Dear Mobile group





I have analysed all the last proposals of the different synchronization flag of 2 octets. And I have studied some proposals for a 4 octets synchronization flag.





Therefore four different flags have been tested:


Longflag_1 : " 0111 1110 1011 0010" proposed by John.


Longflag_2 : " 0011 1100 1001 0101" proposed by Peter Vogel.


Longflag_3 : " 0100 1101 0111 1000" another P.N. sequence.


Longflag_4 : " 0111 1110 0111 1110" two HDLC flags.





One monodirectional link of H.223 has been simulated. The only change added to the H.223 protocol was to increase the length of the flag.





Characteristics of the simulation:





The simulation has been running during 2 millions of octets : (about 17 100 flag generated).





The information field (MUX_PDU) has the probability P1 to be empty (P1=0.001). Otherwise the length follows a uniform discrete random law between 30 and 200 octets. The data within the payload are filled randomly with an equal probability to get an '1' or a '0' for each bit.





Two parameters have been studied:





-CorDect is the number of correctly detected flags by the demultiplexer divided by the number of flags sent by the multiplexer. 


-WrongDect is the wrongly detected flags detected by the demultiplexer divided by the number of flags sent by the multiplexer. A wrongly detected flags is typically a flag detected by the demultiplexer during a MUX_PDU, therefore between a opening flag and a closing flag.


 These parameters are expressed in percent. (To obtain the real number of flag  checked the result has to be multiplied by 171.)





The channel has been altered by a artificial created correlated Rayleight fading noise. The signal noise ratio (SNR) vary from 30 to 0 by step of 2. The Doppler frequency was 2.5 Hz (or 1.4 km/h). 





For each Longflag proposed these two parameters have compared with the other Longflag and the original flag.


The percentage of CorDect is the nearly the same for all the Longflag. The efficiency obtained is lower than the percentage obtained by the one HDLC flag. To compare these Longflag, the WrongDect parameter is determinant. The best result  seems to be obtained by the Longflag_4 which has the worst correlation properties. The P.N. sequence appears to get a steady level of WrongDect. No protection is made within the payload to avoid the generation of the P.N. sequence. So the number of WrongDect is independent from the noise. It seems that the most important thing is to avoid the generation of a flag  within the payload. With the '0' stuffing the best way to prevent this case seems to be the double HDLC flag.


(The result can be seen in the table 1 and Graph1 in Annex)








To compare the efficiency obtained let take a basic evaluation : to subtract CorDect to WrongDect. 


a= CorDect-WrongDect.


And the best flag will get the highest value. This evaluation assumed that the effect of a Wrongly detected flag and of a not detected flag have got the same consequence for the quality of the link. In fact it is not true but quite near to  the reality when CorDect is quite high and WrongDect quite low. This calculation has been made in order to compare longflag_4 and the initial  HDLC flag. 


(The result can be seen in the table 2 and Graph 2.1 in Annex)





However the P.N. sequence is quite interesting when the synchronization flag is extended to 4 octets. Then in order to detect more synchronization flag, a correlation threshold (C.T.) can be included and the proprieties of the P.N. sequence can be used. This C.T. has to be choosen according the two parameters CorDect and WrongDect. If C.T. decreases then Cordect increases but WorngDect increases too. With the criteria described above, the best C.T. can be found.


With the P.N. sequence :


"0111 1100 0110 1110 1010 0001 0010 1100"


the best correlation threshold is 29. However the C.T. 28 has got better result for very low SNR (between 0 and 14) and the C.T. 30 has a better result for higher SNR (between 28 and 30)


(The table 3 and Graph 3 shows the result of the simulations in Annex).


The gain obtained by extending the synchronization to 4 octets is shown in table 2 and in  Graph 2.2.


Some others P.N. sequence can be appeared a better synchronisation flag with a appropriate C.T.. And the four consecutive HDLC flag have some poor result due to the poor correlation properties. The correlation threshold can not be well applied, WrongDect will rise very high compare to a P.N. sequence when the C.T. is reduced to 31 or 30.








Conclusion:


According to my simulation results, the best synchronization flag of two octets with a 0 stuffing for the H.223 is two consecutive HDLC flags (LongFlag_4). Nevertheless LongFlag_1 obtains quite similar result.


For a 4 octets synchronization flag,  a P.N. sequence appears more efficient if a correlation threshold around 29 is included and to take 4 consecutive HDLC flag is to be avoided.
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Annex





Table 1:Comparison of 3 proposals for two octets synchronisation  flag








�
LongFlag_1�
�
LongFlag_2�
�
Longflag_4�
�
�
�
SNR�
CorDect�
WrongDect�
CorDect�
WrongDect�
CorDect�
WrongDect�
BER�
�
0�
26,6358�
0,6471�
26,6283�
1,2720�
26,4991�
0,4960�
14,62�
�
2�
40,1328�
0,4406�
40,1399�
1,2720�
40,0619�
0,3314�
10,82�
�
4�
54,6475�
0,3055�
54,6272�
1,2720�
54,1409�
0,1968�
7,6�
�
6�
66,5993�
0,2021�
66,6052�
1,2720�
66,9718�
0,1434�
5,25�
�
8�
77,1900�
0,1233�
77,1900�
1,2720�
77,3982�
0,0931�
3,49�
�
10�
85,3080�
0,0767�
85,3174�
1,2720�
85,0735�
0,0823�
2,26�
�
12�
90,2282�
0,0769�
90,2347�
1,2720�
90,3192�
0,0552�
1,45�
�
14�
93,7979�
0,0653�
93,8049�
1,2720�
93,7493�
0,0331�
0,93�
�
16�
95,6215�
0,0059�
95,6220�
1,2720�
96,0316�
0,0110�
0,59�
�
18�
97,5851�
0,0295�
97,5854�
1,2720�
97,3995�
0,0110�
0,37�
�
20�
98,3905�
0,0237�
98,3909�
1,2720�
98,2959�
0,0055�
0,23�
�
22�
98,9998�
0,0059�
99,0000�
1,2720�
99,0114�
0,0000�
0,14�
�
24�
99,3502�
0,0000�
99,3503�
1,2720�
99,3638�
0,0000�
0,089�
�
26�
99,6043�
0,0000�
99,6043�
1,2720�
99,6303�
0,0000�
0,054�
�
28�
99,7629�
0,0059�
99,7629�
1,2720�
99,7845�
0,0000�
0,032�
�
30�
99,8218�
0,0000�
99,8218�
1,2720�
99,8243�
0,0000�
0,018�
�



Graph 1 : WrongDect for LongFlag_1 and LongFlag_4.
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Table 2  comparison of the efficiency of different flag: Original HDLC flag, 2 HDLC flag and 32 P.N. sequence.





�
Original H.223�
�
�
H.223 with double flag�
�
�
Flag: 32 PN sequence (CT of 29)�
�
�
�
SNR�
CorDect�
WrongDect�
a�
CorDect�
WrongDect�
a�
CorDect�
WrongDect�
a�
�
0�
43,0945�
162,2490�
-119,1544�
26,4991�
0,4960�
26,0031�
48,2549�
0,0623�
48,1926�
�
2�
55,1138�
128,1539�
-73,0401�
40,0619�
0,3314�
39,7305�
61,9561�
0,0623�
61,8938�
�
4�
66,9346�
92,0263�
-25,0917�
54,1409�
0,1968�
53,9441�
73,6015�
0,0623�
73,5392�
�
6�
76,5423�
65,3932�
11,1490�
66,9718�
0,1434�
66,8284�
82,7158�
0,0623�
82,6535�
�
8�
84,1149�
44,0089�
40,1060�
77,3982�
0,0931�
77,3051�
88,6051�
0,0623�
88,5428�
�
10�
89,7424�
28,6056�
61,1367�
85,0735�
0,0823�
84,9912�
92,5610�
0,0623�
92,4987�
�
12�
92,9723�
18,4514�
74,5208�
90,3192�
0,0552�
90,2640�
95,1987�
0,0623�
95,1364�
�
14�
95,7254�
12,1173�
83,6081�
93,7493�
0,0331�
93,7162�
96,9734�
0,0623�
96,9111�
�
16�
97,3409�
7,8715�
89,4694�
96,0316�
0,0110�
96,0206�
98,1326�
0,0623�
98,0703�
�
18�
98,2420�
4,8943�
93,3477�
97,3995�
0,0110�
97,3885�
98,7242�
0,0623�
98,6619�
�
20�
98,8332�
3,0548�
95,7784�
98,2959�
0,0055�
98,2904�
99,2187�
0,0623�
99,1564�
�
22�
99,2659�
1,9322�
97,3336�
99,0114�
0,0000�
99,0114�
99,6080�
0,0623�
99,5457�
�
24�
99,6023�
1,1580�
98,4443�
99,3638�
0,0000�
99,3638�
99,6819�
0,0623�
99,6196�
�
26�
99,7302�
0,7274�
99,0028�
99,6303�
0,0000�
99,6303�
99,8622�
0,0623�
99,7999�
�
28�
99,8647�
0,3940�
99,4707�
99,7845�
0,0000�
99,7845�
99,8917�
0,0623�
99,8294�
�
30�
99,9176�
0,3236�
99,5940�
99,8243�
0,0000�
99,8243�
99,9637�
0,0623�
99,9014�
�






Graph 2.1: comparison with a = CorDect-WrongDect  for  HDLC flag and Longflag_4
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Graph 2.2: comparison with a = CorDect-WrongDect  for  Longflag_4 and 4 octets P.N. sequence flag
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Table 3 : comparison for 32 P.N. sequence flag of 3 Correlation threshold.








�
�
CT = 28�
�
�
CT = 29�
�
�
CT = 30�
�
�
�
SNR�
CorDect�
WrongDect�
a�
CorDect�
WrongDect�
a�
CorDect�
WrongDect�
a�
BER�
�
0�
56,5694�
0,5932�
55,9762�
48,2549�
0,0623�
48,1926�
38,8762�
0,0060�
38,8702�
14,62�
�
2�
68,7372�
0,5932�
68,1440�
61,9561�
0,0623�
61,8938�
53,3960�
0,0060�
53,3900�
10,82�
�
4�
78,8322�
0,5932�
78,2390�
73,6015�
0,0623�
73,5392�
67,1803�
0,0060�
67,1743�
7,6�
�
6�
86,6209�
0,5932�
86,0277�
82,7158�
0,0623�
82,6535�
77,9866�
0,0060�
77,9806�
5,25�
�
8�
91,1728�
0,5932�
90,5796�
88,6051�
0,0623�
88,5428�
85,2734�
0,0060�
85,2674�
3,49�
�
10�
94,0072�
0,5932�
93,4140�
92,5610�
0,0623�
92,4987�
90,4013�
0,0060�
90,3953�
2,26�
�
12�
96,3081�
0,5932�
95,7149�
95,1987�
0,0623�
95,1364�
93,7358�
0,0060�
93,7298�
1,45�
�
14�
97,6746�
0,5932�
97,0814�
96,9734�
0,0623�
96,9111�
96,0974�
0,0060�
96,0914�
0,93�
�
16�
98,5622�
0,5932�
97,9690�
98,1326�
0,0623�
98,0703�
97,5706�
0,0060�
97,5646�
0,59�
�
18�
98,9461�
0,5932�
98,3529�
98,7242�
0,0623�
98,6619�
98,3588�
0,0060�
98,3528�
0,37�
�
20�
99,4351�
0,5932�
98,8419�
99,2187�
0,0623�
99,1564�
98,9723�
0,0060�
98,9663�
0,23�
�
22�
99,6744�
0,5932�
99,0812�
99,6080�
0,0623�
99,5457�
99,4332�
0,0060�
99,4272�
0,14�
�
24�
99,7720�
0,5932�
99,1788�
99,6819�
0,0623�
99,6196�
99,5919�
0,0060�
99,5859�
0,089�
�
26�
99,8981�
0,5932�
99,3049�
99,8622�
0,0623�
99,7999�
99,7843�
0,0060�
99,7783�
0,054�
�
28�
99,9158�
0,5932�
99,3226�
99,8917�
0,0623�
99,8294�
99,8556�
0,0060�
99,8496�
0,032�
�
30�
99,9698�
0,5932�
99,3766�
99,9637�
0,0623�
99,9014�
99,9577�
0,0060�
99,9517�
0,018�
�



Graph 3: Comparison of the efficiency of three different correlation threshold : 28, 29, 30.
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