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Start change 1
4.3.1
Description of constants used in the C-code

This clause contains a listing of all global constants defined in ecall_defines.h., together with some explanatory comments.

Constant
Value
Description

#define MAX(a,b) 
((a)>(b) ? (a) : (b))

#define MIN(a,b) 
((a)<(b) ? (a) : (b))

#define ABS(a)   
((a)<0 ? (-a) : (a))

#define SIGN(a)  
((a)<0 ? (-1) : (1))

#define PCM_LENGTH        
160
length of PCM frame

#define MSD_MAX_LENGTH    
140
length of MSD message (bytes)

/* Synchronization */

#define SYNC_BADCHECK     
(8)        
sync consecutive bad check

#define SYNC_BADTRACK     
(4)          
sync consecutive bad track
#define SYNC_IDXLEN       
(75)
sync index length

#define SYNC_THRESHOLD    
(10e6)         sync threshold 

#define LOCK_START_UL     
(2)       
START messages to lock sync (UL)

#define LOCK_START_DL     
(3)     
START messages to lock sync (DL)

#define FAIL_RESTART      
(3)            number of START messages to restart

#define NRF_WAKEUP        
(3)            number of wakeup frames

#define NRF_SYNC          
(13)
length of sync in frames

#define NRF_OBSERVE      
(10)           number of frames the PSAP checks for a 
 


better sync after detecting a preamble
#define NRS_CP            
(2)       
number of samples next to peaks  
#define NRS_TRACK         
(240)    
number of samples to track       
#define NRS_CHECK         
(480)        
number of samples to check       
#define PNSEQ_OSF         
(22)
"oversampling" rate of PN sequence

#define PEAK_DIST_PP      
(30*PNSEQ_OSF)
distance outer positive peaks

#define PEAK_DIST_NN      
(54*PNSEQ_OSF)
distance negative peaks

#define PEAK_DIST_PN      
(12*PNSEQ_OSF)
distance positive to negative

/* Uplink/Downlink format */

#define ARQ_MAX           
(8)            number of redundancy versions

#define NRB_TAIL          
(3)
number of encoder tail bits

#define NRB_CRC           
(28)      
order of CRC polynomial

#define NRB_INFO          
(8*MSD_MAX_LENGTH)

#define NRB_INFO_CRC      
(8*MSD_MAX_LENGTH + NRB_CRC)

#define NRB_CODE_ARQ      
(1380)

#define NRB_CODE_BUFFER   
(3*(8*MSD_MAX_LENGTH + NRB_CRC) + 4*NRB_TAIL)

#define SET_LLMSG         
(16)
set size lower-layer messages

#define SET_HLMSG         
(16)
set size higher-layer messages

#define NRF_DLDATA        
(3)
downlink data frames

#define NRF_DLMUTE1LL     
(3)
1st muting lower-layer message

#define NRF_DLMUTE1HL     
(1)
1st muting higher-layer message

#define NRF_DLCHUNK       
(NRF_SYNC + NRF_DLMUTE1HL + 2*NRF_DLDATA)

/* IVS/PSAP processing */

#define NRF_MEMCTRL       
(7)        

#define NRS_MEMSYNC       
(508 + 38*NRS_CP)      
#define IVS_THRESHOLD     
(40000)        threshold for control messages

#define IVS_GOSTART       
(6)            threshold for unreliable START

#define IVS_TXFAST        
(10)           fast modulator mode NACK condition

#define IVS_TXINC         
(87)           sample increment at restart

#define PSAP_NUMSTART     
(20)  
number of START messages

#define PSAP_NUMACK       
(20)  
number of ACK messages

#define PSAP_NUMHLACK      
(5)          
number of PSAP HLACK messages

#define PSAP_THRESHOLD    
(40)  
threshold for modulator type

#define FEC_VAR           
(30206)       
variance: 1/4550000 in Q37

#define FEC_MEAN          
(0xB9999A)    
mean: 5.8 in Q21

#define FEC_ITERATIONS    
(8)
number of decoder iterations

#define FEC_STATES        
(8)
number of decoder states

#define IntLLR            
Int16
size of soft bit buffer variables

#define LLR_MAX           
((Int32)(0x7fff-1))

#define LOGEXP_RES        
(401)
resolution of LOGEXP table

#define LOGEXP_DELTA      
(-6)
determines internal Q-factor

#define LOGEXP_QIN        
(8)
input Q-factor of LLR values

End change 1
Start change 2
4.3.2
Type Definitions

The following type definitions have been used, which are defined in ecall_defines.h, ecall_modem.h, ecall_sync.h, and modemx.h: 

Definition
Description

typedef enum { False, True } Bool;
boolean variable
typedef enum { Minus = -1, 

               Zero, 

               Plus } Tern;
ternary variable
typedef signed char        Int8;
8 bit signed variable

typedef signed short int   Int16;
16 bit signed variable

typedef signed int         Int32;
32 bit signed variable

typedef unsigned char      Ord1;
binary symbol

typedef unsigned char      Ord8;
8 bit unsigned variable

typedef unsigned short int Ord16;
16 bit unsigned variable

typedef unsigned int       Ord32;
32 bit unsigned variable

typedef enum {
  ModUndef,
  Mod3bit4smp,

  Mod3bit8smp

} ModType;
modulator type for uplink transmission

typedef struct {
  ModType type;
identifies modulator type

  Int16 bpsym;       

bits per symbol

  Int16 spmf;        
samples per modulation frame

  Int16 mfpf;        
modulation frames per frame = PCM_LENGTH/spmf

  Int16 decpos1;     
position 1st decoding trial

  Int16 decpos2;     
position 2nd decoding trial

  Int16 wutperiod;   
wakeup tone period in samples

  Int16 nfmute1;     
number of muting frames 1st interval

  Int16 nfmute4;     
number of muting frames 4th interval

  Int16 nfmuteall;   
number of muting frames total

  Int16 nfdata;      
number of data frames = NRB_CODE_ARQ/(mfpf*bpsym)

  const Int16 *ulPulse;

  const Int16 *ulPulseMatch;

  const Int16 *mgTable;

  const Int16 *wakeupSin;

  const Int16 *wakeupCos;

} ModState;
modulator state for uplink transmission

typedef struct {

  Int32 *mem;               /* memory for sync */

  Int32 *memWakeup;         /* memory for wakeup tone detector */

  SyncSub syncPos;          /* regular sync (non-inverted) */

  SyncSub syncNeg;          /* inverted sync */

  Int32 amplitude[3];       /* amplitudes (average, maximum, memory) */

  Int32 shape[2*NRS_CP+1];  /* shape of peak causing a sync event */

  Bool  flag;               /* indicates sync success */

  Bool  invert;             /* indicates sync inversion */

  Int16 delay;              /* synchronization delay */

  Int16 delayMem;           /* synchronization delay (memory) */

  Int16 npeaks;             /* number of sync peaks detected */

  Int16 npeaksMem;          /* number of sync peaks detected (memory) */

  Int16 events;             /* number of subsequent equal sync events */

  Tern  check;              /* indicates sync check result (ternary variable) */

  Int16 checkCnt;           /* counter for subsequent sync check failures */

  Int16 index;              /* frame reference for sync evaluation */

  Int16 offset;             /* frame offset */

} SyncState;























typedef struct {

  Int32 amplitude[2];       /* amplitudes (average, maximum) */

  Int32 shape[2*NRS_CP+1];  /* shape of peak causing a sync event */

  Bool  flag;               /* indicates sync success */

  Int16 delay;              /* synchronization delay */

  Int16 npeaks;             /* number of sync peaks detected */

  Int16 npeaksChk;          /* number of sync peaks detected by sync check */

} SyncSub;







typedef enum {

  DlMsgNoop = -2,

  DlMsgReset,

  DlMsgStart,

  DlMsgNack,

  DlMsgAck,

  DlMsgHlack = SET_LLMSG

} DlData;

downlink message identifiers



typedef enum {

  DlCntStart = -2,

  DlCntWait,

  DlCntNext

} DlCount;

downlink message counter

typedef enum {


  IvsIdle,

  IvsTrigger,

  IvsStart,

  IvsSendMsd,

  IvsAck

} IvsState;

IVS state identifiers

typedef struct {

  CtrlRxData ctrl;        
IVS control struct

  SyncState  sync;        
IVS sync struct

  Int16 state;            
receiver state

  Int16 dlData;           
downlink message symbol

  Int16 dlIndex;          
donwlink frame counter

  Int16 dlMsgCnt;        
downlink message counter

  Int16 memCtrl[NRF_MEMCTRL*PCM_LENGTH];

  Int32 memSync[NRS_MEMSYNC];

} IvsRxData;

typedef struct {

  CtrlTxData ctrl;        
IVS control struct

  ModState mod;
IVS modulator struct

  Int16 state;            
transmitter state

  Int16 stateCntNack;     
global NACK counter

  Bool  startPending;
indicates pending START message

  Int16 delay;
transmit offset in samples

  Int16 rv;
redundancy version

  Int16 ulN;
uplink number of frames

  Int16 ulIndex;
uplink frame counter

  Int16 ulDelay;          
uplink transmit offset in samples

  Int16 stateCnt[SET_LLMSG + 1];
state counters

  Int16 stateIgn[SET_LLMSG + 1];
counter for unreliable messages

  Ord1  memCode[NRB_CODE_BUFFER];

  Int16 memDelay[2*PCM_LENGTH];

} IvsTxData;

typedef struct {

  IvsRxData rx;
IVS receiver struct

  IvsTxData tx;
IVS transmitter struct

} IvsData;

typedef enum {

  PsapIdle,

  PsapTrigger,

  PsapStart,

  PsapNack,

  PsapAck,

  PsapHlack,

} PsapState; 

PSAP state identifiers

typedef struct {

  CtrlRxData ctrl;        
PSAP control struct

  SyncState sync;
PSAP sync struct

  ModState  mod;
PSAP modulator struct

  Int16 state;            
receiver state

  Int16 rv;
redundancy version

  Int16 ulN;              
uplink number of frames without muting

  Int16 ulIndex;
uplink frame counter

  Int16 mgIndex;
uplink position in muting gap table

  Int16 ulTrials;         
uplink decoding trails

  Int16 ulSyncTail;       
sync observation counter after sync success

  Ord8  dlHlackData;      
downlink higher-layer message (4 bits)

  Int16 dlData;
downlink message symbol

  Int16 dlIndex;
donwlink frame counter

  Int16 dlMsgCnt;
downlink message counter

  Ord8   *msd;
MSD in byte representation

  Ord1   *msdBin;
MSD in binary representation

  Int16  *memCtrl;        
buffer for control and data demodulation

  IntLLR *memCode;        
soft bit buffer for decoding

  char buffer[0

    + sizeof(IntLLR)* NRB_CODE_ARQ

    + sizeof(Int16) * NRF_MEMCTRL*PCM_LENGTH

    + sizeof(Int32) * NRS_MEMSYNC

    + sizeof(Int32) * 2*(NRF_SYNC+1)];

} PsapRxData;

typedef struct {

  CtrlTxData ctrl;        
PSAP control struct

} PsapTxData;

typedef struct {

  PsapRxData rx;
PSAP receiver struct

  PsapTxData tx;
PSAP transmitter struct

  Int16 msgCounter;







message counter

} PsapData;

typedef enum {

  CtrlRxIdle,

  CtrlRxSync,

  CtrlRxLock,

  CtrlTxIdle,

  CtrlTxSend

} PortState;

typedef struct {

  PortState state;
port state

  Bool invert;           
port inversion flag

  union {

    CtrlTxPort tx;        
port control transmitter

    CtrlRxPort rx;        
port control receiver

  } u;

  const char *owner;      
port owner identification

} CtrlPort;

typedef struct {

  Int16 dlData;           
message symbol

  Int16 dlIndex;          
message frame counter

} CtrlTxPort;

typedef struct {

  Int16 dlData;           
detected message symbol

  Int16 dlMetric;         
receiver metric

} CtrlRxPort;

typedef struct {

  CtrlPort port;         
port struct

} CtrlTxData;

typedef struct {

  CtrlPort port;          
port struct

  SyncState *sync;        
pointer to sync struct

  Int16 *buffer;          
pointer to control receiver buffer

  Ord8  dlHlackData;      
downlink higher-layer message (4 bits)
  Tern  dlRead;           
sync indication (ternary variable)

  Int16 dlIndex;          
internal frame counter

  Int16 dlSyncLock;       
number of sync events required
} CtrlRxData;

End change 2
Start change 3
4.3.3
Description of fixed tables used in the C-code

This clause contains a listing of all fixed tables (ROM) defined in ecall_rom.c.

Type/Constant
Dimension
Description

/* Synchronization */

const Int16 wakeupSin500
[16]
sine waveform at 500 Hz
const Int16 wakeupCos500
[16]
cosine waveform at 500 Hz
const Int16 wakeupSin800
[10]
sine waveform at 800 Hz

const Int16 wakeupCos800
[10]
cosine waveform at 800 Hz

const Int16 syncPulseForm
[5]
sync pulse
const Int16 syncSequence
[15]
sync pulse sequence
const Int16 syncIndexPreamble
[SYNC_IDXLEN]
sync pulse positions
const Int16 syncFrame
[10*PCM_LENGTH]
predefined synchronization signal
/* Uplink/Downlink format */
const Int16 indexBits
[24]
bit positions for turbo decoder

// fast modulator mode:
const Int16 m4smp_ulPulse
[16]
uplink waveform
const Int16 m4smp_ulPulseMatch
[64]
matched filtered uplink waveform
const Int16 m4smp_mgTable
[66]
table indicating muting gaps
// robust modulator mode:
const Int16 m8smp_ulPulse
[32] 
uplink waveform
const Int16 m8smp_ulPulseMatch
[128]
matched filtered uplink waveform
const Int16 m8smp_mgTable
[116]
table indicating muting gaps
const Int16 dlPcmData
[4][NRF_DLDATA*PCM_LENGTH]  downlink transmit signal
const Int16 dlPcmDataMatch
[4][NRF_DLDATA*PCM_LENGTH]  DL MF signal
/* FEC encoder/decoder  */
const Ord16 stateTransMat
[8][2]
FEC: state transitions
const Ord16 stateTrans
[16]
FEC: state transitions
const Ord16 revStateTransMat
[8][2]
FEC: reverse state transitions
const Ord16 revStateTrans
[16]
FEC: reverse state transitions
const Ord1  outputParityMat
[8][2]
FEC: output parity indicator
const Ord1  outputParity
[16]
FEC: output parity indicator

const Ord1  crcPolynomial
[NRB_CRC+1]
coefficients of CRC polynomial
const Ord1  scramblingSeq
[NRB_INFO_CRC]
bit scrambling sequence
const Ord16 interleaverSeq
[NRB_INFO_CRC]
interleaver sequence
const Ord16 redVerIndex
[8][NRB_CODE_ARQ]
index vector for HARQ process

const IntLLR logExpTable
[LOGEXP_RES]
lookup table (logExp function)

End change 3
Start change 4
4.4.6
Synchronization functions (IVS and PSAP)

/*============================================================================*/

/* FUNCTION: Sync                                                             */

/*----------------------------------------------------------------------------*/

/* Description: main synchronization function                                 */

/*                                                                            */

/* InOut:  SyncState*   sync    <-> sync struct                               */

/* In:     const Int16* pcm      -> input frame                               */

/*         const char*  caller   -> modem identification                      */
/*         Bool         invert   -> port inversion flag                       */

/*----------------------------------------------------------------------------*/

void Sync(SyncState *sync, const Int16 *pcm, const char *caller, Bool invert)

/*============================================================================*/

/* UTILITY FUNCTION: CtrlSync                                                 */

/*----------------------------------------------------------------------------*/

/* Description: control message sync function                                 */

/*                                                                            */

/* InOut:  CtrlRxData*  control  <-> control struct                           */

/* In:     const Int16* pcm       -> input frame of 16bit PCM samples         */

/*----------------------------------------------------------------------------*/

void CtrlSync(CtrlRxData *control, const Int16 *pcm)

/*============================================================================*/

/* UTILITY FUNCTION: SyncSubPut, SyncSubGet, SyncSubCpy                      */

/*----------------------------------------------------------------------------*/

/* InOut:  SyncState* sync  <-> sync struct                                   */

/* InOut:  SyncSub*   ssub  <-> sync subsystem                                */
/*----------------------------------------------------------------------------*/

void SyncSubPut(SyncState *sync, SyncSub *ssub)

void SyncSubGet(SyncState *sync, SyncSub *ssub)

void SyncSubCpy(const SyncSub *ssubIn, SyncSub *ssubOut)
/*============================================================================*/

/* UTILITY FUNCTION: SyncSubRun                                               */

/*----------------------------------------------------------------------------*/

/* Description: sync peak evaluation                                          */

/*                                                                            */

/* InOut:  SyncSub*     ssub    <-> sync subsystem                            */

/* In:     const char*  caller   -> modem identification                      */

/*         const Int32* pPos     -> positive peaks positions                  */

/*         const Int32* pCorr    -> positive peaks correlation values         */

/*         const Int32* nPos     -> negative peaks positions                  */

/*         const Int32* nCorr    -> negative peaks correlation values         */

/*----------------------------------------------------------------------------*/

void SyncSubRun(SyncSub *ssub, const char *caller,

                const Int32 *pPos, const Int32 *pCorr,

                const Int32 *nPos, const Int32 *nCorr)

/*============================================================================*/

/* IVS FUNCTION: SyncCheck                                                    */

/*----------------------------------------------------------------------------*/

/* Description: check whether locked sync is still valid                      */

/*                                                                            */

/* InOut:  SyncState*   sync   <-> sync struct                                */

/* In:     const Int16* pcm     -> input frame                                */

/*         const char*  caller  -> modem identification                       */
/*----------------------------------------------------------------------------*/

void SyncCheck(SyncState *sync, const Int16 *pcm, const char *caller)

/*============================================================================*/

/* IVS FUNCTION: SyncTrack                                                    */

/*----------------------------------------------------------------------------*/

/* Description: uplink sync tracker                                           */

/*                                                                            */

/* InOut:  SyncState* sync    <-> sync struct                                 */

/* In:     Bool       invert   -> port inversion flag                         */

/*----------------------------------------------------------------------------*/

void SyncTrack(SyncState *sync, Bool invert)

/*============================================================================*/

/* FUNCTION: SyncFilter                                                       */

/*----------------------------------------------------------------------------*/

/* Description: sync filter implementation                                    */

/*                                                                            */

/* InOut:  SyncState*   sync    <-> sync struct                               */

/* In:     const Int16* pcm      -> input frame                               */

/*         Bool         invert   -> port inversion flag                       */

/*----------------------------------------------------------------------------*/

void SyncFilter(SyncState *sync, const Int16 *pcm, Bool invert)

/*============================================================================*/

/* UTILITY FUNCTION: ToneDetect                                               */

/*----------------------------------------------------------------------------*/

/* Description: tone detection at 500 Hz or 800 Hz                            */

/*                                                                            */

/* InOut:  SyncState*   sync  <-> sync struct                                 */

/* In:     const Int16* pcm    -> input frame                                 */
/*----------------------------------------------------------------------------*/

void ToneDetect(SyncState *sync, const Int16 *pcm)

/*============================================================================*/

/* UTILITY FUNCTION: PeakUpdate                                               */

/*----------------------------------------------------------------------------*/

/* Description: update sync peak position                                     */

/*                                                                            */

/* In:     const Int32* pos   -> vector of positions                          */

/*         const Int32* corr  -> vector of correlation values                 */

/*         Int16        dist  -> distance to be checked                       */

/* Return: Int16              <- updated peak position                        */

/*----------------------------------------------------------------------------*/

Int16 PeakUpdate(const Int32 *pos, const Int32 *corr, Int16 dist)



































/*============================================================================*/

/* UTILITY FUNCTION: PeakCheck                                                */

/*----------------------------------------------------------------------------*/

/* Description: check sync peaks                                              */

/*                                                                            */

/* InOut:  SyncSub*     ssub    <-> sync subsystem                            */

/* In:     const char*  caller   -> modem identification                      */

/*         const Bool*  pdet     -> vector of peak detection flags            */

/*         const Int16* p        -> vector of frame numbers                   */

/*         const Int32* corr(X)  -> vector of correlation values              */

/*         Int16        pos1     -> peak position 1                           */

/*         Int16        pos2     -> peak position 2                           */

/*         Int16        npeaks   -> number of detected peaks                  */

/*         Int16        delay    -> target delay if sync successful           */

/*----------------------------------------------------------------------------*/

void PeakCheck(SyncSub *ssub,

               const char *caller, const Bool *pdet, const Int16 *p,

               const Int32 *corrP, const Int32 *corrN, const Int32 *corr,

               Int16 pos1, Int16 pos2, Int16 npeaks, Int16 delay)

/*============================================================================*/

/* UTILITY FUNCTION: SyncSubChk                                               */

/*----------------------------------------------------------------------------*/

/* Description: sync peak evaluation for sync check                           */

/*                                                                            */

/* InOut:  SyncSub*     ssub    <-> sync subsystem                            */

/* In:     const char*  caller   -> modem identification                      */

/*         const Int32* posP     -> positive peaks positions                  */

/*         const Int32* corrP    -> positive peaks correlation values         */

/*         const Int32* posN     -> negative peaks positions                  */

/*         const Int32* corrN    -> negative peaks correlation values         */

/*         Int16        delay    -> reference delay                           */

/*----------------------------------------------------------------------------*/

void SyncSubChk(SyncSub *ssub, const char *caller,

                const Int32 *posP, const Int32 *corrP,

                const Int32 *posN, const Int32 *corrN, Int16 delay)
/*============================================================================*/

/* UTILITY FUNCTION: SyncReset                                                */
/*----------------------------------------------------------------------------*/

/* InOut:  SyncState* sync      <-> sync struct                               */

/* In:     Int32*     mem        -> pointer to sync memory                    */

/*         Int32*     memWakeup  -> pointer to sync wakeup memory             */

/*----------------------------------------------------------------------------*/
void SyncReset(SyncState *sync, Int32 *mem, Int32 *memWakeup)
/*============================================================================*/

/* UTILITY FUNCTION: SyncSubReset                                             */

/*----------------------------------------------------------------------------*/

/* InOut:  SyncSub* ssub  <-> sync subsystem                                  */

/*----------------------------------------------------------------------------*/

void SyncSubReset(SyncSub *ssub)

End change 4
Start code changes
Index: ecall/ecall_sync.h

===================================================================

@@ -2,8 +2,8 @@

 /* eCall ANSI C fixed-point reference source code                             */

 /*                                                                            */

 /* File:         ecall_sync.h                                                 */

-/* Version:      8.4.0 (Rel8) / 9.2.0 (Rel9)                                  */

-/* Date:         2010-06-15                                                   */

+/* Version:      8.5.0 (Rel8) / 9.3.0 (Rel9)                                  */

+/* Date:         2010-11-02                                                   */

 /* Description:  synchronization functions (header file)                      */

 /*----------------------------------------------------------------------------*/

@@ -13,39 +13,37 @@

 #include "ecall_defines.h"

 typedef struct {

-  Int32 amplitude[2];   /* amplitudes (average, maximum) */

+  Int32 amplitude[2];       /* amplitudes (average, maximum) */

+  Int32 shape[2*NRS_CP+1];  /* shape of peak causing a sync event */

-  Bool  flag;           /* indicates sync success */

-  Int16 delay;          /* synchronization delay */

-  Int16 npeaks;         /* number of sync peaks detected */

-  Int16 trials;         /* number of sync trials */

+  Bool  flag;               /* indicates sync success */

+  Int16 delay;              /* synchronization delay */

+  Int16 npeaks;             /* number of sync peaks detected */

+  Int16 npeaksChk;          /* number of sync peaks detected by sync check */

 } SyncSub;

 typedef struct {

-  Int32 *mem;           /* memory for sync */

-  Int32 *memWakeup;     /* memory for wakeup tone detector */

+  Int32 *mem;               /* memory for sync */

+  Int32 *memWakeup;         /* memory for wakeup tone detector */

-  SyncSub syncPos;      /* regular sync (non-inverted) */

-  SyncSub syncNeg;      /* inverted sync */

+  SyncSub syncPos;          /* regular sync (non-inverted) */

+  SyncSub syncNeg;          /* inverted sync */

-  Int32 amplitude[3];   /* amplitudes (average, maximum, memory) */

-  Int32 corrCheck[4];   /* sync check correlation values */

-  Int16 corrIndex[4];   /* sync check positions */

-  Int16 peakPos[4];     /* sync peak positions within control message */

+  Int32 amplitude[3];       /* amplitudes (average, maximum, memory) */

+  Int32 shape[2*NRS_CP+1];  /* shape of peak causing a sync event */

-  Bool  flag;           /* indicates sync success */

-  Bool  invert;         /* indicates sync inversion */

-  Int16 delay;          /* synchronization delay */

-  Int16 delayMem;       /* synchronization delay (memory) */

-  Int16 npeaks;         /* number of sync peaks detected */

-  Int16 npeaksMem;      /* number of sync peaks detected (memory) */

-  Int16 trials;         /* number of sync trials */

-  Int16 events;         /* number of subsequent equal sync events */

+  Bool  flag;               /* indicates sync success */

+  Bool  invert;             /* indicates sync inversion */

+  Int16 delay;              /* synchronization delay */

+  Int16 delayMem;           /* synchronization delay (memory) */

+  Int16 npeaks;             /* number of sync peaks detected */

+  Int16 npeaksMem;          /* number of sync peaks detected (memory) */

+  Int16 events;             /* number of subsequent equal sync events */

-  Tern  check;          /* indicates sync check result (ternary variable) */

-  Int16 checkCnt;       /* counter for subsequent sync check failures */

-  Int16 index;          /* frame reference for sync evaluation */

-  Int16 offset;         /* frame offset */

+  Tern  check;              /* indicates sync check result (ternary variable) */

+  Int16 checkCnt;           /* counter for subsequent sync check failures */

+  Int16 index;              /* frame reference for sync evaluation */

+  Int16 offset;             /* frame offset */

 } SyncState;

@@ -58,19 +56,24 @@

 void Sync(SyncState*, const Int16*, const char*, Bool);

 void SyncCheck(SyncState*, const Int16*, const char*);

+void SyncTrack(SyncState*, Bool);

-void SyncSubPut(SyncState*, SyncSub*);

-void SyncSubGet(SyncState*, SyncSub*);

+void SyncFilter(SyncState*, const Int16*, Bool);

+

+void SyncSubPut(const SyncState*, SyncSub*);

+void SyncSubGet(SyncState*, const SyncSub*);

+void SyncSubCpy(const SyncSub*, SyncSub*);

+

 void SyncSubRun(SyncSub*, const char*,

                 const Int32*, const Int32*, const Int32*, const Int32*);

+void SyncSubChk(SyncSub*, const char*,

+                const Int32*, const Int32*, const Int32*, const Int32*, Int16);

-Int16 UpdatePeak(const Int32*, const Int32*, Int16);

+Int16 PeakUpdate(const Int32*, const Int32*, Int16);

+void PeakCheck(SyncSub*, const char*, const Bool*, const Int16*,

+               const Int32*, const Int32*, const Int32*,

+               Int16, Int16, Int16, Int16);

-void CheckPosPeaks(SyncSub*, const char*, const Int32*,

-                   Int16, Int16, Int16, Int16, Int16);

-void CheckNegPeaks(SyncSub*, const char*, const Int32*,

-                   Int16, Int16, Int16, Int16, Int16);

-

 void ToneDetect(SyncState*, const Int16*);

 #endif

Index: ecall/ecall_sync.c

===================================================================

@@ -2,8 +2,8 @@

 /* eCall ANSI C fixed-point reference source code                             */

 /*                                                                            */

 /* File:         ecall_sync.c                                                 */

-/* Version:      8.4.0 (Rel8) / 9.2.0 (Rel9)                                  */

-/* Date:         2010-06-15                                                   */

+/* Version:      8.5.0 (Rel8) / 9.3.0 (Rel9)                                  */

+/* Date:         2010-11-02                                                   */

 /* Description:  synchronization functions                                    */

 /*----------------------------------------------------------------------------*/

@@ -25,6 +25,8 @@

 void SyncReset(SyncState *sync, Int32 *mem, Int32 *memWakeup)

 {

+  Int16 i;

+

   /* assign buffer pointers */

   if (mem != NULL) {

     sync->mem = mem;

@@ -37,10 +39,12 @@

   sync->delayMem  = 0;

   sync->npeaks    = 0;

   sync->npeaksMem = 0;

-  sync->trials    = 0;

   sync->events    = 0;

   /* clear memory */

+  for (i = 0; i <= 2*NRS_CP; i++) {

+    sync->shape[i] = 0;

+  }

   sync->amplitude[0] = 0;

   sync->amplitude[1] = 0;

   sync->amplitude[2] = 0;

@@ -55,12 +59,6 @@

   sync->index    = NRF_DLMUTE1LL + NRF_DLDATA - 1;

   sync->offset   = 0;

-  /* initialize sync check parameters */

-  sync->peakPos[0] = NRF_DLCHUNK*PCM_LENGTH - (SYNC_IDXLEN/5-1)*PNSEQ_OSF - 1;

-  sync->peakPos[1] = sync->peakPos[0] - PEAK_DIST_PN;

-  sync->peakPos[2] = sync->peakPos[0] - PEAK_DIST_PN - PEAK_DIST_PP;

-  sync->peakPos[3] = sync->peakPos[0] - PEAK_DIST_NN;

-

   /* clear sync buffers */

   if (sync->mem != NULL) {

     memset(sync->mem, 0, sizeof(Int32)*NRS_MEMSYNC);

@@ -78,10 +76,14 @@

 void SyncSubReset(SyncSub *ssub)

 {

+  Int16 i;

+

+  for (i = 0; i <= 2*NRS_CP; i++) {

+    ssub->shape[i] = 0;

+  }

   ssub->flag   = False;

   ssub->delay  = 0;

   ssub->npeaks = 0;

-  ssub->trials = 0;

   ssub->amplitude[0] = 0;

   ssub->amplitude[1] = 0;

@@ -100,107 +102,73 @@

 void Sync(SyncState *sync, const Int16 *pcm, const char *caller, Bool invert)

 {

-  Int16 i, j, jmax, nframes;

-  Int16 idxmax = syncIndexPreamble[SYNC_IDXLEN-1];

-  Int32 sgnpcm = (invert == True) ? -1 : 1;

+  Int16 offset = syncIndexPreamble[SYNC_IDXLEN-1] + PCM_LENGTH + 2*NRS_CP;

   /* set buffer pointers */

-  Int32 *pCorr = &sync->mem[2*idxmax + PCM_LENGTH + 0];

-  Int32 *nCorr = &sync->mem[2*idxmax + PCM_LENGTH + 9];

-  Int32 *pPos  = &sync->mem[2*idxmax + PCM_LENGTH + 18];

-  Int32 *nPos  = &sync->mem[2*idxmax + PCM_LENGTH + 27];

+  Int32 *posP  = &sync->mem[offset +  0];

+  Int32 *posN  = &sync->mem[offset +  9];

+  Int32 *corrP = &sync->mem[offset + 18];

+  Int32 *corrN = &sync->mem[offset + 27 + 9*2*NRS_CP];

-  /* initialize flag */

+  /* initialize */

   sync->flag = False;

-  /* test for 500 Hz or 800 Hz sine tone */

+  /* test for 500 Hz or 800 Hz sine tone and run sync filter */

   ToneDetect(sync, pcm);

+  SyncFilter(sync, pcm, invert);

-  /* sync filter function */

-  jmax = SYNC_IDXLEN-1;

-  for (i = -idxmax; i < PCM_LENGTH; i++) {

-    while (jmax > 0 && (syncIndexPreamble[jmax]+i) >= PCM_LENGTH) {

-      jmax--;

-    }

-    j = jmax;

-    while ((syncIndexPreamble[j]+i) >=0 && j >= 0) {

-      sync->mem[i+idxmax] += sgnpcm*

-        (Int32)pcm[syncIndexPreamble[j]+i]*

-        (Int32)syncPulseForm[j%5]*

-        (Int32)syncSequence[j/5];

-      j--;

-    }

-  }

-  /* shift all peaks by one slot */

-  for (i = 1; i < 9; i++) {

-    pCorr[i-1] = pCorr[i];

-    nCorr[i-1] = nCorr[i];

-    pPos[i-1] = pPos[i] - PCM_LENGTH;

-    nPos[i-1] = nPos[i] - PCM_LENGTH;

-  }

-  pCorr[8] = 0;

-  nCorr[8] = 0;

-

-  /* compute maximum value */

-  for (i = 0; i < PCM_LENGTH; i++) {

-    if (pCorr[8] < sync->mem[i]) {

-      pCorr[8] = sync->mem[i];

-      pPos[8] = i+1;

-    }

-    if (nCorr[8] < (-1)*(sync->mem[i])) {

-      nCorr[8] = (-1)*(sync->mem[i]);

-      nPos[8] = i+1;

-    }

-  }

-  /* shift filter memory by PCM_LENGTH samples */

-  nframes = (2*idxmax)/PCM_LENGTH;

-

-  for (i = 1; i <= nframes; i++) {

-    memcpy(&sync->mem[(i-1)*PCM_LENGTH], &sync->mem[i*PCM_LENGTH],

-      sizeof(Int32)*PCM_LENGTH);

-  }

-  memcpy(&sync->mem[nframes*PCM_LENGTH], &sync->mem[(nframes+1)*PCM_LENGTH],

-    sizeof(Int32)*((2*idxmax)%PCM_LENGTH));

-

-  memset(&sync->mem[nframes*PCM_LENGTH + (2*idxmax)%PCM_LENGTH], 0,

-    sizeof(Int32)*PCM_LENGTH);

-

-  /* compute global maximum amplitude */

-  if (sync->amplitude != NULL) {

-    sync->amplitude[1] = MAX(sync->amplitude[1], MAX(pCorr[8], nCorr[8]));

-  }

-

   /* copy data to subsystem */

   SyncSubPut(sync, &sync->syncPos);

   SyncSubPut(sync, &sync->syncNeg);

   /* peak evaluation for each subsystem */

-  SyncSubRun(&sync->syncPos, caller, pPos, pCorr, nPos, nCorr);

-  SyncSubRun(&sync->syncNeg, caller, nPos, nCorr, pPos, pCorr);

+  SyncSubRun(&sync->syncPos, caller, posP, corrP, posN, corrN);

+  SyncSubRun(&sync->syncNeg, caller, posN, corrN, posP, corrP);

   /* decision logic */

-  if (sync->syncPos.flag) {

-    if (sync->syncNeg.flag &&

+  if (sync->syncPos.flag == True) {

+    if (

+      sync->syncNeg.flag == True &&

       sync->syncNeg.amplitude[0] > sync->syncPos.amplitude[0] &&

       sync->syncNeg.npeaks >= sync->syncPos.npeaks)

     {

       sync->invert = True;

       sync->npeaksMem = sync->syncNeg.npeaks;

+

       SyncSubGet(sync, &sync->syncNeg);

+      LogInfo("[%-4s] sync detected; delay: %+4d; npeaks: %+4d (inverted sync)",

+        caller, sync->delay, sync->npeaksMem);

     }

-    else if (sync->invert == False || sync->syncPos.npeaks >= sync->npeaksMem)

+    else if (

+      sync->invert == False || (

+      sync->syncPos.npeaks >= (sync->npeaksMem)-1 &&

+      sync->amplitude[2]*2/3 <= sync->syncPos.amplitude[0]))

     {

       sync->invert = False;

       sync->npeaksMem = sync->syncPos.npeaks;

+

       SyncSubGet(sync, &sync->syncPos);

+      LogInfo("[%-4s] sync detected; delay: %+4d; npeaks: %+4d (regular sync)",

+        caller, sync->delay, sync->npeaksMem);

     }

-  } else if (sync->syncNeg.flag &&

-    (sync->invert == True || sync->syncNeg.npeaks >= MAX(sync->npeaksMem, 4)))

+  }

+  else if (

+    sync->syncNeg.flag == True && (

+    sync->invert == True || (

+    sync->syncNeg.npeaks >= MAX((sync->npeaksMem)-1, 4) &&

+    sync->amplitude[2]*2/3 <= sync->syncNeg.amplitude[0])))

   {

     sync->invert = True;

     sync->npeaksMem = sync->syncNeg.npeaks;

+

     SyncSubGet(sync, &sync->syncNeg);

+    LogInfo("[%-4s] sync detected; delay: %+4d; npeaks: %+4d (inverted sync)",

+      caller, sync->delay, sync->npeaksMem);

   }

+  if (sync->flag == True) {

+    SyncSubReset(&sync->syncPos);

+    SyncSubReset(&sync->syncNeg);

+  }

 }

 /*============================================================================*/

@@ -215,93 +183,459 @@

 void SyncCheck(SyncState *sync, const Int16 *pcm, const char *caller)

 {

-  Int16 i, cixMin, cixMax, index, nPeaks[2];

+  Int16 i, ref, dmax, dcen, dmin, imax, icen, imin;

+  Int16 nCheck, maxCheck;

+  Int16 offset = syncIndexPreamble[SYNC_IDXLEN-1] + PCM_LENGTH + 2*NRS_CP;

-  /* bounds for PCM data as available */

-  cixMin = PCM_LENGTH*(sync->index - 1) - sync->delayMem;

-  cixMax = PCM_LENGTH*(sync->index - 0) - sync->delayMem;

+  Int16 delay  = 0;

+  Int16 npeaks = 0;

+  Int32 pulseP = 0;

+  Int32 pulseN = 0;

-  for (i = 0; i < 4; i++) {

-    while (sync->corrIndex[i] < SYNC_IDXLEN &&

-      cixMin <= sync->peakPos[i] + syncIndexPreamble[sync->corrIndex[i]] &&

-      cixMax >  sync->peakPos[i] + syncIndexPreamble[sync->corrIndex[i]])

+  /* auxiliary struct */

+  SyncSub ssub;

+

+  /* set buffer pointers */

+  Int32 *posP  = &sync->mem[offset +  0];

+  Int32 *posN  = &sync->mem[offset +  9];

+  Int32 *corrP = &sync->mem[offset + 18];

+  Int32 *corrN = &sync->mem[offset + 27 + 9*2*NRS_CP];

+

+  /* initialize and compute search window */

+  sync->flag = False;

+

+  if (sync->delayMem > 0 || sync->delayMem <= -PCM_LENGTH) {

+    Abort("[%-4s] sync delay (%+1d) out of range!", caller, sync->delayMem);

+  }

+  if (NRS_CHECK > 480) {

+    nCheck = 480;

+    LogInfo("[%-4s] maximum sync checking range is [-480...480] samples",

+      caller);

+  } else {

+    nCheck = NRS_CHECK;

+  }

+

+  ref  = sync->delayMem - nCheck + 4 + NRS_CP - PCM_LENGTH;

+  imin = ref/PCM_LENGTH + 1 + NRF_DLCHUNK;

+  dmin = ref%PCM_LENGTH - 4 - NRS_CP;

+

+  ref  = sync->delayMem + 4 + NRS_CP - PCM_LENGTH;

+  icen = ref/PCM_LENGTH + 1 + NRF_DLCHUNK;

+  dcen = ref%PCM_LENGTH - 4 - NRS_CP;

+

+  ref  = sync->delayMem + nCheck + 4 + NRS_CP + PCM_LENGTH;

+  imax = (ref-1)/PCM_LENGTH + NRF_DLCHUNK;

+  dmax = (ref-1)%PCM_LENGTH + 1 - PCM_LENGTH - 4 - NRS_CP;

+

+  /* sync filter function */

+  SyncFilter(sync, pcm, False);

+

+  /* run sync check */

+  if (sync->index == icen) {

+    SyncSubChk(&sync->syncPos, caller,

+      posP, corrP, posN, corrN, sync->delayMem);

+    SyncSubChk(&sync->syncNeg, caller,

+      posN, corrN, posP, corrP, sync->delayMem);

+  }

+

+  /* run sync tracking */

+  if (sync->index >= imin && sync->index <= imax) {

+

+    /* check for regular sync */

+    sync->syncPos.delay -= PCM_LENGTH;

+

+    SyncSubCpy(&sync->syncPos, &ssub);

+    SyncSubReset(&sync->syncPos);

+

+    sync->syncPos.amplitude[1] = sync->amplitude[1];

+    SyncSubRun(&sync->syncPos, caller, posP, corrP, posN, corrN);

+

+    if (sync->syncPos.flag == True && (

+      (sync->index == imin && sync->syncPos.delay < dmin) ||

+      (sync->index == imax && sync->syncPos.delay > dmax)))

     {

-      index = syncIndexPreamble[sync->corrIndex[i]] +

-        sync->peakPos[i] + sync->delayMem;

+      sync->syncPos.flag = False;

+    }

+    if (ssub.flag == True && sync->syncPos.flag == True) {

+      if (sync->syncPos.npeaks < ssub.npeaks ||

+        (sync->syncPos.npeaks == ssub.npeaks &&

+        sync->syncPos.amplitude[0] < ssub.amplitude[0]))

+      {

+        SyncSubCpy(&ssub, &sync->syncPos);

+      }

+    } else if (ssub.flag == True) {

+      SyncSubCpy(&ssub, &sync->syncPos);

+    }

-      sync->corrCheck[i] = sync->corrCheck[i] +

-        (Int32)pcm[index%PCM_LENGTH]*

-        (Int32)syncPulseForm[sync->corrIndex[i]%5]*

-        (Int32)syncSequence[sync->corrIndex[i]/5];

+    /* check for inverted sync */

+    sync->syncNeg.delay -= PCM_LENGTH;

-      sync->corrIndex[i]++;

+    SyncSubCpy(&sync->syncNeg, &ssub);

+    SyncSubReset(&sync->syncNeg);

+

+    sync->syncNeg.amplitude[1] = sync->amplitude[1];

+    SyncSubRun(&sync->syncNeg, caller, posN, corrN, posP, corrP);

+

+    if (sync->syncNeg.flag == True && (

+      (sync->index == imin && sync->syncNeg.delay < dmin) ||

+      (sync->index == imax && sync->syncNeg.delay > dmax)))

+    {

+      sync->syncNeg.flag = False;

     }

+    if (ssub.flag == True && sync->syncNeg.flag == True) {

+      if (sync->syncNeg.npeaks < ssub.npeaks ||

+        (sync->syncNeg.npeaks == ssub.npeaks &&

+        sync->syncNeg.amplitude[0] < ssub.amplitude[0]))

+      {

+        SyncSubCpy(&ssub, &sync->syncNeg);

+      }

+    } else if (ssub.flag == True) {

+      SyncSubCpy(&ssub, &sync->syncNeg);

+    }

   }

-  if (sync->index == NRF_DLCHUNK) {

-    sync->corrCheck[0] *= (-1);

-    sync->corrCheck[3] *= (-1);

-    nPeaks[0] = 0;

-    nPeaks[1] = 0;

-    if (

-      sync->corrIndex[0] >= SYNC_IDXLEN-4 &&

-      sync->corrIndex[1] == SYNC_IDXLEN &&

-      sync->corrIndex[2] == SYNC_IDXLEN &&

-      sync->corrIndex[3] == SYNC_IDXLEN)

+  /* take final sync check and tracking decision */

+  if (sync->index == imax) {

+    sync->flag = True;

+    maxCheck = MAX(sync->syncPos.npeaksChk, sync->syncNeg.npeaksChk);

+

+    if (sync->syncPos.flag == True && sync->syncNeg.flag == True) {

+      for (i = 0; i <= 2*NRS_CP; i++) {

+        pulseP += (sync->shape[i])*(sync->syncPos.shape[i]);

+        pulseN += (sync->shape[i])*(sync->syncNeg.shape[i]);

+      }

+      pulseP = (pulseP >> 16)*(sync->syncPos.amplitude[0] >> 16);

+      pulseN = (pulseN >> 16)*(sync->syncNeg.amplitude[0] >> 16);

+

+      if (sync->syncPos.npeaks >= sync->syncNeg.npeaks &&

+        pulseP > pulseN)

+      {

+        sync->check = Plus;

+        delay  = sync->syncPos.delay;

+        npeaks = sync->syncPos.npeaks;

+      }

+      else if (sync->syncPos.npeaks <= sync->syncNeg.npeaks &&

+        pulseP < pulseN)

+      {

+        sync->check = Minus;

+        delay  = sync->syncNeg.delay;

+        npeaks = sync->syncNeg.npeaks;

+      }

+      else if (sync->syncPos.npeaksChk > sync->syncNeg.npeaksChk) {

+        sync->check = Plus;

+      }

+      else if (sync->syncNeg.npeaksChk > sync->syncPos.npeaksChk) {

+        sync->check = Minus;

+      }

+      else {

+        sync->check = Zero;

+      }

+    }

+    else if (sync->syncPos.flag == True) {

+      sync->check = Plus;

+      delay  = sync->syncPos.delay;

+      npeaks = sync->syncPos.npeaks;

+    }

+    else if (sync->syncNeg.flag == True) {

+      sync->check = Minus;

+      delay  = sync->syncNeg.delay;

+      npeaks = sync->syncNeg.npeaks;

+    }

+    else if (sync->syncPos.npeaksChk > sync->syncNeg.npeaksChk) {

+      sync->check = Plus;

+    }

+    else if (sync->syncNeg.npeaksChk > sync->syncPos.npeaksChk) {

+      sync->check = Minus;

+    }

+    else {

+      sync->check = Zero;

+    }

+

+    if (delay != 0 &&

+      delay != (i = (sync->delayMem)-(imax%NRF_DLCHUNK)*PCM_LENGTH))

     {

-      for (i = 0; i < 4; i++) {

-        if (sync->corrCheck[i] > sync->amplitude[0]/2) {

-          nPeaks[0]++;

-        }

-        else if (-sync->corrCheck[i] > sync->amplitude[0]/2) {

-          nPeaks[1]++;

-        }

+      if (ABS(delay-i) == 2 || maxCheck < npeaks) {

+        sync->delayMem = delay + (imax%NRF_DLCHUNK)*PCM_LENGTH;

+

+        LogInfo("[%-4s] sync check detects sample slip! [%+1d sample(s)]",

+          caller, delay-i);

       }

-      if (nPeaks[0] > 0) {

-        /* this is a lower-layer control message */

+      else if (sync->syncPos.npeaksChk > sync->syncNeg.npeaksChk) {

         sync->check = Plus;

       }

-      else if (nPeaks[1] > 0) {

-        /* this is a higher-layer control message */

+      else if (sync->syncNeg.npeaksChk > sync->syncPos.npeaksChk) {

         sync->check = Minus;

       }

       else {

-        /* sync check failure */

         sync->check = Zero;

       }

-    } else {

-      LogInfo("[%-4s] sync check correlation incomplete!", caller);

     }

+    SyncSubReset(&sync->syncPos);

+    SyncSubReset(&sync->syncNeg);

+

+    if (sync->mem != NULL) {

+      memset(sync->mem, 0, sizeof(Int32)*NRS_MEMSYNC);

+    }

   }

 }

 /*============================================================================*/

-/* UTILITY FUNCTION: SyncSubPut, SyncSubGet                                   */

+/* IVS FUNCTION: SyncTrack                                                    */

 /*----------------------------------------------------------------------------*/

+/* Description: uplink sync tracker                                           */

+/*                                                                            */

+/* InOut:  SyncState* sync    <-> sync struct                                 */

+/* In:     Bool       invert   -> port inversion flag                         */

+/*----------------------------------------------------------------------------*/

+

+void SyncTrack(SyncState *sync, Bool invert)

+{

+  Int16 i, ref, dmin, dmax, imin, imax, nTrack, indP, indN;

+

+  Int16 offset = syncIndexPreamble[SYNC_IDXLEN-1] + PCM_LENGTH + 2*NRS_CP;

+  Int16 npulse = 2*NRS_CP+1;

+  Int16 npeaks = 0;

+

+  Int32 *posP, *posN, *corrP, *corrN, ampP, ampN;

+

+  /* set buffer pointers */

+  if (invert == True) {

+    posN  = &sync->mem[offset +  0];

+    posP  = &sync->mem[offset +  9];

+    corrN = &sync->mem[offset + 18];

+    corrP = &sync->mem[offset + 27 + 9*2*NRS_CP];

+  } else {

+    posP  = &sync->mem[offset +  0];

+    posN  = &sync->mem[offset +  9];

+    corrP = &sync->mem[offset + 18];

+    corrN = &sync->mem[offset + 27 + 9*2*NRS_CP];

+  }

+

+  /* initialize and compute search window */

+  sync->flag = False;

+

+  if (sync->delay > 0 || sync->delay <= -PCM_LENGTH) {

+    Abort("[PSAP] sync delay (%+1d) out of range!", sync->delayMem);

+  }

+  if (NRS_TRACK > 240) {

+    nTrack = 240;

+    LogInfo("[PSAP] maximum sync tracking range is [-240...240] samples");

+  } else {

+    nTrack = NRS_TRACK;

+  }

+  ref = sync->delay + 4 + PCM_LENGTH + NRS_CP;

+

+  /* check peaks at expected position */

+  indP = 7 + (i = ref - 2*PCM_LENGTH - PEAK_DIST_PN)/PCM_LENGTH;

+  if (posP[indP] == i) {

+    npeaks++;

+  }

+  indN = 7 + (i = ref - 2*PCM_LENGTH)/PCM_LENGTH;

+  if (posN[indN] == i) {

+    npeaks++;

+  }

+

+  /* search for positive peak */

+  dmin = ref - 2*PCM_LENGTH - PEAK_DIST_PN - nTrack;

+  dmax = ref - 2*PCM_LENGTH - PEAK_DIST_PN + nTrack;

+

+  imin = 0;

+  while (posP[imin] < dmin) imin++;

+  imax = 8;

+  while (posP[imax] > dmax) imax--;

+

+  for (ampP = 0, i = imin; i <= imax; i++) {

+    if (corrP[i*npulse+NRS_CP] > SYNC_THRESHOLD &&

+      ampP < corrP[i*npulse+NRS_CP])

+    {

+      ampP = corrP[i*npulse+NRS_CP];

+      indP = i;

+    }

+  }

+

+  /* search for negative peak */

+  dmin = ref - 2*PCM_LENGTH - nTrack;

+  dmax = ref - 2*PCM_LENGTH + nTrack;

+

+  imin = 0;

+  while (posN[imin] < dmin) imin++;

+  imax = 8;

+  while (posN[imax] > dmax) imax--;

+

+  for (ampN = 0, i = imin; i <= imax; i++) {

+    if (corrN[i*npulse+NRS_CP] > SYNC_THRESHOLD &&

+      ampN < corrN[i*npulse+NRS_CP])

+    {

+      ampN = corrN[i*npulse+NRS_CP];

+      indN = i;

+    }

+  }

+

+  /* final tracking decision */

+  if (npeaks == 0) {

+    if ((

+      posN[indN]-posP[indP] == PEAK_DIST_PN && ampP > 0 && ampN > 0 &&

+      MIN(ampP, ampN) > MAX(ampP, ampN)/3) || (

+      ampN > sync->amplitude[0]/2 &&

+      ampP < ampN/6))

+    {

+      sync->delayMem = sync->delay;

+      sync->delay    = posN[indN] - 4 - NRS_CP + PCM_LENGTH;

+      sync->flag     = True;

+

+      LogInfo("[PSAP] sync tracking detects sample slip! [%+1d sample(s)]",

+        (sync->delay)-(sync->delayMem));

+    }

+    else if (

+      ampP > sync->amplitude[0]/2 &&

+      ampN < ampP/6)

+    {

+      sync->delayMem = sync->delay;

+      sync->delay    = posP[indP] - 4 - NRS_CP + PCM_LENGTH + PEAK_DIST_PN;

+      sync->flag     = True;

+

+      LogInfo("[PSAP] sync tracking detects sample slip! [%+1d sample(s)]",

+        (sync->delay)-(sync->delayMem));

+    }

+  }

+

+  /* count consecutive unsuccessful tracking events */

+  if (npeaks < 2 && sync->flag == False) {

+    sync->checkCnt++;

+  } else {

+    sync->checkCnt = 0;

+  }

+}

+

+/*============================================================================*/

+/* FUNCTION: SyncFilter                                                       */

+/*----------------------------------------------------------------------------*/

+/* Description: sync filter implementation                                    */

+/*                                                                            */

+/* InOut:  SyncState*   sync    <-> sync struct                               */

+/* In:     const Int16* pcm      -> input frame                               */

+/*         Bool         invert   -> port inversion flag                       */

+/*----------------------------------------------------------------------------*/

+

+void SyncFilter(SyncState *sync, const Int16 *pcm, Bool invert)

+{

+  Int16 i, j, jmax, nframes;

+

+  Int16 idxmax = syncIndexPreamble[SYNC_IDXLEN-1];

+  Int16 offset = idxmax + PCM_LENGTH + 2*NRS_CP;

+  Int16 npulse = 2*NRS_CP+1;

+  Int32 sgnpcm = (invert == True) ? -1 : 1;

+

+  /* set buffer pointers */

+  Int32 *posP  = &sync->mem[offset +  0];

+  Int32 *posN  = &sync->mem[offset +  9];

+  Int32 *corrP = &sync->mem[offset + 18];

+  Int32 *corrN = &sync->mem[offset + 27 + 9*2*NRS_CP];

+

+  /* sync filter function */

+  jmax = SYNC_IDXLEN-1;

+  for (i = -idxmax; i < PCM_LENGTH; i++) {

+    while (jmax > 0 && (syncIndexPreamble[jmax]+i) >= PCM_LENGTH) {

+      jmax--;

+    }

+    j = jmax;

+    while ((syncIndexPreamble[j]+i) >=0 && j >= 0) {

+      sync->mem[i+idxmax+2*NRS_CP] +=

+        sgnpcm*

+        (Int32)pcm[syncIndexPreamble[j]+i]*

+        (Int32)syncPulseForm[j%5]*

+        (Int32)syncSequence[j/5];

+      j--;

+    }

+  }

+  /* shift all peaks by one slot */

+  for (i = 1; i < 9; i++) {

+    posP[i-1] = posP[i] - PCM_LENGTH;

+    posN[i-1] = posN[i] - PCM_LENGTH;

+    memcpy(&corrP[(i-1)*npulse], &corrP[i*npulse], sizeof(Int32)*npulse);

+    memcpy(&corrN[(i-1)*npulse], &corrN[i*npulse], sizeof(Int32)*npulse);

+  }

+  memset(&corrP[8*npulse], 0, sizeof(Int32)*npulse);

+  memset(&corrN[8*npulse], 0, sizeof(Int32)*npulse);

+

+  /* search for maximum and minimum */

+  for (i = 0; i < PCM_LENGTH; i++) {

+    if (corrP[8*npulse+NRS_CP] < sync->mem[i+NRS_CP]) {

+      memcpy(&corrP[8*npulse], &sync->mem[i], sizeof(Int32)*npulse);

+      posP[8] = i+1;

+    }

+    if (corrN[8*npulse+NRS_CP] > sync->mem[i+NRS_CP]) {

+      memcpy(&corrN[8*npulse], &sync->mem[i], sizeof(Int32)*npulse);

+      posN[8] = i+1;

+    }

+  }

+  for (i = 8*npulse; i < 8*npulse+npulse; i++) {

+    corrN[i] = -corrN[i];

+  }

+

+  /* shift filter memory by one frame */

+  nframes = (idxmax+2*NRS_CP)/PCM_LENGTH;

+

+  for (i = 1; i <= nframes; i++) {

+    memcpy(&sync->mem[(i-1)*PCM_LENGTH], &sync->mem[i*PCM_LENGTH],

+      sizeof(Int32)*PCM_LENGTH);

+  }

+  memcpy(&sync->mem[nframes*PCM_LENGTH], &sync->mem[(nframes+1)*PCM_LENGTH],

+    sizeof(Int32)*((idxmax+2*NRS_CP)%PCM_LENGTH));

+  memset(&sync->mem[idxmax+2*NRS_CP], 0, sizeof(Int32)*PCM_LENGTH);

+

+  /* compute global maximum amplitude */

+  sync->amplitude[1] =

+    MAX(sync->amplitude[1],

+    MAX(corrP[8*npulse+NRS_CP], corrN[8*npulse+NRS_CP]));

+}

+

+/*============================================================================*/

+/* UTILITY FUNCTION: SyncSubPut, SyncSubGet, SyncSubCpy                       */

+/*----------------------------------------------------------------------------*/

 /* InOut:  SyncState* sync  <-> sync struct                                   */

 /* InOut:  SyncSub*   ssub  <-> sync subsystem                                */

 /*----------------------------------------------------------------------------*/

-void SyncSubPut(SyncState *sync, SyncSub *ssub)

+void SyncSubPut(const SyncState *sync, SyncSub *ssub)

 {

+  Int16 i;

+  for (i = 0; i <= 2*NRS_CP; i++) {

+    ssub->shape[i] = sync->shape[i];

+  }

   ssub->flag         = sync->flag;

   ssub->delay        = sync->delay;

   ssub->npeaks       = sync->npeaks;

-  ssub->trials       = sync->trials;

   ssub->amplitude[0] = sync->amplitude[0];

   ssub->amplitude[1] = sync->amplitude[1];

 }

-void SyncSubGet(SyncState *sync, SyncSub *ssub)

+void SyncSubGet(SyncState *sync, const SyncSub *ssub)

 {

+  Int16 i;

+  for (i = 0; i <= 2*NRS_CP; i++) {

+    sync->shape[i] = ssub->shape[i];

+  }

   sync->flag         = ssub->flag;

   sync->delay        = ssub->delay;

   sync->npeaks       = ssub->npeaks;

-  sync->trials       = ssub->trials;

   sync->amplitude[0] = ssub->amplitude[0];

   sync->amplitude[1] = ssub->amplitude[1];

 }

+void SyncSubCpy(const SyncSub *ssubIn, SyncSub *ssubOut)

+{

+  Int16 i;

+  for (i = 0; i <= 2*NRS_CP; i++) {

+    ssubOut->shape[i] = ssubIn->shape[i];

+  }

+  ssubOut->flag         = ssubIn->flag;

+  ssubOut->delay        = ssubIn->delay;

+  ssubOut->npeaks       = ssubIn->npeaks;

+  ssubOut->amplitude[0] = ssubIn->amplitude[0];

+  ssubOut->amplitude[1] = ssubIn->amplitude[1];

+}

+

 /*============================================================================*/

 /* UTILITY FUNCTION: SyncSubRun                                               */

 /*----------------------------------------------------------------------------*/

@@ -309,51 +643,178 @@

 /*                                                                            */

 /* InOut:  SyncSub*     ssub    <-> sync subsystem                            */

 /* In:     const char*  caller   -> modem identification                      */

-/*         const Int32* pPos     -> positive peaks positions                  */

-/*         const Int32* pCorr    -> positive peaks correlation values         */

-/*         const Int32* nPos     -> negative peaks positions                  */

-/*         const Int32* nCorr    -> negative peaks correlation values         */

+/*         const Int32* posP     -> positive peak positions                   */

+/*         const Int32* corrP    -> positive peak correlation values          */

+/*         const Int32* posN     -> negative peak positions                   */

+/*         const Int32* corrN    -> negative peak correlation values          */

 /*----------------------------------------------------------------------------*/

 void SyncSubRun(SyncSub *ssub, const char *caller,

-                const Int32 *pPos, const Int32 *pCorr,

-                const Int32 *nPos, const Int32 *nCorr)

+                const Int32 *posP, const Int32 *corrP,

+                const Int32 *posN, const Int32 *corrN)

 {

+  Int16 i, tgtP, tgtN;

+  Int16 p[5];

+

+  Bool detP[5];

+  Bool detN[5];

+

   /* initialize */

-  Int16 ppPeaks = 0;

-  Int16 nnPeaks = 0;

-  Int16 npPeaks = 0;

+  Int16 npeaksP = 0;

+  Int16 npeaksN = 0;

+  Int16 npulse  = 2*NRS_CP+1;

-  /* compute frame numbers for peak positions */

-  Int16 p1 = UpdatePeak(pPos, pCorr, -PEAK_DIST_PN - PEAK_DIST_PP);

-  Int16 pM = UpdatePeak(pPos, pCorr, -PEAK_DIST_PN - PEAK_DIST_PP/2);

-  Int16 p2 = UpdatePeak(pPos, pCorr, -PEAK_DIST_PN);

-  Int16 n1 = UpdatePeak(nPos, nCorr, -2*PEAK_DIST_PN - PEAK_DIST_PP);

-  Int16 n2 = 8;

+  /* frame numbers for peak positions */

+  p[0] = PeakUpdate(posN, corrN, -2*PEAK_DIST_PN - PEAK_DIST_PP);

+  p[1] = PeakUpdate(posP, corrP, -PEAK_DIST_PN - PEAK_DIST_PP);

+  p[2] = PeakUpdate(posP, corrP, -PEAK_DIST_PN - PEAK_DIST_PP/2);

+  p[3] = PeakUpdate(posP, corrP, -PEAK_DIST_PN);

+  p[4] = 8;

   /* target delays */

-  Int16 pt = pPos[p2] - 164 + PEAK_DIST_PN;

-  Int16 nt = nPos[n2] - 164;

+  for (i = 0; i < 5; i++) {

+    detP[i] = False;

+    detN[i] = False;

+  }

+  tgtP = posP[p[3]] - 4 - PCM_LENGTH - NRS_CP + PEAK_DIST_PN;

+  tgtN = posN[p[4]] - 4 - PCM_LENGTH - NRS_CP;

-  /* check peak distances */

-  if (nPos[n2]-nPos[n1] == PEAK_DIST_NN)   nnPeaks = 2;

-  if (pPos[p2]-pPos[p1] == PEAK_DIST_PP)   ppPeaks = 2;

-  if (pPos[p2]-pPos[pM] == PEAK_DIST_PP/2) ppPeaks++;

+  /* check peak distances with respect to p[3] */

+  if (posP[p[3]]-posP[p[1]] == PEAK_DIST_PP &&

+    corrP[p[1]*npulse+NRS_CP] > SYNC_THRESHOLD &&

+    corrP[p[3]*npulse+NRS_CP] > SYNC_THRESHOLD)

+  {

+    npeaksP = 2;

+    detP[1] = detP[3] = True;

-  if (pPos[p1]-nPos[n1] == PEAK_DIST_PN)   npPeaks++;

-  if (nPos[n2]-pPos[p2] == PEAK_DIST_PN)   npPeaks++;

+    if (posP[p[3]]-posN[p[0]] == PEAK_DIST_PN + PEAK_DIST_PP &&

+      corrN[p[0]*npulse+NRS_CP] > SYNC_THRESHOLD)

+    {

+      npeaksP++;

+      detP[0] = True;

+    }

+    if (posP[p[3]]-posP[p[2]] == PEAK_DIST_PP/2 &&

+      corrP[p[2]*npulse+NRS_CP] > SYNC_THRESHOLD)

+    {

+      npeaksP++;

+      detP[2] = True;

+    }

+    if (posN[p[4]]-posP[p[3]] == PEAK_DIST_PN &&

+      corrN[p[4]*npulse+NRS_CP] > SYNC_THRESHOLD)

+    {

+      npeaksP++;

+      detP[4] = True;

+    }

+  }

-  if (nPos[n2]-pPos[pM] == PEAK_DIST_PN + PEAK_DIST_PP/2) npPeaks++;

-  if (pPos[pM]-nPos[n1] == PEAK_DIST_PN + PEAK_DIST_PP/2) npPeaks++;

+  /* check peak distances with respect to p[4] */

+  if (posN[p[4]]-posN[p[0]] == PEAK_DIST_NN &&

+    corrN[p[0]*npulse+NRS_CP] > SYNC_THRESHOLD &&

+    corrN[p[4]*npulse+NRS_CP] > SYNC_THRESHOLD)

+  {

+    npeaksN = 2;

+    detN[0] = detN[4] = True;

-  /* check positive and negative peaks */

-  CheckPosPeaks(ssub, caller, pCorr, p1, p2, ppPeaks, npPeaks, pt);

-  CheckNegPeaks(ssub, caller, nCorr, n1, n2, nnPeaks, npPeaks, nt);

+    if (posN[p[4]]-posP[p[1]] == PEAK_DIST_PN + PEAK_DIST_PP &&

+      corrP[p[1]*npulse+NRS_CP] > SYNC_THRESHOLD)

+    {

+      npeaksN++;

+      detN[1] = True;

+    }

+    if (posN[p[4]]-posP[p[2]] == PEAK_DIST_PN + PEAK_DIST_PP/2 &&

+      corrP[p[2]*npulse+NRS_CP] > SYNC_THRESHOLD)

+    {

+      npeaksN++;

+      detN[2] = True;

+    }

+    if (posN[p[4]]-posP[p[3]] == PEAK_DIST_PN &&

+      corrP[p[3]*npulse+NRS_CP] > SYNC_THRESHOLD)

+    {

+      npeaksN++;

+      detN[3] = True;

+    }

+  }

+

+  /* evaluate detection result */

+  if (npeaksP < npeaksN) {

+    PeakCheck(ssub, caller, detN, p,

+      corrP, corrN, corrN, p[0], p[4], npeaksN, tgtN);

+

+    if (npeaksP > 0) {

+      PeakCheck(ssub, caller, detP, p,

+        corrP, corrN, corrP, p[1], p[3], npeaksP, tgtP);

+    }

+  }

+  else {

+    if (npeaksP > 0) {

+      PeakCheck(ssub, caller, detP, p,

+        corrP, corrN, corrP, p[1], p[3], npeaksP, tgtP);

+    }

+    if (npeaksN > 0) {

+      PeakCheck(ssub, caller, detN, p,

+        corrP, corrN, corrN, p[0], p[4], npeaksN, tgtN);

+    }

+  }

 }

 /*============================================================================*/

-/* UTILITY FUNCTION: UpdatePeak                                               */

+/* UTILITY FUNCTION: SyncSubChk                                               */

 /*----------------------------------------------------------------------------*/

+/* Description: sync peak evaluation for sync check                           */

+/*                                                                            */

+/* InOut:  SyncSub*     ssub    <-> sync subsystem                            */

+/* In:     const char*  caller   -> modem identification                      */

+/*         const Int32* posP     -> positive peaks positions                  */

+/*         const Int32* corrP    -> positive peaks correlation values         */

+/*         const Int32* posN     -> negative peaks positions                  */

+/*         const Int32* corrN    -> negative peaks correlation values         */

+/*         Int16        delay    -> reference delay                           */

+/*----------------------------------------------------------------------------*/

+

+void SyncSubChk(SyncSub *ssub, const char *caller,

+                const Int32 *posP, const Int32 *corrP,

+                const Int32 *posN, const Int32 *corrN, Int16 delay)

+{

+  Int16 p[5];

+  Int16 q[5];

+  Int16 ref = (delay + 4 + PCM_LENGTH + NRS_CP - 1)%PCM_LENGTH + 1;

+  Int16 npulse = 2*NRS_CP+1;

+

+  /* frame numbers for peak positions */

+  q[0] = ref - 2*PEAK_DIST_PN - PEAK_DIST_PP;

+  q[1] = ref - PEAK_DIST_PN - PEAK_DIST_PP;

+  q[2] = ref - PEAK_DIST_PN - PEAK_DIST_PP/2;

+  q[3] = ref - PEAK_DIST_PN;

+  q[4] = ref;

+

+  p[0] = 7 + q[0]/PCM_LENGTH;

+  p[1] = 7 + q[1]/PCM_LENGTH;

+  p[2] = 7 + q[2]/PCM_LENGTH;

+  p[3] = 7 + q[3]/PCM_LENGTH;

+  p[4] = 8;

+

+  ssub->npeaksChk = 0;

+

+  if (posN[p[0]] == q[0] && corrN[p[0]*npulse+NRS_CP] > SYNC_THRESHOLD) {

+    ssub->npeaksChk++;

+  }

+  if (posP[p[1]] == q[1] && corrP[p[1]*npulse+NRS_CP] > SYNC_THRESHOLD) {

+    ssub->npeaksChk++;

+  }

+  if (posP[p[2]] == q[2] && corrP[p[2]*npulse+NRS_CP] > SYNC_THRESHOLD) {

+    ssub->npeaksChk++;

+  }

+  if (posP[p[3]] == q[3] && corrP[p[3]*npulse+NRS_CP] > SYNC_THRESHOLD) {

+    ssub->npeaksChk++;

+  }

+  if (posN[p[4]] == q[4] && corrN[p[4]*npulse+NRS_CP] > SYNC_THRESHOLD) {

+    ssub->npeaksChk++;

+  }

+}

+

+/*============================================================================*/

+/* UTILITY FUNCTION: PeakUpdate                                               */

+/*----------------------------------------------------------------------------*/

 /* Description: update sync peak position                                     */

 /*                                                                            */

 /* In:     const Int32* pos   -> vector of positions                          */

@@ -362,8 +823,9 @@

 /* Return: Int16              <- updated peak position                        */

 /*----------------------------------------------------------------------------*/

-Int16 UpdatePeak(const Int32 *pos, const Int32 *corr, Int16 dist)

+Int16 PeakUpdate(const Int32 *pos, const Int32 *corr, Int16 dist)

 {

+  Int16 npulse = 2*NRS_CP+1;

   Int16 i = dist + PCM_LENGTH;

   Int16 j = dist + 1;

   Int16 peak;

@@ -372,7 +834,8 @@

     if (pos[7+j/PCM_LENGTH] < j) {

       peak = 7+i/PCM_LENGTH;

     } else {

-      peak = (corr[7+j/PCM_LENGTH] < corr[7+i/PCM_LENGTH]) ?

+      peak = (corr[npulse*(7+j/PCM_LENGTH)+NRS_CP] <

+        corr[npulse*(7+i/PCM_LENGTH)+NRS_CP]) ?

         7+i/PCM_LENGTH : 7+j/PCM_LENGTH;

     }

   } else {

@@ -382,126 +845,78 @@

 }

 /*============================================================================*/

-/* UTILITY FUNCTION: CheckPosPeaks                                            */

+/* UTILITY FUNCTION: PeakCheck                                                */

 /*----------------------------------------------------------------------------*/

-/* Description: check positive sync peaks                                     */

+/* Description: check sync peaks                                              */

 /*                                                                            */

-/* InOut:  SyncSub*     ssub         <-> sync subsystem                       */

-/* In:     const char*  caller        -> modem identification                 */

-/*         const Int32* pCorr         -> vector of correlation values         */

-/*         Int16        p1            -> peak position p1                     */

-/*         Int16        p2            -> peak position p2                     */

-/*         Int16        ppPeaks       -> number correct pos/pos distances     */

-/*         Int16        npPeaks       -> number correct neg/pos distances     */

-/*         Int16        targetDelay   -> target delay if sync successful      */

+/* InOut:  SyncSub*     ssub    <-> sync subsystem                            */

+/* In:     const char*  caller   -> modem identification                      */

+/*         const Bool*  pdet     -> vector of peak detection flags            */

+/*         const Int16* p        -> vector of frame numbers                   */

+/*         const Int32* corr(X)  -> vector of correlation values              */

+/*         Int16        pos1     -> peak position 1                           */

+/*         Int16        pos2     -> peak position 2                           */

+/*         Int16        npeaks   -> number of detected peaks                  */

+/*         Int16        delay    -> target delay if sync successful           */

 /*----------------------------------------------------------------------------*/

-void CheckPosPeaks(SyncSub *ssub, const char *caller, const Int32 *pCorr,

-                   Int16 p1, Int16 p2, Int16 ppPeaks, Int16 npPeaks,

-                   Int16 targetDelay)

+void PeakCheck(SyncSub *ssub,

+               const char *caller, const Bool *pdet, const Int16 *p,

+               const Int32 *corrP, const Int32 *corrN, const Int32 *corr,

+               Int16 pos1, Int16 pos2, Int16 npeaks, Int16 delay)

 {

-  Int16 i, cond1, cond2, jmax = 0;

-  Int32 temp;

+  Int16 i, cond1, cond2, jmax = 0, npulse = 2*NRS_CP+1;

+  Int32 atmp, amax;

-  /* assign positive dummy value (actual sync delay will be negative) */

-  ssub->delay = 1;

+  /* run only if sync has not yet been successful */

+  if (ssub->flag == False) {

+    atmp = corr[pos1*npulse+NRS_CP]/2 + corr[pos2*npulse+NRS_CP]/2;

-  if (p2 != 0) {

-    for (i = 1; i < 9; i++) {

-      if (pCorr[i] >= MAX(pCorr[p2], pCorr[p1])) jmax++;

+    if (npeaks > MAX(ssub->npeaks, 3)) {

+      ssub->flag = True;

     }

-  }

-  if (p2 != 0 && jmax <= 3) {

-    if (ssub->flag == False && ssub->trials < 16 && ppPeaks >= 2

-      && pCorr[p1] > SYNC_THRESHOLD

-      && pCorr[p2] > SYNC_THRESHOLD)

-    {

-      ssub->delay = targetDelay;

-

-      if (ssub->amplitude != NULL) {

-        temp = pCorr[p1]/2 + pCorr[p2]/2;

-

+    else {

+      amax = MAX(corr[pos2*npulse+NRS_CP], corr[pos1*npulse+NRS_CP]);

+      for (i = 0; i < 9; i++) {

+        if (corrP[i*npulse+NRS_CP] >= amax) jmax++;

+      }

+      if (jmax <= 3) {

         cond1 =

-          ssub->amplitude[0] < temp &&

-          ssub->amplitude[1]/2 < temp &&

-          ssub->npeaks < ppPeaks + npPeaks &&

-          MAX(pCorr[p1], pCorr[p2])/3 < MIN(pCorr[p1], pCorr[p2]);

+          ssub->amplitude[0] < atmp &&

+          ssub->amplitude[1]/2 < atmp &&

+          ssub->npeaks < npeaks &&

+          MAX(corr[pos1*npulse+NRS_CP], corr[pos2*npulse+NRS_CP])/3 <

+          MIN(corr[pos1*npulse+NRS_CP], corr[pos2*npulse+NRS_CP]);

-        cond2 = ssub->amplitude[0] < temp && ppPeaks == 3 && npPeaks >= 1;

+        cond2 = ssub->amplitude[0] < atmp && npeaks >= MAX(ssub->npeaks, 4);

         if (cond1 || cond2) {

           ssub->flag = True;

-          ssub->npeaks = ppPeaks + npPeaks;

-          ssub->amplitude[0] = temp;

         }

-      } else {

-        ssub->flag = True;

       }

-      if (ssub->flag == True) {

-        LogInfo("[%-4s] sync detected; delay: %+4d (positive peaks)",

-          caller, ssub->delay);

-      }

     }

-  }

-}

-

-/*============================================================================*/

-/* UTILITY FUNCTION: CheckNegPeaks                                            */

-/*----------------------------------------------------------------------------*/

-/* Description: check negative sync peaks                                     */

-/*                                                                            */

-/* InOut:  SyncSub*     ssub         <-> sync subsystem                       */

-/* In:     const char*  caller        -> modem identification                 */

-/*         const Int32* nCorr         -> vector of correlation values         */

-/*         Int16        n1            -> peak position n1                     */

-/*         Int16        n2            -> peak position n2                     */

-/*         Int16        nnPeaks       -> number correct neg/neg distances     */

-/*         Int16        npPeaks       -> number correct neg/pos distances     */

-/*         Int16        targetDelay   -> target delay if sync successful      */

-/*----------------------------------------------------------------------------*/

-

-void CheckNegPeaks(SyncSub *ssub, const char *caller, const Int32 *nCorr,

-                   Int16 n1, Int16 n2, Int16 nnPeaks, Int16 npPeaks,

-                   Int16 targetDelay)

-{

-  Int16 i, cond1, cond2, jmax = 0;

-  Int32 temp;

-

-  for (i = 0; i < 9; i++) {

-    if (nCorr[i] >= MAX(nCorr[n2], nCorr[n1])) jmax++;

-  }

-  if (jmax <= 2) {

-    if (ssub->flag == False && nnPeaks >= 2

-      && nCorr[n1] > SYNC_THRESHOLD

-      && nCorr[n2] > SYNC_THRESHOLD)

-    {

-      if (ssub->amplitude != NULL) {

-        temp = nCorr[n1]/2 + nCorr[n2]/2;

-

-        cond1 =

-          ssub->amplitude[0] < temp &&

-          ssub->amplitude[1]/2 < temp &&

-          ssub->npeaks < nnPeaks + npPeaks &&

-          MAX(nCorr[n1], nCorr[n2])/3 < MIN(nCorr[n1], nCorr[n2]);

-

-        cond2 = ssub->amplitude[0] < temp && npPeaks > 2;

-

-        if (cond1 || cond2 ||

-          (ssub->amplitude[0] < temp && ssub->delay == targetDelay))

-        {

-          ssub->flag = True;

-          ssub->delay = targetDelay;

-          ssub->npeaks = nnPeaks + npPeaks;

-          ssub->amplitude[0] = temp;

-        }

-      } else {

-        ssub->flag = True;

-        ssub->delay = targetDelay;

+    if (ssub->flag == True) {

+      /* compute normalized reference pulse shape */

+      for (i = 0; i < npulse; i++) {

+        ssub->shape[i] =

+          pdet[0]*(corrN[p[0]*npulse+i] >> 3) +

+          pdet[1]*(corrP[p[1]*npulse+i] >> 3) +

+          pdet[2]*(corrP[p[2]*npulse+i] >> 3) +

+          pdet[3]*(corrP[p[3]*npulse+i] >> 3) +

+          pdet[4]*(corrN[p[4]*npulse+i] >> 3);

       }

-      if (ssub->flag == True) {

-        LogInfo("[%-4s] sync detected; delay: %+4d (negative peaks)",

-          caller, ssub->delay);

+      amax = 0;

+      for (i = 0; i < npulse; i++) {

+        amax += (ssub->shape[i] >> 16)*(ssub->shape[i] >> 16);

       }

+      amax = amax >> 12;

+      for (i = 0; i < npulse; i++) {

+        ssub->shape[i] =

+          (ABS(ssub->shape[i] >> 16)*(ssub->shape[i] >> 16))/amax;

+      }

+      ssub->delay        = delay;

+      ssub->npeaks       = npeaks;

+      ssub->amplitude[0] = atmp;

     }

   }

 }

Index: ecall/ecall_control.c

===================================================================

@@ -27,57 +27,54 @@

 void CtrlSync(CtrlRxData *control, const Int16 *pcm)

 {

-  Int16 i;

   CtrlPort *port = &control->port;

   SyncState *sync = control->sync;

   if (sync->events < control->dlSyncLock) {

-    sync->flag = False;

-    sync->delay = 0;

+    sync->flag   = False;

+    sync->delay  = 0;

     sync->offset = 0;

     /* keep control receiver inactive while sync is running */

-    port->state = CtrlRxIdle;

-    port->u.rx.dlData = DlMsgNoop;

+    port->state         = CtrlRxIdle;

+    port->u.rx.dlData   = DlMsgNoop;

     port->u.rx.dlMetric = 0;

     /* run synchronization */

     Sync(sync, pcm, port->owner, port->invert);

     if (sync->flag == True && sync->delay <= 0) {

-      if (sync->index > NRF_DLCHUNK - 1 ||

+      if (

+        sync->index >= NRF_DLCHUNK ||

         sync->amplitude[2] < sync->amplitude[0])

       {

         /* increase number of successful sync trials */

-        sync->trials++;

         port->state = CtrlRxSync;

         /* check for muting gaps passed already (avoids unnecessary delays) */

-        if (sync->delay < (-PCM_LENGTH)) {

+        if (sync->delay <= -PCM_LENGTH) {

           sync->offset = -(sync->delay)/PCM_LENGTH;

           sync->index -= sync->offset;

-          sync->delay += sync->offset*PCM_LENGTH;

+          sync->delay += (sync->offset)*PCM_LENGTH;

         }

         /* count occurrences of the same sync position */

         if (

           sync->events > 0 &&

-          sync->delayMem == sync->delay &&

-          sync->index%(NRF_DLCHUNK) == 0)

+          sync->delayMem == sync->delay && (sync->index)%NRF_DLCHUNK == 0)

         {

           sync->events++;

         } else {

           sync->events = 1;

         }

         sync->delayMem = sync->delay;

-        sync->index = sync->offset;

+        sync->index    = sync->offset;

         if (sync->events >= control->dlSyncLock) {

-          control->dlRead = Plus;

+          control->dlRead  = Plus;

           control->dlIndex = sync->offset;

           /* lock sync for control message detection */

           port->state = CtrlRxLock;

-          sync->trials = 0;

           LogInfo("[%-4s] sync locked, start control message detection\n----",

             port->owner);

@@ -102,9 +99,20 @@

     port->state = CtrlRxSync;

     SyncCheck(sync, pcm, port->owner);

-    if (sync->index == NRF_DLCHUNK) {

-      sync->index = 0;

+    if (sync->flag == True) {

+      control->dlIndex = sync->index = (sync->index)%NRF_DLCHUNK;

+      while (sync->delayMem <= -PCM_LENGTH) {

+        sync->delayMem += PCM_LENGTH;

+        sync->index++;

+        control->dlIndex++;

+      }

+      while (sync->delayMem > 0) {

+        sync->delayMem -= PCM_LENGTH;

+        sync->index--;

+        control->dlIndex--;

+      }

+

       if (sync->check == Plus) {

         /* lower-layer control message */

         control->dlRead = Plus;

@@ -119,20 +127,15 @@

         /* following message is ignored */

         control->dlRead = Zero;

         sync->checkCnt++;

-

-        for (i = 0; i < 4; i++) {

-          sync->corrCheck[i] = 0;

-          sync->corrIndex[i] = 0;

-        }

         LogInfo("[%-4s] message ignored (bad sync check)", port->owner);

       }

     }

     /* full restart allows IVS to resynchronize if PSAP requests it */

-    if (sync->checkCnt >= SYNC_BADCHECKS) {

-      port->u.rx.dlData = DlMsgReset;

+    if (sync->checkCnt >= SYNC_BADCHECK) {

+      port->u.rx.dlData   = DlMsgReset;

       port->u.rx.dlMetric = 0;

     } else {

-      port->u.rx.dlData = DlMsgNoop;

+      port->u.rx.dlData   = DlMsgNoop;

       port->u.rx.dlMetric = 0;

     }

   }

@@ -313,9 +317,11 @@

   if (control->dlRead == Zero) {

     /* run synchronization (sync function to set port data) */

     CtrlSync(control, pcm);

+    syncRun = 1;

   }

-  else if (control->dlRead == Plus &&

-    control->dlIndex == NRF_DLMUTE1LL + NRF_DLDATA - 1)

+

+  if (control->dlRead == Plus &&

+    (control->dlIndex)%NRF_DLCHUNK == NRF_DLMUTE1LL + NRF_DLDATA - 1)

   {

     /* enough lower-layer data received, detect data now */

     i = (NRF_MEMCTRL - NRF_DLDATA)*PCM_LENGTH;

@@ -324,18 +330,13 @@

     port->u.rx.dlMetric = metric;

     /* prepare for next sync */

-    control->dlRead = Zero;

+    sync->index      = (sync->index)%NRF_DLCHUNK;

+    sync->check      = Zero;

+    control->dlRead  = Zero;

     control->dlIndex = 0;

-

-    /* reinitialize sync check parameters */

-    for (i = 0; i < 4; i++) {

-      sync->corrCheck[i] = 0;

-      sync->corrIndex[i] = 0;

-    }

-    sync->check = Zero;

   }

   else if (control->dlRead == Minus &&

-    control->dlIndex == NRF_DLMUTE1HL + 2*NRF_DLDATA - 1)

+    (control->dlIndex)%NRF_DLCHUNK == NRF_DLMUTE1HL + 2*NRF_DLDATA - 1)

   {

     /* enough higher-layer data received, detect first data portion */

     i = (NRF_MEMCTRL - 2*NRF_DLDATA)*PCM_LENGTH;

@@ -351,20 +352,15 @@

     port->u.rx.dlMetric = MIN(port->u.rx.dlMetric, metric);

     /* prepare for next sync */

-    control->dlRead = Zero;

+    sync->index      = (sync->index)%NRF_DLCHUNK;

+    sync->check      = Zero;

+    control->dlRead  = Zero;

     control->dlIndex = 0;

-

-    /* reinitialize sync check parameters */

-    for (i = 0; i < 4; i++) {

-      sync->corrCheck[i] = 0;

-      sync->corrIndex[i] = 0;

-    }

-    sync->check = Zero;

   }

-  else {

+  else if (syncRun == 0) {

     /* sync detected, wait for enough data to process */

     control->dlIndex++;

-    port->u.rx.dlData = DlMsgNoop;

+    port->u.rx.dlData   = DlMsgNoop;

     port->u.rx.dlMetric = 0;

   }

 }

End code changes
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