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10.5.2.13.3
Range 1024 format

The information element contains a header, and W(1) to W(M) for some M. If, due to octet boundaries, some bits are not used at the end of the last octet, these bits must be set to 0.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Frequency List IEI
	octet 1

	Length of frequency list contents
	octet 2

	1
	0
	0
	0
	0
	
	
	

	FORMAT-ID
	spare
	FORMA
T-ID
	F0
	W(1)
(high part)
	octet 3

	W(1)  (low part)
	octet 4

	W(2)  to W(3)  are on 9 bits, when present

W(4)  to W(7)  are on 8 bits, when present

W(8)  to W(15) are on 7 bits, when present

W(16) to W(31) are on 6 bits, when present

W(2k) to W(2(k+1)-1) are on 10-k bits when present

and so on
	


Figure 10.5.2.13.3.1/3GPP TS 04.18: Frequency List information element (Range 1024 format)

Table 10.5.2.13.3.1/3GPP TS 04.18: Frequency List information element, range 1024 format

	F0, frequency 0 indicator (octet 3, bit 3):

0     ARFCN 0 is not a member of the set

1     ARFCN 0 is a member of the set

W(i), i from 1 to M (octet 3 and next):

Each W(i) encodes a non negative integer in binary format.

If W(k) is null, W(i) for i>k must be null also.

Each non null W(k) allows to compute, together with some previous W(i) the ARFCN F(k) of a frequency in the set. The first computation formulas are given hereafter, with the following conventions:

Wi
denotes W(i);

Fi
denotes F(i);

+
indicates the natural integer addition;

*
indicates the natural integer multiplication;

n mod m
indicates the remainder of the euclidian division of n by m, ie 
0 ( (n mod m) ( m-1
and there exists k such that
n = (k*m) + (n mod m);

n smod m
indicates the offset remainder of the euclidian division of n by m, ie:

1 ( (n smod m) ( m and there exists k such that

n = (k*m) + (n smod m);



	F1
=  W1

F2
= (W1 - 512 + W2) smod 1023

F3
= (W1       + W3) smod 1023

F4
= (W1 - 512 + (W2 - 256 + W4) smod 511) smod 1023

F5
= (W1       + (W3 - 256 + W5) smod 511) smod 1023

F6
= (W1 - 512 + (W2       + W6) smod 511) smod 1023

F7
= (W1       + (W3       + W7) smod 511) smod 1023

F8
= (W1 - 512 + (W2 - 256 + (W4 - 128 + W8 ) smod 255) smod 511) smod 1023

F9
= (W1       + (W3 - 256 + (W5 - 128 + W9 ) smod 255) smod 511) smod 1023

F10
= (W1 - 512 + (W2       + (W6 - 128 + W10) smod 255) smod 511) smod 1023

F11
= (W1       + (W3       + (W7 - 128 + W11) smod 255) smod 511) smod 1023

F12
= (W1 - 512 + (W2 - 256 + (W4       + W12) smod 255) smod 511) smod 1023

F13
= (W1       + (W3 - 256 + (W5       + W13) smod 255) smod 511) smod 1023

F14
= (W1 - 512 + (W2       + (W6       + W14) smod 255) smod 511) smod 1023

F15
= (W1       + (W3       + (W7       + W15) smod 255) smod 511) smod 1023

F16
= (W1 - 512 + (W2 - 256 + (W4 - 128 + (W8 - 64 + W16) smod 127) smod 255) smod 511) smod 1023

	More generally, the computation of F(K) can be done with the following program, using ADA language (declarative parts are skipped and should be obvious):

INDEX := K;

J := GREATEST_POWER_OF_2_LESSER_OR_EQUAL_TO(INDEX);

N := W(INDEX);

while INDEX>1 loop


if 2*INDEX < 3*J then



INDEX := INDEX – J/2;









-- left child



N := (N + W(PARENT) - 1024/J - 1) mod (2048/J - 1) + 1;


else














-- right child



INDEX := INDEX - J;



N := (N + W(PARENT) - 1) mod (2048/J - 1) + 1;


end if;


J := J/2;

end loop;

F(K) := N;


10.5.2.13.4
Range 512 format

The information element contains a header, and W(1) to W(M) for some M. If, due to octet boundaries, some bits are not used at the end of the last octet, these bits must be set to 0.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Frequency List IEI
	octet 1

	Length of frequency list contents
	octet 2

	1
	0
	0
	0
	1
	0
	0
	ORIG-
	

	FORMAT-ID
	spare
	spare
	FORMAT-ID
	ARFCN

high
	octet 3

	ORIG-ARFCN (middle part)
	octet 4

	ORIG-
ARFCN
low
	W(1)
(high part)
	
octet 5

	W(1)
(low part)
	W(2)
(high part)
	octet 6

	W(2)  to W(3)  are on 8 bits, when present

W(4)  to W(7)  are on 7 bits, when present

W(8)  to W(15) are on 6 bits, when present

W(16) to W(31) are on 5 bits, when present

W(2k) to W(2(k+1)-1) are on 9-k bits when present

and so on
	


Figure 10.5.2.13.4.1/3GPP TS 04.18: Frequency List information element (Range 512 format)

Table 10.5.2.13.4.1/3GPP TS 04.18: Frequency List information element, range 512 format

	ORIG-ARFCN, origin ARFCN (octet 3, 4 and 5)

This field encodes the ARFCN of one frequency belonging to the set. This value is also used to decode the rest of the element.

	W(i), i from 1 to M (octet 5 and next):

Each W(i) encodes a non negative integer in binary format.

If W(k) is null, W(i) for i>k must be null also. 

	Each non null W(k) allows to compute, together with some previous W(i) the ARFCN F(k) of a frequency in the set. The first computation formulas are given hereafter, with the following conventions:

Wi
denotes W(i); W0 denotes the value of ORIG-ARFCN

Fi
denotes F(i);

+
indicates the natural integer addition;

*
indicates the natural integer multiplication;

n mod m
indicates the remainder of the euclidian division of n by m, ie 
0 ( (n mod m) ( m-1 and there exists k such that 
n = (k*m) + (n mod m);

n smod m
indicates the offset remainder of the euclidian division of n by m, ie
1 ( (n smod m) ( m and there exists k such that
n = (k*m) + (n smod m); 

	F1  =
(W0 + W1) mod 1024

F2  =
(W0 + (W1 - 256 + W2) smod 511) mod 1024

F3  =
(W0 + (W1       + W3) smod 511) mod 1024

F4  =
(W0 + (W1 - 256 + (W2 - 128 + W4) smod 255) smod 511) mod 1024

F5  =
(W0 + (W1       + (W3 - 128 + W5) smod 255) smod 511) mod 1024

F6  =
(W0 + (W1 - 256 + (W2       + W6) smod 255) smod 511) mod 1024

F7  =
(W0 + (W1       + (W3       + W7) smod 255) smod 511) mod 1024

F8  =
(W0 + (W1 - 256 + (W2 - 128 + (W4 - 64 + W8 ) smod 127) smod 255) smod 511) mod 1024

F9  =
(W0 + (W1       + (W3 - 128 + (W5 - 64 + W9 ) smod 127) smod 255) smod 511) mod 1024

F10 =
(W0 + (W1 - 256 + (W2       + (W6 - 64 + W10) smod 127) smod 255) smod 511) mod 1024

F11 =
(W0 + (W1       + (W3       + (W7 - 64 + W11) smod 127) smod 255) smod 511) mod 1024

F12 =
(W0 + (W1 - 256 + (W2 - 128 + (W4      + W12) smod 127) smod 255) smod 511) mod 1024

F13 =
(W0 + (W1       + (W3 - 128 + (W5      + W13) smod 127) smod 255) smod 511) mod 1024

F14 =
(W0 + (W1 - 256 + (W2       + (W6      + W14) smod 127) smod 255) smod 511) mod 1024

F15 =
(W0 + (W1       + (W3       + (W7      + W15) smod 127) smod 255) smod 511) mod 1024

F16 =
(W0 + (W1 - 256 + (W2 - 128 + (W4 - 64 + (W8 - 32 + W16) smod 63) smod 127) smod 255) smod 511) mod 1024

F17 =
(W0 + (W1       + (W3 - 128 + (W5 - 64 + (W9 - 32 + W17) smod 63) smod 127) smod 255) smod 511) mod 1024

	More generally, the computation of F(K) can be done with the following program, using ADA language (declarative parts are skipped and should be obvious):

INDEX := K;

J := GREATEST_POWER_OF_2_LESSER_OR_EQUAL_TO(INDEX);

N := W(INDEX);

while INDEX>1 loop


if 2*INDEX < 3*J then












-- left child



INDEX := INDEX - J/2;



N := (N + W(PARENT) - 512/J - 1) mod (1024/J - 1) + 1;


else
















-- right child



INDEX := INDEX - J;



N := (N + W(_INDEX) - 1) mod (1024/J - 1) + 1;


end if;


J := J/2;

end loop;

F(K) := (W(0) + N) mod 1024;


10.5.2.13.5
Range 256 format

The information element contains a header, and W(1) to W(M) for some M. If, due to octet boundaries, some bits are not used at the end of the last octet, these bits must be set to 0.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Frequency List IEI
	octet 1

	Length of frequency list contents
	octet 2

	1
	0
	0
	0
	1
	0
	1
	ORIG-
	

	FORMAT-ID
	spare
	spare
	FORMAT-ID
	ARFCN
high
	octet 3

	ORIG-ARFCN (middle part)
	octet 4

	ORIG-
ARFCN
low
	W(1)
(high part)
	octet 5

	W(1)
low
	W(2)
	octet 6

	W(2)  to W(3)  are on 7 bits, when present

W(4)  to W(7)  are on 6 bits, when present

W(8)  to W(15) are on 5 bits, when present

W(16) to W(31) are on 4 bits, when present

W(2k) to W(2(k+1)-1) are on 8-k bits when present

and so on
	


Figure 10.5.2.13.5.1/3GPP TS 04.18: Frequency List information element (Range 256 format)

Table 10.5.2.13.5.1/3GPP TS 04.18: Frequency List information element, range 256 format

	ORIG-ARFCN, origin ARFCN (octet 3, 4 and 5)

This field encodes the ARFCN of one frequency belonging to the set. This value is also used to decode the rest of the element.

W(i), i from 1 to M (octet 5 and next):

Each W(i) encodes a non negative integer in binary format.

If W(k) is null, W(i) for i>k must be null also.

Each non null W(k) allows to compute, together with some previous W(i) the ARFCN F(k) of a frequency in the set. The first computation formulas are given hereafter, with the following conventions:

Wi
denotes W(i);  W0 denotes the value of ORIG-ARFCN

Fi
denotes F(i);

+
indicates the natural integer addition;

*
indicates the natural integer multiplication;

n mod m
indicates the remainder of the euclidian division of n by m, ie 
0 ( (n mod m) ( m-1 and there exists k such that 
n = (k*m) + (n mod m);

n smod m
indicates the offset remainder of the euclidian division of n by m, ie
1 ( (n smod m) ( m and there exists k such that
n = (k*m) + (n smod m);

	F1  =
(W0 + W1) mod 1024

F2  =
(W0 + (W1 - 128 + W2) smod 255) mod 1024

F3  =
(W0 + (W1       + W3) smod 255) mod 1024

F4  =
(W0 + (W1 - 128 + (W2 - 64 + W4) smod 127) smod 255) mod 1024

F5  =
(W0 + (W1       + (W3 - 64 + W5) smod 127) smod 255) mod 1024

F6  =
(W0 + (W1 - 128 + (W2      + W6) smod 127) smod 255) mod 1024

F7  =
(W0 + (W1       + (W3      + W7) smod 127) smod 255) mod 1024

F8  =
(W0 + (W1 - 128 + (W2 - 64 + (W4 - 32 + W8 ) smod 63) smod 127) smod 255) mod 1024

F9  =
(W0 + (W1       + (W3 - 64 + (W5 - 32 + W9 ) smod 63) smod 127) smod 255) mod 1024

F10 =
(W0 + (W1 - 128 + (W2      + (W6 - 32 + W10) smod 63) smod 127) smod 255) mod 1024

F11 =
(W0 + (W1       + (W3      + (W7 - 32 + W11) smod 63) smod 127) smod 255) mod 1024

F12 =
(W0 + (W1 - 128 + (W2 - 64 + (W4      + W12) smod 63) smod 127) smod 255) mod 1024

F13 =
(W0 + (W1       + (W3 - 64 + (W5      + W13) smod 63) smod 127) smod 255) mod 1024

F14 =
(W0 + (W1 - 128 + (W2      + (W6      + W14) smod 63) smod 127) smod 255) mod 1024

F15 =
(W0 + (W1       + (W3      + (W7      + W15) smod 63) smod 127) smod 255) mod 1024

F16 =
(W0 + (W1 - 128 + (W2 - 64 + (W4 - 32 + (W8  - 16 + W16) smod 31) smod 63) smod 127) smod 255) mod 1024

F17 =
(W0 + (W1       + (W3 - 64 + (W5 - 32 + (W9  - 16 + W17) smod 31) smod 63) smod 127) smod 255) mod 1024

F18 =
(W0 + (W1 - 128 + (W2      + (W6 - 32 + (W10 - 16 + W18) smod 31) smod 63) smod 127) smod 255) mod 1024

F19 =
(W0 + (W1       + (W3      + (W7 - 32 + (W11 - 16 + W19) smod 31) smod 63) smod 127) smod 255) mod 1024

F20 =
(W0 + (W1 - 128 + (W2 - 64 + (W4      + (W12 - 16 + W20) smod 31) smod 63) smod 127) smod 255) mod 1024

F21 =
(W0 + (W1       + (W3 - 64 + (W5      + (W13 - 16 + W21) smod 31) smod 63) smod 127) smod 255) mod 1024

	More generally, the computation of F(K) can be done with the following program, using ADA language (declarative parts are skipped and should be obvious):

INDEX := K;

J := GREATEST_POWER_OF_2_LESSER_OR_EQUAL_TO(INDEX);

N := W(INDEX);

while INDEX>1 loop


if 2*INDEX < 3*J then












-- left child



INDEX := INDEX - J/2;



N := (N + W(INDEX) - 256/J - 1) mod (512/J - 1) + 1;


else
















-- right child



INDEX := INDEX - J;



N := (N + W(INDEX) - 1) mod (512/J - 1) + 1;


end if;


J := J/2;

end loop;

F(K) := (W(0) + N) mod 1024;


10.5.2.13.6
Range 128 format

The information element contains a header, and W(1) to W(M) for some M. If, due to octet boundaries, some bits are not used at the end of the last octet, these bits must be set to 0.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Frequency List IEI
	octet 1

	Length of frequency list contents
	octet 2

	1
	0
	0
	0
	1
	1
	0
	ORIG-
	

	FORMAT-ID
	spare
	spare
	FORMAT-ID
	ARFCN
high
	octet 3

	ORIG-ARFCN (middle part)
	octet 4

	ORIG-
ARFCN
low
	W(1)
(high part)
	octet 5

	W(2)  to W(3)  are on 6 bits, when present

W(4)  to W(7)  are on 5 bits, when present

W(8)  to W(15) are on 4 bits, when present

W(16) to W(31) are on 3 bits, when present

W(2k) to W(2(k+1)-1) are on 7-k bits when present

and so on
	


Figure 10.5.2.13.6.1/3GPP TS 04.18: Frequency List information element (Range 128 format)

Table 10.5.2.13.6.1/3GPP TS 04.18: Frequency List information element, range 128 format

	ORIG-ARFCN, origin ARFCN (octet 3, 4 and 5)

This field encodes the ARFCN of one frequency belonging to the set. This value is also used to decode the rest of the element.

W(i), i from 1 to M (octet 5 and next):

Each W(i) encodes a non negative integer in binary format.

If W(k) is null, W(i) for i>k must be null also.

Each non null W(k) allows to compute, together with some previous W(i) the ARFCN F(k) of a frequency in the set. The first computation formulas are given hereafter, with the following conventions:

Wi
denotes W(i); W0 denotes the value of ORIG-ARFCN

Fi
denotes F(i);

+
indicates the natural integer addition;

*
indicates the natural integer multiplication;

n mod m
indicates the remainder of the euclidiandivision of n by m, ie 
0 ( (n mod m) ( m-1 and there exists k such that 
n = (k*m) + (n mod m);

n smod m
indicates the offset remainder of the euclidian division of n by m, ie
1 ( (n smod m) ( m and there exists k such that
n = (k*m) + (n smod m);

	F1 =
(W0 + W1) mod 1024

F2 =
(W0 + (W1 - 64 + W2) smod 127) mod 1024

F3 =
(W0 + (W1       + W3) smod 127) mod 1024

F4 =
(W0 + (W1 - 64 + (W2 - 32 + W4) smod 63) smod 127) mod 1024

F5 =
(W0 + (W1       + (W3 - 32 + W5) smod 63) smod 127) mod 1024

F6 =
(W0 + (W1 - 64 + (W2      + W6) smod 63) smod 127) mod 1024

F7 =
(W0 + (W1       + (W3      + W7) smod 63) smod 127) mod 1024

F8  =
(W0 + (W1 - 64 + (W2 - 32 + (W4 - 16 + W8 ) smod 31) smod 63) smod 127) mod 1024

F9  =
(W0 + (W1       + (W3 - 32 + (W5 - 16 + W9 ) smod 31) smod 63) smod 127) mod 1024

F10 =
(W0 + (W1 - 64 + (W2      + (W6 - 16 + W10) smod 31) smod 63) smod 127) mod 1024

F11 =
(W0 + (W1       + (W3      + (W7 - 16 + W11) smod 31) smod 63) smod 127) mod 1024

F12 =
(W0 + (W1 - 64 + (W2 - 32 + (W4      + W12) smod 31) smod 63) smod 127) mod 1024

F13 =
(W0 + (W1       + (W3 - 32 + (W5      + W13) smod 31) smod 63) smod 127) mod 1024

F14 =
(W0 + (W1 - 64 + (W2      + (W6      + W14) smod 31) smod 63) smod 127) mod 1024

F15 =
(W0 + (W1       + (W3      + (W7      + W15) smod 31) smod 63) smod 127) mod 1024

F16 =
(W0 + (W1 - 64 + (W2 - 32 + (W4 - 16 + (W8  - 8 + W16) smod 15) smod 31) smod 63) smod 127) mod 1024

F17 =
(W0 + (W1       + (W3 - 32 + (W5 - 16 + (W9  - 8 + W17) smod 15) smod 31) smod 63) smod 127) mod 1024

F18 =
(W0 + (W1 - 64 + (W2      + (W6 - 16 + (W10 - 8 + W18) smod 15) smod 31) smod 63) smod 127) mod 1024

F19 =
(W0 + (W1       + (W3      + (W7 - 16 + (W11 - 8 + W19) smod 15) smod 31) smod 63) smod 127) mod 1024

F20 =
(W0 + (W1 - 64 + (W2 - 32 + (W4      + (W12 - 8 + W20) smod 15) smod 31) smod 63) smod 127) mod 1024

F21 =
(W0 + (W1       + (W3 - 32 + (W5      + (W13 - 8 + W21) smod 15) smod 31) smod 63) smod 127) mod 1024

F22 =
(W0 + (W1 - 64 + (W2      + (W6      + W(14 - 8 + W22) smod 15) smod 31) smod 63) smod 127) mod 1024

F23 =
(W0 + (W1       + (W3      + (W7      + (W15 - 8 + W23) smod 15) smod 31) smod 63) smod 127) mod 1024

F24 =
(W0 + (W1 - 64 + (W2 - 32 + (W4 - 16 + (W8       + W24) smod 15) smod 31) smod 63) smod 127) mod 1024

F25 =
(W0 + (W1      + (W3 - 32 + (W5 - 16 + (W9       + W25) smod 15) smod 31) smod 63) smod 127) mod 1024

F26 =
(W0 + (W1 - 64 + (W2      + (W6 - 16 + (W10      + W26) smod 15) smod 31) smod 63) smod 127) mod 1024

F27 =
(W0 + (W1      + (W3      + (W7 - 16 + (W11      + W27) smod 15) smod 31) smod 63) smod 127) mod 1024

F28 =
(W0 + (W1 - 64 + (W2 - 32 + (W4      + (W12      + W28 smod 15) smod 31) smod 63) smod 127) mod 1024

F29 =
(W0 + (W1       + (W3 - 32 + (W5      + (W13     + W29 smod 15) smod 31) smod 63) smod 127) mod 1024

	More generally, the computation of F(K) can be done with the following program, using ADA language (declarative parts are skipped and should be obvious):

INDEX := K;

J := GREATEST_POWER_OF_2_LESSER_OR_EQUAL_TO(INDEX);

N := W(INDEX);

while INDEX>1 loop


if 2*INDEX < 3*J then












-- left child



INDEX := INDEX - J/2;



N := (N + W(INDEX) - 128/J - 1) mod (256/J - 1) + 1;


else
















-- right child



INDEX := INDEX - J;



N := (N + W(INDEX) - 1) mod (256/J - 1) + 1;


end if;


J := J/2;

end loop;

F(K) := (W(0) + N) mod 1024;


10.5.2.13.7
Variable bit map format

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Frequency List IEI
	octet 1

	Length of frequency list contents
	octet 2
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Figure 10.5.2.13.7.1/3GPP TS 04.18: Frequency List information element, variable bit map format

Table 10.5.2.13.7.1/3GPP TS 04.18: Frequency List information element, variable bit map format

	ORIG-ARFCN, origin ARFCN (octet 3, 4 and 5)

This field encodes the ARFCN of one frequency belonging to the set. This value is also used as origin of the bit map to generate all the other frequencies.

	RRFCN N, relative radio frequency channel number N (octet 5 etc.)

For a RF channel with ARFCN = (ORIG-ARFCN + N) mod 1024 belonging to the set, RRFCN N bit is coded with a "1"; N = 1, 2, .. ,  8M+7  with 1 ( M ( 127

For a RF channel with ARFCN = (ORIG-ARFCN + N) mod 1024 not belonging to the set, RRFCN N bit is coded with a "0"; N = 1, 2, .. ,  8M+7  with 1 ( M ( 127


J.4
Encoding algorithm

The choice is done recursively as given by the following programs, written in ADA:

Let us define the recursive procedure:


procedure ENCODE_SUBTREE(in INDEX : INTEGER;








in SET : SET_OF_VALUE;








in RANGE : INTEGER);

This procedure is given a set of integer values and an index. It chooses one of those values and computes the corresponding W(INDEX) (considered as a global variable), it splits the set less the value in two equal or nearly equal subsets, and calls itself recursively for each of those subsets, with suitable INDEX.

Assumption: all values in SET lie (inclusively) between 0 and RANGE-1, and they are all distinct.

As written, the program does not assume special values for the range. With a range such as 2k-1, some expressions can be simplified.

Declarative part:

        INDEX_IN_SET : INTEGER;

      begin

First the program tests the leaf conditions :

        if SET'SIZE=0 then

          W(INDEX) := 0;

          return;

        elsif SET'SIZE=1 then

          W(INDEX) := 1 + SET(1);

          return;

        end if;

The following program finds a value in the set such that exactly (SET'SIZE-1)/2 values from the set are between this value plus 1 and this value plus half the range:

      declare

        N : INTEGER;

        J : INTEGER;

      begin

        for I in 1..SET'SIZE loop

          N:=0;

          for J in 1..SET'SIZE loop

            if (SET(J)-SET(I)) mod RANGE ( (RANGE-1)/2 then

              N := N+1;

            end if;

          end loop;

The test compares N-1 because the possible pivot value is counted.

          if N-1 = (SET'SIZE-1)/2 then

            INDEX_IN_SET := I;

            exit;

          end if;

        end loop;

      end;

INDEX_IN_SET is then the index in the list of the pivot value.

The following sets W(INDEX)

        W(INDEX) := SET(INDEX_IN_SET) + 1;

Then the program does the same thing for the two halves of the range delimited by W(INDEX) and W(INDEX)+RANGE/2. First the left subset:

      declare

        SUBSET : SET_OF_VALUE(1..SET'SIZE/2);

        SUBSET_INDEX : INTEGER;

        ORIGIN_VALUE : INTEGER;

      begin

        ORIGIN_VALUE := (SET(INDEX_IN_SET] + (RANGE-1)/2

                        + 1) mod RANGE;

        SUBSET_INDEX:=1;

        for I in 1..SET'SIZE loop

          if (SET(I)-ORIGIN_VALUE) mod RANGE) < RANGE/2 then

            SUBSET(SUBSET_INDEX) :=

              (SET(I) - ORIGIN_VALUE) mod RANGE;

            SUBSET_INDEX := SUBSET_INDEX + 1;

          end if;

        end loop;

        ENCODE_SUBTREE(

            INDEX := INDEX +

              GREATEST_POWER_OF_2_LESSER_OR_EQUAL_TO(INDEX),

            SET := SUBSET,

            RANGE := RANGE/2);

      end;

Then the right subset:

      declare

        SUBSET : SET_OF_VALUE(1..(SET'SIZE-1)/2);

        SUBSET_INDEX : INTEGER;

        ORIGIN_VALUE : INTEGER;

      begin

        ORIGIN_VALUE := (SET(INDEX_IN_SET] + 1) mod RANGE;

        SUBSET_INDEX:=1;

        for I in 1..SET'SIZE loop

          if (SET(I)-ORIGIN_VALUE) mod RANGE) < RANGE/2 then

            SUBSET(SUBSET_INDEX) :=

              (SET(I) - ORIGIN_VALUE) mod RANGE;

            SUBSET_INDEX := SUBSET_INDEX + 1;

          end if;

        end loop;

        ENCODE_SUBTREE(

          INDEX := INDEX +

            2*GREATEST_POWER_OF_2_LESSER_OR_EQUAL_TO(INDEX),

          SET := SUBSET,

          RANGE := (RANGE-1)/2);

    end;

      end ENCODE_SUBTREE;

The initial call of the procedure depends on the format. Given some set to encode, the first problem is to verify that it can be encoded, and by so doing to choose the format.

First the encoding process must find the minimum range of the set, that is to say the minimum value R such that there exists one frequency F0 in the set such that all frequencies in the set can be written (F0 + N) mod 1024, with some N, 0 ( N ( R‑1. The choice of the format depends on R and the number of frequencies : the 512 range format can be chosen only if R(512, the 256 range format can be chosen only if R(256, the 128 range format can be chosen only if R(128.

If the chosen format is "1024 range", then the program must first check if frequency 0 is in the set. If so the F0 subfield is set to 1, and frequency 0 is removed from the set. Otherwise, the F0 subfield is set to 0. Then ENCODE_SUBTREE is called with INDEX := 1, SET set to the set of values equal to the ARFCN of all frequencies minus 1, and RANGE := 1023.

If the chosen format is "512 range", "256 range" or "128 range", F0 is chosen as ORIG-ARFCN and ENCODE_SUBTREE is called with INDEX := 1, SET set to the set of values equal to the ARFCN of all frequencies except F0, minus F0+1, and RANGE set respectively to 511, 255 or 127.
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