ISO/IEC 14165-243:2012-12 (E)
Information technology - Fibre Channel - Part 243: Backbone 3 (FC-BB-3)

Contents Page
FOREWORD ... e e e e e e e 7
INTRODUCTION . ..ot e e e e e e e e e e e e e e e 8
T S0P . . ottt 9
2 Normative references. . . .. ... e 12
3 Terms, definitions and conventions . . . .. ... . . 14
3.1 Terms and definitions . .. .. ... 14
3.2FC-BB-3_ATM definitions . . . ... ... 17
3.3FC-BB-3_SONET definitions. . . .. ... .. 19
3.4 FC-BB-3_IP definitions . . .. ... e 22
3.5 FC-BB-3_GFPT definitions . . .. .. ... e 24
3.6 Editorial conventions . . . .. ... e 26
3.7 List of commonly used acronyms and abbreviations. . ..................... ... ... ..., 27
BT General. . ... e 27
3.7 2 FC-BB-3_ ATM .. 28
3.7 .83 FC-BB-3_SONET .. ... 28
3.7 A FC-BB-3 [P ... 28
3.7 5 FC-BB-3_GFPT ... 28
3.8 SYMDOIS. . . . 29
B O K EYWOIAS. . . . 29
4 FC-BB-3 structure and CONCEPLS . . .. .. oot e 31
4.1 FC-BB-3 backbone mappings . . . . . ... e 31
42 FC-BB-3reference models . . ... ... . e 31
4.3 FC-BB-3models OVervieW. . . .. ... . 33
4. 3.1 FC-BB-3 ATM ... e 33
4.3, 2 FC-BB-3 SONET . ... i e e 34
4. 3. 83 FC-BB-3 P ... 34
4. 3.4 FC-BB-3 GFPT ... 34
4.4 FC-BB-3requirements. . . ... ... e 35
4.4.1 Fibre Channel Class SUpport .. ... ... e e e 35
4.4.2 Payload transparenCy. . . . .. ... 35
4.4.3 Latency delay and timeoutvalue .. ... ... ... ... . . ... 35
444 QoS andbandwidth .. ... ... .. 36
445 In-orderdelivery ... ... e 36
446 Flow control .. ... . 36
45 FC-BB-3SW_ILS codes . . .. ..o 36
5 FC-BB-3_ATM and FC-BB-3_SONET Messages and Formats. . ........................... 38
B General . . ... 38
5.2LLC/SNAP headerformat . .. ... .. . . e 38
53BBW_Header format . . ... ... .. 38
5.4 BBW message payload formatfor SFC. . . ... ... ... ... . . . . . e 39
5.5 BBW message payload formatfor SR. . . . ... ... . 40
5.5 General. . .. 40
5.52S8R Headerformats .. ....... o e 40
5.5.3 SR BBW MESSages . . . . ot oottt e 41
5.5.4 Format field parameters . . .. ... .. . e 42
5.5.5 SR commands and r€SPONSES . . . . .. vttt ittt 43
5.5.6 Exception condition reportingandrecovery . ........ ... . i 47
6 SR and SFC Protocol Procedures . . ... ... . 49
6.1 Applicability . . . ... . 49

6.2 SR protoCol OVEIVIEW. . . . . . e 49



6.3 Description of the SR procedure . . . .. ... ... 50

6.3.1 SRmode of operation. . . . ... .. e 50
6.3.2 SR procedure foraddressing . . . .. ... .. e 50
6.3.3 SR procedure forthe use ofthe P/F bit .. ...... ... ... ... ... . ... ... ... .. ..... 50
6.3.4 SR procedure for data link set-up and disconnection. . ......................... 50
6.3.5 Procedures for information transfer using multi-selective reject. . ... .............. 52
6.3.6 SR conditions for data link resetting or data link re-initialization .................. 56
6.3.7 SR procedures for data linkresetting . . ... ......... .. .. 57
6.3.8 List of SR system parameters . ... ... ... ... .. 58

6.4 Simple Flow Control (SFC) . . . ... e 59
7 FC-BB-3_ATM Structure and Concepts. . .. ...ttt e e e e 60
7.1 Applicability . .. ..o 60
T2FC-BB-3_ATM OVEIVIEW . . . .ottt e e e e e e e e 60
7.3 FC-BB-3_ATM B_Access functionalmodel. .. ....... ... .. ... . . . . . . . .. . 61
7.3.1 Protocol layers . .. ... 61
7.32B_PortFCinterface .. ... . . 61
7.3.3 ATM network interface . . . ... . 61
7.3.4 FC-BB-3_ATM protocol interface . . . . ... .. 62
7.3.5 B_Access Virtual ISL exchanges — Exchange B_Access Parameters (EBP) SW_ILS .67
7.3.6 B_Access initialization state machine. . . ... ... ... ... .. . 69

7.4 FC-BB-3_ATM network topologies . . .. ... . 72
7.5 Mapping and message encapsulation using AALS . . . ... ... 73
7. 5. OVEIVIEW. . .ttt e 73
7.5.2 Mapping BBW messages to AALS . . .. ... 73

7.6 FC-BB-3_ATM service considerations . .............. ... .. 76
T7.6.1 ATM Service type . . . oo 76
7.6.2 Latency delay and timeout value ... ... ... ... .. . .. 77
7.6.3 Bandwidth sharing and allocation. . ... ... ... .. . ... . 77
7.6.4 Quality of Service (QO0S). . . ... . e 77
T7.6.5 Delivery Order . . ... ... e 78
7.6.6 Lossand Flow Control . . ... ... ... . . 78

8 FC-BB-3_SONET Structureand Concepts . . ... e 79
8.1 Applicability and related clauses . . . .. ... .. . 79
8.2FC-BB-3 SONET OVervieW. . . ... e e 79
8.3 FC-BB-3_SONET functional model. . . . ... ... ... . . . 80
8.3.1 Fibre Channel network interface. . . .. ... .. . . 80
8.3.2 SONET network interface. . . ... ... . e e 81
8.3.3 Mapping and encapsulation . . . . ... .. e 82
8.3.4 FC-BB-3_SONET forwarding . . . .. .. .ot 82
8.3.5 Call handling. . .. ... 82
8.3.6 Frame handling. . . ... ... e 82

8.4 Mapping and Message encapsulation using HDLC-like framing. ... .................... 82
B.4.1 OVEIVIBW. . . ot e 82
8.4.2 Mapping of BBW messagesto HDLC format. ... .......... ... .. ... .. ... ..... 82
8.4.3 Mapping HDLC frames to SONET/SDH. . .. ... ... .. . 84

8.5 FC-BB-3_SONET service considerations . . . ............. ittt 87
8.5.1 Latency delay and timeout value ... ... ... ... ... . . . . . . 87
8.5.2 Delivery order. . .. ... 88
8.5.3Lossand flow control . . ... ... . .. 88

9 FC-BB-3 _IP Structure and CoNCeptS. . .. ..ottt e 89
9.1 Applicability . . . ... 89
9.2 FC-BB-3_IP OVEeIVIEW . . . .t 89
9.3 VE_Port functional model . . . ... .. ... e 90
9.3.1 FC-BB-3_IP interface protocol layers. . ... ... .. ... . 90

9.3.2E_Port/F_Port FCinterface . .......... .. . . . 90



9.3.3 FC Switching Element (SE)with FCrouting. . .. ...... ... ... ... ... ... ... ..... 90

9.3.4 FC-BB-3 IP protocolinterface . ............ .. . 90
9.3.5IP network interface . . ... ... . 96
9.4 B_Access functional model . . . . ... ... 96
9.4.1 FC-BB-3_IP interface protocol layers. . .. ... .. ... . . 96
9.4.2B PortFCinterface . .. ... ... . . 96
9.4.3 FC-BB-3_IP protocol interface . . .. ... . . 97
9.4.4 IP Network Interface. . .. ... . e 102
9.5 FC-BB-3_IP Network Topologies . ...... ... e 102
9.6 Mapping and message encapsulation using TCP/IP. . . ... .. ... ... ... . . . .. ... ... ... 103
9.6.1 Encapsulated frame structures. . . ... ... . . 103
9.6.2 TCP/IP encapsulation. . . ... ... e e e 106
9.7 FC-BB-3_IP Protocol Procedures . . .. ... ... e 106
0.7 1 OVeIVIEW. . . o oo e 106
9.7.2 Procedures for platform management . . ... ... ... . . 106
9.7.3 Procedures for connection management . . . ... ... .o e 108
9.7.4 Procedures for error detectionrecovery. .......... .. 110
9.7.5 FC-BB-3_IP system parameters. . . .. ... ... ... 111
9.8 FC-BB-3_IP service considerations. . . ........... . e 111
9.8 1 Latency delay . . ... ... 111
9.8.2 Throughput . . . .. 111
9.8.3Reliability . ..... ... 112
9.8.4 Quality of Service (Q0S). . . ...t e 113
9.8.5 Delivery order. . . ... 113
9.8.6 IP multicast and broadcast . . . . ... ... 114
9.8.7 Security and authentication . ......... ... .. 114
10 FC-BB-3_GFPT Structure and Concepts. . ... ...ttt e e 115
10.1 Applicability . . ... 115
10.2 FC-BB-3 GFPT OVeIVIEW . . . .o e e e 115
10.3 FC-BB-3_GFPT functional model . . . ... ... . . . . . . i e 116
10.3.1 FC-BB-3_GFPT initialization ........ .. ... .. . . 116
10.3.2 FC-BB-3_GFPT initialization state machine. .. ... ....... ... ... ............. 116
10.3.3 Login Exchange Monitors. . . ... ... . 120
10.3.4 Port initialization parameter observation and modification..................... 123

10.3.5 Handling of BB_SCs, BB_SCr, and R_RDY Primitive Signals
and BB_Creditinitialization. ... ... . . . 123
10.3.6 FC-BB-3_GFPT flow control and WAN Primitive Signals. . .. .................. 124
10.3.7 OVEIVIBW. . . .ttt e 124
10.3.8 Adaptation of FC information for GFPT transport in FC-BB-3_GFPT ............ 126
10.3.9 WAN Holdoff Timeout Value (WAN_HOLDOFF_TOV) ....................... 127
Annex A (normative) — Encoded SOF and EOF Ordered Sets  .......... .. .. ... ... ...... 128
Annex B (informative) —ATM Traffic Management and Signaling ........................ 131
Annex C (informative) — SR Protocol Parameter Guidelines and State Diagram ............. 141

Annex D (informative) — FC-BB-3_GFPT interoperability guidelines and

GFPT-specific interoperability guidelines ....................... 144
BIBLIOGRAPHY . 145



Figure 1 — Scope and components of FC-BB-3_ ATM/SONET models ........................ 10

Figure 2 — Scope and components of FC-BB-3 IPmodel ....... ... ... ... ... ... ... ... .... 10
Figure 3 — Scope and components of FC-BB-3_ GFPTmodel . ....... ... ... ... .. ... ...... 11
Figure 4 — FC-BB-3_ATM reference model ... ... ... ... .. . . .. . . . . . . . 32
Figure 5 - FC-BB-3_SONET reference model . . . ... . . e 32
Figure 6 — FC-BB-3_IP reference model .. ... ... . .. . . 33
Figure 7 — FC-BB-3_GFPT reference model . ... ... .. . . . . 33
Figure 8 — SR flow control protocol betweentwo BBWs .. ... ... ... .. ... .. .. .. ... ... 49
Figure 9 — FC-BB-3_ATM network configuration . .. ... ... ... . . . . . . . 60
Figure 10 — FC-BB-3_ATM protocol layers .. ........ ... e 63
Figure 11 — FC-BB-3_ATM B_Access functionalmodel .......... ... ... ... .. ... ... ....... 66
Figure 12— FCATM_LEP and FCATM_DE . . .. .. .. . e 67
Figure 13 — Scope of B_Access Virtual ISL . .. ... ... .. .. . . . 67
Figure 14 — B_Access initialization state machine ... .......... .. ... .. . .. . L. 70
Figure 15 — FC-BB-3_ATM network topologies . . ........ ... i 72
Figure 16 — AAL5 Mapping of a BBW message withSFC . .. ......... .. ... .. .. ... ... ... ... 75
Figure 17 — AAL5 Mapping of a BBW message with SR ... ... .. ... ... .. ... . ... . ... 76
Figure 18 — Recommended ATM bandwidth allocation for multiple VCs ... .................... 77
Figure 19 — FC-BB-3_SONET network configuration ........... . ... ... .. . . . .. . . . ... 79
Figure 20 — FC-BB-3_SONET functional block diagram .. .......... ... ... .. . . . . . . . ... 81
Figure 21 — SONET SPE HDLC mappingexample . . ........ . i 85
Figure 22 — Path signal label: C2 . . . . ... . . 85
Figure 23 — Encapsulation of BBW message into HDLC frame usingSFC .. ................... 86
Figure 24 — Encapsulation of BBW message into HDLC frame usingSR .. .................... 87
Figure 25 — FC-BB-3_IP network configuration .. ........ ... .. ... . . . . . 89
Figure 26 — FC-BB-3_IP VE_Port functional model . .. ...... ... . ... . . . . . . . i 91
Figure 27 — FC-BB-3_IP Protocol Layers . . . . ... . e 92
Figure 28 — Scope of VE_Port Virtual ISL . . ... .. .. . 94
Figure 29 — Security layers . ... ... . 95
Figure 30 — FC-BB-3_IP B_Access functionalmodel .......... ... .. ... .. . ... ... .. .. . ... ... 98
Figure 31 — Scope of B_Access Virtual ISL . . ... ... .. 99
Figure 32 — B_Access initialization state machine .. ........... ... ... . . . L 101
Figure 33 — FC-BB-3_IP network topologies . . ......... ... . i 103
Figure 34 — TCP/IP encapsulation of an encapsulated FCframe ........................... 106
Figure 35 — FC-BB-3_GFPT protocol levelsand layers . . ......... ... .. .. .. . ... 115
Figure 36 — FC-BB-3_GFPT initialization state machine ............... .. ... .. ... .. ....... 117
Figure 37 — Example port initialization process . ........ ... .. . . . 124
Figure B.1 — Cell Transfer Delay distribution ... ... ... ... ... . . . . . . . 133
Figure B.2 — SVC signaling at the UNI and Switched payload . . ............. .. ... .. ... ..... 140
Figure C.1 — SR protocol state diagram . . . . .. ... . 142



Table 1 — FC-BB-3 Organization . ... ....... . . . e 9

Table 2 — ISO and American Conventions . . . ... ... e e 27
Table 3 — Models and resident FC_Porttypes . ... ... .. . . 31
Table 4 —FC-BB-3 SW_ILS codes . ... ... ..t e e 37
Table 5 —FC-BB-3ELS codes . . . ... . 37
Table 6 — BBW message structure . ........ .. . . e 38
Table 7 — LLC/SNAP header . .. ... ... . e 38
Table 8 —BBW _Header . . ... ... 38
Table 9 — Flow control protocol type encodings . . .. .. ... 39
Table 10 — BBW message payload structure for SFC ... ... ... .. . . . 39
Table 11 — BBW message payload structure for SR .. ... ... ... ... ... . . .. .. ... . . . . ... 40
Table 12— SR _Headerformat . ...... ... . . . . . . . . e 40
Table 13 =SS bits encoding . . ... ... e 41
Table 14 — MMMMM bit encoding . ... ... 41
Table 15— SR_BBW MeSSages . . . . .o oottt e e 42
Table 16 — SR_I message format .. ... ... ... . . . 44
Table 17 — SR_SREJ payload formatexample ......... ... ... . . . i 45
Table 18 — SR_FRMR payload format . . .. ... .. 47
Table 19 —EBP request payload . .. ... ... 68
Table 20 —EBP accept payload . . . . .. ... 69
Table 21 — EBP reject reason code explanation ........... .. .. ... . . . i 69
Table 22 — Mapping of BBW messages to AALS CPCS ... ... ... ... . . . .. 74
Table 23 — ATM VBR-NRT service specification . ........... ... . . . 78
Table 24 — SONET/SDH datarates . ... .. . e e e 81
Table 25 — Mapping of BBW messagesto HDLC format .. . ......... ... ... ... .. ... ...... 83
Table 26 — FC-BB-3_SONET protocol ptack . .......... . . .. i 85
Table 27 —EBP request payload . . ......... . e 99
Table 28 —EBP acceptpayload . . . ... e 100
Table 29 — EBP reject reason code explanation .......... ... .. ... . . . . i 100
Table 30 — TCP/IP Segment structure carrying encapsulated FCframe ...................... 104
Table 31 — Encapsulated FC frame structure . .......... .. . .. .. . . . . i, 104
Table 32 — TCP/IP Segment structure carrying encapsulated FSF ... ......... ... .. ......... 105
Table 33 — Encapsulated FSF structure . . ... ... . 105
Table 34 — ASF request payload . ........ ... 108
Table 35 — ASF acceptresponse payload . ............ .. i i 108
Table 36 — FC-BB-3_GFPT initialization state machine keywords .. ........................ 116
Table 37 — Login Exchange Monitor (LEM) state machine ............. .. ... .. ... .. ... .... 122
Table 38 — Values of FC-BB-3_GFPT ASFC_PAUSE and ASFC_RESUME Primitive Signals ....125
Table 39 — Values of FC-BB-3_GFPT PING and PING_ACK Primitive Signals. . ............... 126
Table A.1 — Byte-encoded Frame delimiterformat ............... .. ... ... ... .. .. ....... 128
Table A.3—FC-BB-3 SOF CO0ES .. ... .ottt e e 129
Table A.2 —=DS-Code Definition . ... ... e 129
Table A4 —FC-BB-3EOF COUES .. ... ..ttt e e i 130
Table B.1 — 1.356 defined QoS parameters for different Traffic Classes . ..................... 134
Table B.2 — Service Categories and its Traffic and QoS Attributes .......................... 136
Table B.3 — ATM service categories and guarantees ........ ... .. 138



		2026-07-11T17:08:27+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




