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C.2 BNF DESCRIPTIONS OF HL7 VERSION 2.4 ABSTRACT
MESSAGES

C.2.1 Overview

This appendix gives examples of BNF representations of abstract message definitions at the segment level
for HL7, version 2.4. It does not specify the field-level or data-type definitions nor does it define the
message exchange protocal. It is not the only possible set of BNF productions capable of describing these
messages, since the choice of tokens for certain segments and messages is to some extent arbitrary (e.g.,
should the EVN segment have a single token, or many?), as are the forms used to define recursion.

In the definitions that follow an attempt has been made both to follow the general use of message
definitions given in the various chapters and to resolve questions of ambiguity.

For more information on BNF, see Compiler Design in C ; Allen 1. Holub; Prentice Hall; Englewood
Cliffs, New Jersey; 1990.
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Appendix C: BNF Message Descriptions

C.2.2 Tokens
c.22.1 Terminators

EOM  End of message. Not formally part of HL7 abstract message definition, nor of the encoding rules:
hence optional from the point of view of the abstract message definitions and encoding rules. Included
here to add to clarity and to the usefulness of the BNF descriptions in generating HL7 parsers.

ST Segment terminator.

SOM  Start of Message. Not formally part of HL7 abstract message definition, nor of the encoding
rules: hence optional from the point of view of the abstract message definitions and encoding rules.
Included here to add to clarity and to the usefulness of the BNF descriptions in generating HL7 parsers.

cC.222 Segments

C.2.2.2.1  Control/query
MSH MSA ERR NTE QRD QRF DSC URS URD DSP M SHmcf

C.2.2.2.2 Master files
MFE MFI MFA

C.2.2.2.3 Patient administration

EVN EVNAO1 EVNAO2 EVNAO3 EVNAO4 EVNAO5 EVNAO6 EVNAO7 EVNAO8 EVNAO EVNA10
EVNA11 EVNA12 EVNA13 EVNA14 EVNA15 EVNA16 EVNA17 EVNA18 EVNA19 EVNA20
EVNA21 EVNA22 EVNA23 EVNA24 EVNA25 EVNA26 EVNA27 EVNA28 EVNA29 EVNA30
EVNA31 EVNA32 EVNA33 EVNA34 EVNA35 EVNA36 EVNA37 PID PV1 DG1 PR1 NK1 PV2 ACC
AL1IN1IN2IN3 UB1UB2NPU MRG

C2224 Financial information

GT1FT1BLG EVNPO1 EVNPO2 EVNPO3

C.2.2.25 Orders/Observations
ORC OBR OBX RXA RXC RXO RXR RXG RXD RXE ODS ODT RQ1 RQD MSHorrl MSHorr2

C.2.3 BNF Message Definitions

The following is a listing of the BNF message descriptions, using the tokens defined above. It includes
the accompanying segment groups used in producing the messages. Comments within the file are
delimited by "/*" (comment start) and "*/" (comment end).

hl 7Msgs: ack /* General acknow edgnent */
| ncf /* Del ayed acknowl edgnent message. */
| qry /* Query message. */
| dsr /* Display response nessage. */
| udm /* Unsolicited display nessage. */
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| adt /* Admi ssions, discharge, transfer. */

| orm /* Order message. */

| orr /* Order message response. */

| rxo /* Pharmacy order. */

| rde /* Pharmacy order infornation. */

| rds /* Pharmacy di spense information. */

| rgv /* Pharmacy dose information. */

| ras /* Pharmacy adm nistration information. */
| rre /* Pharmacy encoded order history report. */
| rrd /* Pharmacy di spense history report. */

| rrg /* Pharmacy give history report. */

| rra /* Pharmacy adm nistration report. */

| orrRxo /* Pharnacy order nessage response. */

| orrRde /* Pharnmacy encoded order nessage response. */

| orr Rds /* Pharmacy di spense nessage response. */

| orrRgv  /* Pharnacy give nessage response. */

| orr Ras /* Pharmacy adm ni ster nessage response. */

| bar /* Add or change billing account. */
| df t /* Detail financial transaction. */
| oru /* Cbservation result - unsolicited. */
| orf /* Cbservation result - solicited. */
| nfn /* Master Files Notification */
| nf k /* Master Files Acknow edgenent */
| nfd /* Master File Update Del ayed Application Acknow edgenent */
| nfq /* Master Files Query */
| nfr /* Master Files Query Response */
/* Chapter Il - Control Section */
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/* ACK - General synchronous acknow edgenent. */

ack: SOM MBH ST MSA ST ERROpt EOM

/* Del ayed Acknow edgenent */

necf : SOM MBHnhtf ST MSA ST EOM

| SOM MBHnhtf ST MSA ST ERROpt EQM ;

Not eQpt & p:

| NoteGp ;

Not eG p: NTE ST

| NTE ST NoteGp ;

/* Chapter Il - Query Section */

QueryHdr: QRD ST QRFOpt Pl DOpt |

ary: SOM MBH ST QRD ST QRFOpt DSCOpt  EQM ;

dsr: SOM MBH ST MBA ST ERROpt QRD ST QRFOpt Di spl ayGrp DSCOpt EOM

| SOM MBH ST QRD ST QRFOpt Di spl ay@ p DSCOpt EQM ;

udm SOM MBH ST URD ST URSOpt Di spl ayG p DSCOpt EQM ;

Di spl ayG p: DSP ST

| DSP ST DisplayGp ;

/* Chapter 111 - ADT Messages: note that the EVNkxx tokens stand for identical segnents except for
the event type code values. This allows the BNF description for each ADT nessage to be unique,

al t hough the actual segment |evel definitions are non-unique. Thus the BNF is parallel to that used
in the ADT chapter. */

adt : a0l /* Adnmit a patient. */

| a02 /* Transfer a patient. */

| a03 /* Discharge a patient. */

| a04 /* Register a patient. */

| a05 /* Pre-adnit a patient. */

| a06 /* Transfer an outpatient to inpatient. */

| a07 /* Transfer an inpatient to outpatient. */
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a08

a09

alo

all

al2

al3

al4d

als

al6

al7

als

al9

a20

a2l

a22

a23

a24

a25

a26

az27

a28

a29

a30

a3l

a32

a33

a34

a35

a36

/*

Updat e patient infornation. */
Patient departing. */

Patient arriving. */

Cancel admit. */

Cancel transfer. */

Cancel discharge. */

Pendi ng admi t. */

Pendi ng transfer. */

Pendi ng di schar ge. */

Swap a patient. */

Merge patient infornation. */
Patient query. */

Nursing - census application updates.
Leave of absence - out (Ieaving).
Leave of absence - in (returning).
Del ete a patient record.

Li nk patient information.

Cancel pending discharge.

Cancel pending transfer.

Cancel pending admt.

Add person infornmation.

Del ete person infornation.

Mer ge person infornmation.

Updat e person infornation.

Cancel patient arriving.

Cancel patient departing.

Merge patient infornation

Merge patient infornation

Merge patient infornation

*/

*/

*/

*/

*/

*/

*/

*/

*/

*/

(PID only).

(Account # only).

(PID & Account #).

*/

*/

*/

*/

*/

*/

*/
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a0l:

a02:

a03:

a04:

a05:

a06:

a07:

a08:

a09:

alo:

all:

alz:

al3:

al4:

a37 ; /* Unlink patient information. */

SOM MBH ST EVNAOL ST PID ST NKIOpt G p PV1 ST PV2Opt OBXOpt G p

AL1IOpt G'p DGLOpt Grp PRIt G'p GTAOpt G p | nsOpt G pl

ACCOpt  UBLOpt UB2Cpt EOM ;

SOM MBH ST EVNAO2 ST PidG p EOM ;

SOM MBH ST EVNAO3 ST PidG p EOM ;

SOM MBH ST EVNAO4 ST PID ST NKIOpt G p PV1 ST PV2Opt OBXOpt G p

AL1IOpt G'p DGLOptGrp PRIt G'p GTAOpt G p | nsOpt G pl

ACCOpt  UBLOpt UB2Cpt EOM ;

SOM MBH ST EVNAOS ST PID ST NKIOpt G p PV1 ST PV2Opt OBXOpt G p

AL1IOpt G'p DGLOPtGrp PRIt G'p GTAQpt G p | nsOpt G pl

ACCOpt  UBLOpt UB2Cpt EOM ;

SOM MBH ST EVNAO6 ST PID ST MRGOpt NK1Cpt Grp PV1 ST PV2Cpt OBXOpt Grp

AL1IOpt G'p DGLOPt Grp PRIOpt G'p GTIpt G p | nsOpt G pl

ACCOpt  UBLOpt UB2Cpt EOM ;

SOM MBH ST EVNAO7 ST PID ST MRGOpt NK1COpt Grp PV1 ST PV2Cpt OBXOpt Grp

AL1IOpt G'p DGLOPtGrp PRIOpt G'p GTApt G p | nsOpt G pl

ACCOpt  UBLOpt UB2Cpt EOM ;

SOM MBH ST EVNAO8 ST PID ST NK1IOpt G p PV1 ST PV2Opt OBXOpt G p

AL1IOpt G'p DGLOPtGrp PRIOpt G'p GTAQpt G p | nsOpt G pl

ACCOpt  UBLOpt UB2Cpt EOM ;

SOM MBH ST EVNAO9 ST PidG p DGLOpt G p EQM ;

SOM MBH ST EVNA10 ST PidG p DGLOpt G p EOM ;

SOM MBH ST EVNA1l ST PidG p DGLOpt G p EOM ;

SOM MBH ST EVNA12 ST PidG p DGLOpt G p EOM ;

SOM MBH ST EVNAL3 ST PID ST NKIOpt G p PV1 ST PV2Opt OBXOpt G p

AL1IOpt G'p DGLOPtGrp PRIOpt G'p GTAOpt G p | nsOpt G pl

ACCOpt  UBLOpt UB2Cpt EOM ;

SOM MBH ST EVNA14 ST PID ST NKIOpt G p PV1 ST PV2Opt OBXOpt G p
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als:

alé:

alr:

als:

alo:

a20:

a2l:

a22:

a23:

az24:

a25:

az26:

az27:

az28:

a29:

a30:

a3l:

a32:

a33:

a34:

a35:

a36:

a3r:

AL1IOpt G'p DGLOpt Grp PRIOpt G'p GTAOpt G p | nsOpt G pl

ACCOpt  UBLOpt UB2Cpt EOM ;

SOM MBH ST EVNA15 ST PidG p DGLOpt G p EOM ;

SOM VBH

SOM VBH

SOM VBH

SOM VBH

SOM VsH

SOM VsH

SOM VsH

SOM VsH

SOM VBH

SOM VBH

SOM VBH

SOM VsH

SOM VsH

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

ST

EVNA16

EVNA17

EVNA18

MBA ST

EVNA20

EVNA21

EVNA22

EVNA23

EVNA24

EVNA25

EVNA26

EVNA27

EVNA28

ST Pid@p DGLOpt G p EOM ;

ST Pid@p Pid@p EQM;

ST PID ST MRG ST PV1Opt EQOM ;

ERROpt QRD ST InfGp DSCOpt EOM ;

ST NPU ST EOM

ST

ST

ST

ST

ST

ST

ST

ST

Pi dG p

Pi dG p

Pi dG p

PID ST

Pi dG p

Pi dG p

PID ST

PID ST

EQOM ;

EQOM ;

EQOM ;

PV1pt PID ST EOM

EQOM ;

EQOM ;

NK1Opt G'p PV1 ST PV2Cpt OBXOpt G'p EOM ;

NK1Opt G'p PVIOpt PV2Cpt OBXOpt G p

AL1IOpt G'p DGLOptGrp PRIt G'p GTAOpt G p | nsOpt G pl

ACCOpt  UBLOpt UB2Cpt EOM ;

SOM MBH ST EVNA29 ST PID ST PV1iOpt PV20pt OBXOpt G p EOM

SOM MBH ST EVNA30 ST PID ST MRG ST EQM ;

SOM MBH ST EVNA3L ST PID ST NKIOpt G'p PVIOpt PV2Qpt OBXOpt G p

AL1IOpt G'p DGLOptGrp PRIOpt G'p GTAOpt G p | nsOpt G pl

ACCOpt  UBLOpt UB2Cpt EOM ;

SOM MBH ST EVNA32 ST PidG p EOM ;

SOM MBH ST EVNA33 ST PidG p EOM ;

SOM MBH ST EVNA34 ST PID ST MRG ST EQM ;

SOM MBH ST EVNA35 ST PID ST MRG ST EQM ;

SOM MBH ST EVNA36 ST PID ST MRG ST EQM ;

SOM MBH ST EVNA37 ST PID ST PViOpt PID ST PVIOpt EOM ;
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/* Insurance group 1 requires an INL segnent within a repeating insurance */

/* group while Insurance group 2 allows a repeating IN3 within the group

/* of a single INL-I N2 pair

I nsOpt & p1:

| InsGpl ;

InsGpl: Insil

| Insl InsGpl ;
I nsi: INL ST | N2Opt | N3Opt
I nsOpt G p2:
| InsGp2 ;

Ins@p2: Ins2

| Ins2 InsGp2 ;

I ns2: INL ST IN2Qpt | NBQptGrp ;

/* Inf is the patient information data that forns each nmenber */

/* of alist of patient information segnents in response to a query

InfGp: Inf
| Inf INnfGp ;
I nf: EVNA19Opt PID ST NK1Opt Grp PV1 ST PV2Opt OBXOpt G p

AL1IOpt G'p DGLOptGrp PRIOpt G'p GTAQpt G p | nsOpt G pl

ACCOpt  UBLOpt  UB20pt ;

Pidap: PID ST PVL ST PV2Qpt OBXOptGrp |

/* Chapter |1V - ORDERS */

/* ORM - Order nmessage. */

orm SOM MBH ST Not eOpt G p Pi dOpt A ausel ORCG p EOM ;

Pi dOpt A ausel:

| PID ST Notept G'p ALIGptGrp PVIODt ;

ORCG p: ORC ST Detail Optd ause

| ORC ST Detail Optd ause ORCG'p ;

*/

*/

*/
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Det ai | Opt A ause:

| Or der Seg OBXDOpt G'p BLGOpt ;

OBXDOpt G p:

| OBXDG p ;

OBXDG'p:  OBX ST NoteQptGrp

| OBX ST NoteQptGrp CBXDGp ;

Order Seg: OBR ST NoteQpt G p

| Suppl i es Not eOpt G p

| ODSG' p Not eOpt G p

| QDTG p Notept G p ;

Suppl i es: RQD ST

| RQD ST RQL ST ;

/* ORR - Response nessage. */

orr: arl

| ar2 ;
arl: SOM MBHorr1 ST MBA ST ERROpt Not eCpt G'p Pi dOpt O ause2 EOM ;
ar2: SOM MBHorr2 ST MBA ST ERROpt Not eCpt G'p RxOpt Response EOM ;

RxOpt Response:

| RxResponse ;

RxResponse: PIDOpt PrescriptionGp ;

PrescriptionGp: ORC ST Prescripti onOpt

| ORC ST PrescriptionOpt PrescriptionGp ;

PrescriptionOpt:

| Prescription;

Prescription: RXO ST NoteQptGp RXRGp ST RXCNOptGp

Pi dOpt A ause2:

| PI DOpt ORCG p1

ORCG pl:  ORC ST O der SegQpt

| ORC ST Order SegOpt OROG pl ;
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O der SegOpt :

Order Seg ;

/* Phar macy.

*/

Not ept G p Pi dOpt G ausel RxOrderG p EOM ;

Not ept G p Pi dOpt O ausel RXEncOrdG p EOM ;

Not ept G p Pi dOpt O ausel Di spenseG p EOM;

Not eOpt G p Pi dOpt O ausel RxG veG p EOM ;

Not eOpt G p Pi dOpt G ausel RxAdmi nG p EOM ;

MBA ST ERROpt

MBA

MBA

MBA

MBA

MBA

MBA

MBA

MBA

ST

ST

ST

ST

ST

ST

ST

ST

ERROpt

ERROpt

ERROpt

ERROpt

ERROpt

ERROpt

ERROpt

ERROpt

Admi nRot &' p DSCOpt  EOM ;

Di spenseRpt G p DSCOpt EOM ;

RxOr der Rot G'p DSCOpt  EQM ;

G veRpt G p DSOOpt EOM ;

Not eOpt G p Pi dOpt Cl ause2 PresriptionGp EOM;

Not ept G p Pi dOpt G ause2 RxOrdG p20pt EOM ;

Not eOpt G p Pi dOpt O ause2 RxdG pOpt EOM ;

Not eOpt G p Pi dOpt O ause2 RxgG pOpt EOM ;

Not eOpt G p Pi dOpt O ause2 RxaG pOpt EOM ;

ORC ST PrescriptionOpt RXEncOrdOpt RXAG p RXR ST ;

ORC ST PrescriptionOpt RXEncOrdOpt RXG ST RXRG'p ST RXCOptGrp

ORC ST PrescriptionOpt RXE ST RXRG'p ST RXCOpt G p ;

ORC ST PrescriptionOpt RXEncOrdOpt RXD ST RXRG' p ST RXCOptGrp

QueryHdr RxOrdG p4 ;

QueryHdr RxOrdGpl ;

rXo: SOM MBSH ST
rde: SOM MBH ST
rds: SOM MBH ST
rgv: SOM MSH ST
ras: SOM MBSH ST
rra: SOM MBSH ST
rrd: SOM MBH ST
rre: SOM MBSH ST
rrg: SOM MBH ST
orrRxo: SOM MSH ST
orrRde: SOM MBH ST
orrRds: SOM MBH ST
orrRgv: SOM MBH ST
orrRas: SOM MSH ST
RxAdm n:

RXG ve:

RXEncOr d:

Di spense:

G veRpt :

Adm nRpt :

Di spenseRpt :

RxOr der Rpt G p:  RxOr der Rpt

RxOr der Rpt :

QueryHdr RxOrdG p3 ;

RxOrderRpt RxOrderRptGrp

RXOrdGpl: RxOrdl

QueryHdr RxOrdG p2 ;
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November 2000.

Health Level Seven, Version 2.4 © 2000. All rights reserved.

Final Standard.



Appendix C: BNF Message Descriptions

| RxOrdl RxQrd@pl ;

RxOr d1i: ORC ST RXE ST RXRG'p ST RXCOpt G p RXAG p RXR ST;

RXOrdG p2: RxOrd2

| RxOrd2 RxQrd@p2 ;

RxOr d2: ORC ST RXE ST RXRG'p ST RXCOpt G p ;

RxOr dGr p2Qpt :

| RxQrd@ p2 RxOrd@ p2Qpt ;

RXOrdG p3: RxOrd3

| RxOrd3 RxQrd@p3 ;

RXxOr d3: ORC ST RXE ST RXRG'p ST RXCOpt G'p RXDGp RXRG'p ST ;

RXOrdG p4: RxOrd4

| RxOrd4 RxordG p4 ;

RXxOr d4: RXE St RXRG'p ST RXCOpt G'p RXG&p RXRG'p ST ;

RxdG pQpt :

| OcRxdGp RxdG pOpt ;

O cRxdG p:

| ORC ST RxdDsGrp OrcRxdGp ;

RxdDs @ p:

| RXD RXRG'p RXCOpt @' p RxdDsGrp ;

RxgG pQpt :

| OcRxgGp RxgG pOpt ;

O cRXgQ p:

| ORC ST Rxg&vG'p O cRxgGp ;

RXgG/Q p:

| RXG RXRG'p RXCOpt @' p RXVGIp ;

RxaG pQpt :

| OcRxaGp RxaG pOpt ;

O cRxaQ p:

| ORC ST RxaRaG p O cRxaG p ;

Health Level Seven, Version 2.4 © 2000. All rights reserved.

Final Standard.

Page C-11
November 2000.



Appendix C: BNF Message Descriptions

RxaRaQ p:

| RXA RXR RxaRaG'p :

G veRpt G p: G veRpt

| G veRpt GveRptGp ;

Adm nRpt G p: Adm nRpt

| Adm nRpt Admi nRpt G p ;

Di spenseRpt G p: Di spenseRpt

| Di spenseRpt Di spenseRpt G p ;

Di spense@ p: Di spense

| Di spense D spenseGp ;

RxAdm nG p: RxAdmi n

| RxAdm n RxAdm nGp ;

RxOrder G p: RxOrder

| RxOrder RxOrderGp ;

RxOr der : ORC ST Prescription OBXDOpt G p BLGOpt ;

RxG veG p: RxGve

| RxG ve RxGveGp ;

RXEncOrdG p: RxEncOrd

| RXEncOrd RXEncOrdGp ;

RXEncOr dOpt :

| RxEncOrd ;

/* Chapter VI - Finance */

/* Finance: Patient accounting. The triggering events that follow are */

/* served by the DFT, BAR and ACK nessages. */
bar : p01 /* Add and update patient account. */
| p02 ; /* Purge patient account. */
dft: p03 ; /* Post detail financial transaction. */
p01: SOM MBH ST EVNPO1 ST PID ST BillingGp EOM;

Bi I lingG p: Billing

Page C-12 Health Level Seven, Version 2.4 © 2000. All rights reserved.
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| Billing BillingGp ;

Billing: PVIOpt PV2Cpt OBXOpt Grp AL1Cpt Grp DGLQpt Grp PRIOpt Grp

GT1pt G'p NKIOpt G p | nsCpt G p2 ACCOpt UBLGpt UB2Qpt ;

p02: SOM MBH ST EVNPO2 ST VisitGp EOM;

VisitGp: Visit

| Visit VisitGp ;

Visit: PID ST PVIOpt PV2Qpt OBXOptGrp |

p03: SOM MBH ST EVNPO3 ST PID ST PVI(pt PV2Cpt1 OBXOpt Grp FT1Gp EQM

FT1G p: FT1 ST

| FT1 ST FT1Gp ;

/* Chapter VIl - Ancillary Reporting */

/* Ancillary Data Reporting. */

or u: SOM MBH ST Pi dOpt A ause3 CbserveG p DSCOpt EOM ;

orf: SOM MBH ST MBA ST ERROpt QueryHdr CbserveG p DSCOpt EOM ;

Pi dOpt A ause3:

| PID ST NoteCptGrp PVIOpt ;

hserveG p: Cbserve

| hserve Cbserve@p ;

Cbserve: ORCOpt OBR ST NoteCpt G'p OBXDGRPODt |

’

/* Master Files Messages...see note below .. the segnent level definition for the MFSGp will vary

according to the master file entry being referenced in the MFl segnent...
to be generated for each master file ... */

nfn: SOM MBH ST MFI ST MFEG p EQM ;

MFEG p: MFE ST MFSGr pOpt

| MFE ST MFSGrpQpt MFEGIp ;

MFSGr pQpt :

| MFSGp ;

MFSG p: XXX ST

| XXX ST MFSGp ;

hence a BNF formwi || need

/* XXX is then one or nore HL7 and/or Z-segments carrying the data for the entry identified by the

MFI segnent. */
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/* Master File Delayed Acknow edgnent */
nfd: SOM MBH ST MFI ST MFAOpt G p EOM
MFAOPt Gr p:

| MFAG D ;

MFAG p:  MFA ST

| MFA ST MFAGHD |

/* Response to Master Files Query */

nfr:  SOM MBH ST MBA ST ERROpt QRD ST QRFOpt MFI ST MFEGp EOM ;

/* The segnent level definition for the MFSGp will vary according to the master file being
referenced by the MFI segnent... hence a BNF formw || need to be generated for each master file...

*/

/* This is the end of the message definition section */

/* The following are sets of segnment options and groups needed above. */

ACCOpt :

| ACC ST ;

BLGOpt

| BLG ST ;

ERROpt :

| ERR ST ;

AL1Opt G p:

| ALL ST

| ALL ST AL1GD ;

AL1Gp: ALl ST

| ALL ST AL1G D ;

DSCOpt :

| DSC ST ;

DGLG p: DGL ST

| DGL ST DGLGp ;

DGLOpt G p:

| DGL ST
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| DGL ST DGLGp ;

EVNOpt :

| EWN ST ;

EVNAL9Qpt :

| EVNA19 ST ;

GT1pt G p:

| GT1 ST GT1Gp ;

GriGp: GI1 ST

| GT1 ST GT1Gp ;

I N2Qpt :

| IN2 ST ;
I N3Qpt :

| IN3 ST ;
I N3Opt G p:

| IN3Gp ;

IN3G p: [IN3 ST

| IN3 ST IN3G'p ;
MRGOpt :

| MRG ST ;
NK1Opt G p:

| NK1 ST

| NK1 ST NKIG'p ;

NK1G p: NK1 ST

| NK1 ST NKIG'p ;

OBXOpt G p:

| o|BXap ;

BXGp: OBX ST

| OBX ST CBXGp ;
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SG p:  CDS ST

| QDS ST ODSGp
DTG p:  CODT ST

| CDT ST ODTGp
ORCOpt :

| ORC ST ;
Pl DOpt :

| PID ST NoteQptGp ;
PRLOpt G p:

| PRL ST

| PRL ST PRIG p ;
PRIG p: PRL ST

| PRL ST PRIG p ;
PV1Qpt :

| PV1 ST ;
PV2QOpt :

| PV2 ST ;
UBLOpt :

| UBL ST ;
UB2(pt :

| UB2 ST ;
QRFOpt:  QRF ST

| QRF ST QRFQut
RXAG p: RXA ST

| RXA ST RXAG p ;
RXDG p: RXD ST

| RXD ST RXDGp ;
RXGGa p:  RXG ST

| RXG ST RXGG p ;
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RXCOpt :

| RXC ST ;

RXCOpt G p:

| RXCG p ;

RXCG p: RXC ST

| RXC ST RXCG'p ;

RXCNOpt & p:

| RXCNG p ;

RXCNG p:  RXC ST Not eQpt G'p

| RXC ST NoteQpt G'p RXCNG p ;

RXRG p: RXR ST

| RXR ST RXRG'p ;

URSOpt :

| URS ST ;
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