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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 corrCheck[4];   
sync check correlation values
  Int16 corrIndex[4];   
sync check positions

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



















} SyncState;
typedef struct {

  Int32 amplitude[2];  
amplitudes (average, maximum)
  Bool  flag;          
indicates sync success
  Int16 delay;          
synchronization delay
  Int16 npeaks;         
number of sync peaks detected
  Int16 trials;         
number of sync trials
} SyncSub;

typedef enum {

  DlNoop = -2,

  DlTriggerReset,

  DlMsgStart,

  DlMsgNack,

  DlMsgAck,

  DlMsgHlack = SET_LLMSG

} DlData;

downlink message identifiers



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 1
Start change 2
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, 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)

void SyncSubPut(SyncState *sync, SyncSub *ssub)

void SyncSubGet(SyncState *sync, SyncSub *ssub)

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

/* 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)

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

/* 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: UpdatePeak                                               */

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

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

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

/* UTILITY FUNCTION: CheckPosPeaks                                            */

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

/* Description: check positive 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       */

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

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


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

                   Int16 targetDelay)

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

/* 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)

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

/* UTILITY FUNCTION: SyncReset, SyncSubReset                                  */


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

/* 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)

void SyncSubReset(SyncSub *ssub)

End change 2
Start code changes
ecall_control.h
@@ -48,11 +48,12 @@

 typedef struct {

   PortState state;        /* port state */

-  const char *owner;      /* port owner identification */
+  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 {

ecall_control.c
@@ -42,7 +42,7 @@

     port->u.rx.dlMetric = 0;

     /* run synchronization */

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

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

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

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

@@ -61,14 +61,14 @@

         /* count occurrences of the same sync position */

         if (

           sync->events > 0 &&

-          sync->prevDelay == sync->delay &&

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

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

         {

           sync->events++;

         } else {

           sync->events = 1;

         }

-        sync->prevDelay = sync->delay;

+        sync->delayMem = sync->delay;

         sync->index = sync->offset;

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

@@ -81,6 +81,11 @@

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

             port->owner);

+

+          /* apply sync inversion flag */

+          if ((port->invert = sync->invert) == True) {

+            LogInfo("[%-4s] codec inversion detected!\n----", port->owner);

+          }
         } else {

           sync->amplitude[2] = sync->amplitude[0];

           sync->amplitude[0] = 0;

@@ -144,8 +149,9 @@

 void CtrlTxReset(CtrlTxData *control, const char *owner)

 {

-  control->port.state = CtrlTxIdle;

-  control->port.owner = owner;

+  control->port.state  = CtrlTxIdle;

+  control->port.invert = False;

+  control->port.owner  = owner;

   /* initial port data */

   control->port.u.tx.dlData = DlNoop;

@@ -263,8 +269,9 @@

 void CtrlRxReset(CtrlRxData *control, const char *owner,

                  SyncState *sync, Int16 *buffer, Int16 syncLock)

 {

-  control->port.state = CtrlRxIdle;

-  control->port.owner = owner;

+  control->port.state  = CtrlRxIdle;

+  control->port.invert = False;

+  control->port.owner  = owner;

   /* initial port data */

   control->port.u.rx.dlData = DlNoop;

@@ -313,7 +320,7 @@

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

     i = (NRF_MEMCTRL - NRF_DLDATA)*PCM_LENGTH;

     port->u.rx.dlData =

-      CtrlRxDemod(&control->buffer[i + sync->prevDelay], &metric);

+      CtrlRxDemod(&control->buffer[i + sync->delayMem], &metric);

     port->u.rx.dlMetric = metric;

     /* prepare for next sync */

@@ -333,13 +340,13 @@

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

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

     port->u.rx.dlData =

-      CtrlRxDemod(&control->buffer[i + sync->prevDelay], &metric);

+      CtrlRxDemod(&control->buffer[i + sync->delayMem], &metric);

     port->u.rx.dlMetric = metric;

     /* detect second data portion and combine */

     i = (NRF_MEMCTRL - NRF_DLDATA)*PCM_LENGTH;

     port->u.rx.dlData +=

-      4*CtrlRxDemod(&control->buffer[i + sync->prevDelay], &metric);

+      4*CtrlRxDemod(&control->buffer[i + sync->delayMem], &metric);

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

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

ecall_sync.h
@@ -13,20 +13,33 @@

 #include "ecall_defines.h"

 typedef struct {

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

+

+  Bool  flag;           /* indicates sync success */

+  Int16 delay;          /* synchronization delay */

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

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

+} SyncSub;

+

+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 corrCheck[4];   /* sync check correlation values */

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

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

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

-  Bool  flag;           /* indicates successful sync */

-  Int16 delay;          /* synchronization delay (position) */

-  Int16 tempDelay;      /* temporary delay in two-stage peak evaluation */

-  Int16 prevDelay;      /* previous sync delay */

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

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

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

@@ -41,16 +54,23 @@

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

 void SyncReset(SyncState*, Int32*, Int32*);

+void SyncSubReset(SyncSub*);

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

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

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

-void ToneDetect(SyncState*, const Int16*);

+void SyncSubPut(SyncState*, SyncSub*);

+void SyncSubGet(SyncState*, SyncSub*);

+void SyncSubRun(SyncSub*, const char*,

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

+

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

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

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

                    Int16, Int16, Int16, Int16, Int16);

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

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

                    Int16, Int16, Int16, Int16, Int16);

+void ToneDetect(SyncState*, const Int16*);

+

 #endif

ecall_sync.c
@@ -16,11 +16,11 @@

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

-/* UTILITY FUNCTION: SyncReset                                                */

+/* UTILITY FUNCTION: SyncReset, SyncSubReset                                  */

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

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

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

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

+/* 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)

@@ -32,17 +32,23 @@

   }

   /* reset variables */

   sync->flag      = False;

+  sync->invert    = False;

   sync->delay     = 0;

-  sync->prevDelay = 0;

+  sync->delayMem  = 0;

+  sync->npeaks    = 0;

+  sync->npeaksMem = 0;

   sync->trials    = 0;

   sync->events    = 0;

-  sync->npeaks    = 0;

   /* clear memory */

   sync->amplitude[0] = 0;

   sync->amplitude[1] = 0;

   sync->amplitude[2] = 0;

+  /* clear sync subsystem */

+  SyncSubReset(&sync->syncPos);

+  SyncSubReset(&sync->syncNeg);

+

   /* initialize control message sync */

   sync->check    = Zero;

   sync->checkCnt = 0;

@@ -64,23 +70,33 @@

   }

 }

+void SyncSubReset(SyncSub *ssub)

+{

+  ssub->flag   = False;

+  ssub->delay  = 0;

+  ssub->npeaks = 0;

+  ssub->trials = 0;

+

+  ssub->amplitude[0] = 0;

+  ssub->amplitude[1] = 0;

+}

+

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

 /* FUNCTION: Sync                                                             */

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

 /* Description: main synchronization function                                 */

 /*                                                                            */

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

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

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

+/* 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)

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

 {

-  Int16 i, j, jmax;

-  Int16 p1, p2, pM, n1, n2;

-  Int16 nframes, ppPeaks, nnPeaks, npPeaks;

-

+  Int16 i, j, jmax, nframes;

   Int16 idxmax = syncIndexPreamble[SYNC_IDXLEN-1];

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

   /* set buffer pointers */

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

@@ -102,7 +118,7 @@

     }

     j = jmax;

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

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

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

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

         (Int32)syncPulseForm[j%5]*

         (Int32)syncSequence[j/5];

@@ -148,40 +164,37 @@

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

   }

-  /* compute frame numbers for peak positions */

-  pCorr[0] = 0;

+  /* copy data to subsystem */

+  SyncSubPut(sync, &sync->syncPos);

+  SyncSubPut(sync, &sync->syncNeg);

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

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

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

+  /* peak evaluation for each subsystem */

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

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

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

-  n2 = 8;

-

-  /* check peak distances */

-  ppPeaks = 0;

-  nnPeaks = 0;

-  npPeaks = 0;

-

-  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++;

-

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

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

-

-  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++;

-

-  /* target delays */

-  i = pPos[p2] - 164 + PEAK_DIST_PN;

-  j = nPos[n2] - 164;

-

-  /* check positive peaks */

-  CheckPosPeaks(sync, caller, pCorr, p1, p2, ppPeaks, npPeaks, i);

-

-  /* check negative peaks if positive failed */

-  CheckNegPeaks(sync, caller, nCorr, n1, n2, nnPeaks, npPeaks, j);
+  /* decision logic */

+  if (sync->syncPos.flag) {

+    if (sync->syncNeg.flag &&

+      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);

+    }

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

+    {

+      sync->invert = False;

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

+      SyncSubGet(sync, &sync->syncPos);

+    }

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

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

+  {

+    sync->invert = True;

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

+    SyncSubGet(sync, &sync->syncNeg);

+  }
 }

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

@@ -189,9 +202,9 @@

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

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

 /*                                                                            */

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

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

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

+/* 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)

@@ -199,8 +212,8 @@

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

   /* bounds for PCM data as available */

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

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

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

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

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

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

@@ -208,7 +221,7 @@

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

     {

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

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

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

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

         (Int32)pcm[index%PCM_LENGTH]*

@@ -219,8 +232,8 @@

     }

   }

   if (sync->index == NRF_DLCHUNK) {

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

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

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

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

     nPeaks[0] = 0;

     nPeaks[1] = 0;

@@ -231,10 +244,12 @@

       sync->corrIndex[3] == SYNC_IDXLEN)

     {

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

-        if (sync->corrCheck[i] > (sync->amplitude[0] >> 1))

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

           nPeaks[0]++;

-        else if (-sync->corrCheck[i] > (sync->amplitude[0] >> 1))

+        }

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

           nPeaks[1]++;

+        }

       }

       if (nPeaks[0] > 0) {

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

@@ -255,41 +270,72 @@

 }

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

-/* UTILITY FUNCTION: ToneDetect                                               */

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

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

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

+/* Description: sync peak evaluation                                          */

 /*                                                                            */

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

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

+/* 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 ToneDetect(SyncState *sync, const Int16 *pcm)

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

 {

-  Int16 i;

-  Int32 sumSin500 = 0;

-  Int32 sumCos500 = 0;

-  Int32 sumSin800 = 0;

-  Int32 sumCos800 = 0;

+  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];

+}

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

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

-      sync->memWakeup[2*i]   = sync->memWakeup[2*(i+1)];

-      sync->memWakeup[2*i+1] = sync->memWakeup[2*(i+1)+1];

-    }

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

-      sumSin500 += (wakeupSin500[i%16] >> 5)*pcm[i];

-      sumCos500 += (wakeupCos500[i%16] >> 5)*pcm[i];

-      sumSin800 += (wakeupSin800[i%10] >> 5)*pcm[i];

-      sumCos800 += (wakeupCos800[i%10] >> 5)*pcm[i];

-    }

-    sync->memWakeup[2*NRF_SYNC] =

-      (sumSin500 >> 18)*(sumSin500 >> 18) +

-      (sumCos500 >> 18)*(sumCos500 >> 18);

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

+{

+  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];

+}

-    sync->memWakeup[2*NRF_SYNC+1] =

-      (sumSin800 >> 18)*(sumSin800 >> 18) +

-      (sumCos800 >> 18)*(sumCos800 >> 18);

-  }

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

+                const Int32 *pPos, const Int32 *pCorr,

+                const Int32 *nPos, const Int32 *nCorr)

+{

+  /* initialize */

+  Int16 ppPeaks = 0;

+  Int16 nnPeaks = 0;

+  Int16 npPeaks = 0;

+

+  /* 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;

+

+  /* target delays */

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

+  Int16 nt = nPos[n2] - 164;

+

+  /* 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++;

+

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

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

+

+  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 positive and negative peaks */

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

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

 }

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

@@ -327,25 +373,25 @@

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

 /* Description: check positive sync peaks                                     */

 /*                                                                            */

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

-/* 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 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      */

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

-void CheckPosPeaks(SyncState *sync, const char *caller, const Int32 *pCorr,

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

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

                    Int16 targetDelay)

 {

   Int16 i, cond1, cond2, jmax = 0;

   Int32 temp;

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

-  sync->tempDelay = 1;

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

+  ssub->delay = 1;

   if (p2 != 0) {

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

@@ -353,38 +399,34 @@

     }

   }

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

-    if (sync->flag == False && sync->trials < 16 &&

-      pCorr[p1] > SYNC_THRESHOLD &&

-      pCorr[p2] > SYNC_THRESHOLD &&

-      ppPeaks >= 2)

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

+      && pCorr[p1] > SYNC_THRESHOLD

+      && pCorr[p2] > SYNC_THRESHOLD)

     {

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

-        temp = (pCorr[p1]>>1) + (pCorr[p2]>>1);

+      ssub->delay = targetDelay;

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

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

+

         cond1 =

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

-          sync->amplitude[1]>>1 < temp &&

-          sync->npeaks < ppPeaks + npPeaks &&

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

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

+          ssub->npeaks < ppPeaks + npPeaks &&

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

-        cond2 =

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

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

         if (cond1 || cond2) {

-          sync->flag = True;

-          sync->delay = targetDelay;

-          sync->npeaks = ppPeaks + npPeaks;

-          sync->amplitude[0] = temp;

-        } else {

-          sync->tempDelay = targetDelay;

+          ssub->flag = True;

+          ssub->npeaks = ppPeaks + npPeaks;

+          ssub->amplitude[0] = temp;

         }

       } else {

-        sync->flag = True;

-        sync->delay = targetDelay;

+        ssub->flag = True;

       }

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

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

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

-          caller, sync->delay);

+          caller, ssub->delay);

       }

     }

   }

@@ -395,17 +437,17 @@

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

 /* Description: check negative sync peaks                                     */

 /*                                                                            */

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

-/* 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       */

+/* 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(SyncState *sync, const char *caller, const Int32 *nCorr,

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

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

                    Int16 targetDelay)

 {

@@ -416,46 +458,75 @@

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

   }

   if (jmax <= 2) {

-    if (sync->flag == False &&

-      nCorr[n1] > SYNC_THRESHOLD &&

-      nCorr[n2] > SYNC_THRESHOLD &&

-      nnPeaks >= 2)

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

+      && nCorr[n1] > SYNC_THRESHOLD

+      && nCorr[n2] > SYNC_THRESHOLD)

     {

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

-        temp = (nCorr[n1]>>1) + (nCorr[n2]>>1);

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

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

         cond1 =

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

-          sync->amplitude[1]>>1 < temp &&

-          sync->npeaks < nnPeaks + npPeaks &&

+          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 =

-          sync->amplitude[0] < temp && npPeaks > 2;

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

-        if (cond1 || cond2) {

-          sync->flag = True;

-          sync->delay = targetDelay;

-          sync->npeaks = nnPeaks + npPeaks;

-          sync->amplitude[0] = temp;

-        }

-        else if (

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

-          sync->tempDelay == targetDelay)

+        if (cond1 || cond2 ||

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

         {

-          sync->flag = True;

-          sync->delay = sync->tempDelay;

-          sync->npeaks = nnPeaks + npPeaks;

-          sync->amplitude[0] = temp;

+          ssub->flag = True;

+          ssub->delay = targetDelay;

+          ssub->npeaks = nnPeaks + npPeaks;

+          ssub->amplitude[0] = temp;

         }

       } else {

-        sync->flag = True;

-        sync->delay = targetDelay;

+        ssub->flag = True;

+        ssub->delay = targetDelay;

       }

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

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

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

-          caller, sync->delay);

+          caller, ssub->delay);

       }

     }

   }

 }

+

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

+/* 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)

+{

+  Int16 i;

+  Int32 sumSin500 = 0;

+  Int32 sumCos500 = 0;

+  Int32 sumSin800 = 0;

+  Int32 sumCos800 = 0;

+

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

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

+      sync->memWakeup[2*i]   = sync->memWakeup[2*(i+1)];

+      sync->memWakeup[2*i+1] = sync->memWakeup[2*(i+1)+1];

+    }

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

+      sumSin500 += (wakeupSin500[i%16] >> 5)*pcm[i];

+      sumCos500 += (wakeupCos500[i%16] >> 5)*pcm[i];

+      sumSin800 += (wakeupSin800[i%10] >> 5)*pcm[i];

+      sumCos800 += (wakeupCos800[i%10] >> 5)*pcm[i];

+    }

+    sync->memWakeup[2*NRF_SYNC] =

+      (sumSin500 >> 18)*(sumSin500 >> 18) +

+      (sumCos500 >> 18)*(sumCos500 >> 18);

+

+    sync->memWakeup[2*NRF_SYNC+1] =

+      (sumSin800 >> 18)*(sumSin800 >> 18) +

+      (sumCos800 >> 18)*(sumCos800 >> 18);

+  }

+}
modem_ivs.c
@@ -115,9 +115,16 @@

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

 void IvsProcess(Int16 *pcm) {

+  Int16 i;

   CtrlPort *prx = &ivs.rx.ctrl.port;

   CtrlPort *ptx = &ivs.tx.ctrl.port;

+  /* invert input signal if required */

+  if (prx->invert == True) {

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

+      pcm[i] = -pcm[i];

+    }

+  }

   IvsRxProcess(pcm);

   if (prx->state == CtrlTxIdle || prx->state == CtrlTxSend) {

@@ -133,6 +140,13 @@

     ptx->u.rx.dlMetric = prx->u.rx.dlMetric;

   }

   IvsTxProcess(pcm);

+

+  /* invert output signal if required */

+  if (ptx->invert == True) {

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

+      pcm[i] = -pcm[i];

+    }

+  }

 }

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

modem_psap.c
@@ -119,9 +119,16 @@

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

 void PsapProcess(Int16 *pcm) {

+  Int16 i;

   CtrlPort *prx = &psap.rx.ctrl.port;

   CtrlPort *ptx = &psap.tx.ctrl.port;

+  /* invert input signal if required */

+  if (prx->invert == True) {

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

+      pcm[i] = -pcm[i];

+    }

+  }

   PsapRxProcess(pcm);

   if (prx->state == CtrlTxIdle || prx->state == CtrlTxSend) {

@@ -137,6 +144,13 @@

     ptx->u.tx.dlIndex = -1;

   }

   PsapTxProcess(pcm);

+

+  /* invert output signal if required */

+  if (ptx->invert == True) {

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

+      pcm[i] = -pcm[i];

+    }

+  }

 }

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

@@ -202,12 +216,16 @@

     case PsapStart:

       /* run sync with new input data */

       ctrl->port.state = CtrlTxIdle;

-      Sync(sync, pcm, "PSAP");
+      Sync(sync, pcm, "PSAP", ctrl->port.invert);

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

         /* sync successful */

         ctrl->port.state = CtrlTxSend;

+        /* apply sync inversion flag */

+        if ((ctrl->port.invert = sync->invert) == True) {

+          LogInfo("[PSAP] codec inversion detected!\n----");

+        }

         /* start sending NACK messages */

         psap.rx.state = PsapNack;

         psap.rx.dlMsgCnt = -1;

@@ -261,9 +279,13 @@

         psap.rx.ulSyncTail++;

         /* run synchronization */

-        Sync(sync, pcm, "PSAP");
+        Sync(sync, pcm, "PSAP", ctrl->port.invert);

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

+          /* apply sync inversion flag */

+          if ((ctrl->port.invert = sync->invert) == True) {

+            LogInfo("[PSAP] codec inversion detected (sync observer)!\n----");

+          }

           /* reset receiver, previous sync was likely too early */

           psap.rx.rv         = 0;

           psap.rx.ulIndex    = 0;

End code changes

