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Annex R

(Informative)

C-Port in Station Emulation Mode using the TKP Access Protocol

Join, Transmit and Monitor Low Level FSMs

This annex contains the 9.5 FSMs illustrated by Figures 9.5-2 through 9.5-4, but with the level of detail
found in the 9.5 Port Operation Tables.

• Figure R-1 contains the Join FSM with the state transition detail of 9.5, Table 9.5-1.

• Figure R-2 contains the Transmit FSM with the state transition detail of 9.5, Table 9.5-2.

• Figure R-3 contains the Monitor FSM with the state transition detail of 9.5, Table 9.5-3.

The rules for these FSMs are identified in 9.1.1.9.

⇒ Details of the changes to annex R requested by Ballot
Comment KTW18 are on pages R-5 and R-6. ⇐
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State J0: JS=BP

State J1: JS=LT

State J2: JS=DMP

State J3: JS=ANM

State J4: JS=DAT

State J5: JS=NN

State J6: JS=RQI

State J7: JS=JC

State J8: JS=BPW

J24
FR_AMP | FR_RP | FR_SMP

FMP=1; TJR=R; CDF=0; CDG=0;
QUE_DAT_PDU

J23A
TJR=E
FANM=1

J23B
FR_CT

J28

Disconnect.PMAC & TIPTKPS=1 | FR_BN | FR_REMOVE(DA=Non_broadcast) & FRRO=0 | INTERNAL_ERR(not_correctable) |
PM_STATUS.indication(Medium_rate_error) | TWF=E & FWFA=1 & FWF=1 & MS<>BNT

Disconnect.PMAC & FIPTKPS=1 | FBPF=1 & TS=RPT | FR_BN | FR_REMOVE(DA=Non_broadcast) & FRRO=0 |
INTERNAL_ERR(not_correctable) | TCT=E | TRP=E & MS=TRP | TWF=E & FWFA=1 & FWF=1 & MS<>BNT

J38

Disconnect.PMAC & FIPTKPS=1 | FBPF=1 & TS=RPT | FR_BN | FR_DAT(SA=MA & A|C<>0) & CDF=(n2-1) |
FR_REMOVE(DA=Non_broadcast) & FRRO=0 | FSL=1 & FAM=0 | INTERNAL_ERR(not_correctable) |
TCT=E & MS=RCT | TCT=E & MS=TCT | TJR=E | TRP=E & MS=TRP | TWF=E & FWFA=1 & MS<>BNT

J48

J34
FR_RP
FMP=1; TJR=R;
CDF=0; CDG=0;
QUE_DAT_PDU

J45

FR_DAT(SA=MA  & A=0 &
  C=0) & CDG=(n2-1)
FDC=1; TJR=R

J68B

FR_BN & MS<>TBN & FINS=0 |
FR_BN(SA<>MS & BN_TYPE<=TX_BN_TYPE) &
   MS=TBN & FINS=0 | FSL=1 & FINS=1 & FAM=0 |
TBT=E & MS=TBN & FINS=0 | TRP=E & MS=TRP & FINS=0

FDC=FNC=0

J12
TEST_OK

MS=RPT; TS=RPT; FTI=FTXC=0; FOP=FRH=1;
TJR=R; TRH=R; SUA=0; INSERT;

If FWFDO=1 then (FWFA=FWF=0; TWFD=R)

TEST_FAILURE | [TLMTR=E & FIPTKPS=1 (optional-i)]
J10

J67

J70
TEST_FAILURE & MS=BNT | [TLMTR=E & FIPTKPS=1 (optional-i)]

J60
TEST_FAILURE & MS=BNT

J80
TRW=E

FTI=x

J68A
FINS=FDC=FNC=0

Disconnect.PMAC & FIPTKPS=1 | FBPF=1 & TS=RPT |
FR_REMOVE(DA=Non_broadcast) &FRRO=0 |
INTERNAL_ERR(not_correctable) | TJR=E | TRI=E & CRI=n4 |
TWF=E & FWFA=1 &FWF=1 & MS<>BNT

J78

J56
FNC=1
TJR=R; TRI=R;
CRI=1; CRIN=1;
QUE_RQ_INIT_PDU

FR_CHG_PARM(DA=MA) |
FR_INIT(DA=MA) |
FR_RQ_INIT
  (SA=MA & A<>1) &
  CRIN=n4
FJR=1;
If FWFDO=0 then
  (TWFD=R; FWFA=FWF=0)

Disconnect.PMAC &
  FIPTKPS=1  |
FBPF=1 & TS=RPT |
FR_REMOVE
  (DA=Non_broadcast) &
  FRRO=0 |
INTERNAL_ERR
  (not_correctable) |
TWF=E & FWFA=1 &
  FWF=1 & MS<>BNT
FINS=FJR=FDC=FNC=0

State J9: JS=SRW

J79
FDC=FINS=FJR=FNC=FOP=0; Remove_station; TSRW=R

J69
FDC=FINS=FNC=FOP=0;
Remove_station; TSRW=R

FR_REG_QRY &
FSRQO=1 &
MS=RPT

J59
FDC=FOP=0;
Remove_station;
TSRW=R

J9A

TSRW=E &
FSREGO=1 & FIPTKPS=1

TS=STXN; Set_initial_conditions; FSTXC=FSTI=1;
TSIS=R; FIPTKPS=0; FIPTXIS=1

TO: 9.2 (JS=SREG)

Connect.PMAC & FPOTO=0 & FSREGO=0
Set_initial_conditions; FTI=x; FTXC=1;
FIPTKPS=1;  TEST; [TLMTR=R (Optional-i)]

FROM: 9.3
(JS=BP)

FR_REG_RSP(AP_RSP=0000) & FSRDO=0 &
FIPTXIS=1 & AND(SPV(AP_MASK),0001)=0001 |
TSREQ=E & CSREQ=0 & FSRC=0 & FSOPO=0 &
FIPTXI=1 & AND(SPV(AP_MASK),0001)=0001FROM: 9.2

(JS=SREG) FSTXC=FSTI=0; FTI=x;FIPTXIS=0;
FIPTKPS=1;Set_initial_conditions; TEST

TWF=E & FWFA=1 & FWF=1 & MS<>BNT

J58A

Disconnect.PMAC & FIPTKPS=1 | FBPF=1 & TS=RPT | FR_BN | FSL=1 & FAM=0 |
FR_REMOVE(DA=Non_broadcast) & FRRO=0 | INTERNAL_ERR(not_correctable) |
TJR=E | TCT=E & MS=RCT |  TCT=E & MS=TCT | TRP=E & MS=TRP
FDC=0

J58B
FDC=0; [FNC=0 (optional)]

FR_REG_QRY &
FSRQO=1 & MS=RPT

FR_REG_QRY & FSRQO=1 & MS=RPT

J49
FOP=0; Remove_station;
TSRW=R

FR_REG_QRY &
FSRQO=1 & MS=RPT

Figure R
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State T0: TS=RPT State T1: TS=DATA
State T2: TS=FILL State T3: TS=STRIP

TXI_REQ & FIPTKPS=1
FTI=0; FTXI=1; FPTX_LTH=1; TX_SFS(P=0;R=0);
If FMRO=0 then CPBTX=9; If FMRO=1 then CPBTX=D

T01C

TK(P<=Pm) & PDU_QUEUED & FIPTKPS=1  &
FTI=0 & FOP=1 & FR_LTH<>UNK
FED=FMA=FSD=FTXI=0; FPTX_LTH=1; CFR=1;
CTO=(PPV(MAX_TX) FR_LTH); TX_SFS(P=Pr;R=0);
LTA=TX_SA;
If FMRO=0 then CPBTX=9; If FMRO=1 then CPBTX=D

T01B

T12A

T30A
RCD_ED & FSD=1 & FMA=1 &CRF=1

FTI=0

T30B
RCD_ED & FSD=1 & FMA=0 &CRF=1 | TRR=E | FNMA=1 & CRF=1

FTI=0; FLF=1

T20
FTI=0; FLF=1

TRR=E

EOD & FTXI=0 & FIPTKPS=1 &
  QUE_NOT_EMPTY & FR_LTH=UNK &
  Pm>=Pr & FMFTO=0 & Pm>Rr |
EOD & FTXI=0 & FIPTKPS=1 &
  QUE_NOT_EMPTY & FR_LTH=UNK &
  Pm>=Pr & FMFTO=1 |
EOD & FTXI=0 & QUE_EMPTY |
EOD & FTXI=0 & QUE_NOT_EMPTY &
  (CTO-FR_LTH>=0) & Pm<Pr |
EOD & FTXI=0 & QUE_NOT_EMPTY &
  (CTO-FR_LTH>=0) & Pm>=Pr & FMFTO=0 &
  Pm<Rr |
EOD & FTXI=0 & QUE_NOT_EMPTY &
  (CTO-FR_LTH<0)
FTI=1; TRR=R; TX_FCS; TX_EFS(I=0)

T12B
PORT_ERR(tx_underrun) & FTUBO=1

FED=FTI=1; TRR=R; TX_AB

EOD & FTXI=1 & MS=RBN |
EOD & FTXI=1 & MS=RCT |

EOD & FTXI=1 & MS=RPT
T10A

FTXI=FTXC=0; TX_FCS: TX_EFS(I=0)

EOD & FTXI=1 & MS=TBN |
EOD & FTXI=1 & MS=TCT

T10B
FTXI=0; FTI=1; TX_FCS; TX_EFS(I=0)

T10C
FTXI=0; FTI=1 ; TX_FCS: TX_EFS(I=0);

TRR=R

EOD & FTXI=1 & MS=TRP

DTU_UNITDATA-STATUS.request(Fail) &
FPTX_LTH=0 & FIPTKPS=1 |

PORT_ERR(correctable) |
PORT_ERR(tx_underrun) & FTUBO=0 |

TK_ERR & FTXI=0
T10D

TX_AB

T10E
PORT_ERR(not-correctable)

[TX_AB (optional-i)]; FBPF=1

T23C

FMA=0 & FETO=1 & FMRO=1 & Pr>Sx & Pr<Px |
FMA=1 & Pr>Sx & Pr<Px

T23D

FMA=0 & FETO=1 & FMRO=1 & Pr>Sx & Pr>=Px |
FMA=1 & Pr>Sx & Pr>=Px

T23A

FMA=0 & FETO=1 & FMRO=1 & Pr=Sx & Sr<Px |
FMA=1 & Pr=Sx & Sr<Px

TX_TK(P=Px; M=0; R=0); RESTACK(Sx=Px)

T23B

FMA=0 & FETO=1 & FMRO=1 & Pr=Sx & Sr>=Px |
FMA=1 & Pr=Sx & Sr>=Px
TX_TK(P=Sr; M=0; R=Px); POP(Sx; Sr)

TX_TK(P=Px; M=0; R=0); STACK(Sx=Px; Sr=Pr)

TX_TK(P=Pr; M=0; R=Px)

T01A

TK(P<=Pm) & PDU_QUEUED & FIPTKPS=1 &
FTI=0 & FOP=1 & FR_LTH=UNK

FED=FMA=FSD=FTXI=0; FPTX_LTH=0; CFR=1;
CTO=0; TX_SFS(P=Pr;R=0);  LTA=TX_SA;
If FMRO=0 then CPBTX=9; If FMRO=1 then CPBTX=D

T10F

T10G

CPBTX>PPV(MAX_TX) & FPASO=1 & FIPTKPS=1
[TX_INV_FCS; TX_EFS(I=0, E=1) (optional-unk)]

CPBTX>PPV(MAX_TX) & FPASO=0 & FIPTKPS=1
[TX_AB (optional-unk)]

Figure R
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State M0: MS=RPT State M5: MS=RBN

M05
FR_BN & FINS=1

FAM=0; FA(monitor)=0

M01

FR_AC(M=1) & FAM=1 |
TK(M=1) & FAM=1 |
TVX=E & FTHO=0 & FAM=1 |
TVX=E & FTHO=1 & FAT=0 &
  FAM=1

FTI=1; TRP=R;
TXI(RP_PDU)

FR_RP(SA=MA & R=0)
M10A

FAT=FTI=FNN=0;
FMP=1; TVX=R; TAM=R;

TX_TK(P=0; M=0; R=0);
CLEAR_STACKS;
QUE_AMP_PDU;

LMP=(MA|NULL);
[TSM=R (optional-i)]

M10B
FR_RP(SA<>MA)

FAM=0; FA(monitor)=0;
QUE_ACT_ERR_PDU(EC=2)

State M1: MS=TRP

M10C
FR_RP(SA=MA & R>0)

FAT=FTI=FNN=0;
FMP=1; TVX=R; TAM=R;
TX_TK(P=Rr; M=0;R=0);

RESET_STACKS(Sx=Rr; Sr=0);
QUE_AMP_PDU;

LMP=(MA|NULL);
[TSM=R (optional-i)]

M15
FR_BN & FINS=1
FAM=0; FA(monitor)=0

M56

FR_CT(SA<MA) &
  FCCO=0 & FID=0 |
FR_CT(SA>MA) & FID=0
TCT=R

M16
FR_CT
TCT=R

State M6: MS=RCT

State M3: MS=TBNState M2: MS=TCT

M23A

TCT=E & FNC=1 &
FCT=1 & FSL=0
TBT=R; TQP=R;
TX_BN_TYPE=4;
TXI(BN_PDU)

TCT=E & FNC=1 &
FCT=0 & FSL=0

TBT=R; TQP=R;
TX_BN_TYPE=3;
TXI(BN_PDU)

M23B

M23C
TBT=R; TQP=R;
TX_BN_TYPE=2;
TXI(BN_PDU)

TCT=E & FNC=1 &
FSL=1

M32

FR_BN(M=0 &
  SA=MA) & FID=0

FCT=0; TCT=R;
 TQP=R; CCT=1;

CCR=1; TXI(CT_PDU)

M63
TCT=E & FNC=1

FTXC=FTI=1; TBT=R;
TQP=R; TX_BN_TYPE=4;

TXI(BN_PDU)

M65
FR_BN & FINS=1

M35

FR_BN(SA<>MA &
  BN_TYPE<=TX_BN_TYPE) &
FID=0 & FINS=1
TBR=R

State M4: MS=BNT

M34

TBT=E & FINS=1 &
FBT=0 & FIPTKPS=1
FOP=0; FBT=1;
TRW=R;
Remove_station

M45
FTI=FTXC=
  FWFA=FWF=0;
FBT=FID=
  FOP=FRH=1;
TWFD=R; TRH=R;
TID=R; INSERT

TEST_OK &
FBR=1 &
FIPTKPS=1

M43

TEST_OK & FBT=1 &
FIPTKPS=1

         FTI=FWFA=FWF=0;
    FBR=FID=FOP=FRH=
                             FTXC=1;
                 TID=R; TRH=R;
            TWFD=R; INSERT

M25
FR_BN & FINS=1

M12B
TRP=E & FINS=1
FAM=FCT=0;
TCT=R; TQP=R;
CCT=1; CCR=1;
TXI(CT_PDU);
FA(monitor)=0;
QUE_ACT_ERR_
  PDU(EC=1)

M21
FAM=1; TRP=R;

TXI(RP_PDU);
FA(monitor)=1;

QUE_NEW_MON_ PDU

FR_CT(M=0 &
SA=MA &

UNA=SUA) &
CCT>=n1 &

CCR=>n1

M02C

M06
TCT=R
FR_CT(SA<MA) & FAM=1 | FR_CT(SA<MA) & FCCO=0 & FOP=1 | FR_CT(SA<MA) & FINS=0 & FOP=1 | FR_CT(SA>MA) & FOP=1

M60
FR_RP

M02A
FANM=1 & JS=ANM
FANM=FCT=0; FTXC=FTI=1; TCT=R; TQP=R;
CCT=1; CCR=1; TXI(CT_PDU)

M02B

FR_CT(SA<MA) & FCCO=1 & FAM=0 & FINS=1 |
TNT=E & FAM=0 & FINS=1
FCT=0; FTXC=FTI=1; TCT=R; TQP=R; CCT=1;
CCR=1; TXI(CT_PDU)

FAM=FCT=0; FTXC=FTI=1; TCT=R; TQP=R;
CCT=1; CCR=1; TXI(CT_PDU); FA(monitor)=0

FSL=1 & FINS=1 | TSM=E & FINS=0 & FAM=1 |
TSM=E & FINS=1

M12A
FSL=1 & FINS=1
FAM=FCT=0;
TCT=R; TQP=R;
CCT=1; CCR=1;
TXI(CT_PDU);
FA(monitor)=0

FR(DA=Any_recognized_address) & FDI=1 | FSL=1 & FINS=1 | TID=E & FID=1
M52A

FCT=FID=0; FTXC=FTI=1; TCT=R; TQP=R; CCT=1; CCR=1; TXI(CT_PDU)

M52B
FR_CT(SA<MA) & FCCO=1 & FINS=1 | TBR=E & FINS=1

FCT=0; FTXC=FTI=1; TCT=R; TQP=R; CCT=1; CCR=1; TXI(CT_PDU)

M52C
[FCT=0; FTXC=FTI=1; TCT=R; TQP=R; CCT=1; CCR=1; TXI(CT_PDU)

(optional-i)]

FR_BN_CIR & CBC<>2 & FINS=1

M62
FSL=1 & FINS=1

FCT=0; FTXC=FTI=1; TCT=R; TQP=R; CCT=1; CCR=1; TXI(CT_PDU)

M26B

M26A
FR_CT(M=0 & SA=MA & UNA<>SUA)
TCT=R; QUE_ACT_ERR_PDU(EC=3)

TCT=R

FR_CT(SA>MA)

M54
FBR=FTW=1

CBR=0 &
FBR=0 &

FIPTKPS=1

Figure R
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Details of Annex R Changes

This section identifies the reason for the annex R changes requested by Ballot Comment KTW18.

1. This paper is a complete replacement for annex R in the P802.5r, Draft 6, October 1996 document.

 The annex R FSMs were redrawn because the 802.5s Draft 2 annex F FSMs, which are the basis of
802.5r TKP Access Protocol support, were redrawn.

2. This paper updates the annex R released by Ken Wilson via the Proteon ftp site on October 23rd,
1996 as follows.
A) Figure R-1 page R-2 Join FSM has been changed as follows.

1) A new entry point has been added to agree with 9.2 (JS=SREG) as follows.

a) The new entry point event is as follows.

 FR_REG_RSP(AP_MASK=0000) & FSRDO=0 &
FIPTXIS=1 & AND(SPV(AP_MASK),0001)=0001 |
TSREQ=E & CSREQ=0 & FSRC=0 &FSOPO=0 &
FIPTXIS=1 & AND(SPV(AP_MASK),0001)=0001

b) The new entry point action as follows.

 FSTXC=FSTI=0; FTI=x; FIPTXIS=0;
FIPTKPS=1; Set_initial_conditions; TEST

2) Transition J12 event:  The terms "FTI=0; FTXC=0;" are an incorrect notation and have been
replaced by the single term:  "FTI=FTXC=0;".

3) Transition J24 action:  The term "CDF=CDG=0;" is an incorrect notation representation of
counters and has been replaced by the two terms:  "CDF=0; CDG=0;".

4) Transition J34 action:  The term "CDF=CDG=0;" is an incorrect notation representation of
counters and has been replaced by the two terms:  "CDF=0; CDG=0;".

5) Transition J38 event:  The term "FBPF=1 & MS=RPT" is incorrect and has been replaced
by: "FBPF=1 & TS=RPT".

6) The Transition J49, J59, J69 and J79 events:  The terms "FSRW=1" are not in 9.5 and have
been replaced by:  "FR_REG_QRY & FSRQO= & MS=RPT".

7) Transition J48 event:  The term "TCT=E & MS=RCT" is missing and has been added.

8) Transition J58 has been changed because of a change in 802.5s as follows.

a) Transition J58:  The Transition has been renamed J58A and action term "TWF=E &
FWFA=1 &FWF=1 & MS<>BNT" has been moved to the new Transition J58B (see "c)"
below).

b) Transition J58:  The Transition has been renamed J58A and action term "FDC=0" has
been added to agree with 9.5.

9) A new Transition J58B has been added as follows.

a) The J58B event is as follows.

 TWF=E & FWFA=1 &FWF=1 & MS<>BNT

b) The J58B action is as follows.

 FDC=0; [FNC=0 (optional)]

10) Transition J69 action:  The term "FDC=FINS=FJR=FNC=FOP=0" is incorrect and has been
replaced by:  "FDC=FINS=FNC=FOP=0".

11) Transition J68B event:  The term "FSL=1 & FINS=0 & FAM=0" is missing and has been
added.
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B) Figure R-2 page R-3 Transmit FSM has been changed as follows.

1) Transition T10D action:  The term "[TX_AB (optional)]" is incorrect and has been replaced
by: "[TX_AB (optional-i)]".

2) Transition T12A action:  The term "TRR=E" is incorrect and has been replaced by
"TRR=R".

3) Transition T12B action:  The term "TRR=E" is incorrect and has been replaced by
"TRR=R".

4) Transition T23D event:  The term "Pr=Sx & Sr<Px" is incorrect and has been replaced with
"Pr>Sx & Pr>=Px"

C) Figure R-3 page R-4 Monitor FSM has been changed as follows.

1) Transition M02A event:  The term "FANM=1 & MS=RPT" is incorrect and has been
replaced by:  "FANM=1 & JS=ANM".

2) Transition M06 event:  The term "FR_CT(SA=MA) & FAM=1" is incorrect and has been
replaced by "FR_CT(SA<MA) & FAM=1".

3) Transition M43 action:  The term "FBR=FID=FOP=FRH=1" is incorrect and has been
replaced by:  "FBR=FID=FOP=FRH=FTXC=1".

4) Transition M45 action:  The term "TRH=R;" is missing and has been added.

5) Transition M54 was missing and has been added per 9.5 as follows.

a) The M54 event is as follows.

 CBR=0 & FDR=0 & FIPTKPS=1

b) The M54 action is as follows.

 FBR=FTW=1

6) Transition M65 event:  The term "FNC=1" is incorrect and has been replaced by "FINS=1".
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