p te d  to  a c t u a l  t r a n s m i t t e r  s i t e s  ( s e e  F ig u re  2 ) .  A lth o u g h  
i t  w ould be  d e s i r a b l e  t h a t  t h e  d i s t o r t i o n s  be sm a ll th e y  may be q u i t e  l a r g e  
and num erous. The m ethod w ould  s t i l l  be  a p p l i c a b l e  in  t h e s e  c ir c u m s ta n c e s  
p r o v id e d  t h a t  t h e  same amount o f  c a re  i s  e x e r c is e d  in  t h e s e  c ir c u m s ta n c e s  a s  
w ould have  been  n e c e s s a ry  i f  t h i s  m ethod had  n o t  been  a p p l i e d .  N o rm a lly , 
t h e  e f f e c t s  o f  l a t t i c e  d i s t o r t i o n s  on i n t e r f e r e n c e  te n d  t o  c a n c e l  each  o th e r  
o u t .

In  o r d e r  t o  f a c i l i t a t e  t h e  a d a p ta t io n  o f  t h e  r e g u l a r  l a t t i c e  
c h a n n e l p o s i t i o n s  t o  a c t u a l  t r a n s m i t t e r  s i t e s ,  i t  i s  u s e f u l  t o  s u b d iv id e  
th e  p la n n in g  a r e a  i n t o  q u a d r i l a t e r a l s  ( o f  rhom bic o r  n e a r- rh o m b ic  s h a p e )  
h a v in g  s id e s  c o r re s p o n d in g  t o  t h e  p re d e te rm in e d  c o -c h a n n e l  d i s t a n c e .
I f  d i f f e r e n t  c o -c h a n n e l  d i s t a n c e s  have  t o  be  r e s p e c te d  i n  d i f f e r e n t  p a r t s  
o f  th e  a r e a  i n  q u e s t io n ,  t h i s  may w e l l  be  c o v e re d  by s u i t a b l e  a d a p ta t io n  
o f  t h e  s u b d iv id in g  l a t t i c e  t o  th e  p a r t i c u l a r  n eed s  o f  any o f  t h e s e  p a r t s .

S h o u ld , a f t e r  a d e q u a te  s u b d iv i s io n  o f  t h e  p la n n in g  a r e a ,  one o r  more 
q u a d r i l a t e r a l s  c o n ta in  a  num ber o f  t r a n s m i t t e r s  g r e a t e r  th a n  t h e  num ber C o f  
c h a n n e ls  a v a i l a b l e  i n  any q u a d r i l a t e r a l ,  th e n  c h a n n e ls  c a n  o n ly  be  a s s ig n e d  
when th e  e x c e s s  t r a n s m i t t e r s  in  t h e  q u a d r i l a t e r a l s  a r e  g ro u p ed  to g e th e r  
t o  fo rm  s y n c h ro n iz e d  n e tw o rk s . D i f f i c u l t i e s  t h a t  w ould a r i s e  i n  c a s e s  w here 
e x c e s s  t r a n s m i t t e r s  c a n n o t b e  accom m odated i n  s y n c h ro n iz e d  g ro u p s  w puld 
a l s o  o c c u r  i f  t h e  p la n n in g  p ro c e d u re  w ere n o t  b a s e d  on th e  m ethod d e s c r ib e d  
h e r e .  A greem ent w i l l  th e n  h av e  t o  be  re a c h e d  on e i t h e r  a  m o d i f ic a t io n  o f  
t h e  t e c h n i c a l  p a ra m e te rs  o r  a  r e d u c t io n  i n  th e  num ber o f  r e q u ir e m e n ts  i n  
t h e  a r e a  w here th e  d i f f i c u l t i e s  o c c u r .

I t  s h o u ld  be s t r e s s e d  t h a t  t h e  p la n n in g  m ethod o u t l i n e d  above i s  
p r im a r i ly  in te n d e d  t o  g iv e  g u id a n c e  i n  t h e  p la n n in g  p r o c e d u r e .  I t  
f a c i l i t a t e s  t h e  a s s ig n m e n t o f  f re q u e n c y  c h a n n e ls  s t a r t i n g  w ith  t h e  m ost 
s u i t a b l e .  The p la n n in g  m ethod c a n , how ever, n e v e r  s u p e rs e d e  th e  
n e g o t i a t i o n s  r e q u i r e d  b e tw e en  th e  A d m in is t r a t io n s  c o n c e rn e d  t o  d e te rm in e  
th e  r a d i a t e d  power o r  a n te n n a  r a d i a t i o n  p a t t e r n s  o f  t h e  t r a n s m i t t e r s  
c o n c e rn e d .
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Fig. 2 •  -  Application of a linear distribution to a network of real transmitters.

Numbered p o in t s  = s i t e s  o f  th e  t r a n s m i t t e r s  i n  th e  i d e a l  n e tw o rk  o f  F ig .  1 
•  = r e a l  p o s i t i o n s  o f  t h e  t r a n s m i t t e r s
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ANNEX 2 TO-APPENDIX G 

THE USE OF COORDINATION DISTANCES IN PLANNING

At th e  l i m i t s  o f  l a t t i c e  p la n n in g  a r e a s  w h e re , f o r  i n s t a n c e ,  
i r r e g u l a r  c o n c e n t r a t io n s  o f  p o p u la t io n  e x i s t  on w id e ly  s c a t t e r e d  i s l a n d s ,  
i t  w ould "be p o s s ib l e  t o  in t r o d u c e  th e  c o n c e p t o f  c o o r d in a t io n  d i s t a n c e s ,
a s  h a s  'b e e n  done i n  VHF and UHF p la n n in g .

I t  i s  o b v io u s  t h a t  i f  an a s s ig n m e n t i s  r e q u i r e d  f o r  a rem o te
P a c i f i c  i s l a n d ,  i t  w ould b e  i l l o g i c a l  t o  d e v e lo p  a  f u r t h e r  s e r i e s  o f  l a t t i c e s  
(o u ts id e  t h e  m ain a r e a  t o  be c o v e red ) j u s t  t o  make su c h  an a l l o c a t i o n  f i t  
i n to  a  p a r t i c u l a r  p la n n in g  p a t t e r n .  I t  i s  h e re  and i n  s im i l a r  a r e a s  t h a t  th e  
c o o rd in a te d  d i s t a n c e  c o n c e p t i s  a p p l i c a b l e ,  p r o v id in g  t h e  means by w hich  one 
o r  a  number o f  c h a n n e ls  c o u ld  be a l l o c a t e d  w ith o u t  a f f e c t i n g  a  b a s ic  l a t t i c e  
p la n .

The o v e r a l l  t e s t  o f  th e  p o s s i b i l i t y  o f  u s in g  c o o r d in a t io n  d i s t a n c e s  
i s  t h a t  t h e  a d d i t io n  o f  t r a n s m i t t e r s  t o  th e  o v e r a l l  sy stem  sh o u ld  n o t  
s i g n i f i c a n t l y  change  t h e  p la n n e d  o p e r a t in g  c o n d i t io n s .  I t  i s  c o n s id e r e d ,  
t h e r e f o r e ,  t h a t  w here t h e  c o -c h a n n e l  s t a t i o n  t o  be p r o t e c t e d  i s  s i t u a t e d  i n  
a r e a  A , a s  d e f in e d  i n  C h a p te r  6 , a  n om ina l u s a b le  f i e l d  s t r e n g th  o f  66 dBy 
m ig h t be  c o n s id e r e d  th e  l i m i t i n g  f i e l d  t o  w h ich  a d d i t i o n a l  i n t e r f e r e n c e  s h o u ld  
n o t be  a d d e d , w i th  c o r r e s p o n d in g  f i e l d  s t r e n g th s  o f  76 dBy and  69  dBli in  a r e a s  
B and C r e s p e c t i v e l y .

T y p ic a l  pow ers and  d i s t a n c e s  f o r  e a ch  o f  th e  a r e a s  c o n c e rn e d  a r e  
g iv e n  i n  th e  t a b l e  b e lo w . The p ro p a g a t io n  in fo r m a t io n  has  been  ta k e n  from  
C .C .I .R . R e p o rt 26H-2 a n d , a l th o u g h  i t  i s  a p p r e c ia t e d  t h a t  t h i s  b a s ic  
in fo r m a t io n  i s  n o t  t o  be  u s e d  f o r  f i n a l  p la n n in g  p u r p o s e s ,  t h e  C .C .I .R . 
in fo r m a t io n  i s  s u i t a b l e  f o r  co m p ariso n  p u r p o s e s .  I t  i s  p ro p o se d  t h a t  th e  maximum 
p e r m is s ib le  i n t e r f e r i n g  f i e l d  s t r e n g th  y ie .ld in g  a  n e g l i g i b l e  in c r e a s e  i n  
i n t e r f e r e n c e  in  t h e  p la n n e d  c o -c h a n n e l a s s ig n m e n t a r e a  s h o u ld  be a p p ro x im a te ly  
-  16 dB w ith  r e s p e c t  t o  t h a t  i n t e r f e r e n c e .

TABLE

Nom inal u s a b le  
f i e l d  s t r e n g th Power C o o rd in a t io n  d i s t a n c e

A rea  A 66 dB(yV/m) 10 kW 3300 km

A rea  B 76  dB(yV/m) 10 kW 2500  km

A rea  C 69  dB(yV/m) 10 kW 3100  km
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I t  i s  c o n s id e re d  t h a t  t r a n s m i t t e r s  m e e tin g  th e  above c r i t e r i a  
sh o u ld  be  p e r m i t te d  t o  be  e s t a b l i s h e d  on a  n o n - in t e r f e r e n c e  b a s i s .

I n  th e  c a se  o f  m u l t ip le  t r a n s m i t t e r s  o p e r a t in g  i n  su ch  a 
c h a n n e l ,  th e  r .m . s .  pow er, t a k in g  i n t o  c o n s id e r a t io n  any  d i f f e r e n c e  i n  
d i s t a n c e s ,  s h o u ld  be th e  m easure o f  th e  i n t e r f e r i n g  f i e l d .  O b v io u s ly , 
lo w er-p o w er t r a n s m i t t e r s  m igh t be l o c a t e d  a t  s h o r t e r  d i s t a n c e s  from  
th e  p la n n e d  c o -c h a n n e l  a s s ig n m e n t.
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RESOLUTION A 

R e la t in g  t o  B andw id th  S av in g  M o d u la tio n  System s

The R e g io n a l A d m in is t r a t iv e  LF/MF B ro a d c a s t in g  C o n fe re n c e  
( F i r s t  S e s s io n ) ,  G eneva, 1974 ,

c o n s id e r in g

a )  t h e  im proved  e f f i c i e n c y  in  t h e  u s e  o f  t h e  f re q u e n c y  h an d s  5 (LF) 
and  6 (MF) t h a t  m ig h t he  a c h ie v e d  by t h e  a p p l i c a t i o n  o f  b a n d w id th  s a v in g  
m o d u la tio n  s y s te m s ;

b ) t h e  d i f f i c u l t i e s  a s s o c i a te d  w ith  t r a n s m i t t e r s  and  r e c e i v e r s ,  
and  w ith  f re q u e n c y  p la n n in g  i f  t r a n s i t i o n  t o  b a n d w id th  s a v in g  m o d u la tio n  
sy s te m s  i s  c o n te m p la te d ;

I n v i t e s

t h e  C .C .I .R .  t o  e x p e d i te  i t s  s tu d i e s  o f  b an d w id th  s a v in g  
m o d u la tio n  m ethods w i th  p a r t i c u l a r  r e f e r e n c e  t o  t h e  t e c h n i c a l ,  o p e r a t io n a l  
and  econom ic a s p e c t s  o f  s in g le - s id e b a n d  and in d e p e n d e n t s id e b a n d  
m o d u la t io n , t a k in g  i n t o  a c c o u n t th e  p ro b lem s o f  c o m p a t ib i l i t y  w i th  e x i s t i n g  
r e c e i v e r s ;

r e s o lv e s

t o  r e q u e s t  th e  n e x t  co m p eten t W orld A d m in is t r a t iv e  R ad io  C o n fe ren ce  
t o  d e c i d e , i n  t h e  l i g h t  o f  t h e  r e s u l t s  o f  t h e  C .C .I .R .  s t u d i e s ,  on t h e  
f e a s i b i l i t y  o f  in t r o d u c in g  su c h  te c h n iq u e s  in  t h e  LF/MF b r o a d c a s t in g  
s e r v i c e .
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RESOLUTION B 

R e la t i n g  to  s tu d i e s  t o  be  made, by 

th e  I n t e r n a t i o n a l  F req u en cy  R e g i s t r a t i o n  B oard 

b e f o r e  t h e  Second S e s s io n  o f  th e  C o n fe ren ce

The R e g io n a l A d m in is t r a t iv e  LF/MF B ro a d c a s t in g  C onfe rence  
( F i r s t  S e s s io n ) ,  G eneva, 1 9 7 ^ ,

c o n s id e r in g

t h a t  i t  i s  e s s e n t i a l  f o r  th e  p ro p e r  co n d u c t o f  i t s  Second S e s s io n  
on P la n n in g  t h a t  p r e p a r a to r y  work s h o u ld  be c a r r i e d  o u t by th e  I .F .R .B . on 
th e  b a s i s  o f  th e  r e q u ir e m e n ts  s u b m it te d  by A d m in is t r a t io n s  and th e  s ta n d a r d s  
a d o p te d  a t  t h e  F i r s t  S e s s io n ;

i n v i t e s  A d m in is t r a t io n s

t o  su b m it t h e i r  f re q u e n c y  re q u ire m e n ts  t o  th e  I .F .R .B . on th e  
a p p r o p r i a t e  fo rm s , a  m odel o f  w hich  i s  t o  b e  fo u n d  in  A ppendix  F , as soon  
as p o s s i b l e ,  a f t e r  t h e  end o f  th e  F i r s t  S e s s io n ,  so  t h a t  th e y  a re  r e c e iv e d  
by th e  I .F .R .B .  n o t  l a t e r  th a n  1 May 19755

i n s t r u c t s  th e  I .F .R .B .

1 . t o  s u p p le m e n t ' th e  in fo r m a t io n  i t  r e c e iv e s  by means o f  th e
fo l lo w in g  d a ta :

c a r r i e r  pow er in  dB (kW ),

cym om otive f o r c e  ( c .m . f . )  in  th e  h o r i z o n t a l  p l a n e ,

e f f e c t i v e  m onopole r a d i a t e d  pow er ( e . m . r . p . )  in  th e  h o r i z o n t a l  
p l a n e ,

m a g n e tic  d ip  and  d e c l i n a t i o n  and  g eo m ag n e tic  l a t i t u d e  a t  
th e  t r a n s m i t t e r ;

2 . t o  p r e p a r e  a  l i s t  o f  a l l  th e  r e q u ire m e n ts  i t  r e c e i v e s ,
su p p le m e n te d  by  th e  d a ta  l i s t e d  i n  p a ra g ra p h  1 above and to  sen d  a copy 
t o  each  A d m in is t r a t io n  in  R egions 1 and  3 n o t l a t e r  th a n  1 Ju n e  1975;
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3 . t o  s tu d y  th e  r e q u ire m e n ts  i t  r e c e iv e s  on th e  b a s i s  o f  th e
d e c is io n s  ta k e n  a t  t h e  F i r s t  S e s s io n ,  p r o c e e d in g  as f o l lo w s :

3 . 1  c a l c u l a t e  p r o v i s i o n a l l y ,  f o r  ea ch  t r a n s m i t t e r ,  i
th e  u s a b le  f i e l d  s t r e n g th  r e s u l t i n g  from  th e  r e q u ire m e n ts ;  
i n  c a se s  w here th e  A d m in is t r a t io n  h a s  n o t  i n d i c a t e d  a 
p r e f e r r e d  f re q u e n c y , i t  ch o o ses  th e  f re q u e n c y  i t  c o n s id e r s  
m ost s u i t a b l e  in  t h e  d e s i r e d  f re q u e n c y  ra n g e ;

3 .2  c o l l e c t  t h i s  in fo rm a t io n  in  s t a t i s t i c a l  form  in
o r d e r  t o  p ro v id e  a  summary o f  t h e  s i t u a t i o n  r e s u l t i n g  from :

3 . 2 . 1  t r a n s m i t t e r s  a l r e a d y  in  s e r v i c e ,  t a k in g  i n t o  a c c o u n t 
t h e i r  p r e s e n t  f r e q u e n c ie s  and  p o w e rs ;

3 . 2 . 2  t r a n s m i t t e r s  a l r e a d y  in  s e r v i c e ,  as i n  3 . 2 . 1  a b o v e , 
t o g e th e r  w ith  th o s e  c o n ta in e d  in  t h e  A f r ic a n  P la n ,  
G eneva, 1966 , w hich  a r e  NOT in  s e r v i c e ,  t a k in g  i n t o  
a c c o u n t t h e i r  f r e q u e n c ie s  and p o w e rs ;

3 .2 .3  th e  t o t a l  f u tu r e  r e q u ir e m e n ts  f o r  t r a n s m i t t e r s ,  w h e th e r  
a l r e a d y  in  s e r v i c e  o r  i n  th e  A f r ic a n  P la n  o r  n o t ;

3*3 draw  up a  r e p o r t  c o n ta in in g  th e  fo re g o in g  r e s u l t s _
and se n d  i t  t o  a l l  A d m in is t r a t io n s  i n  R eg ions 1 and  3 , 
p r e f e r a b l y  by  1 J u ly  1975» and in  any c a se  n o t  l a t e r  th a n  

• 15 J u ly  1975;

3*1+ make t o  each  A d m in is t r a t io n  i n d i v i d u a l l y  w h a te v e j
s u g g e s t io n s  i t  s e e s  f i t  w i th  a  v iew  t o  e l i m i n a t i n g  any 
a p p a re n t  i n c o m p a t i b i l i t i e s ;

to  p r e p a r e  f o r  th e  Second S e s s io n  o f  t h e  C o n fe re n c e  a  docum ent 
c o n ta in in g  th e  r e p o r t  s e n t  t o  A d m in is t r a t i o n s ,  t o g e t h e r  w i th  any comments 
i t  h a s  r e c e iv e d  s in c e  s e n d in g  i t .
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RESOLUTION C 

R e la t in g  t o  C hannel S p a c in g

The R e g io n a l A d m in is t r a t iv e  LF/MF B ro a d c a s t in g  C o n fe ren ce  
( F i r s t  S e s s io n ) ,  G eneva, 1 9 7 ^ ,

n o t in g

R e s o lu t io n  No. U o f  t h e  A f r ic a n  LF/MF B ro a d c a s t in g  C o n fe re n c e ,
G eneva, 1966 ,

c o n s id e r in g

a )  t h a t  th e  u se  o f  a  u n ifo rm  c h a n n e l s p a c in g  th ro u g h o u t  R eg ions
1  and 3 w ould  f a c i l i t a t e  th e  u se  o f  th e  f re q u e n c y  h an d s a l l o c a t e d  f o r  
b r o a d c a s t in g  in  a  m ore r a t i o n a l  way th a n  a t  p r e s e n t ;

.b ) t h a t  a  m a jo r i ty  o f  a d m in is t r a t io n s  i s  i n
fa v o u r  o f  a  p la n  w i th  9 kHz c h a n n e l s p a c in g  and  w i th  c a r r i e r  f r e q u e n c ie s  
e q u a l  to  i n t e g r a l  m u l t ip l e s  o f  9 kHz;

c )  t h a t  a  s u b s t a n t i a l  m in o r i ty  o f  a d m in i s t r a t io n s
i s  in  f a v o u r  o f  a  p la n  w i th  8 kHz c h a n n e l s p a c in g  and  w i th  c a r r i e r  
f r e q u e n c ie s  e q u a l  t o  i n t e g r a l  m u l t ip le s  o f  8 kH z;

d ) t h a t ,  n e v e r t h e l e s s ,  th e  c o u n tr i e s  o f  R eg ions 1 and  3 have  a g re e d
t h a t  a  new d r a f t  p la n  sh o u ld  be  p re p a re d  w ith  9 kHz c h a n n e l s p a c in g  and 
w ith  c a r r i e r  f r e q u e n c ie s  e q u a l  t o  i n t e g r a l  m u l t ip l e s  o f  9 kH z;

e )  t h a t  th e  a d o p tio n  o f  su ch  a u n ifo rm  c h a n n e l s p a c in g  w ould  mean
ch a n g in g  th e  c a r r i e r  f r e q u e n c ie s  o f  m ost s t a t i o n s  in  R eg ions 1 and  3 ;

f )  t h a t ,  a l th o u g h  i t .  w ould  be d e s i r a b l e  t o  have  i n  th e
LF b r o a d c a s t in g  band  c a r r i e r  f r e q u e n c ie s  w hich  a r e  i n t e g r a l  m u l t ip l e s  
o f  t h e  c h a n n e l s p a c in g ,  t h e  a d o p tio n  o f  such  a  r e l a t i o n s h i p ,  and 
c o n s e q u e n t ly  th e  d is p la c e m e n t  o f  each  c a r r i e r  f re q u e n c y  ( o f  - 2  k H z), w ould  g iv e  
r i s e  to  p ro b lem s w ith  r e s p e c t  t o  s h a r in g  w ith  o th e r  r a d io  s e r v i c e s ;

u n a n im o u s ly  r e s o l v e s

1 . t h a t ,  a  d r a f t  p la n  f o r  b r o a d c a s t in g  f re q u e n c y  a s s ig n m e n ts  in  th e
MF band f o r  R eg ions 1 and  3 sh o u ld  be p r e p a r e d  by th e  Second S e s s io n  
on th e  b a s i s  o f  a  u n ifo rm  9 kHz c h a n n e l s p a c in g ,  u s in g  th e  c a r r i e r  f r e q u e n c ie s  
l i s t e d  i n  Annex 1 ;
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2 . t h a t  a  d r a f t  p la n  f o r  b r o a d c a s t in g  f re q u e n c y  a s s ig n m e n ts  i n  t h e  
LF band f o r  R eg ion  1 s h o u ld  be p r e p a re d  by t h e  Second S e s s io n  on th e  b a s i s  
o f  a  u n ifo rm  9 kHz c h a n n e l s p a c in g ,u s in g  t h e  c a r r i e r  f r e q u e n c ie s  l i s t e d
i n  Annex 2 ;

3 . t h a t  when th e  d r a f t  p la n  i s  p r e p a r e d ,  any f re q u e n c y  t h a t  i s  
a l r e a d y  b e in g  u se d  s h a l l  f i r s t  be r e p la c e d  by t h e  f re q u e n c y  o f  t h e  n e a r e s t  
new c h a n n e l and s u b se q u e n t changes d e s i r e d  sh o u ld  be n e g o t i a t e d  be tw een  
th e  a d m in i s t r a t io n s  c o n c e rn e d  o r  g ro u p s  o f  a d m in i s t r a t io n s  c o n c e rn e d  
d u r in g  th e  Second S e s s io n ;

k .  t h a t ,  h o w ev er, i f  t h e  m a jo r i ty  o f  A d m in is t r a t io n s  r e p r e s e n te d  a t
t h e  Second S e s s io n  o f  th e  C o n fe re n c e , a f t e r  c a r e f u l  e x a m in a t io n , f in d s  t h a t  
th e  d r a f t  p la n  i s  u n s a t i s f a c t o r y ,  t h e  C o n fe re n c e  may c o n s id e r  th e
p o s s i b i l i t y  o f  p r e p a r in g  a  p la n  b a s e d  on a  d i f f e r e n t  c h a n n e l s p a c in g
common to  R egions 1 and 3 . I n  t h i s  c a s e  t h e  p r o v is io n  o f  p a ra g ra p h  3 above 
s h a l l  a l s o  a p p ly ,

5. t h a t  t h e  Second S e s s io n  o f  t h e  C o n fe re n c e  s h a l l  ad o p t f o r  t h e
f re q u e n c y  ch an g es r e q u i r e d  in  R eg ions 1 and  3 a t im e  t a b l e  w h ich  t a k e s
in to  a c c o u n t t h e  s p e c i a l  c o n d i t io n s  o f  t h e  d e v e lo p in g  c o u n t r i e s ;

i n v i t e s  A d m in is t r a t io n s

1 . t o  s tu d y ,  t a k in g  i n to  a c c o u n t p a ra g ra p h  8*4. o f  t h i s  R e p o r t , ,  
t h e  p ro b lem s o f  f re q u e n c y  s h a r in g  o f  t h e  LF band a l l o c a t e d  t o  th e  
B ro a d c a s t in g  S e rv ic e  in  o rd e r  t o  make i t  p o s s ib l e  t o  change th e  c a r r i e r  
f r e q u e n c ie s  a p p e a r in g  in  Annex 2 t o  f r e q u e n c ie s  w h ich  a r e  i n t e g r a l  
m u l t ip l e s  o f  t h e  c h a n n e l s p a c in g ;

2 . t o  s u b m it ,  i f  n e c e s s a r y ,  p r o p o s a ls  t o  t h i s  e f f e c t  t o  t h e  n e x t 
com peten t W orld A d m in is t r a t iv e  R ad io  C o n fe re n c e .
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ANNEX 1 TO RESOLUTION C 

UNIFORM CHANNEL SPACING OF 9 kHz IN THE MF BAND

C hannel
No.

F req u en cy
(kHz)

C hannel 
. No. . .

F req u en cy  
(kHz) .

C hannel
... No.- ■

F req u en cy
(kHz)

1

* i—iK\m

41 891 81 1251

2 540 42 900 82 1260

3 549 43 909 83 1269

4 558 44 918 84 1278

5 567 45 927 85 1287

6 576 46 936 86 1296

7 585 47 945 87 1305

8 594 48 954 88 1314

9 603 49 963 89 1323

10 612 50 972 90 1332

11 621 51 981 91 1341

12 630 52 990 ' 92 1350

13 639 53 999 93 1359

14 648 54 1008 94 1368

15 657 55 1017 • 95 1377

16 666 56 1026 96 1386

17 675 57 1035 97 1395

18 684 58 1044 98 1404

19 693 59 1053 99 1413

20 702 60 1062 100 1422

21 711 61 1071 101 1431

22 720 62 1080 102 1440

23 729 63 1089 103 1449

24 738 64 1098 104 1458

25 747 65 1107 105 1467

26 756 66 1116 106 1476

27 765 67 1125 107 1485

28 774 68 1134 108 1494

29 783 69 1143 109 1503

30 792 70 1152 110 1512

31 801 71 1161 111 1521

32 810 72 1170 112 1530

33 819 73 1179 H 3 1539

34 828 74 1188 114 1548

35 ' 837 75 1197 115 1557

36 846 7 6 1206 116 1566

37 855 77 1215 117 1575

38 864 78 1224 118 1584

39 873 79 1233 119 1593

40 882 80 1242 120 1602*)

*) In planning, th e  provisions o f  R ad io  R e g u la t io n  116 s h a l l  a p p ly .
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ANNEX 2 TO RESOLUTION C 

UNIFORM CHANNEL SPACING OF 9 kHz IN THE LF BAND

C hannel F re q u en c y
No. (kHz)

1 155*)

2 164

3 173

4 182

5 191

6 20 0

1 209

8 218

9 227

10 2^6

11 245

12 254

13 2 6 3

14 272

15

1—1
00O

J

* ) I n  p la n n in g ,  th e  p r o v is io n s  o f  R ad io  R e g u la t io n  116 s h a l l  a p p ly .
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RESOLUTION D

R e la t in g  t o  t h e  R e p o rt o f  t h e  F i r s t  S e s s io n

The R e g io n a l A d m in is t r a t iv e  LF/MF B ro a d c a s t in g  C o n fe ren ce  ( F i r s t  S e s s i o n ) , 
G eneva, 197^5

c o n s id e r in g

a )  t h a t  a c c o rd in g  t o  A d m in is t r a t iv e  C o u n c il R e s o lu t io n  7^3 th e
ag en d a  o f  t h e  Second S e s s io n  o f  th e  C on ference  s h a l l  be  :

" a )  t o  c o n s id e r  t h e  R e p o rt o f  th e  F i r s t  S e s s io n  o f  th e  R e g io n a l
A d m in is t r a t iv e  LF/MF B ro a d c a s t in g  C o n fe ren ce  on t e c h n i c a l  
and  o p e r a t i o n a l  c r i t e r i a  and  m ethods f o r  f re q u e n c y  p la n n in g  
i n  th e  LF/MF b r o a d c a s t in g  bands i n  R eg ions 1 and  3 " ;

ub )  on th e  b a s i s  o f  t h e s e  t e c h n i c a l  and o p e r a t i o n a l  c r i t e r i a
and p la n n in g  m eth o d s , t o  draw up an ag reem en t and an a s s o c i a te d  
f re q u e n c y  p la n  o f  a s s ig n m e n ts  i n  th e  LF/MF b r o a d c a s t in g  bands 
i n  R eg ions 1 and  3 t o  r e p l a c e ,  a s  a p p r o p r i a t e ,  e x i s t i n g  p la n s  
f o r  th o s e  b a n d s ”•»

b )  t h a t  many d e le g a t io n s  a r e  o f  th e  o p in io n  t h a t  th e  R e p o rt o f  th e
F i r s t  S e s s io n  s h o u ld  b e  s ig n e d  o n ly  by  th e  Chairm an o f  t h e  C o n fe re n c e , 
and  t h a t ,  on th e  c o n t r a r y ,  a  num ber o f  d e le g a t io n s  f e e l  t h a t  i n d iv i d u a l  
d e le g a t io n s  sh o u ld  s ig n  th e  R e p o rt o f  t h i s  C o n fe re n c e j

c ) t h a t  com prom ise r e s u l t s  w ere  o b ta in e d  a f t e r  d i f f i c u l t  d i s c u s s io n s ,
due i n  p a r t i c u l a r  t o  t h e  d i f f e r e n t  s i t u a t i o n s  p r e v a i l i n g  i n  R eg ions 1 and 3 ;

r e s o lv e s

t h a t  th e  Second  S e s s io n  a p p ly  th e  t e c h n i c a l  and o th e r  c r i t e r i a  
d e f in e d  i n  th e  R e p o rt o f  th e  F i r s t  S e s s io n ;

i n s t r u c t s

1 . th e  C hairm an o f ' th e  C o n fe ren ce  t o  t r a n s m i t  u n d e r  h i s  s ig n a tu r e
th e  R e p o r t o f  th e  F i r s t  S e s s io n  t o  th e  Second S e s s io n  o f  th e  C o n fe re n c e ;

2 . th e  S e c r e ta r y - G e n e r a l  t o  t r a n s m i t  th e  R e p o rt o f  th e  F i r s t  S e s s io n
t o  a l l  a d m i n i s t r a t io n s  o f  R eg io n s  1 and  3*
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RECOMMENDATION AA 

R e la t in g  t o  t h e  Use o f  S y n c h ro n iz e d  N etw orks

The R e g io n a l  A d m i n i s t r a t i v e  LF/MF B r o a d c a s t i n g  C o n f e re n c e  
( F i r s t  S e s s io n ) ,  G eneva, 197*1,

c o n s id e r in g

t h a t  s y n c h ro n iz e d  n e tw o rk s  p r e s e n t  c o n s id e r a b le  a d v a n ta g e s  o v e r  
an e q u iv a le n t  s i n g l e  t r a n s m i t t e r  and t h e r e f o r e  sh o u ld  be em ployed in  much 
l a r g e r  num bers i n  any f re q u e n c y  a ss ig n m e n t p l a n ;

t h a t  a  s y n c h ro n iz e d  n e tw o rk  c o v e rs  a  g r e a t e r  a r e a  th a n  th e  
e q u iv a le n t  s i n g l e  t r a n s m i t t e r ;  t h i s  i n c r e a s e ,  w hich  depends on l o c a l  
c o n d i t io n s  and  th e  c o n s t i t u t i o n  o f  t h e  n e tw o rk , may be  l a r g e ;

t h a t  t h e  p o p u la t io n  c o v e ra g e  i s  i n  m ost c a s e s  in c r e a s e d  t o  an 
even  g r e a t e r  e x t e n t ,  s in c e  a  s y n c h ro n iz e d  n e tw o rk  makes i t  p o s s ib l e  t o  s e t  
up t r a n s m i t t e r s  p r o v id in g  a  h ig h e r  f i e l d  s t r e n g th  i n  th e  m ost d e n s e ly  
p o p u la te d  a r e a s ;  t h e  p o p u la t io n  c o v e ra g e  may be  m ore th a n  d o u b le d ;

t h a t  s u b j e c t  to  t h e  r u l e s  g iv e n  i n  C h a p te r  9» 'th e  i n t e r f e ­
r e n c e  c a u s e d  b y  a  s y n c h r o n i z e d  n e tw o rk  to  s i g n a l s  f ro m  t r a n s m i t t e r s  
i n  t h e  sam e c h a n n e l  o r  a d j a c e n t  c h a n n e l s  i s  p r a c t i c a l l y  i d e n t i c a l  t o  
t h a t  w h ic h  w o u ld  b e  c a u s e d  b y  th e  e q u i v a l e n t  s i n g l e  t r a n s m i t t e r ;

t h a t  i n  v iew  o f  t h e  p r e s e n t  c o n g e s t io n  o f  t h e  LF and  MF b a n d s , 
t r a n s m i t t e r  s y n c h r o n iz a t io n  i s  one o f  t h e  few  ways o f  k e e p in g  m ost o f  
t h e  t r a n s m i t t e r s  i n  o p e r a t io n  in  a  c o u n try  and  r e d u c in g  t h e  num ber o f  
c h a n n e ls  r e q u i r e d ; t h i s  i s  a  p a r t i c u l a r l y  im p o r ta n t  a d v a n ta g e ;

t h a t  t r a n s m i t t e r s  can  be  s y n c h ro n iz e d  on any c h a n n e l i n  t h e  
LF o r  MF b a n d s ;

t h a t  t h e  c o n s t i t u t i o n  o f  a  s y n c h ro n iz e d  n e tw o rk  may t a k e  a  w ide 
v a r i e t y  o f  fo rm s , f o r  ex am p le , a  s m a ll  num ber o f  h ig h -p o w er t r a n s m i t t e r s  
o r  a  l a r g e  num ber o f  low -pow er t r a n s m i t t e r s ,  o r  a  c o m b in a tio n  o f  b o th  
ty p e s  o f  t r a n s m i t t e r ;

t h a t  s y n c h r o n iz a t io n  m e th o d s , w hich  p r e v io u s ly  c a l l e d  f o r  
com plex e q u ip m e n t, m o n ito r in g  c e n t r e s  and  a  l a r g e  number o f  h ig h ly  s k i l l e d  
t e c h n i c i a n s ,  a r e  now adays s i m p l i f i e d ;  in d e e d  t h e r e  i s  no p ro b lem  a t  a l l  
i f  a to m ic  o s c i l l a t o r s  a r e  u se d  s in c e  t h e s e  o s c i l l a t o r s  p ro v id e  a  m ore th a n  
a d e q u a te  f re q u e n c y  s t a b i l i t y  f o r  many y e a r s  w i th o u t  r e q u i r in g  any 
m a in te n a n c e  o r  s u p e r v i s io n ; v a r io u s  c o u n t r i e s  a r e  a l r e a d y  u s in g  su ch  
o s c i l l a t o r s  w h i le  o th e r s  a r e  p la n n in g  t o  in t r o d u c e  them ;
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t h a t  t h e  o n ly  l i m i t a t i o n  o f  th e  s y n c h ro n iz e d  n e tw o rk  i s  th e  need  
to  b r o a d c a s t  th e . same program m e; how ev er, when t r a n s m i t t e r s  a r e  
s u f f i c i e n t l y  f a r  a p a r t  n o t  to  g iv e  r i s e  t o  g round -w ave  i n t e r f e r e n c e  w ith  
one a n o th e r ,  i t  i s  n o t  n e c e s s a r y  t o  s y n c h ro n iz e  them  d u r in g  th e  day  and 
th e y  can  th e n  b r o a d c a s t  d i f f e r e n t  program m es;

recommends

t h a t  i n  d e v e lo p in g  t h e i r  b r o a d c a s t in g  n e tw o rk  i n  th e  LF and MF 
bands a d m in i s t r a t io n s  u s e  s y n c h ro n iz e d  n e tw o rk s  to  th e  maximum e x te n t  
p o s s ib l e .

N o te  : A d d i t io n a l  t e c h n i c a l  in fo r m a t io n  o f  s y n c h ro n iz e d  n e tw o rk s  w i l l  be 
found  i n  C .C .I .R . R e p o r ts  N os. 459 and 6 1 6 , and i n  E .B .U . 
P u b l ic a t i o n  TECH 3210 "S y n c h ro n iz ed  g ro u p s  o f  t r a n s m i t t e r s  i n  
LF and MF b r o a d c a s t in g " .



LIST OF COUNTRIES WHICH PARTICIPATED IN THE FIRST SESSION

D e le g a t io n s  from  c o u n t r i e s  o f  R eg ions 1 and 3

1 .1  Members

A lb a n ia  ( P e o p le ’s  R e p u b lic  o f )

A lg e r i a  (A lg e r ia n  D em o cra tic  and 
P o p u la r  R e p u b lic )

Germany (F e d e r a l  R e p u b lic  o f )

S a u d i A ra b ia  (Kingdom o f )

A u s t r a l i a

A u s t r i a

B a n g la d esh  ( P e o p le ’s  R e p u b lic  o f )  

B elg ium

B y e lo ru s s ia n  S o v ie t  S o c i a l i s t  
R e p u b lic

B u lg a r ia  ( P e o p le ’s  R e p u b lic  o f )

B u ru n d i (R e p u b lic  o f )

Cameroon (U n ite d  R e p u b lic  o f )

C e n t r a l  A f r ic a n  R e p u b lic

C hina ( P e o p le ’s  R e p u b lic  o f )

V a t ic a n  C i ty  S t a t e

Congo ( P e o p le ’s  R e p u b lic  o f  th e )

K orea (R e p u b lic  o f )

I v o ry  C o a s t (R e p u b lic  o f  th e )

Dahomey (R e p u b lic  o f )

Denmark

E gyp t (A rab  R e p u b lic  o f )

Group o f  T e r r i t o r i e s  r e p r e s e n te d  by 
th e  F re n c h  O v e rsea s  P o s t  and 
T e leco m m u n ica tio n  Agency

S p a in

E th io p ia

F in la n d

F ra n c e

Gabon R e p u b lic

Gambia (R e p u b lic  o f  th e )

G reece

H u n g a ria n  P e o p le 's  R e p u b lic  

I n d ia  (R e p u b lic  o f )

In d o n e s ia  (R e p u b lic  o f )

I r a n

I r e l a n d

I t a l y

Ja p a n

J o rd a n  (H ashem ite  Kingdom o f )

Kenya (R e p u b lic  o f )

K uw ait ( S ta t e  o f )

Laos (Kingdom o f )

L e so th o  (Kingdom o f )

Lebanon
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L i b e r i a  (R e p u b lic  o f )

L ib y an  A rab R e p u b lic

L ie c h te n s t e in  ( P r i n c i p a l i t y  o f )

Luxembourg

M a la y s ia

M alawi

M alagasy  R e p u b lic  

M a lta

Morocco (Kingdom o f )

M a u r i t iu s

M a u r i ta n ia  ( I s la m ic  R e p u b lic  o f )  

Monaco

M ongolian  P e o p le 's  R e p u b lic

N ig e r i a  ( F e d e ra l  R e p u b lic  o f )

Norway

New Z ealand

Oman ( S u l t a n a te  o f )

Uganda (R e p u b lic  o f )

P a k is ta n

N e th e r la n d s  (Kingdom o f  th e )

P h i l i p p in e s  (R e p u b lic  o f  th e )

P o land  ( P e o p le 's  R e p u b lic  o f )

Q a ta r  ( S ta t e  o f )

S y r ia n  A rab R e p u b lic

German D em o cra tic  R e p u b lic

U k ra in ia n  S o v ie t  S o c i a l i s t  
R e p u b lic

Roum ania ( S o c i a l i s t  R e p u b lic  o f )

U n ite d  Kingdom o f  G re a t  B r i t a i n  
and N o r th e rn  I r e l a n d

S e n e g a l (R e p u b lic  o f  th e )

S i e r r a  Leone

S in g a p o re  (R e p u b lic  Of)

Sudan (D e m o cra tic  R e p u b lic  o f  th e )

Sweden

S w itz e r la n d  (C o n fe d e ra tio n  o f )

T a n z a n ia  (U n ite d  R e p u b lic  o f )

Chad (R e p u b lic  o f  t h e )

C z e c h o slo v ak  S o c i a l i s t  R e p u b lic

O v e rse a s  T e r r i t o r i e s  f o r  th e
i n t e r n a t i o n a l  r e l a t i o n s  o f  w hich  
th e  G overnm ent o f  t h e  U n ite d  
Kingdom o f  G re a t  B r i t a i n  and 
N o r th e rn  I r e l a n d  a r e  r e s p o n s ib le

T h a ila n d

T o g o le se  R e p u b lic

T u n is ia

T urkey

U nion o f  S o v ie t  S o c i a l i s t  R e p u b lic s

V iet-N am  (R e p u b lic  o f )

Y u g o s la v ia  ( S o c i a l i s t  F e d e ra l  
R e p u b lic  o f )

Z a i r e  (R e p u b lic  o f )

Zam bia (R e p u b lic  o f )



1 .2  A s s o c ia te d  Member

Papua New G uinea 

O b se rv e r  from  R eg ion  2 

B r a z i l  ( F e d e r a t iv e  R e p u b lic
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