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Start change 1
4.2
Program execution

An explanation on code compilation and execution is given in the readme.txt file, which is reproduced in part here:

Getting Started

---------------

3GPP TS 26.268 provides the eCall modem source code, a software simulation

framework, and a standalone wrapper that allows to run the IVS or PSAP modem

on prestored reference data.

The following functions represent the eCall modem interface and invoke the

respective receiver and transmitter implementation of each modem:

    * void PsapReset();

    * void PsapProcess(Int16 *pcm);

    * void PsapSendStart();


    * void PsapSendHlack(const Ord8 data);

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

    * void IvsProcess(Int16 *pcm);
    * void IvsSendStart();

The external application must in addition implement the callback functions:

    * void PsapReceiveMsd(const Ord8 *msd, int length);

    * void IvsReceiveAck();


    * void IvsReceiveHlack(const Ord8 data);

    * void Abort(const char *format, ...);

    * void LogInfo(const char *format, ...);

They will be called

    a) by the PSAP modem once the complete MSD was successfully received,

    b) by the IVS modem on reception of the lower-layer ACK,


    c) by the IVS modem on reception of the HLACK message.



Abort and LogInfo should implement a variadic error and printlog handler,

respectively. See standalone.c for sample implementations of all callback

functions.

For a real-time simulation over 3GPP FR and AMR vocoders and to log PCM data

as input to the standalone wrapper, the eCall sources have to be integrated

into a simulation framework; folder 'test_setup' contains the one as used in

the 3GPP selection tests. The basic integration steps are briefly described


In order to compile and run the eCall modem code, follow the instructions

given below. For code testing, two batch files have been provided:

    * verify.bat : MS Windows systems

    * verify.sh  : Linux systems

For each of the 26 test cases of campaign_short.txt in folder 'test_vec',

they run the standalone wrapper in six different modem modes (three IVS and

three PSAP modes). The resulting PCM and port log files in folder 'out' are

finally compared to the test vectors in folder 'test_vec'.

In modes 'psap' and 'psaprx', you should see the message 'MSD received!' on

completion of each test case.

Code Compilation

----------------

MS Windows systems

    To build standalone.exe from standalone.c and the eCall sources, start

    with opening a new project in Visual Studio 2005/2008.

    Choose File -> New -> 'Project from Existing Code' and follow the

    instructions of the 'Create Project from Existing Code Files Wizard'.

    Configuration:

    * Type of project: Visual C++

    * Specify the folder location of standalone.c and a project name

    * Button 'Next'

    * Select 'Use external build system'

    * For Debug and Release configuration, specify

    Build command line:  nmake -f Makefile.win

    Clean command line:  nmake -f Makefile.win clean

    Build the project with shorthand key 'F7' or from the menu.

    The source code should compile without any errors or warnings.

    Run 'verify.bat' to verify the executable against the test vectors.

GNU Linux systems

    Compilation under Linux has been tested with

    * GNU Make version 3.81

    * gcc version 4.1.3 and 4.2.4

    For building the executable 'standalone' and cleanup, use

    make -f Makefile.glx

    make -f Makefile.glx clean

    On the platforms tested, the code compiled without errors or warnings.

    Run 'verify.sh' to verify the executable against the test vectors.

Simulation Framework

--------------------










The eCall software simulation framework is provided in folder 'test_setup'.

Important remarks:

    * See LICENSE.TXT and README.TXT for terms of usage!

    * The G.711 software is part of ITU-T Rec. G.191, (C) ITU 2000.

      Distributed with the authorization of ITU as part of the test setup

      software for 3GPP TS 26.268.

    * The framework must be compiled and run on MS Windows systems, as the

      FR and AMR vocoders are attached to it in form of Windows executables

      and via Windows specific API functions.

To attach the eCall sources to the framework:

    * Copy the 'ecall' folder into subfolder 'c' of 'test_setup'.

    * Compile and link the *.c files under subfolder 'ecall' by adding their

      corresponding object files to the list of makefile targets.

    * In the makefile, replace the source code template modem_demo.c by both

      modem_ivs.c and modem_psap.c.

The framework has the callback functions PsapReceiveMsd, Abort, and LogInfo

already implemented.

4.3
Variables, constants and tables

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_BADCHECKS    
(8)            IVS subsequent bad checks

#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 NFM_SEND          
(5)        
number of SEND messages

#define NFM_START         
(20)       
number of START messages

#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 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     
(2)
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_MEMIVS        
(7)            buffer size in frames (IVS)

#define NRF_MEMPSAP       
(7)            buffer size in frames (PSAP)

#define NRS_MEMSYNC       
(820)          memory size in samples (SYNC)

#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_NUMACK       
(20)        
number of PSAP ACK messages


#define PSAP_NUMHLACK      
(5)          
number of PSAP HLACK messages

#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

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 *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 control message

  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

  Int16 checkCnt;       
counter for subsequent sync check failures

  Tern  check;          
indicates sync check result (ternary variable)

  Bool  flag;           
indicates successful sync

} SyncState;
state of synchronization functions

typedef enum {

  DlNoop = -3,

  DlTriggerReset,

  DlPending,

  DlMsgStart,

  DlMsgNack,

  DlMsgAck,

  DlMsgIdle,


  DlMsgHlack = SET_LLMSG

} DlData;

downlink message identifiers



typedef enum {


  IvsIdle,

  IvsSendTrigger,

  
  IvsSendMsd,

  IvsAck

} IvsState;

IVS state identifiers

typedef struct {

  CtrlRxData ctrl;
control data struct

  Int16 pcmBuffer[NRF_MEMIVS*PCM_LENGTH];

  Int32 syncBuffer[NRS_MEMSYNC];

} IvsRxData;

typedef struct {

  ModState mod;
IVS modulator struct

  PortState  port;        
IVS port struct

  CtrlTxData ctrl;        
SEND trigger data

  Int16 state;
IVS state

  Int16 stateCntNack;
global counter for NACK messages

  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 frameCnt;         
number of trigger frames (push mode)

  Int16 stateCnt[SET_LLMSG + 1];
state counters

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

  Ord1  bitBuffer[NRB_CODE_BUFFER];

  Int16 delayBuffer[2*PCM_LENGTH];

} IvsTxData;

typedef struct {

  IvsRxData rx;
IVS receiver struct

  IvsTxData tx;
IVS transmitter struct

} IvsData;

typedef enum {

  PsapIdle,

  PsapStart,

  PsapNack,

  PsapAck,


  PsapHlack,

  PsapTrigger,

} PsapState; 

PSAP state identifiers

typedef struct {

  ModState  mod;
PSAP modulator struct

  SyncState sync;
PSAP sync struct

  PortState  push;        
PSAP port struct for push mode

  CtrlRxData ctrl;        
SEND trigger data

  Int16 state;
PSAP 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 decTrials;
decoding trails

  Int16 observeCnt;
counter for frames after successful sync

  Int16 dlData;
downlink message symbol

  Int16 dlIndex;
donwlink frame counter

  Int16 dlMsgCnt;
downlink message counter

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

  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

    + sizeof(IntLLR)* NRB_CODE_ARQ

    + sizeof(Int16) * NRF_MEMPSAP*PCM_LENGTH

    + sizeof(Int32) * NRS_MEMSYNC

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

} PsapRxData;

typedef struct {

  CtrlTxData ctrl;        
control transmitter struct

} PsapTxData;

typedef struct {

  PsapRxData rx;
PSAP receiver struct

  PsapTxData tx;
PSAP transmitter struct

  Int16 msgCounter;







message counter

} PsapData;

typedef struct {

  Bool  dlSyncLock;       
RX->TX PORT: downlink sync lock trigger

  Int16 dlData;           
RX->TX PORT: downlink message symbol

  Int32 dlMetric;         
RX->TX PORT: downlink metric

} PortState;

typedef struct {

  Int16 dlData;           
RX->TX PORT: downlink message symbol

  Int16 dlIndex;          
RX->TX PORT: downlink frame counter

  char  *caller;          
calling entity identifier

} CtrlTxData;

typedef struct {

  SyncState sync;         
sync struct

  PortState *port;        
pointer to port struct

  Tern  dlRead;           
sync indication (ternary variable)


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

  Int16 dlIndex;          
downlink frame counter

  Int16 lockStart;        
number of sync events required

  char  *caller;          
calling entity identifier

  Int16 *pcmBuffer;

} CtrlRxData;

End change 1
Start change 2
4.4.6
Synchronization functions (IVS and PSAP)

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

/* FUNCTION: EcallSync                                                        */

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

/* Description: main synchronization function                                 */

/*                                                                            */




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

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

/*         const char*  caller  -> text to identify PSAP or IVS               */

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

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

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

/* 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)

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

/* IVS FUNCTION: EcallSyncCheck                                               */

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





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

/*                                                                            */

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

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

/*         const char*  caller  -> text to identify PSAP or IVS               */

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


void EcallSyncCheck(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:  SyncState*   sync        <-> sync struct                           */

/* In:     const char*  caller       -> text to identify PSAP or IVS          */

/*         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,

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

                   Int16 targetDelay)

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

/* UTILITY FUNCTION: CheckNegPeaks                                            */

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

/* Description: check negative sync peaks                                     */

/*                                                                            */









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

/* In:     const char*  caller       -> text to identify PSAP or IVS          */

/*         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,

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

                   Int16 targetDelay)

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

/* UTILITY FUNCTION: CtrlSyncReset                                            */

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

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

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

void CtrlSyncReset(SyncState *sync)

End change 2
Start code changes
Index: modemx.h
===================================================================

@@ -24,7 +24,7 @@

 void IvsProcess(Int16 *pcm);

 void IvsSendStart();

 void IvsReceiveAck();

-void IvsReceiveHlap(const Ord8 data);
+void IvsReceiveHlack(const Ord8 data);
 void IvsRxReset();

 void IvsRxProcess(const Int16 *pcm);

@@ -38,7 +38,8 @@

 typedef enum {

   IvsIdle,

   IvsSendTrigger,

-  IvsSendMsd
+  IvsSendMsd,

+  IvsAck
 } IvsState;

 typedef struct {

@@ -84,7 +85,7 @@

 void PsapReset();

 void PsapProcess(Int16 *pcm);

 void PsapSendStart();

-void PsapSendHlap(const Ord8 data);
+void PsapSendHlack(const Ord8 data);
 void PsapReceiveMsd(const Ord8 *msd, int length);

 void PsapRxReset();

@@ -102,7 +103,7 @@

   PsapStart,

   PsapNack,

   PsapAck,

-  PsapHlap,
+  PsapHlack,
   PsapTrigger

 } PsapState;

@@ -123,7 +124,7 @@

   Int16 dlData;           /* downlink message symbol */

   Int16 dlIndex;          /* donwlink frame counter */

   Int16 dlMsgCnt;         /* downlink message counter */

-  Ord8  dlHlapData;       /* downlink higher-layer message (4 bits) */
+  Ord8  dlHlackData;      /* downlink higher-layer message (4 bits) */
   Ord8   *msd;            /* MSD in byte representation */

   Ord1   *msdBin;         /* MSD in binary representation */

Index: ecall_control.c
===================================================================

@@ -106,9 +106,12 @@

           control->dlRead = Plus;

           control->dlIndex = sync->offset;

-          /* switch to send mode after first START message */
+          /* lock sync for control message detection */
           control->port->dlSyncLock = True;

           sync->trials = 0;

+

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

+            control->caller);
         } else {

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

           sync->amplitude[0] = 0;

@@ -121,8 +124,8 @@

       }

     }

   } else {

-    /* sync is locked, check whether locked sync is still Ok */

-    EcallSyncCheck(sync, pcm);
+    /* sync is locked, check whether locked sync is still valid */

+    EcallSyncCheck(sync, pcm, control->caller);
     if (sync->index == NRF_DLCHUNK) {

       sync->index = 0;

@@ -146,9 +149,7 @@

           sync->checkMem[i] = 0;

           sync->corrIndex[i] = 0;

         }

-#ifdef LOG_SYNC

-        printf("%s: message ignored (bad sync check)\n", control->caller);

-#endif
+        LogInfo("[%-4s] message ignored (bad sync check)", control->caller);
       }

     }

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

@@ -275,10 +276,10 @@

     CtrlSync(control, pcm);

   }

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

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

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

-    i = (NRF_MEMIVS - NRF_DLDATA - 1)*PCM_LENGTH;
+    i = (NRF_MEMIVS - NRF_DLDATA)*PCM_LENGTH;
     control->port->dlData =

       CtrlReceiver(&control->pcmBuffer[i + sync->prevDelay], metric);

     control->port->dlMetric = metric[4];

@@ -367,14 +368,12 @@

     if (metric[k] > runnerup && metric[k] < metric[4])

       runnerup = metric[k];

   }

-  /* test on reliability by absolute value */
+  /* test on reliability by absolute and relative value */
   if (metric[4] < IVS_THRESHOLD) {

     metric[4] = -1;

   }

-  else if (runnerup > 0) {

-    /* test on reliability by 2nd largest correlation value (factor 1.5) */

-    if (metric[4]/runnerup < 2 && 10*(metric[4]%runnerup)/runnerup > 5)

-      metric[4] = -1;
+  else if ((metric[4] = (metric[4]-runnerup)/(metric[4]/100)) <= 33) {

+    metric[4] = -1;
   }

   return msg;

 }

Index: ecall_sync.h
===================================================================

@@ -41,7 +41,7 @@

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

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

-void EcallSyncCheck(SyncState*, const Int16*);
+void EcallSyncCheck(SyncState*, const Int16*, const char*);
 void ToneDetect(SyncState*, const Int16*);

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

Index: ecall_defines.h
===================================================================

@@ -12,14 +12,10 @@

 void Abort(const char *format, ...);

+void LogInfo(const char *format, ...);
 /*============================================================================*/

 /* General conventions                                                        */

-/* Display log messages by defining the following constants:                  */

-/*                                                                            */

-/* #define LOG_IVS   or  makefile: DLOG_IVS                                   */

-/* #define LOG_PSAP  or  makefile: DLOG_PSAP                                  */

-/* #define LOG_SYNC  or  makefile: DLOG_SYNC                                  */
 /*----------------------------------------------------------------------------*/

 typedef enum { False, True } Bool;

@@ -105,7 +101,7 @@

 #define IVS_TXINC         (87)            /* sample increment at restart      */

 #define PSAP_NUMACK       (20)            /* number of PSAP ACK messages      */

-#define PSAP_NUMHLAP      (5)             /* number of PSAP HLAP messages     */
+#define PSAP_NUMHLACK     (5)             /* number of PSAP HLACK messages    */
 #define FEC_VAR           (30206)         /* variance: 1/4550000 in Q37       */

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

Index: modem_ivs.c
===================================================================

@@ -41,9 +41,7 @@

   ivs.tx.ctrl.dlData  = DlMsgSend;

   ivs.tx.ctrl.dlIndex = 0;

-#ifdef LOG_IVS

-  printf("IVS: Trigger received from control unit\n----\n");

-#endif

+  LogInfo("[IVS ] SendStart received from control\n----");

 }

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

@@ -65,6 +63,7 @@

   /* clear memory */

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

+  LogInfo("[IVS ] reset receiver");

 }

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

@@ -107,6 +106,10 @@

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

     Byte2Bit(msd, ivs.tx.bitBuffer, MSD_MAX_LENGTH);

     FecEncode(ivs.tx.bitBuffer);

+

+    LogInfo("[IVS ] reset transmitter (MSD provided)");

+  } else {

+    LogInfo("[IVS ] reset transmitter");

   }

 }

@@ -148,32 +151,33 @@

   /* consecutive sync check failures may trigger a reset */

   if (ivs.tx.port.dlData == DlTriggerReset) {

-    if ((ivs.tx.rv == 0 && ivs.tx.ulIndex == 0) || ivs.tx.rv > ARQ_MAX-1) {

+    if (ivs.tx.state == IvsAck ||

+      (ivs.tx.rv == 0 && ivs.tx.ulIndex == 0) || ivs.tx.rv > ARQ_MAX-1)

+    {

       IvsReset(NULL, MSD_MAX_LENGTH);

-#ifdef LOG_IVS

-      printf("IVS: full restart (too many sync check failures)\n");

-#endif

+      LogInfo("[IVS ] full restart (too many sync check failures)");

     }

-  } else if (ivs.tx.port.dlData == DlPending) {

+  }

+  else if (ivs.tx.port.dlData == DlPending) {

     /* stop transmitting SEND messages */

     ivs.tx.state = IvsIdle;

-  } else if (ivs.tx.port.dlData != DlNoop) {

+  }

+  else if (ivs.tx.port.dlData != DlNoop) {

     /* run state machine based on new downlink symbol */

     IvsTxState(ivs.tx.port.dlData, ivs.tx.port.dlMetric);

   }

   /* run transmitter based on IVS state */

-  if (ivs.tx.state == IvsIdle) {

+  if (ivs.tx.state == IvsIdle || ivs.tx.state == IvsAck) {

     /* do nothing */

   }

   else if (ivs.tx.state == IvsSendTrigger) {

     CtrlTxProcess(&ivs.tx.ctrl, pcm);

     ivs.tx.ctrl.dlIndex = (ivs.tx.ctrl.dlIndex + 1)%(NRF_DLCHUNK);

-#ifdef LOG_IVS

+

     if (ivs.tx.ctrl.dlIndex == 1) {

-      printf("IVS: sending SEND trigger\n");

+      LogInfo("[IVS ] sending  SEND");

     }

-#endif

     if (ivs.tx.frameCnt++ >= (NFM_SEND*NRF_DLCHUNK)) {

       ivs.tx.state = IvsIdle;

       ivs.tx.frameCnt = 0;

@@ -223,34 +227,33 @@

     /* higher-layer message symbol */

     msg -= SET_LLMSG;

-    if (ivs.tx.stateCnt[DlMsgHlap] + ivs.tx.stateIgn[DlMsgHlap] > 0 &&

-      ivs.rx.ctrl.dlHlapData == (Ord8)msg)

+    if (ivs.tx.stateCnt[DlMsgHlack] + ivs.tx.stateIgn[DlMsgHlack] > 0 &&

+      ivs.rx.ctrl.dlHlackData == (Ord8)msg)

     {

       if (metric < 0)

-        ivs.tx.stateIgn[DlMsgHlap]++;

+        ivs.tx.stateIgn[DlMsgHlack]++;

       else

-        ivs.tx.stateCnt[DlMsgHlap]++;

+        ivs.tx.stateCnt[DlMsgHlack]++;

     }

-    else if (ivs.tx.stateCnt[DlMsgHlap] == 0 && metric < 0) {

-      ivs.rx.ctrl.dlHlapData = (Ord8)msg;

-      ivs.tx.stateIgn[DlMsgHlap] = 1;

+    else if (ivs.tx.stateCnt[DlMsgHlack] == 0 && metric < 0) {

+      ivs.rx.ctrl.dlHlackData = (Ord8)msg;

+      ivs.tx.stateIgn[DlMsgHlack] = 1;

     }

     else if (metric >= 0) {

-      ivs.rx.ctrl.dlHlapData = (Ord8)msg;

-      ivs.tx.stateCnt[DlMsgHlap] = 1;

-      ivs.tx.stateIgn[DlMsgHlap] = 0;

+      ivs.rx.ctrl.dlHlackData = (Ord8)msg;

+      ivs.tx.stateCnt[DlMsgHlack] = 1;

+      ivs.tx.stateIgn[DlMsgHlack] = 0;

     }

-    /* two conditions for successful HLAP reception */

+    /* two conditions for successful HLACK reception */

     if (

-      ivs.tx.stateCnt[DlMsgHlap] >= 2 ||

-      ivs.tx.stateCnt[DlMsgHlap] + ivs.tx.stateIgn[DlMsgHlap] >= 3)

+      ivs.tx.stateCnt[DlMsgHlack] >= 2 ||

+      ivs.tx.stateCnt[DlMsgHlack] + ivs.tx.stateIgn[DlMsgHlack] >= 3)

     {

-#ifdef LOG_IVS

-      printf("IVS: received HLAP  (metric %d), finished.\n", metric);

-#endif

+      LogInfo("[IVS ] received HLACK (metric: %3d), finished.", metric);

+

       /* invoke callback function and stop */

-      IvsReceiveHlap(ivs.rx.ctrl.dlHlapData);

+      IvsReceiveHlack(ivs.rx.ctrl.dlHlackData);

       ivs.tx.state = IvsIdle;

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

@@ -260,9 +263,7 @@

       }

       ivs.tx.stateCnt[DlMsgSend] = -1;

     } else {

-#ifdef LOG_IVS

-      printf("IVS: received HLAP  (metric %d), waiting...\n", metric);

-#endif

+      LogInfo("[IVS ] received HLACK (metric: %3d), waiting...", metric);

     }

   } else {

     /* lower-layer message symbol */

@@ -272,10 +273,8 @@

         if (metric < 0 && ivs.tx.stateIgn[DlMsgStart] < IVS_GOSTART) {

           /* ignore, message reliability too low */

           ivs.tx.stateIgn[DlMsgStart]++;

-#ifdef LOG_IVS

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

-            "(reliability too low)");

-#endif

+          LogInfo("[IVS ] received START !> ignoring message (%s)",

+            "reliability too low");

           break;

         }

         if (ivs.tx.startPending == True) {

@@ -297,29 +296,23 @@

           /* clear counter for unreliable START messages */

           ivs.tx.stateIgn[DlMsgStart] = 0;

-#ifdef LOG_IVS

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

+          LogInfo("[IVS ] received START (metric: %3d) too often, %s", metric,

             "starting over...");

-#endif

-        } else if (ivs.tx.stateCnt[DlMsgStart] == LOCK_START_DL) {

+        }

+        else if (ivs.tx.stateCnt[DlMsgStart] == LOCK_START_DL) {

           /* downlink sync locked, start sending */

           ivs.tx.state = IvsSendMsd;

-#ifdef LOG_IVS

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

-#endif

+          LogInfo("[IVS ] received START (metric: %3d), starting...", metric);

+

           /* choose type of uplink modulator */

           if (ivs.tx.stateCntNack < IVS_TXFAST) {

             SetModState(&ivs.tx.mod, Mod3bit4smp);

-#ifdef LOG_IVS

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

+            LogInfo("[IVS ] fast modulator chosen (NACK count: %d)\n----",

               ivs.tx.stateCntNack);

-#endif

           } else {

             SetModState(&ivs.tx.mod, Mod3bit8smp);

-#ifdef LOG_IVS

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

+            LogInfo("[IVS ] robust modulator chosen (NACK count: %d)\n----",

               ivs.tx.stateCntNack);

-#endif

           }

           /* define uplink parameters */

           ivs.tx.delay   = (ivs.tx.delay + IVS_TXINC)%PCM_LENGTH;

@@ -332,28 +325,24 @@

           ivs.tx.stateCnt[DlMsgNack]  = 0;

           ivs.tx.stateCnt[DlMsgAck]   = 0;

           ivs.tx.stateCnt[DlMsgSend]  = 0;

-        } else {

+        }

+        else {

           /* preserve state */

-#ifdef LOG_IVS

-          printf("IVS: received START (metric %d)\n", metric);

-#endif

+          LogInfo("[IVS ] received START (metric: %3d)", metric);

         }

         break;

       case DlMsgNack:

         if (ivs.tx.startPending == True) {

           /* downlink sync locked, still waiting to start */

-#ifdef LOG_IVS

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

-            "(START trigger pending)");

-#endif

+          LogInfo("[IVS ] received NACK  !> ignoring message (%s)",

+            "START trigger pending");

           break;

-        } else if (metric < 0) {

+        }

+        else if (metric < 0) {

           /* ignore, message reliability too low */

-#ifdef LOG_IVS

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

-            "(reliability too low)");

-#endif

+          LogInfo("[IVS ] received NACK  !> ignoring message (%s)",

+            "reliability too low");

           break;

         }

         /* message seems reliable, increase counters */

@@ -365,50 +354,43 @@

         {

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

           ivs.tx.stateCnt[DlMsgNack] = 0;

-#ifdef LOG_IVS

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

-            "(assume IDLE)");

-#endif

-        } else if (

+          LogInfo("[IVS ] received NACK  !> ignoring message (%s)",

+            "assume IDLE");

+        }

+        else if (

           ivs.tx.stateCnt[DlMsgNack] == 1 &&

           ivs.tx.stateCnt[DlMsgAck] > 0)

         {

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

           ivs.tx.stateCnt[DlMsgAck] = 0;

-#ifdef LOG_IVS

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

-#endif

-        } else if (ivs.tx.stateCnt[DlMsgNack] == 1) {

-#ifdef LOG_IVS

-          printf("IVS: received NACK  (metric %d), 1st message\n", metric);

-#endif

+          LogInfo("[IVS ] received NACK  !> probably ACK was wrong");

+        }

+        else if (ivs.tx.stateCnt[DlMsgNack] == 1) {

+          LogInfo("[IVS ] received NACK  (metric: %3d), first time", metric);

+

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

           ivs.tx.stateIgn[DlMsgStart] = 0;

           ivs.tx.stateCnt[DlMsgStart] = 0;

           ivs.tx.stateCnt[DlMsgAck]   = 0;

           ivs.tx.stateCnt[DlMsgSend]  = 0;

-        } else {

+        }

+        else {

           /* preserve state */

-#ifdef LOG_IVS

-          printf("IVS: received NACK  (metric %d)\n", metric);

-#endif

+          LogInfo("[IVS ] received NACK  (metric: %3d)", metric);

         }

         break;

       case DlMsgAck:

         if (ivs.tx.startPending == True) {

           /* downlink sync locked, still waiting to start */

-#ifdef LOG_IVS

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

-            "(START trigger pending)");

-#endif

+          LogInfo("[IVS ] received ACK   !> ignoring message (%s)",

+            "START trigger pending");

           break;

-        } else if (metric < 0) {

+        }

+        else if (metric < 0) {

           /* ignore, message reliability too low */

-#ifdef LOG_IVS

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

-            "(reliability too low)");

-#endif

+          LogInfo("[IVS ] received ACK   !> ignoring message (%s)",

+            "reliability too low");

           break;

         }

         /* message seems reliable, two ACK messages required */

@@ -419,55 +401,48 @@

         {

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

           ivs.tx.stateCnt[DlMsgAck] = 0;

-#ifdef LOG_IVS

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

-            "(assume IDLE)");

-#endif

-        } else if (

+          LogInfo("[IVS ] received ACK   !> ignoring message (%s)",

+            "assume IDLE");

+        }

+        else if (

           ivs.tx.stateCnt[DlMsgAck] == 1 &&

           ivs.tx.stateCnt[DlMsgStart] > 0)

         {

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

           ivs.tx.stateCnt[DlMsgAck] = 0;

-#ifdef LOG_IVS

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

-            "(assume START)");

-#endif

-        } else if (ivs.tx.stateCnt[DlMsgAck] == 2) {

-#ifdef LOG_IVS

-          printf("IVS: received ACK   (metric %d), %s\n", metric,

-            "ACK recorded, waiting for HLAP...");

-#endif

-          /* invoke callback function, preserve ACK state, wait for HLAP */

+          LogInfo("[IVS ] received ACK   !> ignoring message (%s)",

+            "assume START");

+        }

+        else if (ivs.tx.stateCnt[DlMsgAck] == 2) {

+          LogInfo("[IVS ] received ACK   (metric: %3d), %s", metric,

+            "ACK recorded, wait for HLACK");

+

+          /* invoke callback function, enter ACK state, wait for HLACK */

           IvsReceiveAck();

-        } else {

+          ivs.tx.state = IvsAck;

+        }

+        else {

           /* waiting... */

-#ifdef LOG_IVS

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

-#endif

+          LogInfo("[IVS ] received ACK   (metric: %3d), waiting...", metric);

         }

         break;

       default:

         if (ivs.tx.startPending == True) {

           /* downlink sync locked, still waiting to start */

-#ifdef LOG_IVS

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

-            "(START trigger pending)");

-#endif

-        } else if (

+          LogInfo("[IVS ] received IDLE  !> ignoring message (%s)",

+            "START trigger pending");

+        }

+        else if (

           ivs.tx.stateCnt[DlMsgStart] > 0 ||

           ivs.tx.stateCnt[DlMsgNack] > 0 ||

           ivs.tx.stateCnt[DlMsgAck] > 0)

         {

-#ifdef LOG_IVS

-          printf("IVS: received IDLE  !> ignoring message\n");

-#endif

-        } else {

-#ifdef LOG_IVS

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

-#endif

+          LogInfo("[IVS ] received IDLE  !> ignoring message");

         }

+        else {

+          LogInfo("[IVS ] remaining in IDLE mode");

+        }

         break;

     }

   }

Index: modem_psap.c
===================================================================

@@ -25,7 +25,7 @@

 PsapData* PsapGetData() { return &psap; }

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

-/* PSAP IMPLEMENTATION: PsapReset, PsapSendStart, PsapSendHlap                */
+/* PSAP IMPLEMENTATION: PsapReset, PsapSendStart, PsapSendHlack               */
 /*----------------------------------------------------------------------------*/

 void PsapReset() {

@@ -39,25 +39,19 @@

   psap.rx.dlMsgCnt = -1;

   psap.rx.dlIndex  = 0;

-#ifdef LOG_PSAP

-  printf("PSAP: Trigger received from control unit\n----\n");

-#endif
+  LogInfo("[PSAP] SendStart received from control\n----");
 }

-void PsapSendHlap(const Ord8 data) {
+void PsapSendHlack(const Ord8 data) {

+  /* HLACK mode requires MSD to be successfully received */
   if (psap.rx.state == PsapAck) {

-    /* HLAP mode requires MSD to be successfully received */

-    psap.rx.state = PsapHlap;

-    psap.rx.dlHlapData = data & 0x0F;
+    psap.rx.state = PsapHlack;

+    psap.rx.dlHlackData = data & 0x0F;
     psap.rx.dlMsgCnt = -1;

-#ifdef LOG_PSAP

-    printf("PSAP: HLAP message received from control unit\n----\n");

-#endif
+    LogInfo("[PSAP] HLACK data received from control\n----");
   } else {

-#ifdef LOG_PSAP

-    printf("PSAP: HLAP message received from control unit, ignored.\n----\n");

-#endif
+    LogInfo("[PSAP] HLACK data received from control, ignored.\n----");
   }

 }

@@ -98,11 +92,11 @@

   psap.rx.decTrials  = 0;

   psap.rx.observeCnt = 0;

-  /* reset downlink counters and HLAP data */

-  psap.rx.dlData     = DlMsgIdle;

-  psap.rx.dlIndex    = 0;

-  psap.rx.dlMsgCnt   = 0;

-  psap.rx.dlHlapData = 0;
+  /* reset downlink counters and HLACK data */

+  psap.rx.dlData      = DlMsgIdle;

+  psap.rx.dlIndex     = 0;

+  psap.rx.dlMsgCnt    = 0;

+  psap.rx.dlHlackData = 0;
   /* reset sync variables */

   sync->npeaks       = 0;

@@ -130,6 +124,8 @@

   psap.rx.msd       = (Ord8*)  &psap.rx.buffer[NRB_INFO_CRC];

   psap.rx.pcmBuffer = (Int16*) &psap.rx.buffer[sizeof(IntLLR)*NRB_CODE_ARQ];

   psap.rx.bitBuffer = (IntLLR*)&psap.rx.buffer[0];

+

+  LogInfo("[PSAP] reset receiver");
 }

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

@@ -137,6 +133,8 @@

 void PsapTxReset() {

   psap.tx.ctrl.dlData  = DlMsgIdle;

   psap.tx.ctrl.dlIndex = 0;

+

+  LogInfo("[PSAP] reset transmitter");
 }

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

@@ -195,10 +193,9 @@

       CtrlRxProcess(&psap.rx.ctrl, pcm);

       if (psap.rx.ctrl.port->dlData == DlMsgSend) {

-#ifdef LOG_PSAP

-        printf("PSAP: received SEND (metric %d), %s\n",
+        LogInfo("[PSAP] received SEND  (metric: %3d), %s",
           psap.rx.ctrl.port->dlMetric, "initiating START trigger");

-#endif
+
         PsapRxReset();

         psap.rx.state = PsapTrigger;

       }

@@ -231,28 +228,23 @@

         if (tempA/MAX(tempB, 1) > 40) {

           SetModState(mod, Mod3bit4smp);

-#ifdef LOG_PSAP

-          printf("PSAP: fast modulator chosen (%d %d)\n",

-            tempA, tempA/MAX(tempB, 1));

-#endif

-        } else if (tempB/MAX(tempA, 1) > 40) {
+          LogInfo("[PSAP] fast modulator chosen (metric: %d)",

+            tempA/MAX(tempB, 1));

+        }

+        else if (tempB/MAX(tempA, 1) > 40) {
           SetModState(mod, Mod3bit8smp);

-#ifdef LOG_PSAP

-          printf("PSAP: slow modulator chosen (%d %d)\n",

-            tempB, tempB/MAX(tempA, 1));

-#endif

-        } else if (psap.rx.decTrials == 0) {
+          LogInfo("[PSAP] robust modulator chosen (metric: %d)",

+            tempB/MAX(tempA, 1));

+        }

+        else if (psap.rx.decTrials == 0) {
           SetModState(mod, Mod3bit4smp);

-#ifdef LOG_PSAP

-          printf("PSAP: fast modulator chosen (%d %d)\n",

-            tempA, tempA/MAX(tempB, 1));

-#endif

-        } else {
+          LogInfo("[PSAP] fast modulator chosen (metric: %d)",

+            tempA/MAX(tempB, 1));

+        }

+        else {
           SetModState(mod, Mod3bit8smp);

-#ifdef LOG_PSAP

-          printf("PSAP: slow modulator chosen (%d %d)\n",

-            tempB, tempB/MAX(tempA, 1));

-#endif
+          LogInfo("[PSAP] robust modulator chosen (metric: %d)",

+            tempB/MAX(tempA, 1));
         }

         psap.rx.ulN = mod->nfdata;

@@ -317,9 +309,8 @@

         if (crcOk == False) {

           /* CRC failed, initialization for new redundancy version */

-#ifdef LOG_PSAP

-          printf("PSAP: CRC failed; rv = %d\n----\n", psap.rx.rv);

-#endif
+          LogInfo("[PSAP] CRC failed; rv = %d\n----", psap.rx.rv);

+
           /* reinitialize buffer */

           memset(psap.rx.bitBuffer, 0, sizeof(IntLLR)*NRB_CODE_ARQ);

@@ -347,10 +338,9 @@

               psap.rx.mgIndex = -(mod->nfmute4);

           }

         } else {

-#ifdef LOG_PSAP

-          printf("PSAP: successful transmission; %s %d\n====\n",

-            "number of retransmissions:", psap.rx.rv);

-#endif
+          LogInfo("[PSAP] MSD successfully received; %s: %d\n====",

+            "redundancy versions", psap.rx.rv);

+
           /* set ACK and convert binary MSD to ASCII */

           psap.rx.state = PsapAck;

           psap.rx.dlMsgCnt = -1;

@@ -365,7 +355,7 @@

     case PsapAck:

       /* MSD was received, keep sending ACK messages */

       break;

-    case PsapHlap:
+    case PsapHlack:
       /* MSD was received, higher-layer message in progress */

       break;

     default:

@@ -423,15 +413,19 @@

             psap.rx.dlMsgCnt = 0;

           }

           break;

-        case PsapHlap:

-          if (psap.rx.dlMsgCnt >= PSAP_NUMHLAP) {
+        case PsapHlack:

+          if (psap.rx.dlMsgCnt >= PSAP_NUMHLACK) {
             psap.rx.state = PsapIdle;

             psap.rx.dlMsgCnt = 0;

           } else {

-            psap.rx.dlData = SET_LLMSG + psap.rx.dlHlapData;

-#ifdef LOG_PSAP

-            printf("PSAP: sending HLAP message\n");

-#endif
+            if (psap.rx.dlMsgCnt == 0) {

+              LogInfo("[PSAP] sending  HLACK; data: 0x0%X",

+                psap.rx.dlHlackData);

+            } else {

+              LogInfo("[PSAP] sending  HLACK");

+            }

+            /* add message offset */

+            psap.rx.dlData = SET_LLMSG + psap.rx.dlHlackData;
           }

           break;

         default:

@@ -443,46 +437,36 @@

       /* start of downlink data portion, set next message */

       switch (psap.rx.state) {

         case PsapTrigger:

-          psap.rx.dlData = DlMsgStart;

-          if (psap.rx.dlMsgCnt < 0) { psap.rx.dlMsgCnt = 0; }

-#ifdef LOG_PSAP

-          printf("PSAP: sending START (Trigger)\n");

-#endif

-          break;
         case PsapStart:

           psap.rx.dlData = DlMsgStart;

-          if (psap.rx.dlMsgCnt < 0) { psap.rx.dlMsgCnt = 0; }

-#ifdef LOG_PSAP

-          printf("PSAP: sending START\n");

-#endif
+          if (psap.rx.dlMsgCnt < 0) {

+            psap.rx.dlMsgCnt = 0;

+          }

+          LogInfo("[PSAP] sending  START");
           break;

         case PsapNack:

           psap.rx.dlData = DlMsgNack;

-          if (psap.rx.dlMsgCnt < 0) { psap.rx.dlMsgCnt = 0; }

-#ifdef LOG_PSAP

-          printf("PSAP: sending NACK\n");

-#endif
+          if (psap.rx.dlMsgCnt < 0) {

+            psap.rx.dlMsgCnt = 0;

+          }

+          LogInfo("[PSAP] sending  NACK");
           break;

         case PsapAck:

           psap.rx.dlData = DlMsgAck;

-          if (psap.rx.dlMsgCnt < 0) { psap.rx.dlMsgCnt = 0; }

-#ifdef LOG_PSAP

-          printf("PSAP: sending ACK\n");

-#endif
+          if (psap.rx.dlMsgCnt < 0) {

+            psap.rx.dlMsgCnt = 0;

+          }

+          LogInfo("[PSAP] sending  ACK");
           break;

-        case PsapHlap:
+        case PsapHlack:
           if (psap.rx.dlMsgCnt < 0) {

             /* negative counter indicates state change, finish ACK first */

             psap.rx.dlData = DlMsgAck;

-#ifdef LOG_PSAP

-            printf("PSAP: sending ACK\n");

-#endif
+            LogInfo("[PSAP] sending  ACK   (HLACK pending)");
           }

           break;

         default:

-#ifdef LOG_PSAP

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

-#endif
+          LogInfo("[PSAP] remaining in IDLE mode");
           break;

       }

     }

Index: ecall_control.h
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@@ -22,7 +22,7 @@

   DlMsgAck,

   DlMsgSend,

   DlMsgIdle,

-  DlMsgHlap = SET_LLMSG
+  DlMsgHlack = SET_LLMSG
 } DlData;

 typedef struct {

@@ -43,7 +43,7 @@

   PortState *port;        /* pointer to port struct */

   Tern  dlRead;           /* sync indication (ternary variable) */

-  Ord8  dlHlapData;       /* downlink higher-layer message (4 bits) */
+  Ord8  dlHlackData;      /* downlink higher-layer message (4 bits) */
   Int16 dlIndex;          /* downlink frame counter */

   Int16 lockStart;        /* number of sync events required */

Index: ecall_sync.c
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@@ -20,9 +20,9 @@

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

 /* Description: main synchronization function                                 */

 /*                                                                            */

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

-/*         const char*  caller   -> text to identify PSAP or IVS              */

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

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

+/*         const char*  caller  -> text to identify PSAP or IVS               */
 /*----------------------------------------------------------------------------*/

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

@@ -138,13 +138,14 @@

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

 /* IVS FUNCTION: EcallSyncCheck                                               */

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

-/* Description: checks whether sync is still valid at IVS                     */
+/* Description: check whether locked sync is still valid                      */
 /*                                                                            */

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

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

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

+/*         const char*  caller  -> text to identify PSAP or IVS               */
 /*----------------------------------------------------------------------------*/

-void EcallSyncCheck(SyncState *sync, const Int16 *pcm)
+void EcallSyncCheck(SyncState *sync, const Int16 *pcm, const char *caller)
 {

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

@@ -199,9 +200,7 @@

         sync->check = Zero;

       }

     } else {

-#ifdef LOG_SYNC

-      printf("IVS: sync check correlation incomplete\n");

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

   }

 }

@@ -211,8 +210,8 @@

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

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

 /*                                                                            */

-/* In:     const Int16* pcm    -> input frame                                 */
 /* InOut:  SyncState*   sync  <-> sync struct                                 */

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

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

@@ -279,14 +278,14 @@

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

 /* Description: check positive sync peaks                                     */

 /*                                                                            */

-/* In:     const char*  caller        -> text to identify PSAP or IVS         */

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

+/* In:     const char*  caller       -> text to identify PSAP or IVS          */

+/*         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,

@@ -334,11 +333,10 @@

         sync->flag = True;

         sync->delay = targetDelay;

       }

-#ifdef LOG_SYNC

-      if (sync->flag == True) { printf("%s: sync %4d * corr %10d %10d\n",

-        caller, sync->delay, pCorr[p1], pCorr[p2]);
+      if (sync->flag == True) {

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

+          caller, sync->delay);
       }

-#endif
     }

   }

 }

@@ -348,14 +346,14 @@

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

 /* Description: check negative sync peaks                                     */

 /*                                                                            */

-/* In:     const char*  caller        -> text to identify PSAP or IVS         */

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

+/* In:     const char*  caller       -> text to identify PSAP or IVS          */

+/*         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,

@@ -405,11 +403,10 @@

         sync->flag = True;

         sync->delay = targetDelay;

       }

-#ifdef LOG_SYNC

-      if (sync->flag == True) { printf("%s: sync %4d * corr %10d %10d\n",

-        caller, sync->delay, nCorr[n1], nCorr[n2]);
+      if (sync->flag == True) {

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

+          caller, sync->delay);
       }

-#endif
     }

   }

 }

Index: Readme.txt
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@@ -2,7 +2,7 @@

 Readme.txt

 Package:  eCall ANSI-C fixed-point reference source code

-Date:     2009-06-16
+Date:     2009-08-11
 Version:  8.x.x

@@ -42,7 +42,7 @@

     The PCM format is 16 bit signed, little endian, at 8 kHz sampling rate.

     The data files reflect 26 test cases and were generated from the eCall

-    software simulation framework provided by RIM in folder 'test_setup'.
+    software simulation framework.
     campaign_short.txt  : configuration file for the 26 test cases

@@ -99,7 +99,7 @@

     * void PsapReset();

     * void PsapProcess(Int16 *pcm);

     * void PsapSendStart();

-    * void PsapSendHlap(const Ord8 data);
+    * void PsapSendHlack(const Ord8 data);
     * void IvsReset(const Ord8 *msd, int length);

     * void IvsProcess(Int16 *pcm);

@@ -109,22 +109,25 @@

     * void PsapReceiveMsd(const Ord8 *msd, int length);

     * void IvsReceiveAck();

-    * void IvsReceiveHlap(const Ord8 data);
+    * void IvsReceiveHlack(const Ord8 data);
     * void Abort(const char *format, ...);

+    * void LogInfo(const char *format, ...);
 They will be called

     a) by the PSAP modem once the complete MSD was successfully received,

     b) by the IVS modem on reception of the lower-layer ACK,

-    c) by the IVS modem on reception of the HLAP message.
+    c) by the IVS modem on reception of the HLACK message.
-Abort should implement a variadic error handler. See standalone.c for sample

-implementations of the callback functions.
+Abort and LogInfo should implement a variadic error and printlog handler,

+respectively. See standalone.c for sample implementations of all callback

+functions.
 For a real-time simulation over 3GPP FR and AMR vocoders and to log PCM data

 as input to the standalone wrapper, the eCall sources have to be integrated

-into the simulation framework provided by RIM (Research in Motion) in folder

-'test_setup'. The basic integration steps are briefly described below.
+into a simulation framework; folder 'test_setup' contains the one as used in

+the 3GPP selection tests. The basic integration steps are briefly described

+below.
 In order to compile and run the eCall modem code, follow the instructions

 given below. For code testing, two batch files have been provided:

@@ -182,8 +185,8 @@

     Run 'verify.sh' to verify the executable against the test vectors.

-Simulation Framework (RIM)

---------------------------
+Simulation Framework

+--------------------
 The eCall software simulation framework is provided in folder 'test_setup'.

@@ -207,5 +210,5 @@

     * In the makefile, replace the source code template modem_demo.c by both

       modem_ivs.c and modem_psap.c.

-Note that the framework has the callback functions PsapReceiveMsd and Abort
+The framework has the callback functions PsapReceiveMsd, Abort, and LogInfo
 already implemented.
Index: Makefile.glx
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@@ -1,5 +1,5 @@

 #  GNU Linux Makefile
-#  Qualcomm eCall ANSI C fixed-point reference code
+#  eCall ANSI C fixed-point reference code
 #  NMAKE options:

 #    - RELEASE  -O2
@@ -14,8 +14,7 @@

 endif

 CC = gcc

-CFLAGS = $(CFLAGS_ADD) -Wall -I. -Iecall \

-
-DLOG_IVS -DLOG_PSAP -DLOG_SYNC
+CFLAGS = $(CFLAGS_ADD) -Wall -I. -Iecall
 OBJECTS = \

 
ecall/ecall_control.o \

Index: Makefile.win
===================================================================

@@ -1,5 +1,5 @@

 #  MS Visual Studio 2005/2008 Makefile

-#  Qualcomm eCall ANSI C fixed-point reference code
+#  eCall ANSI C fixed-point reference code
 #  NMAKE options:

 #    - RELEASE  /O2 /DNDEBUG
@@ -14,8 +14,7 @@

 !ENDIF

 CFLAGS = $(CFLAGS_ADD) /nologo /W3 /DWIN32 /D_CONSOLE /I. /Iecall \

-
/D_CRT_NONSTDC_NO_DEPRECATE /D_CRT_SECURE_NO_DEPRECATE \

-
/DLOG_IVS /DLOG_PSAP /DLOG_SYNC
+
/D_CRT_NONSTDC_NO_DEPRECATE /D_CRT_SECURE_NO_DEPRECATE
 OBJECTS = \

 
ecall\ecall_control.obj \
Index: standalone.c
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@@ -20,6 +20,59 @@

 static EcallShell ecs;

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

+/* Callback functions                                                         */

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

+

+void IvsReceiveAck() {

+  LogInfo("[CTRL] ACK received from IVS\n----");

+};

+

+void IvsReceiveHlack(const Ord8 data) {

+  if ((ecs.msd[0] & 0x0F) == (data & 0x0F)) {

+    LogInfo("[CTRL] HLACK data received from IVS; correct.\n====");

+  } else {

+    LogInfo("[CTRL] HLACK data received from IVS; mismatch!\n====");

+  }

+};

+

+void PsapReceiveMsd(const Ord8 *msd, int length) {

+  int n;

+  for (n = 0; n < MSD_MAX_LENGTH; n++) {

+    if (ecs.msd[n] != msd[n]) break;

+  }

+  if (n < MSD_MAX_LENGTH) {

+    LogInfo("[CTRL] MSD received from PSAP; mismatch!\n====");

+  } else {

+    LogInfo("[CTRL] MSD received from PSAP; correct.\n====");

+  }

+  ecs.msdReceived = True;

+}

+

+void LogInfo(const char *format, ...) {

+  va_list args;

+

+  va_start(args, format);

+  fprintf (stderr, "INFO  ");

+  vfprintf(stderr, format, args);

+  fprintf (stderr, "\n");

+  va_end  (args);

+  fflush  (stderr);

+}

+

+void Abort(const char *format, ...) {

+  va_list args;

+

+  va_start(args, format);

+  fprintf (stderr, "ABORT ");

+  vfprintf(stderr, format, args);

+  fprintf (stderr, "\n");

+  va_end  (args);

+  fflush  (stderr);

+

+  exit(1);

+}

+

+/*============================================================================*/
 /* main() wrapper                                                             */

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

@@ -91,6 +144,7 @@

       break;

     case Psap:

       PsapReset();

+      ecs.msdReceived = False;
       break;

     case PsapRx:

       if (ecs.outbase != NULL) {

@@ -100,6 +154,7 @@

         PortLogInit(&ecs.plogger, NULL);

       }

       PsapRxReset();

+      ecs.msdReceived = False;
       break;

     case PsapTx:

       if (ecs.inbase != NULL) {

@@ -109,6 +164,7 @@

         PortLogInit(&ecs.plogger, NULL);

       }

       PsapTxReset();

+      ecs.msdReceived = False;
       break;

     default:

       Abort("execution mode not recognized.");

@@ -121,7 +177,7 @@

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

 void EcallProcess() {

-  int n;
+  int n, m;
   /* Get pointers to modem data structs */

   IvsData  *ivs  = IvsGetData();

@@ -146,11 +202,17 @@

   switch (ecs.mode) {

     case Ivs:

       for (n = 0; n < ecs.frameCount; n++) {

+        if (ecs.ivsPush == True && n == ecs.frameStart) {

+          IvsSendStart();

+        }
         IvsProcess(&ecs.pcmBuffer[n*PCM_LENGTH]);

       }

       break;

     case IvsRx:

       for (n = 0; n < ecs.frameCount; n++) {

+        if (ecs.ivsPush == True && n == ecs.frameStart) {

+          IvsSendStart();

+        }
         IvsRxProcess(&ecs.pcmBuffer[n*PCM_LENGTH]);

         IvsLogWrite(&ecs.plogger, ivs);

       }

@@ -166,18 +228,26 @@

       }

       break;

     case Psap:

-      for (n = 0; n < ecs.frameCount; n++) {

-        if (n == ecs.frameStart) {
+      for (n = 0, m = 0; n < ecs.frameCount; n++) {

+        if (ecs.ivsPush == False && n == ecs.frameStart) {
           PsapSendStart();

         }

+        if (ecs.msdReceived == True) {

+          if (++m == ecs.frameStartHlack)

+            PsapSendHlack(ecs.msd[0] & 0x0F);

+        }
         PsapProcess(&ecs.pcmBuffer[n*PCM_LENGTH]);

       }

       break;

     case PsapRx:

-      for (n = 0; n < ecs.frameCount; n++) {

-        if (n == ecs.frameStart) {
+      for (n = 0, m = 0; n < ecs.frameCount; n++) {

+        if (ecs.ivsPush == False && n == ecs.frameStart) {
           PsapSendStart();

         }

+        if (ecs.msdReceived == True) {

+          if (++m == ecs.frameStartHlack)

+            PsapSendHlack(ecs.msd[0] & 0x0F);

+        }
         PsapRxProcess(&ecs.pcmBuffer[n*PCM_LENGTH]);

         PsapLogWrite(&ecs.plogger, psap);

       }

@@ -213,43 +283,6 @@

 }

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

-/* Callback functions                                                         */

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

-

-void IvsReceiveAck() {

-  printf("IVS: ACK received!\n====\n");

-};

-

-void IvsReceiveHlap(const Ord8 data) {

-  printf("IVS: HLAP received!\n====\n");

-};

-

-void PsapReceiveMsd(const Ord8 *msd, int length) {

-  int n;

-  for (n = 0; n < MSD_MAX_LENGTH; n++) {

-    if (ecs.msd[n] != msd[n]) break;

-  }

-  if (n < MSD_MAX_LENGTH) {

-    printf("PSAP: MSD received, but MSD mismatch!\n====\n");

-  } else {

-    printf("PSAP: MSD received! (MSD match)\n====\n");

-  }

-}

-

-void Abort(const char *format, ...) {

-  va_list args;

-

-  va_start(args, format);

-  fprintf (stderr, "Error: ");

-  vfprintf(stderr, format, args);

-  fprintf (stderr, "\n");

-  va_end  (args);

-  fflush  (stderr);

-

-  exit(1);

-}

-

-/*============================================================================*/
 /* Utility functions                                                          */

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

@@ -258,11 +291,14 @@

   const char modeName[NUM_MODES][7] = {

     "ivs", "ivsrx", "ivstx", "psap", "psaprx", "psaptx"

   };

-  ecs.mode       = Udef;

-  ecs.campaign   = NULL;

-  ecs.inbase     = NULL;

-  ecs.outbase    = NULL;

-  ecs.frameStart = 50;
+  ecs.mode            = Udef;

+  ecs.ivsPush         = False;

+  ecs.msdReceived     = False;

+  ecs.campaign        = NULL;

+  ecs.inbase          = NULL;

+  ecs.outbase         = NULL;

+  ecs.frameStart      = 50;

+  ecs.frameStartHlack = 125;
   while ((--argc>0) && ((*++argv)[0]=='-')) {

     switch ((*argv)[1]) {

@@ -278,6 +314,17 @@

         }

         else { PrintUsage("-m missing argument"); }

         break;

+      case 't':

+        if ((--argc>0) && ((*++argv)[0]!='-')) {

+          if (strcmp(*argv, "ivs") == 0) {

+            ecs.ivsPush = True;

+          } else if (strcmp(*argv, "psap") == 0) {

+            ecs.ivsPush = False;

+          }

+          else { PrintUsage("-t invalid argument"); }

+        }

+        else { PrintUsage("-t missing argument"); }

+        break;
       case 'c':

         if ((--argc>0) && ((*++argv)[0]!='-'))

           ecs.campaign = *argv;

@@ -298,6 +345,11 @@

           sscanf(*argv, "%d", &ecs.frameStart);

         else { PrintUsage("-s missing argument"); }

         break;

+      case 'x':

+        if ((--argc>0) && ((*++argv)[0]!='-'))

+          sscanf(*argv, "%d", &ecs.frameStartHlack);

+        else { PrintUsage("-x missing argument"); }

+        break;
       case 'h':

         PrintUsage(NULL);

         break;

@@ -312,26 +364,32 @@

 }

 void PrintUsage(const char *error) {

-  char cmdreq[] = "-m <mode> -c <campaign> -i <inbase>";

-  char cmdopt[] = "[-o outbase] [-s startframe]";
+  char cmdreq[] = "-m <mode> [-t <trigger>] -c campaign -i inbase";

+  char cmdopt[] = "[-o outbase] [-s startframe] [-x startframehlack]";
   printf("Usage:\n");

-  printf("  standalone %s %s\n\n", cmdreq, cmdopt);
+  printf("  standalone %s \\\n", cmdreq);

+  printf("             %s\n\n", cmdopt);
-  printf("Choices <mode>\n");

-  printf("  * ivs    : IVS  normal operation     [ io = i pcm  o pcm  ]\n");

-  printf("  * ivsrx  : IVS  receiver             [ io = i pcm  o port ]\n");

-  printf("  * ivstx  : IVS  transmitter          [ io = i port o pcm  ]\n");

-  printf("  * psap   : PSAP normal operation     [ io = i pcm  o pcm  ]\n");

-  printf("  * psaprx : PSAP receiver             [ io = i pcm  o port ]\n");

-  printf("  * psaptx : PSAP transmitter          [ io = i port o pcm  ]\n\n");
+  printf("Choices for <mode>\n");

+  printf("  * ivs    : IVS  normal operation      [ io = i pcm  o pcm  ]\n");

+  printf("  * ivsrx  : IVS  receiver              [ io = i pcm  o port ]\n");

+  printf("  * ivstx  : IVS  transmitter           [ io = i port o pcm  ]\n");

+  printf("  * psap   : PSAP normal operation      [ io = i pcm  o pcm  ]\n");

+  printf("  * psaprx : PSAP receiver              [ io = i pcm  o port ]\n");

+  printf("  * psaptx : PSAP transmitter           [ io = i port o pcm  ]\n\n");
-  printf("Options\n");

-  printf("  * campaign   : campaign file             \n");

-  printf("  * inbase     : filename base input       \n");

-  printf("  * outbase    : filename base output      [ default = NULL ]\n");

-  printf("  * startframe : start of modem processing [ default = 50   ]\n\n");
+  printf("Choices for <trigger>\n");

+  printf("  * ivs    : IVS  to trigger MSD transmission                 \n");

+  printf("  * psap   : PSAP to trigger MSD transmission      [ default ]\n\n");
+  printf("Other options\n");

+  printf("  * -c campaign file                                          \n");

+  printf("  * -i filename base input                                    \n");

+  printf("  * -o filename base output                 [ default = NULL ]\n");

+  printf("  * -s start of modem processing            [ default = 50   ]\n");

+  printf("  * -x start of HLACK after MSD received    [ default = 125  ]\n\n");

+
   if (error != NULL) printf("Error: %s\n", error);

   exit(1);

 }
Index: standalone.h
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@@ -37,16 +37,20 @@

   RunMode mode;

   PortLog plogger;

+  Bool ivsPush;

+  Bool msdReceived;

+

+  int indexCase;

+  int frameCount;

+  int frameStart;

+  int frameStartHlack;

+
   Ord8  msd[MSD_MAX_LENGTH];

   Int16 pcmBuffer[MAX_FRAMES*PCM_LENGTH];

   char *campaign;

   char *inbase;

   char *outbase;

-

-  int indexCase;

-  int frameStart;

-  int frameCount;
 } EcallShell;

 /*============================================================================*/
Index: control.c
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@@ -245,8 +245,8 @@

   memset(dlIn,  0, sizeof(dlIn));

   memset(dlOut, 0, sizeof(dlOut));

-  for (fn = 0, ackn = CONTROL_ACK_LAG; fn < control.pcmMaxFrames; fn += 1) {

-
+  for (fn = 0, ackn = 0; fn < control.pcmMaxFrames && ackn < CONTROL_ACK_LAG;)

+  {
     /* Send signals to other tasks */

     if (fn == control.psapTxStartFrame) {

       SendPsapTx(control.psap);

@@ -309,8 +309,9 @@

     /* Early exit */

     if (result->msdReceived) {

-      fn = control.pcmMaxFrames - 1 - ackn;

-      ackn--;
+      ackn++;

+    } else {

+      fn++;
     }

   }

   LogPcmClose(ulInFile, ulOutFile, dlInFile, dlOutFile);
Index: ivs.c
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@@ -52,5 +52,5 @@

   IpcRegisterTask(conn, IvsRun);

 }

-void IvsReceiveAck() {};

-void IvsReceiveHlap(const Ord8 data) {};
+void IvsReceiveAck() {}

+void IvsReceiveHlack(const Ord8 data) {}
End code changes
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