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11.2.3.4.3 Parameterfield - - --------- - mm e o 153
11.2.3.43.1 RejectCodeformat -----------=-“““““““c-“-coo- - 153
1123432 InvalidD ID ------ - c - mmm e e e oo 156
1123433 InvalidS ID ------ - o mmm e e e 156
11.2.3.4.3.4 Nx_Port not available, temporary -------------------------- 156
11.2.3.4.3.5 Nx_Port not available, permanent - - - - - - - - - == - - - - oo oo 156
11.2.3.4.3.6 Classnotsupported ---------------ommmm oo 156
11.2.3.4.3.7 Delimiter usage error - - - - == - = = == - oo - oo oo 156
11.2.3.4.3.8 TYPE notsupported -------------c-mmmm e 157



11.2.3.4.3.9 Invalid Link_Control - ---- === - - c i 157

11.2.3.4.3.10 Invalid R _CTLfield --------------cccmommme e 157
11.2.3.4.3.11 Invalid F CTLfield -----------“-“““c““cceemee - 157
11.2.3.4.3.12 InvalidOX ID - - ------ - s e e e - 157
11.2.3.4.3.13 InValid RX ID === ---mcmmm i e e 157
11.2.3.4.3.14 InvalidSEQ ID ---------cmmm e e oo 157
11.2.3.4.3.15 InvalidDF CTL --------ccmmmm e e e e e e e m oo oo 157
11.2.3.4.3.16 Invalid SEQ CNT ------mm o m e e e e e e e m e e - 157
11.2.3.4.3.17 Invalid Parameterfield - - - - - -----------“---ce oo 157
11.2.3.4.3.18 Exchange Efror ---------- o 157
11.2.3.4.3.19 ProtoCOl Error - - = - = = = = = = o e e e e e e m e 157
11.2.3.4.3.20 Incorrectlength - - - - = - = - = - oo oo e 157
11.2.3.4.3.21 Unexpected ACK - - - - - o mmmm e 158
11.2.3.4.3.22 Class of service not supported by entity at hex 'FF FF FE' -------- 158
11.2.3.4.3.23 LoginRequired - - - - - - - - - mmm oo 158
11.2.3.4.3.24 Excessive Sequences attempted - ---------- - - oo o 158
11.2.3.4.3.25 Unable to Establish Exchange ---------=---“-“=--“--------- 158
11.2.3.4.3.26 Fabric path not available ----------=-“-ccccmmmma - 158
11.2.3.4.3.27 InvalidVC ID(Class4) ---------- oo - - 158
11.2.3.4.3.28 InvalidCS CTLField --------cmcmmmm e - - 158
11.2.3.4.3.29 Insufficient resources for VC (Class 4) ---------------------- 158
11.2.3.4.3.30 Invalidclass of service =--------c-cmomm oo 158
11.2.3.4.3.31 Preemption requestrejected - ---------------oo oo 158
11.2.3.4.3.32 Preemption notenabled ------------- oo 158
11.2.3.4.3.33 Multicast error - -------=- - - 159
11.2.3.4.3.34 Multicast errorterminate -----------------“---~----~------- 159
11.2.3.4.3.35 Vendor Specific Reject - -------=-cmmommm i 159
11.2.3.4.3.36 RESPONSES - - - - - - - - - oo e e oo 159

11.2.4 Link _Control commands - ----=- === - oo 159
11.2.4.1  INtroduCtion = - - == == === o - s e e oo e e o i oo 159
11.2.4.2 Link Credit Reset (LCR) - ------- oo m e e e e e e m - 159
11.2.4.2.1  DeSCHption - - - - - - - - - s o e e 159
11.24.2.2 ProtoCol - === == - m e e e e e e e e e e 160
11.2.4.2.3 Request SEQUENCE - - - - = - = - = - = - o oo 160
112424 RESPONSES - - - - - = - - - - s o s o m oo e oo 160
11.2.4.3 ENA (END) - - = = = = = = & = @ 2 o m o et e i 160
11.2.4.3.1  DeSCHption - - - - - - - - - m o e oo 160
11.2.4.3.2 ProtoCol - - === - - m e e e e e e e e oo 161
11.2.4.3.3 Request SEQUENCE - - - - = - = - = - = - o oo 161
112434 Reply SequUENCE - - - ------ - oo oo 161

11.3 ACK generation assistanCe - ----- === - - oo a oo 161
11.3.1 INtroduCtion = - = == == = c oo oo e e e e 161
11.3.2 N POrtLOgin === - == - m s o s o e e e a oo 161
11.3.2.1 Capability Indicator - - = - == === = == 2 m o e 161
11.3.3 Applicability =---- === - m e 161
1134 F CTLbItS === - - s s m oo m oo oo oo 161
11.35 LOQINTUIES - == == - = m s s m e e e e e aa oo 161
11.3.6 ACK FOImM EITOrS - - - == == = o o o o o o o o e o oo 162
12 Link Services = - - - - mcm e o e e e e e e e e ee e aa o 163
12.1 Sequence and Exchange management - - - - - - === - c - oo m o m e 163
12.2 Basic Link Service commands - - - - - - == - - o s o e e e e 163
12.2.1 INtrodUCHiON = = = = = = = = = = = o e o e e e e e e e e e e e e oo 163
12.2.2 Abort Sequence (ABTS) - ------ - - mmm i m oo e m oo 164
12,221 OVEIVIBW == = = = = == s o m s oo e oo 164
12.2.2.2 Aborting Sequences USing ABTS - - - - - - - - m o oo m oo 165

12.2.2.21  IntroduCtion - ------- - - - - - 165



122222 ABTSINitiator - - === === == - ccmm e e i e e e i oo 165

12.2.2.2.3 ABTSRecipient -------- oo 165
12.2.2.2.4 Recovery Qualifier -------------o o 166
12.2.2.25 ProtoCol - - - === - cmm e e e e e e e e e 166
12.2.2.2.6 Request SEQUENCE - - - - = - == === m o s o e 166
12.2.2.27 Reply SEQUENCE - - - - = - = - = - = - oo 167
12.2.2.3 Aborting Exchanges using ABTS - - - - - - == - - mmm o m oo a o 167
12.2.2.3.1  IntrodUCtioN = - - = = = = = = o o o e e e e e e e oo 167
12.2.2.3.2 ABTS sent by the last Sequence Initiator in an open Sequence -------- 168
12.2.2.3.3 ABTS sent by the last Sequence Initiator in a new Sequence ---------- 168
12.2.2.3.4 ABTS sentin an open or Nnew SeqUEeNCe - - - - - - - - - ---------------- 168
12.2.2.3.5 ABTS by the last Sequence Recipient - ---------------o-o-- 168
12.2.2.3.6 RequestSequeENCe - -------- - - 168
12.2.2.3.7 Reply SEqUENCE - - - == = = = == s e e - 169
12.2.3 Basic ACCEPt (BA ACC) - - - - - - m i m o m o e e e a oo 170
12.2.3.1  DeSCHptioN = - - - = - - o oo oo o e e oo 170
12.2.3.2 ProtoCol - ----- - - - m o s i e e e e e e 170
12.2.3.3 ReqUeSt SEQUENCE = - = = = = = = = = == = s m e e e 170
12.2.3.4 Reply SEQUENCE - - = = = = = = = = s s o e e e i e e 170
12.2.4 BasiCReject (BA RJIT) - - - - - o m i m o e e e e e 170
12.2.4.1 DesCription === == -m s o m o e e e a o 170
12.2.4.2 ProtoCol - - = = = = = o m e e e e e e e e e e e o 170
12.2.4.3 ReqUeSt SEQUENCE - - == = = = == = == = s s oo e e e 170
12.2.4.4 Reply SEQUENCE - - = = = = = = = = = s o e e e i e e oo 171
12.2.5 NoOperation (NOP) = - - - - - s mmm e e e e e e e 172
12.2.5.1 DeSCrption - - - - - o m oo oo oo 172
12252 ProtoCol - ---------cm oo i e e e aa oo 172
12.25.3 ReqUeSt SEQUENCE = - == = = = = = = == = s s oo oo e 172
12254 Reply SEQUENCE - - = - == = = = = = s o e i e aoa oo 172
12.2.6 Remove Connection (RMC) - - - - - - - - - oo o m e e e oo 172
12.2.6.1 DeSCHption - - - - == - o oo o oo e 172
12.2.6.2 Protocol: ---------cm oo e aaa oo 173
12.2.6.3 ReqUEeSt SEQUENCE - - == = == = = = == = s s o e e e e oo 173
12.2.6.4 Reply SEQUENCE - - = = == = = = = = s o e i e o aoo o 173
12.2.7 Dedicated connection preempted (PRMT) = == - == = == - m s e mm e e e e a - 173
12.2.7.1 DesCription === - == cm s o s o m o e a o 173
12.2.7.2 ProtoCol - - = = - - = c c e e e e e e e e e e o 173
12.2.7.3 RequesSt SEQUENCE = - == = == == = == c s s o s e e m e oo oo 173
12.2.7.4 Reply SEQUENCE - - = = == = == = = s o e e aoa oo 173
12.3 Extended Link SEIViCeS = - - - == - = m o e e e e e e e e e e aa o 173
12.3.1 INtroduCtion = == == == o o o oo 173
12.3.2 Extended Link Service requests - - ---------- - s i oo 174
12.3.2.1  INtroducCtion = - - == == === o - m oo e oo oaao oo 174
12.3.2.2 Abort Exchange (ABTX) - === - - - o m e m e e m e e a - 178
12.3.2.2.1  DeSCHption - - - - - = - - s o e e oo 178
12.3.2.2.2 ProtoCol - === == - mm e e e e e e e e e eee e 179
12.3.2.2.3 Request SEqUENCE - - - - - - == - = - - oo oo 179
12.3.22.4 ReplySequence - --------- - oo 180
12.3.2.3 Advise Credit (ADVC) - - - - === - o - oo i oo 180
12.3.2.3.1  DeSCHption - - - - - = - - oo m oo 180
12.32.32 ProtoCol = ------ - - - s o i 180
12.3.2.3.3 Request SEQUENCE - - - - = - = - = - = - o - oo 180
12.3.2.3.4 Reply SEQUENCE - - - - - - = - = - = - s m e e oo 181
12324 EChO(ECHO) - ------- - s i s e e e e e e e - 182
12.3.2.4.1 DesCription == ---- == - - o m oo m oo 182
12.3242 ProtoCol - ------ - - oo e oo 182
12.3.2.4.3 Request SEQUENCE - - - - = - = = = = == = s m oo 183



12.3.24.4 Reply SEQUENCE - - - - = - = - = - = - s - oo 183

12.3.2.5 Estimate Credit (ESTC) ----------m-m oo - - 183
12.3.2.5.1  DeSCHption - - - - - - - - - oo e 183
12.3.252 ProtoCol - - - - = - = - - - m e e 183
12.3.25.3 RequestSequenCe ------------------------ - - 184
12.3.25.4 Reply SEQUENCE - - - - = - = - = - = - oo 184

12.3.2.6 Establish Streaming (ESTS) -------------m oo 184
12.3.2.6.1  DeSCrption - - - - - = - - - oo o e 184
12.3.2.6.2 ProtoCol - - - - = - = - - - o 184
12.3.2.6.3 RequestSequUENCe ------------------““--“----------------- 184
12.3.2.6.4 ReplySequence ---------- - oo 185

12.3.2.7  Login (FLOGI/PLOGI) = - = = = = = = = = = e e e e e e e e oo 186
12.3.2.7.1  DeSCHption - - - - - - - - - oo oo 186
12.3.2.7.2  ProtoCol - - - - = - = - o oo e 186
12.3.2.7.3 Request SEqUENCE - -------- - - - - - --“ - 186
12.3.2.7.4 Reply SEQUENCE - - - - = - = - = - = - s 186

12.3.2.8 Logout (LOGO) ----------cmmmmmmmm e e oo oo 186
12.3.2.8.1 DeSCHption - - - - - = - - - oo oo 186
12.3.2.82 ProtoCol - - - - = - = - o s o 187
12.3.2.8.3 RequestSeqUENCe - ----------------““----- - 187
12.3.2.84 Reply SEQUENCE - - = - = - = - = - = - o oo 187

12.3.2.9 Read Connection Status (RCS) ----------------------------~----~--- 187
12.3.2.9.1  DeSCHption - - - - - = - - - s oo 187
12.3.2.9.2  ProtoCol - - - - = - = - o s m e 187
12.3.2.9.3 Request SEqUENCE - ------- - - - - - - - - 188
12.3.294 Reply Sequence - ------- - - - o m oo 188

12.3.2.10 Read Exchange Status Block (RES) ------------------------------- 189
12.3.2.10.1 DeSCHption - - - = - = - = - oo e oo 189
12.3.2.10.2 ProtoCol - - = - = - = - o s e e e 190
12.3.2.10.3 Request SEqUENCE - - - ----- - === - - - - - 190
12.3.2.10.4 Reply Sequence - - - - - - - - - - - o oo oo 190

12.3.2.11 Read Link Error Status Block (RLS) - - - -------- oo e e oo 191
12.3.2.11.1 DeSCHption - - - = - = - = - o oo e e e 191
12.3.2.11.2 ProtoCol - - = - = - = - o oo m e e e 191
12.3.2.11.3 Request SEqUENCE - - - - - - == - === - - - - - - 191
12.3.2.11.4 Reply SEQUENCE - - - - = - = = = - oo e e e oo 191

12.3.2.12 Read Sequence Status Block (RSS) ------------------------------- 191
12.3.2.12.1 DeSCHption - - - = - = - = - s o m oo 191
12.3.2.12.2 ProtoCol - - - - = - = - o - m e e oo 192
12.3.2.12.3 Request SEqUENCE - - - ---------- - - - - - - 192
12.3.2.12.4 Reply SEQUENCE - - - - = - = - = - s oo o e oo 192

12.3.2.13 Read TimeoutValue (RTV) - -- - - - - m oo m o m e oo 193
12.3.2.13.1 DeSCHption - - - - - = - - - s oo oo 193
12.3.2.13.2 ProtoCol - - - - = - = - o - m e e e e 193
12.3.2.13.3 Request SeqUENCE - -------------“--“-“““ - - - 193
12.3.2.13.4 Reply Sequence - - - - - - - - - - oo 193

12.3.2.14 Reinstate Recovery Qualifier (RRQ) - - - -------- - oo - 194
12.3.2.14.1 DeSCHption - - - - - = - = - s oo oo 194
12.3.2.14.2 ProtoCol - - - - = - = - o - m e e 194
12.3.2.14.3 Request SEqUENCE - - - ---------- - - - - “-- - 194
12.3.2.144 Reply SequeNnCe - - - - - - - - - - - - mm oo oo 195

12.3.2.15 Request Sequence Initiative (RSI) -------------------"----~----~------ 195
12.3.2.15.1 DesCription - -------- - c oo 195
12.3.2.15.2 ProtoCol - ---------mm s o e e 196
12.3.2.15.3 Request SeqUENCE - ----------------“-““““-~““- - - 196
12.3.2.15.4 Reply SequenCe - - - ----------m oo oo 196

123216 TeSt(TEST) --------mmmm s oo e e o oo oo oo 196
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12.3.2.16.1 DeSCHption - - - - - = - = - - oo e oo 196

12.3.2.16.2 ProtoCol - - = - = - = - - - o m e 197
12.3.2.16.3 Request SEqUENCE - ------------------“--“- - 197
12.3.2.16.4 Reply SEQUENCE - - - - = - = - = - - - s oo 197
12.3.2.17 Report node Capability Information (RNC) - -------------oommomoon 197
12.3.2.18 Fabric Address Notification (FAN) - - - - - - - o m i m e 197
12.3.2.18.1 DeSCHption = - - - - = - = - o oo e 197
12.3.2.18.2 ProtoCol - - = - = - = - o - oo e e 198
12.3.2.18.3 Request SEqUENCE - - - - - - == - === - - --- - 198
12.3.2.18.4 Reply Sequence - --------- oo 198
12.3.2.19 Loop Initialize (LINIT) - - - - - - - mm o e o oo 198
12.3.2.19.1 DeSCHption - - - - - = - - - o oo oo 198
12.3.2.19.2 ProtoCol - - = - = - = - - - oo e e e 198
12.3.2.19.3 Request SEqUENCE - ---=----- === - - - - 198
12.3.2.19.4 Reply Sequence - - -------- - o m oo 199
12.3.2.20 Loop Port Control (LPC) (Obsolete) - --------------------ome oo - 200
12.3.2.21 Loop Status (LSTS) -------------m e e e oo 200
12.3.2.21.1 DeSCHption = - - = - = - = - o s o s e e oo 200
12.3.2.21.2 ProtoCol - - = - = - = - - - oo e e 200
12.3.2.21.3 Request SEqUENCE - - - - - - == - === - - - - 200
12.3.2.21.4 Reply SEQUENCE - - - - = - = - = - - - o e e oo 200
12.3.2.22 Registered State Change Notification (RSCN) ------------------------ 202
12.3.2.22.1 INtroduCtion = - - = = - = - = o - oo oo 202
12.3.2.22.2 RSCNs issued by the Fabric Controller - - - - = - - = - == - - - oo oo o m oo 203
12.3.2.22.3 RSCN issued by the affected Nx_Port -------------------------- 203
12.3.2.22.4 RSCNinitiative - - - - == - = - - oo oo 203
12.3.2.22.5 RSCNregistration ------------- oo 203
12.3.2.22.6 Protocol - - - == - = - - - - oo oo 203
12.3.2.22.7 RequesSt SEQUENCE - - - - - - - - - - - - - oo 204
12.3.2.22.8 Reply Sequence - - ----- - - - - o i 205
12.3.2.23 State Change Registration (SCR) --------------------------~-~-~----- 206
12.3.2.23.1 DesCription - - - == - - - - - o oo e oo 206
12.3.2.23.2 Protocol - - - == - == - - - o s oo 206
12.3.2.23.3 Request SEqUENCE - - - - - - === --- - - -mm oo 206
12.3.2.23.4 Reply Sequence - - - - - - - - - - oo 207
12.3.2.24 Processlogin (PRLI) - == - == - - o m e e e e 207
12.3.2.24.1 INtroduCtion = - - = = - = - = - - oo 207
12.3.2.24.2 Protocol - - - - - - == - o - o s oo 207
12.3.2.24.3 Request SEQUENCE - - - - - - === === - --- oo 207
12.3.2.24.4 Reply SEqUENCE - - - - - = - - == - oo oo 209
12.3.2.25 Process logout (PRLO) - - - - - - - - oo oo i o e e 211
12.3.2.25.1 DesSCription - - - - - - - - - s oo oo 211
12.3.2.25.2 Protocol - - - - = - == - o - oo 211
12.3.2.25.3 Request SeqUENCE - - - - - - === === - --- oo 212
12.3.2.25.4 Reply sequence - - - - - - - oo m oo 213
12.3.2.26 State change notification (SCN) - - - ------------------“------- - 216
12.3.2.27 Test Process Login State (TPLS) - - - - - - - - - - - m o oo e oo 216
12.3.2.27.1 DesCription - - - - - - - - - - s oo oo 216
12.3.2.27.2 Protocol - - - - = - == - o - oo oo 216
12.3.2.27.3 Request SeqUENCE - - - - - - === === - --- oo 216
12.3.2.27.4 Replysequence ------------------ oo 218
12.3.2.28 Fibre Channel Address Resolution Protocol Request (FARP_REQ) --------- 220
12.3.2.28.1 DesCription - ------------- - 220
12.3.2.28.2 Protocol - --------------- oo 220
12.3.2.28.3 Request SeqUENCE - ---------------- - 220
12.3.2.28.4 Reply Sequence --------------------““““---- - 224
12.3.2.29 Fibre Channel Address Resolution Protocol Reply (FARP_REPLY) --------- 224



12.3.2.29.1 DesCription - --------- oo oo oo 224

12.3.2.29.2 Protocol - - - ------- oo 225
12.3.2.29.3 Request SEqUENCE - - - - - - == == - - oo oo oo o oo oo 225
12.3.2.29.4 ReplySequence - ------------ - 227
12.3.2.30 Request Node Identification Data (RNID) - --------------------------- 227
12.3.2.30.1 INtroducCtion - - - = - - - - = - oo e e 227
12.3.2.30.2 Protocol - ---------- oo 228
12.3.2.30.3 Request SEeqUENCE - - - - - - == - == - - oo oo oo o oo 228
12.3.2.30.4 Reply Sequence: ---------- - 229
12.3.2.31 Registered Link Incident Report (RLIR) - -----------------o-----o-- 234
12.3.2.31.1 DesCription - - - - - - - - - - oo oo oo 234
12.3.2.31.2 Link Incident reporting procedure - - - - ---------------o-oo-- - 234
12.3.2.31.3 Protocol - - - - - - == - - oo 235
12.3.2.31.4 Request SEQUENCE - - - - - - == - == - - oo oo o oo 235
12.3.2.31.5 Reply Sequence - - -------- - - 241
12.3.2.32 Link Incident Record Registration (LIRR) ---------------------------- 241
12.3.2.32.1 DesCription - - - - - - - - - - oo oo e 241
12.3.2.32.2 Registration for Link Incident Records - ------------------------- 241
12.3.2.32.3 Responsibilities of Valid-Registered Recipients - ------------------- 242
12.3.2.32.4 Protocol - - - - - - == - m oo oo 242
12.3.2.32.5 Request SEqUENCE - - - - - - === ------mo oo 242
12.3.2.32.6 Reply Sequence - - -------- oo 243
12.3.2.33 Get Alias_ID (GAID) = - = = == == == == o e oo e e 244
12.3.2.33.1 DesCription - - - - - - - - - - o oo e oo 244
12.3.2.33.2 Protocol - - - = - - == - - - o s e oo 244
12.3.2.33.3 Request SeqUENCE - - - - - - === --- - -mm oo 244
12.3.2.33.4 Reply Sequence - - - - - - - - - - oo 245
12.3.2.34 Fabric Activate Alias_ID (FACT) - ----------mmmmm e m e oo 245
12.3.2.34.1 DesSCription - - - - - - - - - - o s e oo 245
12.3.2.34.2 Protocol - - - == - == - m o s e 245
12.3.2.34.3 Request SEqUENCE - - - - - - === --- - - -mm oo 245
12.3.2.34.4 Reply Sequence - - - - - - - - - - oo oo 246
12.3.2.35 Fabric Deactivate Alias_ID (FDACT) ------------mmmmmmm oo oo 246
12.3.2.35.1 DesSCription - - - - - - - - - - oo oo 246
12.3.2.35.2 Protocol - - - - - - == - - - o s oo 246
12.3.2.35.3 Request SeqUENCE - - - - - - === -------m oo oo 246
12.3.2.35.4 Reply Sequence - - - - - - - - - - - oo oo 247
12.3.2.36 N_Port Activate Alias_ID (NACT) - - - == - = - - o - e o e e e o e - 247
12.3.2.36.1 DesSCription - - - - - - - - - - oo e 247
12.3.2.36.2 Protocol - - - - - - == - - - o s e 247
12.3.2.36.3 Reply Sequence - --------------------------- - 248
12.3.2.36.4 Reply Sequence - - - - - - - - - - oo 248
12.3.2.37 N_Port Deactivate Alias_ID (NDACT) - - - == == - - - oo - oo oo oo oo - - 249
12.3.2.37.1 DesCription - - - - - - - - o s oo e 249
12.3.2.37.2 Protocol - - - == - == - o - oo e 249
12.3.2.37.3 Request SeqUENCE - -------- - - - - --- oo 249
12.3.2.37.4 Reply Sequence - - - - - - - - - - oo 249
12.3.2.38 Quality of Service Request (QOSR) ---------------------~-~-~-~-------- 250
12.3.2.38.1 DesSCription - - - - - - - - - s oo e 250
12.3.2.38.2 Protocol - - - == - = - - - o s oo 250
12.3.2.38.3 Request SeqUENCe - ---------------- oo 250
12.3.2.38.4 Reply Sequence - --------------------------- - 252
12.3.2.39 Read Virtual Circuit Status (RVCS) -------------------"---------~-~--- 254
12.3.2.39.1 Description - ------------- oo 254
12.3.2.39.2 Protocol - -------------o e 254
12.3.2.39.3 Request SeqUENCE - -------- === - --- - 254
12.3.2.39.4 ReplySequence ------------------"--““““---- - 255
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12.3.2.40 Discover N_Port/Service Parameters (PDISC) ------------------------ 255

12.3.2.40.1 DeSCHption - - - - - === - m o m o e 255
12.3.2.40.2 ProtoCol - - - - = - = - o - o e 255
12.3.2.40.3 Request SEqUENCE - - - - - - == - === - - -----““ oo 255
12.3.2.40.4 Reply Sequence - - -------- - - 256
12.3.2.41 Discover F_Port Service Parameters (FDISC) - - - - = - = - = - = - oo oo e o e oo oo - - 256
12.3.2.41.1 DeSCHption - - - = - = - = - o s oo e e 256
12.3.2.41.2 ProtoCol - - - - = - = - - s oo e e e 256
12.3.2.41.3 Request SEQUENCE - -------- === - - ---“-“- oo 256
12.3.2.41.4 Reply SEQUENCE - - - - = - - - = - - - oo e o e oo 256
12.3.2.42 Discover Address (ADISC) - - - - - - - - oo e e 256
12.3.2.42.1 DeSCHption - - - - - = - = - o s oo e e 256
12.3.2.42.2 ProtoCol - - - - = - = - o m oo e 256
12.3.2.42.3 Request SEQUENCE - - - - - - == - === - - --- - 257
12.3.2.42.4 Reply SEQUENCE - - - - = - = - = - - - oo e e e oo 257
12.3.2.43 Third Party Process Logout (TPRLO) - - - - - - - - - o m e m o 258
12.3.2.43.1 DeSCHption - - - - - = - - - s o e e 258
12.3.2.43.2 ProtoCol - - - - = - = - o - o e e 258
12.3.2.43.3 Request SEqUENCE - ---=---- - === - - --- - 258
12.3.2.44 Clock Synchronization Request (CSR) - ----------------mommommam 260
12.3.2.44.1 DeSCHption - - - - - = - - - s o oo 260
12.3.2.44.2 ProtoCol - - - - = - = - o oo o e e i 260
12.3.2.44.3 Request SEQUENCE - - - - - - === - - - - - - - 260
12.3.2.44.4 Reply SEQUENCE - - - - = - - - = - - oo e oo oo 260
12.3.2.45 Clock Synchronization Update (CSU) - - ----------------------------- 260
12.3.2.45.1 DeSCription - - - - - - - - - oo oo 260
12.3.2.45.2 ProtoCol - - - - = - = - o s m e i 261
12.3.2.45.3 Request SEqUENCE - ------- - === - - - - - 261
12.3.2.45.4 Reply SEQUENCE - - - - = - = - = - - o e e oo 261
12.3.2.46 Login Control List Management (LCLM) - - - - - - - - - - m o mmm o m e e oo 261
12.3.2.46.1 DeSCrption - - - - - = - = - o m oo 261
12.3.2.46.2 ProtoCol - - - - = - = - o o e i 263
12.3.2.46.3 Request SEqUENCE - ------- - === - - - - - 263
12.3.2.46.4 Reply SEQUENCE - - - - - - - - - - oo o e e e oo 264
12.3.2.47 Read Port Status Block (RPS) ---------------------- oo 266
12.3.2.47.1 DeSCHption - - - - - = - = - s oo e 266
12.3.2.47.2 ProtoCol - - - - = - = - o - m o m e oo 266
12.3.2.47.3 Request SEQUENCE - - - ---------- - - - - - 266
12.3.2.47.4 Reply SEQUENCE - - - - = - = = = - o oo o e oo 267
12.3.2.48 Read Port List (RPL) - ------ oo e 270
12.3.2.48.1 DeSCHption - - - - - - - - - m o e oo 270
12.3.2.48.2 ProtoCol - - - - = - = - o - m e e oo 270
12.3.2.48.3 Request SEqUENCE - ------------- - - - - - 270
12.3.2.48.4 Reply SEQUENCE - - - - = - = - = - o oo o e oo 271
12.3.2.49 Report Port Buffer Conditions (RPBC) - ---------- - oo e e oo 271
12.3.2.49.1 DeSCHption - - - - - = - - - oo oo 271
12.3.2.49.2 ProtoCol - - - - = - = - o - m e 272
12.3.2.49.3 Request SEqUENCE - ----------------“-“““ - 272
12.3.2.49.4 Reply SEQUENCE - - - - = - = - = - o - oo e oo 272
12.3.2.50 Report node FC-4 TypeS (RNFT) - - - - - - - = - c - o oo m e e e e e oo - 273
12.3.2.50.1 DesCription - ------------c oo oo 273
12.3.2.50.2 ProtoCol - ----------m - oo 273
12.3.2.50.3 Request SeqUENCe - ----------------“-““~““--“-“~--“-~-~ - - - - - 273
12.3.2.50.4 Reply SequenCe - - -----------m oo 274
12.3.2.51 Scan Remote LOOp (SRL) ----------------mm e 275
12.3.2.51.1 DesCrption - -----------m s oo oo 275
12.3.251.2 ProtoCol - ---------mm s o e e 275



12.3.2.51.3 Request SEQUENCE - - - - = = == = = = m o m o e e 275

12.3.2.51.4 Reply SEQUENCE - - - = - = = = =@ m o m e e e 276
12.3.2.52 Set Bit-error Reporting Parameters (SBRP) - ----------ommmmmmaaoo 276
12.3.2.52.1 DeSCHption - - - - - - - - - oo oo 276
12.3.2.52.2 ProtoCol - - == == = c s e e e e e e e oo 277
12.3.2.52.3 Request SEQUENCE - - - - = = == = = == o s e e e 277
12.3.2.52.4 Reply SEQUENCE - - - = = == = == o m e e e 278
12.3.2.53 Report Port Speed Capabilities (RPSC) - ---------mcmmmmmim e e - 279
12.3.2.53.1 DeSCription - - - - - - - - - s 279
12.3.2.53.2 ProtoCol - - == - - == - - s s s e e e e e aa oo 279
12.3.2.53.3 Request SequeNCEe - - - ----- - - - - oo 279
12.3.2.53.4 Reply SEqUENCE - - - = = == = == = o m e e e 280
12.3.2.54 Read Exchange Concise (REC) - - = - === == == s c o s e e e e e e a o 280
12.3.2.54.1 DeSCrption - - - - - = - - - oo o e oo 280
12.3.2.54.2 ProtoCol - - === == c s s e e e e e e e oo 281
12.3.2.54.3 Request SEQUENCE - - - - = - = - = - - - m oo 281
12.3.2.54.4 Reply SEQUENCE - = - = = == = == m o s e e 281

12.3.3 Extended Link Service Reply SEqQUENCES - - - - == === === c - oo 282
12.3.3.1 OVEIVIBW === = === oo m o e o e e e e e e e e e e e aoao o 282
12332 LS ACC - ---mmmmmmmmm oo e oo 282
12.3.3.3 Reply SEQUENCE - - = - == = = = = s s o e e e e e a o 283
12.3.3.4 Link Service Reject (LS RJT) ---------mmmmmm i m e e e - - 283
12.3.3.4.1  DeSCHption - - - - - = - - - o s oo 283
12.3.34.2 Payload ------ - - - m o m oo 283
12.3.3.4.3 ReplySequence - --------- o m e 285

124 FC-4LINK ServiCe ---------mm s oo oo oo oo 286
13 Classes Of SEIVIiCE-- - - - - - - - oo oo o i i 288
13.1  IntroduCtion = = - = = = = = = = = s s s e e e e 288
13.2 Class 1 - Dedicated connection - -------------- oo 288
13.2.1 FUNCHON = = = = = = = = = = e e e e e e e e e e e e e e ee e aao- 288
13.2.2 RUIES - - - - - s e e e e e e e e e e e e e e e ee e o 289
13.2.3 Delimiters - == === = = m m e e e e e e e e e e e e e e e oo 290
1324 Frame Siz@ - ---- == - - o e e e e e e e e e e e e e eee e ao- 290
13.25 Flow control - - - - - - mmm e e m e e e e e m e 290
13.2.6 Stacked connect-requUestS - - - - == == = === s s - m e 290
13.3 Class 2 - MUltipleX === === == mm s e o e e e e e a - 290
13.3.1 FUNCHON == = = == =5 s e o oo o oo e oaoaoaoao- - 290
1332 RUIES == - - - o e e e e e e e e e e e e e e oo 291
13.3.3 Delimiters - - = == == oo e oo e oo 292
13.3.4 Frame Size - - - - - - - - m s s i m o e e e e i i oa oo - 292
13.35 Flow control = - - - - - - - oo oo 292
134 Class3-Datagram -=---=- === - - c oo oo oaoaooo-o- 292
13.4.1 FUNCHON == = = = = = = = = o e e e e e e e e e e e e eee o aao- 292
1342 RUIES - - - - s s e e e e e e e e e e e e e e e e e e e o 293
13.4.3 Delimiters - - - --- - - mc s e e e e e e e e e e e a oo 293
1344 Frame Size ----- - - - - o e e o e e e e e e e e e e e eee e o 294
13.45 Flow control - - - - - - - cmmm i e e e e a o 294
13.4.6 Sequence integrity ------ === cc - oo 294
135 INtEIMIX == == = == = = e o e e e e e e e e e e e e e e e e e e o moao 294
13.5.1 INtroduCtion === == == - @ o oo 294
1352 RUIES == - - - - o e e e e e e e e e e e e e e oo 294
1353 Frame Size - ---- - - m s oo i i e e e e i e i e o - 295
13,54 Flow control = - === - - - oo oo i 295
13.6 Class4-Fractional ------------ oo 295
13.6.1 FUNCHON = = = = == = o s oo oo oo i 295
13.6.2 ProCeduUreS - -=--- == - - - o s oo oo oo 296
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13.6.3 LOQIN == == - m o s o m e e e e e ie oo 297

13.6.4 CirCUit SEtUP == == == == s s s s m o e e e ea oo 297
13.6.5 Circuit Activation = = - = = = = = = = s e e e i a oo 297
13.6.6 Circuit Deactivation - - - = - === === c - oo oo oo 297
13.6.7 Circuit Removal - ----- - - mm o i e e e a e 298
1368 RUIES == - - - - e e e e e i e oea oo 298
13.6.9 Interleaving other classes of service in Class 4 ------------cmmommomnnn 299
13.6.10 Class 4 delimiters - ---------c - oo o e 299
13.6.11 Frame Siz@ - - - == = = = = s s o e e e e e e e e e e e e eee o aao- 300
13.6.12 End-to-end flow control - - - - - - === - - oo 300
13.6.13 Buffer-to-buffer flow control - ----------c - 300
13.7 Class 6 - Connected Multicast - ----------------c--o e 301
13.7.1 FUNCHON = = = = = = = = = o e e e e e e e e e e e e e e e ee e e o 301
13.7.2 RUIES - - - - s s e e e e e e e e e e e e oo 301
13.7.3 Delimiters - = - == - - cmm e e e e e e e e e e e e e e e e e o 303
13.74 Frame Siz@ - ---- - - - c e e e e e e e e e e e e e e e e e e e e e o 303
13.75 Flow control - - - - - - mm s mm e i e e e e a o 303
13.7.6 Stacked Connect-requests - - = = = = = = = = = = s s m o m e i 303

14 Name_Identifier FormatsS- - - = = - = = = = c 2 s o s oo e o e e e 304
14.1  IntrodUCHiON = = = = = = = = = = = = = o oo e e e e 304
14.2 |EEE 48-bitaddress - = - == = == = == = s m s e e e e i a o 304
14.3 IEEEextended - ------ - mmmm oo e e e i a oo 305
14.4 Locally assigned - - - - - === - m o e e e a o 305
145 32-bitIPaddress ------------ oo 306
146 IEEEregistered - - - - - - == - cmmmm oo e e e a oo 306
14.7 |EEE registered extended - ----- - - - m o m e 307
14.8 Other uses of IEEE registered Company ID - ----------mcmmmmmmm e - 307
149 EUI-B4 Mapped - - - - = - == - s s s s o s o e e e e e o i oo 307
1491 General ------ - mmmm e e e e e e e 307
14.9.2 EUI-64 to WWN Mapping RUl€S - - - - = - = - = - oo oo 308
14.9.3 Encapsulated MAC-48 and EUI-48 translation - - - - - - = - = - = - - oo o m e i o a - 308

15 Login and Service Parameters - - ---- - == - oo m e e a - 309
15,1 IntrodUCHioN = = - = = = = = = = = o s o s m e e e e oo 309
15.2 DefaultLoginvalues - --=-- === - oo e 309
153 FabricLogin ------c--mmm e e 310
15.3.1 INtroduCtion === == - =@ oo oo 310
15.3.2 Explicit Fabric Login - - - - = - = - = - oo e e e e e o 310
15.3.2.1  IntroduCtion == - === - - @ oo e e e e e e e e e 310
15.3.2.2 Explicit Fabric Login Request - ---- === - -cm oo 310
15.3.2.3 Responses to Explicit Fabric Login - -----------mom o 310
15.3.2.4 Reloginwiththe Fabric - - -----------c-cmmm e 311
15.3.3 SOF delimiters = -=----= == - - - oo 312
15.34 FreqUENCY - - - - - - - - - oo o o o o o e e e e oo 312
15.3.5 Fabric Login completion - Originator = - - = - === == -=--=«““«“«-“------------- 312
15.3.6 Fabric Login completion - Responder - --------------ccmommmma - 312
154 N _POrt LOgin - - - - - - -5 m o s e e e e oo 313
15.4.1 INtroduCtioN == = = = = = = = oo e e e e e e e e e e e e e e o e oo 313
15.4.2 EXplicit N _Port LOgin - - = - = - = - - - oo m e e e e oo 314
15.4.2.1 INtroduCtion = - - == == === - - c oo oo oo oaao oo 314
15.4.2.2 N_Port Login - Fabric present - ------ - - oo 314
15.4.2.3 Responses to N_Port Login - Fabric present - - - - = == == == oo o m e e m oo o - 314
15.4.2.4 N_Port Login - No Fabricpresent - - - - = == == == oo oo e oo 315
15.4.2.5 Responsesto N_Port Login - No Fabric present - --------------c----- 315
15.4.3 SOF delimiters = -=----= == - - - oo e 316
1544 FreqUeNCY - - - - - - - - - - o s o oo oo oo oo 316
15.4.5 N_Port Login completion - Originator - ----=-- === -m e 316
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15.4.6 N_Port Login completion - Responder ---------------------oo 316

15.4.7 N_Port Login frame flow - --------- oo e 316
15.5  LOQOUL = = = = = = = = = mmmm e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 317
15.5.1 INtroduUCtiON == - = = = = = = = - e e e e oo 317
15.5.2  Explicit N_POrt LOgOUL - = = = = = = = = = = o e e e e e e e o 317
15.5.3  IMPIiCit LOGOUL = = = = = = = = = = = o o e e e e e e e 317
15.6 Service Parameters - - - - = === = = = = oo e oo 317
15.6.1 ELSandLS ACCPayload ---------------cccmmm e 317
15.6.2 Common Service Parameters - - - - - - - -« c oo oo 319
15.6.2.1  Applicability - - - - - === - - oo 319
15.6.22 Payload - - ------ - - - - - oo 320
15.6.2.3 Buffer-to-buffer Credit - - - - - - - = = = - o oo oo 321
15.6.24 CoOmMON FEatUreS - -------- === - -ccm oo 321
15.6.2.4.1 Continuously increasing relative offset - ------------------------- 321
15.6.24.2 Clean Address ----------- - - ccc oo 322
15.6.2.4.3 Random relative offSet - - - - - - - - - oo 322
15.6.2.4.4 Valid Vendor Version Level - --- - - -« - - oo m oo 322
15.6.2.4.5 Multiple N_Port_ID Assignment - - - - - - -------cocmmmmoo o 322
15.6.2.4.6 N _POM/F _POM - - - m e o 322
15.6.2.4.7 BB_Credit Management - ------- - - 322
15.6.2.48 E_ D TOVResOIUtioN - - === === -ommmmii i 323
15.6.2.4.9 MUIICASt - - = = = = = = = oo e e e e e 323
15.6.2.4.10 Broadcast - ------=- - - oo 323
15.6.2.4.11 HUNtGIOUP =-=---- - == == =- == c o oo e oo e oo 323
15.6.2.4.12 Query Buffer Conditions - - - - - === == - - - o 323
15.6.2.4.13 Clock Synchronization Primitive Capable ------------------------ 323
15.6.24.14 R T TOVVAlUE ---------m s oo oo oo 324
15.6.2.4.15 Dynamic Half Duplex Supported ------------------------ 324
15.6.24.16 SEQ CNT - ----mmmmmmmmm e oo oo 324
15.6.2.4.17 Payload Bit -------------- oo 324
15.6.25 BB SC N ----mmmmmm oo oo 325
15.6.2.6  Buffer-to-buffer Receive Data_Field size ---------------------------- 325
15.6.2.7 Total Concurrent SEQUENCES - - - = = = = = = = = = = = = = = @@ oo 325
15.6.2.8 Relative offset by category ---------------------oo oo 325
15629 R A TOV ----m oo oo oo oo oo 325
15.6.210 E D TOV ----- - - mmmmmmm oo oo oo e oo 325
15.6.3 N _POrt_ Name ---------mom oo oo oo oo 326
15.6.4 Node_ orFabric Name ---------- oo 326
15.6.5 Class Service Parameters - - - - - - - - - - - - mm oo oo oo e 326
15.6.5.1 Applicability - - - - === === 2 e e 326
15.6.5.2 Payload - - ------ - - - - oo 328
15.6.5.3 Classvalidity -----------cm oo 329
15.6.5.4 Service optionS - --------- - - - oo oo 329
15.6.5.4.1  INtroduCtion = - - - - - = = = == s oo o oo oo 329
15.6.5.4.2  INtermiX MOOE - - - - - - == c oo oo oo oo 329
15.6.5.4.3 Stacked Connect-requests - ---------------oooo oo 330
15.6.5.4.4 Sequential delivery - - ----- - 330
15.6.5.4.5  Priority/Preemption - - - - - - - - - - - - oo 331
15.6.5.4.6 Preference - - - - - - - - - - o e o oo e 331
15.6.54.6.1 NX POIMt ------m oo oo oo 331
15.6.5.4.6.2 FX_POIM == - - cm e e oo e 332
15.6.5.4.7 DiffSErVQO0S ----- - - - - oo 333
15.6.5.4.7.1 N POrtLOgin -------mmmm e 333
15.6.5.4.7.2 F PoOrtLogin ------- - 333
15.6.5.5 Initiator control - - - - - = - == - oo oo e oo 334
15.6.5.5.1  INtroduction - - === - - - - - - oo 334

15.6.5.5.2 Initial Process_Associator - - --------------“““““------------- 334



15.6.5.5.3 ACK_Ocapability ------------------““-““““““ o 334

15.6.5.5.4 ACK generation assistance ---------------------------------- 335
15.6.5.5.5 Clock synchronization ELS capable ---------------------------- 335
15.6.5.6 Recipientcontrol ----------- - 336
15.6.5.6.1 IntroducCtion - - - - - - - - - - - oo 336
15.6.5.6.2 ACK_Ocapability ----------------c- e 336
15.6.5.6.3 X IDinterlock ------- - o 337
15.6.5.6.4  Error policy supported - - - - - - - == - - - - 337
15.6.5.6.5 Categories per SeqUENCE -------------- - - 338
15.6.5.6.6  Clock synchronization ELS capable ---------------------------- 338
15.6.5.7 Receive Data_Field Size - - - ------ - - oo 338
15.6.5.8 Concurrent SEQUENCES - - === - === === - - === - oo 338
15.6.59 End-to-endCredit-----------------“-““-“-“- - 339
15.6.5.10 Open Sequences per Exchange - ------------------mo o 340
15.6.5.11 CR_TOV - - - - o mm o m oo e o e o e o oo oo oo 340
15.6.6 Vendor Version Level --------- oo oo 340
15.6.7 Services Availability ---------- - - 340
15.6.7.1  INtroduCtion - - - - == - = - - - oo e oo 340
15.6.7.2 Multicast Server - - - - - - - - - oo oo 340
15.6.7.3  Clock Synchronization Server - ---------- - 340
15.6.7.4 Security Key Distribution Server -------------omm oo 340
15.6.7.5 Ali@S Server - - - - - - - oo oo oo 340
15.6.7.6  Quality of Service Facilitator - ----------- - 341
15.6.7.7 Management Server - - - - - - - - - - - - - - - oo oo 341
15.6.7.8  TiME SerVer - - - - - - - - - oo oo oo o o oo 341
15.6.7.9 DIreCtOry Server - - - - - - - - - oo oo oo 341
15.6.8 LoOQin EXtENSION = - - - - = o - oo oo oo 341
15.6.8.1 General - ------ - oo m o oo 341
15.6.8.2 Login Extension Data Length - - - - - - == - = - o - oo oo m oo 341
15.6.8.3 Login Extension format - - - - - - - - - - - - - - oo 341
15.6.9 Clock Synchronization Quality of Service ---------------c- 342
15.6.9.1 N_POrtLOgin -------- - o m o oo oo 342
15.6.9.1.1 Applicability ------------m oo 342
15.6.9.1.2 CS_QO0S Request -------------mmmm oo 343
15.6.9.1.3 CS_Accuracy (Mantissa and Exponent) ---------------momomonon 343
15.6.9.1.4 Clock Synchronization Implemented MSB - - - - - - == - == - - - oo oo oo - - - 344
15.6.9.1.5 Clock Synchronization Implemented LSB - ----------------------- 344
15.6.9.1.6  Clock Synchronization Update Period - - - - - - - - === == == o - o c oo oo 344
15.6.9.2 FabricLogin - - - - - - - - o mm oo e oo 344
15.6.9.2.1 Applicability ----------- - 344
15.6.9.2.2 CS_Transfer_AcCCUraCy - ------------- - - 345
15.6.9.2.3  Clock Synchronization Implemented MSB - - - - - - == - == - - o - oo oo oo - - 345
15.6.9.2.4 Word 0, Bits 7 to 0 Clock Synchronization Implemented LSB ---------- 346

16 Process Login/Logout--- - - - - - - - oo - oo oo oo 347
16.1 Process LOogin - - - - - - - - - m - oo oo e 347
16.1.1 INtroduCtion - - - - === - - - oo o e oo 347
16.1.2 PRLI/PRLO Relationships ---------------------“““ oo 349
16.1.2.1  INtroduCtion - - - - - - - - - - oo oo e 349
16.1.2.2 PAnotsupported --------------- oo 349
16.1.2.3 PA required by originator, supported by responder --------------------- 349
16.1.2.4 PA required by responder, supported by originator --------------------- 349
16.1.2.5 PA required by originator and responder ---------------------------- 350
16.1.3 Mode of operation = = = === === == - - - oo oo 350
16.1.3.1 Informative mode - ---------------- - 350
16.1.3.2 Bindingmode - - - - - === - - - - - o e 350
16.1.4 ProtoCol - ---------mmmmm oo oo 350
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16.1.4.1 PA required by originator and responder ----------------aomaoonon 350

16.1.4.2 PA required by originator, supported by responder --------------------- 351
16.1.4.3 PA supported by originator, required by responder ------------------- 351

16.2 Process Logout - - -------- - -mmm oo 351
17 Exchange, Sequence and sequence count management - - - - - - - - - - - - - - oo oo oo 353
17.1  INtrodUCtion = - = = = = = = = = & e e e e e e e e e e e e oo 353
17.1.1 Dataframetransfer - - - - - - === - - cc o oo i e e oo 353
17.1.2 SEQUENCE - - - - - - - - o m o m o m o e e e e oo 353
17.1.3 Streamed SEqUENCES - === == == = == = =@ m o m o e i oo 353
1714 SEQ CNT - -- - o s o mmm o e o oo e oo e e i e e mee oo a - 353
1715 EXChanQe - - - - - === - c o s m o m o e o e e e e i o i oo 353
17.1.6 Sequence Initiative - - - - - - - - - - - m oo e e e e oo 355
17.2  Applicability - = = = = = == = s m e e e 355
17.3 EXChange rules - - - - - - - - cm oo e e e e e e i a s 356
17.3.1 Exchange management - = - = = = = = = = = = @ & s m o m e oo i 356
17.3.2 Exchange origination = - = = = = = = = = = = & oo @ e 356
17.3.3 Sequence delimiters = - - - - === - m o m e 357
17.3.4 Sequence initiation - - - - === === =@ - oo 357
17.3.5 Sequence management - - - - - - - - - - oo oo oo 357
1736 SEQ CNT - --mmmmmmmmi i oo i i o e oo e e oo 358
17.3.7 Normal ACK processing = - === == == - - m oo e e e a - 358
17.3.8 Normal Sequence completion - - - - - - - - - m oo 359
17.3.9 Detection of missing frames - - - = - == = == = o mm e s 360
17.3.10 Sequenceerrors-Class 1,2, 4and 6 - - - - - - - = - = - - - o - oo m o m i 361
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