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BranchMetricsCalculation(){
int stateIndex; ri%'én
int BranchiIndex;
int PreviousState; . :
int MinState = O; , Fig. 6B
int oldstate = O;
. 13
int Number_of_States; ‘OJ'("C

int MinStateMetrics = 32767;
int n = 0; // array index
int m; //temporary variable

array pathMetricsindex(};// Collection of indexes
//into the PathMetricStorage.

array PathMetrics(]; // Storage array for path
// wmetric values/distances.

array BranchMetricsIndexi{l;// Collection of indexes
//into the BranchMetxicStorage.

array BranchMetricsl(]; // storage array for branch
// wetric values.

array NewPathMetrics(l}: // Storage for new path
// distances.

for (StateIndex=0; Statelndex < Number_ of_States;
statelndex++)

{

]/ Search for the best branch into the X state
for ( BranchIndex = 0; BranchIndex < 4; BranchIndex++)

{

Ereviousséate = PathMetricsIndex(nl;

// Add Path metrics
m= PathMetrics'{PreviousState] *
BranchMetrics[(BranchMetricsIndex[n])]:

// Update if a shorter minimum path is found
if (m < NewPathMetrics[Statelndex])

NewPathMetricsIStateIndex] = m;
0ldstate = pPathMetricsIndexin];

n+¥+;

}

// save old state

FIGURE 6A
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StateMem[B*TraceBackIndex + StatelIndex] = 8*
(TraceBackIndex +1) & TraCe_Eack“Length_Mask) + Oldstate;

// Search for Best State
iE | NewPathMetrics[StateIndexl < MinStateMetrics)

MinStateMetrics=NewPathMetrics[StateIndex];
MinState=StateIndex;

}

[* Normalization */
for (i=0; {<Number_of_statesi i+)
PathMetrics[i] = NewPathMetrics[i] -

MinStateMetrics;

// Trace Back from the MinState
TraceBacksState = Number_of States*TraceBackIndex +

minstate;

for (i=0; i<Trace_3ack_Length - 2; i+=2)

TraceBackState

= stateMem[TraceBackStatel;
TraceBackstate = 8

tateMem[TraceBackState];
} .

NewState = TraceBackstate & Number;pf_States_Mask;
pldstate = StateMem[TraceBackState} &

Number_pf_statesgmask;
Group = GetGroup {g*0ldState + Newstatel;

/ Re-slice for the selected group
TraceBackIQ[Z* TraceBackIndex] = :
TraceBackIQl2* rraceBackindex + 1} = Zyi

zindex = {TraceBackIndex + Trace_Back;Length - 2) &
Traca_BackhLengthJMask;

// pecide on the gymbol

{2* zindexl, TraceBackIQ[z*

TCMDecision(TraceBackIQ
&Ax, &AY. ModulationTyPe: )

zindex + 1], Group. symbol,

// Re-slice for the Equalizer and
// Carrier Recovery adaptation
TraceBackState = Number_of_State

MinState;

s * TraceBackIndex +

FIGURE 6B
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94 NewState = TraceBackState & Number of_States_Maski
95 oldstate = StateMem{TraceBackStaLel &
a6 Number_pf_ﬁtates_ﬂask;
o7 Group = GetGroup [B¥0ldstate + Newstatel;
88
a9 // Decide on the (ad) for the equalizer and the pll
100 : TcMDecision (ZX, zy, Group. & TempSymbol, AT, Al,
101 ModulationTyPe. p);
102
103 /] Update thee rrace Back Index
104 /] (instead of doing --.
405 /] we can do #+= 15 and modulus 16)
QH)OG TraceBackIndex += Trace_Back_Length -1
107 TraceBackIndex &= Trace_Back_;ength_Mask;
108 )} // END OF BranchMetricsCalculation

FIGURE 6C
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int i; Ffa‘?
int TempSymbol;
int Index; qu 1A
int BranchlIndex; )
int TraceBackState; )
int NewStats; ’ F'Gj.'—w"@
int Group:;
int zindex Fig’?c
int MinStateMetrics = 32767; F"'a e
int MinState = 0:
int n = 0; )
array PM = [0.4,6,2,2,6,4,0,4,0,2,6,6,2,0,4,
133r7:5:775f11315:71391r31115'r7]r'
array Control_ Array0 [Number of_States], Control Arrayo0

(Number of_ States];

array temp0 [Number_of States], templ [Number_of_States],
temp2 [Number_of_ States};
int32 reyg;

int m[4]; :
int Min32(8] = (2147483647.0), (2147483647.0),

(2147483647.0), (2147483647.0),
(2147483647.0), (2147483647.0), (2147483647.0),

(2147483647.0) ;
/*for (i=0; i<Number_ of_States; i++)

Control_Arxrayo0([i]=0;

BranchMetricsCalculationt)

{ // branch metrics for ‘even’ tramsitions
for (Index~0; Index<4; Index++)
{
// search for the best branch into the x state
// ndd ,
for {1 = 0; i<4; i++).
{

m[i] = (PathMetrics [n+il<<is) +

{BranchMetrics [i}<<16);
if (m{i] > 2147483647) mii] = 2147483647;

FIGURE 7A
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48 //Find Minimum
49 for (i = 0; i<d; i++)
50 {
51 if (m[i]<Min32 [Index])
52 {
53
54 Min32 [Index] = m(i];
55 reg = ij
56 }
57 }
58
59 NewPathMetrics{Index] = (m{reg}/65536.0);
60 Control_ Array0(Index] = PM[n+reg];
61 Control_Arrayl[Index] = (reg<<i);
62
63 n4=4;
64
65 /* search for the best state */
66 if {(NewPathMetrics{Index] < MinStateMetrics)
67 {
68 MinStateMetrics = p->NewPathMetrics[Index];
69- MinState = Index;
70 }
71
72 // branch metrics for ‘odd’ transitions
73 for {Index=4; Index«<8; Index+i)
74
75 for (i = 0; i<4; is«+)
76
77 ml{i] = (PathMetrics[n+il<<16) +
78 BranchMetrics [1+4]1<<18);
79 if (m[i)>2147483647) m[i] = 2147483647;
80 :
81 }
82
83 //£ind minimum
84 for {1 = 0; i<d; is+4)
85 { -
86 %f (mfil<=Index]. = Index])
87
a8 Min32{Index} = miil:
a9 reg = i;
a0
o1 b
92 NewPathMetrics [Index] = (mlregl/65536.0};
93 ,
94 - Control Array®{Index] = PMn+regl;

FIGURE 7B
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gg Control Arrayl [Index] = {{regccl}))
g7 Cn+=4;
98
98 ?f (NewPathMetrics [Index] , MinStateMetries)
10
101 MinStateMetrics = NewPathMetrics{Index]:;
102 MinState = Index;
103 }
104 }
:82 Index = Control ArrayO{MinState];
107
108 Group = ((SurvivorY2([Index]&0l) <<2)+
123 ((SurvivorYl [Index] &01) << 1)+ (SurvivorY0[Index]&01);
1
11 // Normalization
112 for (i=0; i<32; i++) PathMetrics[i] =
113 NewPathMetrics([PM{i]l] - MinStateMetrics;
114
115 for (Index=0 Index<N _of_ States; Index++)
116 .
117 templ [Index] = Survivor¥Y0[Index]>>1; //ps shift
118 right
119 templ {Index] = SurvivorYl[Index]s>1; -
120 temp2 [Index] = SurvivorY2[Index]>>1;
- 121 }
122
123 for{Index=0; Index < 4; Index++)
124 { ’ :
125 i = Control Array0[Index];
126 SurvivorYo[Index] = {temp0{i]);
127 SurvivorYl[Index] = (templ([i]) |
128 ((Control_Arrayl [Index]&0x02) << (TRACEBACKY1});
129 Survivor¥2{Index] = (temp2{i]) |
130 } ({Control_Arrayl [Index]&0x04) << (TRACEBACKY2)});
131
132 for(Index=4; Index < 8; Index++)
133 -
134 . i = Control_Array0 [Index];
135 p->SurvivorY0 [Index] = (temp0([il) | ((0x01) <<
136 {TRACEBACKYO0) ) ;
137 p->Survivor¥l[Index] = (templii)) |
138 ( {Control_Arrayl [Index] &0x02 << (TRACEBACKY1));
139 p->SurvivorY2 [Index] = (temp2ii]) |
140 } ( {Control_Arrayl [Index) &0x04 << (TRACEBACKY1));
141

FIGURE 7C
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//Re-slice for the selected group

zindex = (p->TraceBackIndex = TRACEBACKM2) &

146  Trace_Back_Length Mask;

147
148 °
149
150
1564
162
153
154
165
156
167
158
159
160
161
162 1s8) *
163
164
165

// Decide on the Symbol
Symbol {0] = Symbol[{zindex<<3) | Group];

//Reslice for the Equalizer and Carrier Recovery
// Adaptation

Group = Control Arrayl[MinState);

TempSymbol = Symbol [TraceBackIndex<<3)| Group];

// Decide on the (ad) for the equalizer and the pll
*Ar = Ivi7[TempSymbol];
*Ai = Qv17{TempSymbel];

// Update the Trace Back Index
// (instead of doing --, we can do += 15 and modulus

/
traceBackIndex += TRACEBACKML;
TraceBackIndex &= Trace_Back_Length Mask;

166 } //END OF BranchMetricsCalculation{)

FIGURE 7D
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PM[BZ] =.{ go q, 5, 2;'21
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New Approach
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