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 DOCVARIABLE "txtGorRPorSTD" \* MERGEFORMAT Standard for Protected Inter-Ring Connection
1. Overview

1.18 Document structure

Insert the following item in the list of clauses, after item n). Renumber as necessary.

o) Clause 15: Protected inter-ring connection

2. Terms, definitions, and notation
2.18 Terms and definitions
Insert the following definitions in alphabetical order into 3.2, renumbering as necessary.
2.18.1 pirc station: <TBD>
2.18.2 pirc peer station: <TBD>
2.18.3 pirc mate station: <TBD>
3. Abbreviations and acronyms
Insert the following abbreviations in alphabetical order into Clause 4:
PIRC
Protected Inter-Ring Connection

PG
Protection Group
PGM
Protection Group Member

<TBD>
4. Architecture overview
4.18 Protected Inter-Ring Connection
<TBD>
5. Medium access control (MAC) service and reference model
5.18 Terminology and variables
Insert the following terms and variables in alphabetical order into 6.2. Renumber as necessary.
<TBD>
5.19 MAC reference model
Change the first paragraph of 6.6 as follows:

As illustrated in Figure 6.1, the MAC comprises the MAC control sublayer and the MAC datapath sublayer. The MAC datapath sublayer comprises the protected inter-ring connection sublayer, spatially aware sublayer, the ringlet selection entity and the datapaths for the two ringlets. These components and their interconnections are illustrated in Figure 6.4 within the context of a single station view of the MAC architecture.

Replace Figure 6.4 with the following figure:
<TBD>
5.19.1 MAC control sublayer
Replace Figure 6.5 with the following figure:
<TBD>
5.19.2 MAC datapath sublayer
Replace Figure 6.6 with the following figure:
<TBD>
5.19.3 Flow of data within the MAC
Replace Figure 6.7 with the following figure:
<TBD>
6. Medium access control datapath
6.18 Datapath overview
<TBD>
Replace the contents of Figure 7.2 with the following:
<TBD>
6.19 Receive operation
<TBD>
6.20 Transmit operation
<TBD>
7. Frame formats
<TBD>
8. Topology discovery and protection
<TBD>
9. Protected inter-ring connection

9.18 Overview

<TBD>
9.18.1 PIRC Stations

PIRC-peer stations

PIRC-mate stations

9.18.2 PIRC Information Communication Between PIRC Stations

PIRC stations exchange PIRC related information to advertise their PIRC condition, and detect connectivity failures.

<TBD>
9.18.2.1 PIRC Information Communication Between PIRC-Peer Stations

PIRC messages exchanged between PIRC-peer stations.

Used also for “keep-alive” to detect ring-interconnection link failure, and existence of provisioned PIRC peer station.

<TBD>
9.18.2.2 PIRC Information Communication Between PIRC-Mate Stations

PIRC messages exchanged between PIRC-mate stations.

Used also for “keep-alive” to detect existence of provisioned PIRC mate station.

<TBD>
9.18.3 PIRC Load Balancing

<TBD>
9.18.4 PIRC Miss-Configuration Detection

<TBD>
9.18.5 PIRC Failure conditions

The following PIRC failure conditions are applicable for a PGM:

p) Detection of PIRC miss-configuration

q) Loss of connectivity with PIRC-mate station

r) Loss of connectivity with PIRC-peer station

9.18.6 PIRC maintenance commands

The following PIRC maintenance commands are applicable for a PGM:
s) PIRC forced switch command —A management directive that forces the PGM to deactivate inter-ring connectivity.
t) PIRC manual switch command—A management directive that (if not overridden) deactivates the PGM inter-ring connectivity.
u) PIRC idle command—A management directive that (if not overridden) activates PGM inter-ring connectivity.
9.18.7 PIRC Reversion Mode

A mode of operation of a PIRC station in which, upon clearing of PIRC failures, the station remains in a wait to restore protection state until the wait to restore condition is pre-empted by a higher priority protection condition elsewhere on the ring, or PIRC_IDLE administrative request.
PIRC reversion mode can be provisioned per PIRC instance.
9.18.8 PIRC Protection hierarchy
The effect of the protection condition and commands depends on the severity order, listed below, where the top-through-bottom conditions are listed in order of most-through-least severity.

v) PIRC_FORCED_SWITCH—The PIRC state following PIRC instance creation, or  subsequent to a PIRC forced switch administrative command, 
w) PIRC_FAILURE—The PIRC state during PIRC miss-configuration condition, or loss of connectivity with PIRC-mate or PIRC-peer stations. 

x) PIRC_PEER_DOWN—The PIRC state when the PIRC-peer station deactivates inter-ring connectivity.

y) PIRC_PROTECTING—The PIRC state while PIRC-mate station deactivates inter-ring connectivity.
z) PIRC_MANUAL_SWITCH—The PIRC state following PIRC manual switch administrative command.
aa) PIRC_WTR—The PIRC state after PIRC_FAILURE, the PIRC wait-to-restore timer improves stability in the presence of transient failures.
ab) PIRC_BACKOFF—The PIRC state preceding PGM activation of inter-ring connectivity, the PIRC back-off timer prevents frame duplication during PIRC transient events.

ac) PIRC_NO_REQUEST—The PIRC state while PIRC is not deactivated using management directive or other failure condition.

NOTE—The value of the backoff timer should be provisioned to the sum of : the PIRC mate message forwarding delay + the message processing and protection update delay + ring transit latency.
9.18.9 PIRC Ring-Interconnection Forwarding States

Three ring inter-connection forwarding states shall be supported:

ad) Forward all—The PIRC station disables the PIRC filtering in the inter-ring connection. For PIRC load balancing stations, this forwarding state is engaged while the PIRC protection status is PIRC_PROTECTING. For PIRC non-load balancing stations, this forwarding state is engaged while the PIRC protection status is PIRC_PROTECTING or PIRC_NO_REQUEST.

ae) Forward mine—The PIRC station enables the PIRC selective filtering in the inter-ring connection. This forwarding state is applicable only to PIRC load balancing stations. This forwarding state is engaged while the PIRC protection status is PIRC_NO_REQUEST.

af) Forward none—The PIRC station deactivates the inter-ring connection. This forwarding state is engaged while the PIRC protection status is PIRC_FORCED_SWITCH, PIRC_FAILURE, PIRC_PEER_DOWN, PIRC_WTR, PIRC_MANUAL_SWITCH or PIRC_BACKOFF.

9.19 Terminology and variables
9.19.1 Terminology
<TBD>
9.19.2 Common state machine definitions
<TBD>
9.19.3 Common state machine variables
adminPircReq[pircInst]


An administrative PIRC protection request, with the following values:

PIRC_FORCED_SWITCH —Indicates a PIRC forced switch command.

PIRC_MANUAL_SWITCH—Indicates a PIRC manual switch command.

PIRC_IDLE—Indicates the clearing of PIRC WTR state or a PIRC forced switch or PIRC manual switch command.

NULL—No PIRC administrative protection request is available.

pircTotalInstNum


The total number of protection groups instances for the PIRC station


Range: [0, 64]
<TBD>
9.19.4 Common state machine routines
pircConfigDefect(pircInst)


Determines if a configuration defect exists for a specific PIRC instance.

TRUE—A configuration defect exists for a specific PIRC instance.

FLASE—(Otherwise.)

pircWtrExpired(pircInst)


Determines if the PIRC instance protection state is PIRC_WTR state and the timer expired.



TRUE—PIRC instance protection state is PIRC_WTR state and the timer expired.



FALSE—(otherwise.)

((pircInfo[pircInst].protState==PIRC_WTR) && pircProv[pircInst].pircRevertive && ((currentTime-pircInfo[pircInst].startTime) >= pircProv[ri].wtrTimeout))

pircBackOffExpired(pircInst)


Determines if the PIRC instance protection state is PIRC_BACKOFF state and the timer expired.



TRUE—PIRC instance protection state is PIRC_BACKOFF state and the timer expired.



FALSE—(otherwise.)

((pircInfo[pircInst].protState==PIRC_BACKOFF) &&  ((currentTime-pircInfo[pircInst].startTime) >= pircProv[ri].boTimeout))

9.19.5 Variables and routines defined in other clauses
ifOperStatus

9.19.6 Defect indications
<TBD>
9.20 Frame formats
<TBD>
9.21 PIRC Database

9.21.1 pircProv

The pircProv database consists of all the PIRC administrative provisioning, per PIRC instance.
Table 1 —PIRC pircProv Database

	Variable
	Description
	Values

	pircRevertive
	see ‎15.1.7
	Range: [TRUE, FALSE], Default: FALSE

	pircLoadBalancing
	see
	Range: [TRUE, FALSE]. Default: FALSE

	fastPeerMsgRpt
	number of time a PIRC-peer message should be retransmitted after PIRC status change
	Range: [1…10], Resolution: 1, Default: 3

	fastPeerMsgInterval
	time interval between PIRC-peer message retransmission after PIRC status change
	Range: [1msec…1000msec], Resolution: 1msec, Default: 10msec

	slowPeerMsgInterval
	time interval between periodic PIRC-peer message 
	Range: [10msec…10000msec], Resolution: 10msec, Default: 100msec

	fastPeerMsgRpt
	number of time a PIRC-mate message should be retransmitted after PIRC status change
	Range: [1…10], Resolution: 1, Default: 3

	fastMateMsgInterval
	time interval between PIRC-mate message retransmission after PIRC status change
	Range: [1msec…1000msec], Resolution: 1msec, Default: 10msec

	slowMateMsgInterval
	time interval between periodic PIRC-mate message 
	Range: [10msec…10000msec], Resolution: 10msec, Default: 100msec

	wtrTimeout
	PIRC WTR timeout interval
	Range:[0…100sec], Resolution : 1sec, Default: 10sec

	boTimeout
	PIRC Backoff timeout interval
	Range:[0…1000msec], Resolution : 10msec, Default: 50msec

	peerKeepAliveInterval
	time interval without reception of any PIRC-peer message for determining of PIRC-peer connectivity loss
	Range: [30msec…100000msec], Resolution: 10msec, Default: 350msec

	mateKeepAliveInterval
	time interval without reception of any PIRC-mate message for determining of PIRC-mate connectivity loss
	Range: [30msec…100000msec], Resolution: 10msec, Default: 350msec


9.21.2 pircInfo

The pircInfo database consists of all the PIRC dynamic information, per PIRC instance.

Table 2 —PIRC pircInfo Database

	Variable
	Description
	Values

	protState
	PIRC protection state (see ‎15.1.8)
	 —

	startTime
	triggering time of the WTR or Backoff timer
	—

	ifOperStatus
	the station ifOperStatus at the time of the last update
	—

	active
	indicates if the PIRC station could perform ring-interconnection functionality
	Range: [TRUE, FALSE]

	boFwd
	relevant only for load-balancing PIRC stations – indicates if the PIRC station should forward my PIRC flows during PIRC backoff state
	Range: [TRUE, FALSE]


9.21.3 pircPeerMsg

The pircPeerMsg database consists of all the parameters related to PIRC-peer messages, per PIRC instance.

Table 3 —PIRC pircPeerMsg Database

	Variable
	Description
	Values

	fastMsgCnt
	number of fast PIRC-peer messages remained to be retransmitted (after PIRC status change)
	Range: [0…10], Resolution: 1

	timeout
	indication for loss of PIRC-peer communication connectivity
	Range: [TRUE, FALSE]

	ok
	the ok field from the last received PIRC-peer message
	Range: [TRUE, FALSE]

	ms
	the ms field from the last received PIRC-peer message
	Range: [TRUE, FALSE]


9.21.4 pircMateMsg

The pircMateMsg database consists of all the parameters related to PIRC-mate messages, per PIRC instance.

Table 4 —PIRC pircMateMsg Database

	Variable
	Description
	Values

	fastMsgCnt
	number of fast PIRC-mate messages remained to be retransmitted (after PIRC status change)
	Range: [0…10], Resolution: 1

	timeout
	indication for loss of PIRC-mate communication connectivity
	Range: [TRUE, FALSE]

	macAddress
	MAC address of last received PIRC-mate message
	—

	ok
	the ok field from the last received PIRC-mate message
	Range: [TRUE, FALSE]

	ms
	the ms field from the last received PIRC-mate message
	Range: [TRUE, FALSE]


9.22 State machines
9.22.1 State machine functions
9.22.2 PircPeerMsgReceive state machine
9.22.2.1 PircPeerMsgReceive state machine overview
<TBD>
9.22.2.2 PircPeerMsgReceive state machine definitions
<TBD>
9.22.2.3 PircPeerMsgReceive state machine variables
<TBD>
9.22.2.4 PircPeerMsgReceive state machine routines
<TBD>
9.22.2.5 PircPeerMsgReceive state table
<TBD>
9.22.3 PircMateMsgReceive state machine
9.22.3.1 PircMateMsgReceive state machine overview
<TBD>
9.22.3.2 PircMateMsgReceive state machine definitions
<TBD>
9.22.3.3 PircMateMsgReceive state machine variables
<TBD>
9.22.3.4 PircMateMsgReceive state machine routines
<TBD>
9.22.3.5 PircMateMsgReceive state table
<TBD>
9.22.4 PircControl state machine
9.22.4.1 PircControl state machine overview
<TBD>
9.22.4.2 PircControl state machine definitions
<TBD>
9.22.4.3 PircControl state machine variables
pircInst
oldPircInfo

<TBD>
9.22.4.4 PircControl state machine routines
pircPeerMsgChange(pircInst)


Determines if there is a change in the PIRC peer station message 

TRUE—There is change in the PIRC peer station message

FLASE—(Otherwise.)

(pircOldPeerMsg[pircInst] !=  pircPeerMsg[pircInst])

pircMateMsgChange(pircInst)


Determines if there is a change in the PIRC mate station message 

TRUE—There is change in the PIRC mate station message

FLASE—(Otherwise.)

(pircOldMateMsg[pircInst] !=  pircMateMsg[pircInst])

pircProtUpdate(pircInst)

A routine whose functionality is defined by the PircProtectionUpdate state machine.
9.22.4.5 PircControl state table
	Current State
	Row
	Next State

	State
	Condition
	
	Action
	State

	START
	—
	1
	pircInst = 0;
	LOOP

	LOOP
	pircInst > pircTotalInstNum
	2
	pircInst = 0;
	LOOP

	
	pircInfo[pircInst].ifOperStatus != ifOperStatus
	3
	oldPircInfo = pircInfo[pircInst];

pircProtUpdate(pircInst);
	TXMSG

	
	adminPircReq[pircInst] != NULL
	4
	
	

	
	pircPeerMsgChange(pircInst)
	5
	
	

	
	pircConfigDefect(pircInst)
	6
	
	

	
	pircMateMsgChange(pircInst)
	7
	
	

	
	pircWtrExpired(pircInst)
	8
	
	

	
	pircBackOffExpired(pircInst)
	9
	
	

	
	—
	10
	pircInst++;
	LOOP

	TXMSG
	oldPircInfo == pircInfo[pircInst]
	11
	pircPeerMsg[pircInst].fastMsgCnt = pircProv[pircInst].fastPeerMsgRpt;

pircMateMsg[pircInst].fastMsgCnt = pircProv[pircInst].fastMateMsgRpt;
	NEXT

	NEXT
	—
	12
	pircInst++;
	LOOP


9.22.5 PircProtectionUpdate state machine
9.22.5.1 PircProtectionUpdate state machine overview
<TBD>
9.22.5.2 PircProtectionUpdate state machine definitions
<TBD>
9.22.5.3 PircProtectionUpdate state machine variables
<TBD>
9.22.5.4 PircProtectionUpdate state machine routines
pircStationOk(pircInst)


A determines if the PIRC station is capable of being activated for ring-interconnection

TRUE—The PIRC station is capable of being activated for ring-interconnection

FLASE—(Otherwise.)

(pircInfo[pircInst].ifOperStatus == up) && !pircPeerMsg[pircInst].timeout && !pircConfigDefect[pircInst])

pircMateOk(pircInst)


A determines if the PIRC mate station is capable of being activated for ring-interconnection

TRUE—The PIRC mate station is capable of being activated for ring-interconnection

FLASE—(Otherwise.)

(!pircMateMsg[pircInst].timeOut && stationExist(pircMateMsg[pircInst].macAddress)) &&  pircMateMsg[pircInst].ok)

stationExist(macAddress)


A determines if the PIRC mate appears in topology

TRUE—The PIRC mate station appears in topology

FLASE—(Otherwise.)

Boolean

stationExist(macAddress)

{

int ringlet,hops;

for (ringlet = 0; ringlet < 2; ringlet += 1)

for (hops = 1; hops <= ringInfo.totalHopsRx[ringlet]; hops += 1)





if (topoEntry[ringlet][hops].valid  && macAddress == (topoEntry[ringlet][hops].macAddress)





return(TRUE);

return(FALSE);

}

9.22.5.5 PircProtectionUpdate state table

	Current State
	Row
	Next State

	State
	Condition
	
	Action
	State

	START
	—
	1
	pircInfo[pircInst].ifOperStatus = ifOperStatus;

pircOldPeerMsg[pircInst] =  pircPeerMsg[pircInst];

pircOldMateMsg[pircInst] =  pircMateMsg[pircInst];
	ADMIN

	ADMIN
	(adminPircReq[pircInst] == PIRC_FORCED_SWITCH) || (pircInfo[pircInst].protState == PIRC_FORCED_SWITCH)
	2
	pircInfo[pircInst].protState = PIRC_FORCED_SWITCH;

pircInfo[pircInst].active = FALSE;
	FINAL

	
	!pircStationOk(pircInst)
	3
	pircInfo[pircInst].protState = PIRC_FAILURE;

pircInfo[pircInst].active = FALSE;
	FINAL

	
	!pircPeerMsg[pircInst].ok || pircPeerMsg[pircInst].ms
	4
	pircInfo[pircInst].protState = PIRC_PEER_DOWN;

pircInfo[pircInst].active = TRUE;
	FINAL

	
	!pircMateOk(pircInst) || pircMateMsg[pircInst].ms
	5
	pircInfo[pircInst].active = TRUE;
	PROTECT

	
	(adminPircReq[pircInst] == PIRC_MANUAL_SWITCH) || (pircInfo[pircInst].protState == PIRC_MANUAL_SWITCH)
	6
	pircInfo[pircInst].protState = PIRC_MANUAL_SWITCH;

pircInfo[pircInst].active = FALSE;
	FINAL

	
	—
	7
	—
	NOFAIL

	PROTECT
	pircInfo[pircInst].protState == PIRC_PROTECTING
	8
	—
	FINAL

	
	pircInfo[pircInst].protState != PIRC_BACKOFF
	9
	pircInfo[pircInst].protState = PIRC_BACKOFF;

pircInfo[pircInst].startTime = currentTime;

pircInfo[pircInst].boFwd = fromPircIdle();
	FINAL

	
	pircBackOffExpired(pircInst)
	10
	pircInfo[pircInst].protState = PIRC_PROTECTING;
	FINAL

	
	—
	11
	—
	FINAL

	NOFAIL
	pircInfo[pircInst].protState == PIRC_NO_REQUEST
	12
	—
	FINAL

	
	pircInfo[pircInst].protState == PIRC_PROTECTING
	13
	pircInfo[pircInst].protState = PIRC_NO_REQUEST;
	FINAL

	
	(pircInfo[pircInst].protState == PIRC_BACKOFF) &&  pircInfo[pircInst].boFwd
	14
	pircInfo[pircInst].protState = PIRC_NO_REQUEST;
	FINAL

	
	pircBackOffExpired(pircInst)
	15
	pircInfo[pircInst].protState = PIRC_NO_REQUEST;
	FINAL

	
	pircInfo[pircInst].protState == PIRC_FAILURE
	16
	pircInfo[pircInst].protState = PIRC_WTR;

pircInfo[pircInst].startTime = currentTime;
	FINAL

	
	(pircInfo[pircInst].protState == PIRC_WTR) && (adminPircReq[pircInst] == NULL) && !pircWtrExpired(pircInst)
	17
	—
	FINAL

	
	pircInfo[pircInst].protState != PIRC_BACKOFF
	18
	pircInfo[pircInst].protState = PIRC_BACKOFF;

pircInfo[pircInst].startTime = currentTime;

pircInfo[pircInst].boFwd = FALSE;

pircInfo[pircInst].active = TRUE;
	FINAL

	FINAL
	—
	19
	adminPircReq[pircInst] = NULL
	RETURN


9.22.6 PircPeerMsgTransmit state machine
9.22.6.1 PircPeerMsgTransmit state machine overview
<TBD>
9.22.6.2 PircPeerMsgTransmit state machine definitions
<TBD>
9.22.6.3 PircPeerMsgTransmit state machine variables
pircInst

9.22.6.4 PircPeerMsgTransmit state machine routines
sendPircPeerMsg(pircInst)


A routine whose functionality is defined by <TBD>
9.22.6.5 PircPeerMsgTransmit state table
	Current State
	Row
	Next State

	State
	Condition
	
	Action
	State

	START
	—
	1
	pircInst = 0;
	LOOP

	LOOP
	pircInst > pircTotalInstNum
	2
	pircInst = 0;
	LOOP

	
	pircPeerMsg[pircInst].fastMsgCnt == pircProv[pircInst].fastPeerMsgRpt
	3
	pircPeerMsg[pircInst].fastMsgCnt--;


	TX

	
	(pircPeerMsg[pircInst].fastMsgCnt > 0) && (currentTime – pircPeerMsg[pircInst].lastMsgTime >= pircProv[pircInst].fastPeerMsgInterval)
	4
	
	

	
	currentTime – pircPeerMsg[pircInst].lastMsgTime >= pircProv[pircInst].slowPeerMsgInterval
	5
	—
	TX

	
	—
	6
	pircInst++;
	LOOP

	TX
	
	7
	pircPeerMsg[pircInst].lastMsgTime = currentTime;

sendPircPeerMsg(pircInst);

pircInst++;
	LOOP


9.22.7 PircMateMsgTransmit state machine
9.22.7.1 PircMateMsgTransmit state machine overview
<TBD>
9.22.7.2 PircMateMsgTransmit state machine definitions
<TBD>
9.22.7.3 PircMateMsgTransmit state machine variables
pircInst

9.22.7.4 PircMateMsgTransmit state machine routines
sendPircMateMsg(pircInst)


A routine whose functionality is defined by <TBD>
9.22.7.5 PircMateMsgTransmit state table
	Current State
	Row
	Next State

	State
	Condition
	
	Action
	State

	START
	—
	1
	pircInst = 0;
	LOOP

	LOOP
	pircInst > pircTotalInstNum
	2
	pircInst = 0;
	LOOP

	
	pircMateMsg[pircInst].fastMsgCnt == pircProv[pircInst].fastMateMsgRpt
	3
	pircMateMsg[pircInst].fastMsgCnt--;


	TX

	
	(pircMateMsg[pircInst].fastMsgCnt > 0) && (currentTime – pircMateMsg[pircInst].lastMsgTime >= pircProv[pircInst].fastMateMsgInterval)
	4
	
	

	
	currentTime – pircMateMsg[pircInst].lastMsgTime >= pircProv[pircInst].slowMateMsgInterval
	5
	—
	TX

	
	—
	6
	pircInst++;
	LOOP

	TX
	
	7
	pircMateMsg[pircInst].lastMsgTime = currentTime;

sendPircMateMsg(pircInst);

pircInst++;
	LOOP


9.23 Protocol Implementation Conformance Statement (PICS) proforma for Clause ‎15
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