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Start change (Clause 4.3.2)

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 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 *state;

  Int32 *wakeupState;   
memory for wakeup tone detector

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

  Int16 corrIndex[4];   
position of sync check

  Int32 checkMem[4];    
correlation value memory of sync check

  Int16 peakPos[4];     
position of sync peaks within feedback message

  Int16 checkCounter;   
counts subsequent sync check failures

  Int16 obsvCounter;    
counts frames after successful sync

  Int16 msgCounter;     
counts feedback messages

  Int16 index;          
frame reference for sync evaluation

  Int16 offset;         
frame offset

  Int16 delay;          
synchronization delay (position)

  Int16 tempDelay;      
temporary delay in two-stage peak evaluation

  Int16 prevDelay;      
previous sync delay

  Int16 trials;         
number of sync trials

  Int16 npeaks;         
number of sync peaks detected

  Int16 events;         
number of subsequent equal sync events

  Ord1  flag;           
indicates successful sync

  Ord1  checkOk;        

indicates successful sync check

} SyncState;
state of synchronization functions

typedef enum {

  DlMsgStart,

  DlMsgNack,

  DlMsgAck,

  DlMsgIdle

} DlData;

downlink message identifiers



typedef enum {


  IvsIdle,

  IvsSendMsd

} IvsState;

IVS state identifiers

typedef struct {

  ModState  mod;          
IVS modulator struct */

  SyncState sync;         
IVS sync struct */

  Int32 syncBuffer[NRS_MEMSYNC];

  Int16 delayBuffer[2*PCM_LENGTH];

  Int16 pcmBuffer[NRF_MEMIVS*PCM_LENGTH];

  Ord1  bitBuffer[NRB_CODE_BUFFER];

  Int16 state;            
IVS state

  Int16 stateCnt[4];      
state counters

  Int16 startCntIgnore;   
counts unreliable START messages

  Int16 globalNackCnt;    
counts NACK messages

  Int16 txN;              
TX number of frames

  Int16 txIndex;          
TX frame counter

  Int16 txRedVer;         
TX redundancy version

  Int16 txDelay;          
TX offset in samples

  Int16 rxN;              
RX number of frames

  Int16 rxIndex;          
RX frame counter

  Int16 rxRead;           
RX sync indication

} IvsData;

struct that gathers parameters relevant at IVS

typedef enum {

  PsapIdle,

  PsapStart,

  PsapNack,

  PsapAck,

  PsapTrigger,

  PsapStartToTrigger

} PsapState; 

PSAP state identifiers

typedef struct {

  ModState  mod;          
PSAP modulator struct

  SyncState sync;         
PSAP sync struct

  Ord8   *msd;            
MSD in byte representation

  Ord1   *msdBin;         
MSD in binary representation

  Int16  *pcmBuffer;      
sync buffer

  IntLLR *bitBuffer;      
soft bit buffer for decoding

  char buffer[0
general purpose buffer

    + sizeof(IntLLR)* NRB_CODE_ARQ

    + sizeof(Int16) * NRF_MEMPSAP*PCM_LENGTH

    + sizeof(Int32) * NRS_MEMSYNC

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

  Int16 state;            
PSAP state

  Int16 dlData;           
downlink message symbol

  Int16 txN;              
TX number of frames

  Int16 txIndex;          
TX frame counter

  Int16 mgIndex;          
RX current position in muting gap table

  Int16 rxN;              
RX number of frames (without muting)

  Int16 rxIndex;          
RX frame counter

  Int16 rxRedVer;         
RX redundancy version

  Int16 rxDecTrials;      
RX decoding trails

} PsapData;
struct that gathers parameters relevant at PSAP
End change (Clause 4.3.2)

Start change (modem_ivs.c: IvsReset)

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

/* IVS IMPLEMENTATION: IvsReset                                               */

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

/* In:  const Ord8* msd     -> MSD to be transmitted                          */

/*      int         length  -> MSD length (equal to MSD_MAX_LENGTH)           */

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

void IvsReset(const Ord8 *msd, int length) {

  Int16 k;

  for (k = 0; k < 4; k++) { ivs.stateCnt[k] = 0; }

  /* reset state and counters */

  ivs.state = IvsIdle;

  ivs.stateCnt[DlMsgIdle] = -1;

  ivs.startCntIgnore = 0;

  /* frame counters and indices */

  ivs.txN      = 0;

  ivs.txIndex  = 0;

  ivs.txRedVer = 0;

  ivs.txDelay  = 73;

  ivs.rxN      = NRF_DLCHUNK;

  ivs.rxIndex  = 0;

  ivs.rxRead   = -1;

  /* start sync immediately (rxRead = -1: no sync detected) */

  ivs.sync.state     = ivs.syncBuffer;

  ivs.sync.index     = NRF_DLMUTE1 + NRF_DLDATA - 1;

  ivs.sync.prevDelay = 0;

  ivs.sync.trials    = 0;

  ivs.sync.events    = 0;

  ivs.sync.npeaks    = 0;

  ivs.sync.checkCounter = 0;

  ivs.sync.checkOk = 0;

  ivs.sync.amplitude[0] = 0;

  ivs.sync.amplitude[1] = 0;

  ivs.sync.amplitude[2] = 0;

  ivs.sync.peakPos[0] =

    NRF_DLCHUNK*PCM_LENGTH - (SYNC_IDXLEN/5-1)*PNSEQ_OSF - 1;

  ivs.sync.peakPos[1] = ivs.sync.peakPos[0] - PEAK_DIST_PN;

  ivs.sync.peakPos[2] = ivs.sync.peakPos[0] - PEAK_DIST_PN - PEAK_DIST_PP;

  ivs.sync.peakPos[3] = ivs.sync.peakPos[0] - PEAK_DIST_NN;

  if (msd != NULL) {

    /* initialize modulator to be undefined */

    SetModState(&ivs.mod, ModUndef);

    /* zero NACK count indicates new message */

    ivs.globalNackCnt = 0;

    /* convert MSD and encode (all redundancy versions) */

    Byte2Bit(msd, ivs.bitBuffer, MSD_MAX_LENGTH);

    FecEncode(ivs.bitBuffer);

  }

  /* clear memory */

  memset(ivs.pcmBuffer, 0, sizeof(Int16)*(NRF_MEMIVS*PCM_LENGTH));

  memset(ivs.syncBuffer, 0, sizeof(Int32)*NRS_MEMSYNC);

}

End change (modem_ivs.c: IvsReset)

Start change (modem_ivs.c: IvsProcessState)

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

/* UTILITY FUNCTION: IvsProcessState                                          */

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

/* In:  const Int16* buffer  -> pointer to PCM DL data buffer                 */

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

void IvsProcessState(const Int16 *buffer) {

  Int32 metric[5];

  Int16 msg = IvsReceiver(buffer, metric);

  switch (msg) {

    case DlMsgStart:

      ivs.stateCnt[DlMsgStart]++;

      if (metric[4] < 0 && ivs.startCntIgnore < IVS_GOSTART) {

        /* ignore, message reliability too low */

        ivs.stateCnt[DlMsgStart]--;

        ivs.startCntIgnore++;

#ifdef LOG_IVS

        printf("IVS: received START !> ignoring message %s\n",

          "(reliability too low)");

#endif

      } else if (ivs.stateCnt[DlMsgStart] > LOCK_START + FAIL_RESTART &&

        (ivs.stateCnt[DlMsgStart]-1)%FAIL_RESTART == 0)

      {

        /* assume PSAP sync failure, starting over... */

        ivs.startCntIgnore = 0;

        ivs.txN      = NRF_SYNC + ivs.mod.nfmuteall + ivs.mod.nfdata;

        ivs.txIndex  = 0;

        ivs.txRedVer = 0;

        ivs.txDelay  = (ivs.txDelay + IVS_TXINC)%PCM_LENGTH;

#ifdef LOG_IVS

        printf("IVS: received START (metric %d) too often, %s\n", metric[4],

          "starting over...");

#endif

      } else if (ivs.stateCnt[DlMsgStart] == LOCK_START) {

        ivs.state = IvsSendMsd;

        ivs.txIndex = 0;

        if (ivs.globalNackCnt < IVS_TXFAST) {

          SetModState(&ivs.mod, Mod3bit4smp);

#ifdef LOG_IVS

          printf("IVS: fast modulator chosen (NACK count: %d)\n----\n",

            ivs.globalNackCnt);

#endif

        } else {

          SetModState(&ivs.mod, Mod3bit8smp);

#ifdef LOG_IVS

          printf("IVS: slow modulator chosen (NACK count: %d)\n----\n",

            ivs.globalNackCnt);

#endif

        }

        ivs.txN      = NRF_SYNC + ivs.mod.nfmuteall + ivs.mod.nfdata;

        ivs.txRedVer = 0;

        ivs.txDelay  = (ivs.txDelay + IVS_TXINC)%PCM_LENGTH;

        /* entering new state -> reset other counters */

        ivs.stateCnt[DlMsgNack] = 0;

        ivs.stateCnt[DlMsgAck]  = 0;

        ivs.stateCnt[DlMsgIdle] = 0;

        ivs.startCntIgnore      = 0;

#ifdef LOG_IVS

        printf("IVS: received START (metric %d), starting...\n", metric[4]);

#endif

      } else {


#ifdef LOG_IVS

        printf("IVS: received START (metric %d)\n", metric[4]);

#endif

      }

      break;

    case DlMsgNack:

      ivs.stateCnt[DlMsgNack]++;

      ivs.globalNackCnt++;

      if (metric[4] < 0) {

        /* ignore, message reliability too low */

        ivs.stateCnt[DlMsgNack]--;

        ivs.globalNackCnt--;

#ifdef LOG_IVS

        printf("IVS: received NACK  !> ignoring message %s\n",

          "(reliability too low)");

#endif

      } else if (

        ivs.stateCnt[DlMsgNack] == 1 &&

        ivs.stateCnt[DlMsgIdle] < 0)

      {

        /* ignore, NACK should only follow START or NACK */

        ivs.stateCnt[DlMsgNack] = 0;

#ifdef LOG_IVS

        printf("IVS: received NACK  !> ignoring message %s\n",

          "(assume IDLE)");

#endif

      } else if (

        ivs.stateCnt[DlMsgNack] == 1 &&

        ivs.stateCnt[DlMsgAck] > 0)

      {

        /* NACK after single ACK -> assume NACK */

        ivs.stateCnt[DlMsgAck] = 0;

#ifdef LOG_IVS

        printf("IVS: received NACK  !> probably ACK was wrong\n");

#endif

      } else if (ivs.stateCnt[DlMsgNack] == 1 && ivs.mod.type != ModUndef) {


        /* entering new state -> reset other counters */

        ivs.stateCnt[DlMsgStart] = 0;

        ivs.stateCnt[DlMsgAck]   = 0;

        ivs.stateCnt[DlMsgIdle]  = 0;

        ivs.startCntIgnore       = 0;

#ifdef LOG_IVS

        printf("IVS: received NACK  (metric %d)\n", metric[4]);

#endif

      } else {


#ifdef LOG_IVS

        printf("IVS: received NACK  (metric %d)\n", metric[4]);

#endif

      }

      break;

    case DlMsgAck:

      /* state not touched until ACK is received three times */

      ivs.stateCnt[DlMsgAck]++;

      if (metric[4] < 0) {

        /* ignore, message reliability too low */

        ivs.stateCnt[DlMsgAck]--;

#ifdef LOG_IVS

        printf("IVS: received ACK   !> ignoring message %s\n",

          "(reliability too low)");

#endif

      } else if (

        ivs.stateCnt[DlMsgAck] == 1 &&

        ivs.stateCnt[DlMsgIdle] < 0)

      {

        /* ignore, ACK should only follow NACK */

        ivs.stateCnt[DlMsgAck] = 0;

#ifdef LOG_IVS

        printf("IVS: received ACK   !> ignoring message %s\n",

          "(assume IDLE)");

#endif

      } else if (

        ivs.stateCnt[DlMsgAck] == 1 &&

        ivs.stateCnt[DlMsgStart] > 0)

      {

        /* ignore, ACK should only follow NACK */

        ivs.stateCnt[DlMsgAck] = 0;

#ifdef LOG_IVS

        printf("IVS: received ACK   !> ignoring message %s\n",

          "(assume START)");

#endif

      } else if (ivs.stateCnt[DlMsgAck] == 3) {

        /* now switching to IDLE */

        ivs.state = IvsIdle;

        /* entering IDLE state -> reset all counters */

        ivs.stateCnt[DlMsgStart] = 0;

        ivs.stateCnt[DlMsgNack]  = 0;

        ivs.stateCnt[DlMsgAck]   = 0;

        ivs.stateCnt[DlMsgIdle]  = -1;

        ivs.startCntIgnore       = 0;

#ifdef LOG_IVS

        printf("IVS: received ACK   (metric %d), finished.\n", metric[4]);

#endif

      } else {

        /* wait for third ACK, be sure MSD was correctly received */

#ifdef LOG_IVS

        printf("IVS: received ACK   (metric %d), waiting...\n", metric[4]);

#endif

      }

      break;

    default:

      /* IDLE mode */

      if (ivs.stateCnt[DlMsgStart] > 0 || ivs.stateCnt[DlMsgNack] > 0) {

#ifdef LOG_IVS

        printf("IVS: received IDLE  !> ignoring message %s\n",

          "(assume START or NACK)");

#endif

      } else {

        /* remain in IDLE mode */

#ifdef LOG_IVS

        printf("IVS: remaining in IDLE mode\n");

#endif

      }

      break;

  }

}

End change (modem_ivs.c: IvsProcessState)

Start change (ecall_modem.c: SetModState)

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

/* UTILITY FUNCTION: SetModState                                              */

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

/* Description: set the modulator state                                       */

/*                                                                            */

/* In:     Int16     modType   -> type of modulator to use                    */

/* InOut:  ModState* ms       <-> modulator struct                            */

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

void SetModState(ModState *ms, ModType modType)

{

  switch (modType) {

    case ModUndef:

      ms->type         = ModUndef;

      ms->bpsym        = 0;

      ms->spmf         = 0;

      ms->mfpf         = 0;

      ms->decpos1      = 0;

      ms->decpos2      = 0;

      ms->wutperiod    = 0;

      ms->nfmute1      = 0;

      ms->nfmute4      = 0;

      ms->nfmuteall    = 0;

      ms->nfdata       = 0;

      ms->ulPulse      = NULL;

      ms->ulPulseMatch = NULL;

      ms->mgTable      = NULL;

      ms->wakeupSin    = NULL;

      ms->wakeupCos    = NULL;

      break;

  switch (modType) {

    case Mod3bit4smp:

      ms->type         = Mod3bit4smp;

      ms->bpsym        = 3;

      ms->spmf         = 16;

      ms->mfpf         = PCM_LENGTH/(ms->spmf);

      ms->decpos1      = 15;

      ms->decpos2      = 30;

      ms->wutperiod    = 16;

      ms->nfmute1      = 1;

      ms->nfmute4      = 3;

      ms->nfmuteall    = 8;

      ms->nfdata       = NRB_CODE_ARQ/((ms->mfpf)*(ms->bpsym));

      ms->ulPulse      = m4smp_ulPulse;

      ms->ulPulseMatch = m4smp_ulPulseMatch;

      ms->mgTable      = m4smp_mgTable;

      ms->wakeupSin    = wakeupSin500;

      ms->wakeupCos    = wakeupCos500;

      break;

    case Mod3bit8smp:

      ms->type         = Mod3bit8smp;

      ms->bpsym        = 3;

      ms->spmf         = 32;

      ms->mfpf         = PCM_LENGTH/(ms->spmf);

      ms->decpos1      = 30;

      ms->decpos2      = 60;

      ms->wutperiod    = 10;

      ms->nfmute1      = 1;

      ms->nfmute4      = 3;

      ms->nfmuteall    = 12;

      ms->nfdata       = NRB_CODE_ARQ/((ms->mfpf)*(ms->bpsym));

      ms->ulPulse      = m8smp_ulPulse;

      ms->ulPulseMatch = m8smp_ulPulseMatch;

      ms->mgTable      = m8smp_mgTable;

      ms->wakeupSin    = wakeupSin800;

      ms->wakeupCos    = wakeupCos800;

      break;

    default:

      Abort("unknown type of modulator, exit.");

      break;

  }

}

End change (ecall_modem.c: SetModState)

Start change (ecall_modem.h: ModType, ModState)

typedef enum {

  ModUndef,

  Mod3bit4smp,

  Mod3bit8smp

} ModType;

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;

End change (ecall_modem.h: ModType, ModState)
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