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144. Multipoint MAC Control for 100G—EPON

144.1 Overview

144.1.1 Goals and objectives

144.1.2 Position of Multipoint MAC Control within the IEEE 802.3 hierarchy
144.1.3 Functional block diagram

144.1.4 Service interfaces

144.1.5 State diagram conventions
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144.1.6 State diagram conventions

The body of this standard comprises state diagrams, including the associated definitions of variables,
constants, and functions. In case of any discrepancies between a state diagram and descriptive text, the state
diagram prevails.

The notation used in the state diagrams follows the conventions of 21.5. State diagram timers follow the
conventions of 14.2.3.2 augmented as follows:

a) [start x_timer, y] sets expiration of y to timer x_timer-.
b) [stop x_timer] aborts the timer operation for x_timer asserting x_timer _not_done indefinitely.

The notation ++ after a variable indicates it is to be incremented by 1. The notation — — after a variable
indicates it is to be decremented by 1. The notation — after a variable indicates that the counter value is to
be decremented by the following value. The notation += after a variable indicates that the counter value is to
be incremented by the following value. Code examples given in this clause adhere to the style of the “C”
programming language.

The state diagrams use an abbreviation MACR as a shorthand form for MA_ CONTROL.request, MACI as a
shorthand form for MA_CONTROL.indication, MADR as a shorthand for MA DATA .request, and MADI
as a shorthand for MA_ DATA. indication primitives.

The vector notations used in the state diagrams for bit vector use 0 to mark the first received bit and so on
(for example data<15:0>), following the conventions of 3.1 for bit ordering.

a<b: A function that is used to compare two values. Returned value is true when b is larger than a allow-
ing for wrap around of @ and b. The comparison is made by subtracting b from « and testing the MSB. When
MSB(a—b) = 1 the value true is returned, else false is returned. In addition, the following functions are
defined in terms of a < b:

a > bisequivalentto !(a < b ora = b)

a > b is equivalent to !(a < b)

a < b is equivalent to !(a > b)

144.2 Multipoint MAC Control operation
144.2.1 Principles of Multipoint MAC Control

144.2.2 Multipoint transmission control, Control Parser, and Control Multiplexer

144.3 Multipoint Control Protocol (MPCP)
144.3.1 Principles of Multipoint Control Protocol

144.3.2 Compatibility considerations
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144.3.3 Discovery processing

Discovery is the process whereby newly connected or off-line ONUs are provided access to the PON. The
process is driven by the OLT, which periodically makes available Discovery Windows during which off-line
ONUs are given the opportunity to make themselves known to the OLT. The periodicity of these windows is
unspecified. The OLT signifies that a discovery period is occurring by broadcasting a DISCOVERY GATE
MPCPDU, which includes the starting time and length of the Discovery Window, along with the Discovery
Information field, as defined in [[iBI6H. With the appropriate settings of individual flags contained in this
16 bit wide field, the OLT notifies all the ONUs about its upstream and downstream channel transmission
capabilities. Note that the OLT may simultaneously support more than one data rate in the given
transmission direction.

Off-line ONUs, upon receiving a DISCOVERY GATE MPCPDU, wait for the period to begin and then
transmit a REGISTER_REQ MPCPDU to the OLT. Discovery Windows are unique in that they are the only
times when multiple ONUs can access the PON simultaneously, and transmission overlap can occur. In
order to reduce transmission overlaps, a contention algorithm is used by all ONUs. Measures are taken to
reduce the probability for overlaps by artificially simulating a random distribution of distances from the
OLT. Each ONU waits a random amount of time before transmitting the REGISTER_REQ MPCPDU that is
shorter than the length of the Discovery Window. Note that multiple valid REGISTER _REQ MPCPDUs can
be received by the OLT during a single Discovery Window. Included in the REGISTER _REQ MPCPDU is
the ONU’s MAC address and number of maximum pending grants. Additionally, a registering ONU notifies
the OLT of its transmission capabilities in the upstream and downstream channels by setting appropriately
the flags in the Discovery Information field, as specified in [lSHGB-

Note that even though a compliant ONU is not prohibited from supporting more than one data rate in any
transmission channel, it is expected that a single supported data rate for upstream and downstream channel is
indicated in the Discovery Information field. Moreover, in order to assure maximum utilization of the
upstream channel and to decrease the required size of the guard band between individual data bursts, the
registering ONU notifies the OLT of the laser on/off times, by setting appropriate values in the Laser On
Time and Laser Off Time fields, where both values are expressed in the units of 1 EQ.

Editor’s Note (to be removed prior to publication): need to review the use of EQ as the unit of time / size, and
decide whether it is EQ, TQ, blocks, etc. in each and single case.

Upon receipt of a valid REGISTER_REQ MPCPDU, the OLT registers the ONU, allocating and assigning
two new port identities (PLID and MLID), and bonding them to corresponding MACs in the OLT.

The next step in the process is for the OLT to transmit a REGISTER MPCPDU containing the PLID and
MLID to the newly discovered ONU. The REGISTER MPCPDU also contains the OLT’s required
synchronization time. Moreover, the OLT echoes the maximum number of pending grants. The OLT also
sends the target value of laser on time and laser off time, which may be different than laser on time and laser
off time delivered by the ONU in the REGISTER_REQ MPCPDU.

The OLT at that time has enough information to schedule the ONU for access to the PON and transmits a
standard GATE MPCPDU allowing the ONU to transmit a REGISTER _ACK MPCPDU. Upon receipt of
the REGISTER _ACK MPCPDU, the discovery process for that ONU is complete, the ONU is registered
and normal message traffic can begin. It is the responsibility of Layer Management to perform the MAC
bonding, and start transmission from/to the newly registered ONU. The discovery message exchange is
illustrated in Figure 144-2.

There may exist situations when the OLT requires that an ONU go through the discovery sequence again and
reregister. Similarly, there may be situations where an ONU needs to inform the OLT of its desire to
deregister. The ONU can then reregister by going through the discovery sequence. For the OLT, the
REGISTER MPCPDU may indicate a value, Reregister or Deregister, that if either is specified forces the
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receiving ONU into reregistering. For the ONU, the REGISTER REQ MPCPDU contains the Deregister bit
that signifies to the OLT that this ONU needs to be deregistered.

The Discovery process also includes announcement of the Splalue structure using the SYNC _PATTERN
MPCPDU exchange between the OLT and the ONU. Two or three separate SYNC_PATTERN MPCPDUs
are sent by the OLT, announcing the value of SP;, SP,, and optionally SP; portions of the FEC unprotected
area in the head of the upstream burst (see <reference to clause 143>). Repeat counts for SP;, SP,, and
optionally SP; during the Discovery Window are announced within the DISCOVERY_GATE MPCPDU.
Repeat counts for SP;, SP,, and optionally SP; outside of the Discovery Window (normal granting
operation) are announced within the REGISTER MPCPDU. Combined, this allows the OLT to effectively
configure the Sync Pattern structure and optimize it for the specific OLT receiver implementation.

OLT ONU

— DISCOVERY GATE!
| DA =MAC Control, SA=OLT MAC address
content = Channel + Start Time + Grant + Sync Time ]

+ Discovery Information

Grant start
Random
Discovery — REGISTER_REQ' delay

window DA = MAC Control, SA = ONU MAC address Y

content = Pending Envelopes + Discovery Information +
v Laser On Time + Laser Off Time

— REGISTER!
[~ DA =ONU MAC address, SA = OLT MAC address

content = PLID + MLID + Sync Time + echo of pending grants + L »
target Laser On Time + target Laser Off Time

— GATE?
DA = MAC control, SA=OLT MAC address
content = Channel + Start Time + Grant )

— REGISTER_ACK?
DA = MAC Control, SA = ONU MAC address |
l&— content = echo of PLID + echo of MLID + echo of Sync Time

Discovery handshake completed

! Messages sent on a broadcast PLID
2 Messages sent on unicast PLID

Figure 144-2—Discovery handshake message exchange
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oLT 1 ONU
— SYNC PATTERN

DA =MAC control, SA = OLT MAC address
content = SP; value + SpInfo —p

— SYNC_PATTERN!
DA =MAC control, SA = OLT MAC address
content = SP, value + SpInfo —p

— SYNC_PATTERN!3
DA =MAC control, SA = OLT MAC address

content = SP3 value + SpInfo -
— DISCOVERY GATE!
| DA =MAC Control, SA =OLT MAC address
content = Channel + Start Time + Grant +Syne Time —p!

+ Discovery Information + Repeat Count SPy /53

Grant start [
Random
Discovery — REGISTER_REQ' delay

window DA = MAC Control, SA = ONU MAC address A 4

content = Pending grants + Discovery Information +
v Laser On Time + Laser Off Time

— REGISTER!
[ DA =ONU MAC address, SA = OLT MAC address

content = PLID + MLID + Syne-Fime+ echo of pending grants + L »
target Laser On-Time=+target Laser Off Time-+ Repeat Count SPy /3

— GATE?
DA = MAC control, SA=OLT MAC address
content = Channel + Start Time + Grant >

— REGISTER _ACK?
DA = MAC Control, SA=ONU MAC address |

&« content = echo of PLID + echo of MLID-+-eche-of Syne-Time

Discovery handshake completed

! Messages sent on a broadcast PLID

2 Messages sent on unicast PLID
3 Present only when SpCount in SYNC PATTERN MPCPDU is equal to 3

Figure 144—2—Discovery handshake message exchange

Copyright © 2018 IEEE. All rights reserved.
This is an unapproved IEEE Standards draft, subject to change.

118

01NN bW~

DN D A DD DS DD DS DS D WLWUWWWUWWWUWWNNNNDDNNNDDNDDNLNDRE = - =



Draft Amendment to IEEE Std 802.3-2015

|IEEE Draft P802.3ca/D1.1

IEEE P802.3ca 100G-EPON PHY Task Force 23 May 2018
TCC AT TMCC AT TMCTTIACT
DA, DA, A REGISTER_REQ,
DISCOVERY, REGISTER, Status,
ChMap, PLID, Flags,
StartTime, MLID, PendingGrants,
GrantLength, Status, RTT,
SyncTime, PendingGrants, LaserOnTime,
DiscoveryInfo, LaserOnTime, LaserOffTime,
DiscoveryLength) LaserOffTime) Discoverylnfo)

Discovery Processing
(OLT, broadcast instance)

l T

MCI:MADR(DA, SA, m_sdu_ctl) OpcodeRx specific activation
OpcodeRx = REGISTER_REQ

Instances of Service Interface:
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

Figure 144-3—Discovery Processing service interfaces (OLT, broadcast instance)

LocalTime —p»

"REGISTER_REQ,

DA, DA, DA,

DISCOVERY, REGISTER, SYNC_PATTERN, Status,

ChMap, PLID, SpValue, Flags,
StartTime, MLID, SpBalanced, PendingGrants,
GrantLength, Status, SpCount, RTT,
SyncTime; PendingGrants, Splndex) LaserOnTime,
DiscoveryInfo, LaserOnTime;- LaserOffTime,
DiscoverylLength LaserOffTime- Discoverylnfo)

RepeatCountSp1,
RepeatCountSp2,
RepeatCountSp3)

RepeatCountSp1,
RepeatCountSp2,
RepeatCountSp3)

Discovery Processing
(OLT, broadcast instance)

l T

MCI:MADR(DA, SA, m_sdu_ctl) OpcodeRx specific activation
OpcodeRx = REGISTER_REQ

Instances of Service Interface:
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

Figure 144-3—Discovery Processing service interfaces (OLT, broadcast instance)

LocalTime —p
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Discovery Processing
(OLT, unicast instance)

MCC:MACR( MCC:MACR( MCC:MACR( TICCMACT MCC:MACI(
DA, DA, , A REGISTER, REGISTER_ACK,
GATE, REGISTER, REGISTER_ACK, SA, SA,
ChMap, PLID, Status) PLID, PLID,
StartTime, MLID, MLID, MLID,
LLID[7], Status, Status) Status,
Length([7], PendingGrants, RTT)
Fragment[7], LaserOnTime,
ForceReport[7]) LaserOffTime)

v v
[4—TimeStampDrift

l4—— mpcp_timer_done

—p Registered

DA,

GATE,

ChMap,
StartTime,
LLID[7],
Length[7],
Fragment[7],
ForceReport[7])

l

MCI:MADR(DA, SA, m_sdu_ctl)

MCC = interface to MAC Control client
Figure 144—4—Discovery Processing service interfaces (OLT, unicast instance)

DA,

REGISTER,
PLID,

MLID,

Status,
PendingGrants,
e
LaserOfffime;
RepeatCountSp1,
RepeatCountSp2,
RepeatCountSp3)

T

OpcodeRx specific activation

OpcodeRx = REGISTER_REQ
OpcodeRx = REGISTER_ACK
Instances of Service Interface:
MCI = interface to MAC Control multiplexer

REGISTER_ACK,
Status)

A REGISTER,

PLID,
MLID,
Status)

"REGISTER_ACK,
SA

PLID,
MLID,
Status,
RTT)

Discovery Processing
(OLT, unicast instance)

[4—TimeStampDrift
l4—— mpcp_timer_done

—p Registered

l

MCI:MADR(DA, SA, m_sdu_ctl)

MCC = interface to MAC Control client

T

OpcodeRx specific activation

OpcodeRx = REGISTER_REQ
OpcodeRx = REGISTER_ACK

Instances of Service Interface:
MCI = interface to MAC Control multiplexer

Figure 144-4—Discovery Processing service interfaces (OLT, unicast instance)
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MCC:MACR( MCC:MACR( MCC:MACI( MCC:MACI(

DA, DA, REGISTER, REGISTER_REQ,

REGISTER_REQ, REGISTER_ACK, SA, Status,

Status, Status) PLID, Flags,

LaserOnTime, MLID, PendingGrants,

LaserOffTime, Status) RTT,

Discoverylnfo) LaserOnTime,
LaserOffTime,
DiscoverylInfo)

v

[ 4—TimeStampDrift
Discovery Processing «— mpcp_timer_done
(ONU)

MCI:MADR(DA, SA, m_sdu_ctl) OpcodeRx specific activation
OpcodeRx = REGISTER

—p Registered

Instances of Service Interface:
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

Figure 144-5—Discovery Processing service interfaces (ONU)

VICU. VIAUT(
SYNC_PATTERN,
SpValue,
SpBalanced,
SpCount,
Splndex,
RepeatDiscover,
RepeatGrant)

SYNC_PATTERN Validation
(ONU)

|

OpcodeRx specific activation
OpcodeRx = SYNC_PATTERN

Instances of Service Interface:
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

Figure 144—6—SYNC_PATTERN Validation service interfaces (ONU)

144.3.3.1 Constants

LaserOffTimeCapability
TYPE: 8-bit unsigned
This constant represents the time required to terminate the laser, in the units of 1 EQ. While the
default value corresponds to a maximum allowed T (as specified in [[SBISHISSS and [EBISISSS).

implementations may set it to the actual value time period required for turning off the laser, as

specified in [SHEE.

VALUE: 0xC8 (512 ns, default value)
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LaserOnTimeCapability

TYPE: 8-bit unsigned
This constant represents the time required to initialize the laser, in the units of 1 EQ. While the
default value corresponds to a maximum allowed T, (as specified in - and -),

implementations may set it to the actual value time period required for turning on the laser, as

specified in SR

VALUE: 0xC8 (512 ns, default value)

guardThresholdOLT

This constant holds the maximal amount of drift allowed for a timestamp received at the OLT. This
value is measured in units of 1 EQ.

TYPE: integer

VALUE: 8

144.3.3.2 Variables

BEGIN

This variable is defined in 144.3.3.2.

DataRx

This variable is defined in 144.3.3.2.

DataTx

This variable is defined in 144.3.3.2.

GrantEndTime

TYPE: 32-bit unsigned

This variable holds the time at which the OLT expects the ONU grant to complete. Failure of a
REGISTER ACK message from an ONU to arrive at the OLT before GrantEndTime is a fatal error
in the discovery process, and causes registration to fail for the specified ONU, which may then
retry to register. The value of GrantEndTime is expressed in the units of 1 EQ.

InsideDiscoveryWindow

TYPE: Boolean
This variable holds the current status of the Discovery Window. It is set to true when the Discovery
Window opens, and is set to false when the Discovery Window closes.

LocalTime
This variable is defined in 144.3.3.2.

122

Copyright © 2018 IEEE. All rights reserved.
This is an unapproved IEEE Standards draft, subject to change.

01NN bW~

DN D A DD DS DD DS DS D WLWUWWWUWWWUWWNNNNDDNNNDDNDDNLNDRE = - =



Draft Amendment to IEEE Std 802.3-2015 |IEEE Draft P802.3ca/D1.1
IEEE P802.3ca 100G-EPON PHY Task Force 23 May 2018

m_sdu_ctl
This variable is defined in 144.3.3.2.

OpcodeRx
This variable is defined in 144.3.3.2.

PendingGrants

TYPE: 16-bit unsigned
This variable holds the maximum number of pending grants that an ONU is able to queue.

Registered

TYPE: Boolean
This variable holds the current result of the Discovery Process. It is set to true once the discovery
process is complete and registration is acknowledged.

RepeatCountSpl

TYPE: 16-bit unsigned

This variable indicates how many times SP; pattern is transmitted during the regular granting oper-
ation (when transmitted within the REGISTER MPCPDU) or during the Discovery Window (when
transmitted within the DISCOVERY_GATE MPCPDU).

RepeatCountSp2

TYPE: 16-bit unsigned

This variable indicates how many times SP, pattern is transmitted during the regular granting oper-
ation (when transmitted within the REGISTER MPCPDU) or during the Discovery Window (when
transmitted within the DISCOVERY GATE MPCPDU).

RepeatCountSp3

TYPE: 16-bit unsigned

This variable indicates how many times SP5 pattern is transmitted during the regular granting oper-
ation (when transmitted within the REGISTER MPCPDU) or during the Discovery Window (when
transmitted within the DISCOVERY_GATE MPCPDU).

SpBalanced

TYPE: Boolean

This variable indicates whether the Sync Pattern element carried in the Sp Value variable is expected
to be transmitted in the balanced fashion (when set to True) or not (when set to False). Details about
the balanced and unbalanced Sync Pattern element transmission are covered in <TBD, likely PCS
Clause>.

SpCount

TYPE: 2-bit unsigned integer

This variable indicates how many Sync Pattern elements are announced by the OLT in the SYN-
C_PATTERN MPCPDU sequence. Two values are possible, i.e., 2 or 3, depending on whether the
AGC and CDR Sync Pattern elements are defined separately or not. Details about individual Sync

Pattern elements, their number, and meaning are covered in <TBD. likely PCS Clause>.

Splndex

TYPE: 2-bit unsigned

This variable indicates the number of the Sync Pattern element announced by the OLT in the SYN-
C_PATTERN MPCPDU. The Splndex values are 0-based and may have values up to SpCount - 1,
i.e., for SpCount = 2, SpIndex may have values of 0 or 1, and for SpCount = 3, SpIndex may have
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values of 0, 1, or 2. Details about individual Sync Pattern elements, their number, and meaning are
covered in <TBD, likely PCS Clause>.

SpIndexVector
TYPE: Vector of 2-bit unsigned integer

This vector stores values of Spindex variables received by the ONU since the last reset of this vec-
tor. Individual values stored in this vector are sorted in an increasing order.

SpValue
TYPE: 257-bit unsigned integer

This variable holds the value of the Sync Pattern element (SP 1= SP), or SPE), mapped from the

SpValue field in the SYNC PATTERN MPCPDU.

TimeStampDrift
This variable is defined in 144.3.3.2.

144.3.3.3 Functions
None-PushSplndex ( IndexValue )

This function inserts a new Splndex value (represented by the IndexValue variable) into the
SplndexVector, sorting all values in an increasing order.

ClearSplndex ()

This function clears the content of the Sp/ndexVector and sets its size to zero.

IsSpIndex VectorFull ( SpCount )
This function verifies whether the given SplndexVector is full, i.e., contains all Sp/ndex values of 0,
... SpCount - 1, and the size of SpIndexVector is equal to SpCount. A return value of True indicates
that the SpIndexVector contains all expected Splndex values. The value of False is returned other-
wise.

144.3.3.4 Timers

discovery window_size timer
This timer is used to wait for the event signaling the end of the Discovery Window.
VALUE: The timer value is set dynamically based on the parameters received in a DISCOVERY
GATE message.
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This timer is used to measure the arrival rate of MPCP frames in the link. Failure to receive frames
is considered a fatal fault and leads to deregistration.

144.3.3.5 Messages

MAC:MADI(DA, SA, m_sdu, receiveStatus)
The service primitive is defined in 2.3.2.

MAC:MADR (DA, SA, m_sdu)

The service primitive is defined in 2.3.2.

MCC:MACR(DA, SYNC_PATTERN, SpValue, SpBalanced, SpCount, SpIndex)

This service primitive is used by the MAC Control client at the OLT to initiate the

transmission of Sync Pattern element configuration information to ONUs. This primitive

accepts the following parameters:

DA:
SYNC_ PATTERN:

Multicast MAC address.
Opcode for SYNC PATTERN MPCPDU as defined in

SpValue:

SpBalanced:

SpCount:

Splndex:

Table 31A-1.

A 257-bit value representing a portion of the Sync Pattern
(SP;. SP, or SP;, as indicated by Sp/ndex parameter), where
bits 1 through 256 are mapped into the Splalue field in the
SYNC_PATTERN MPCPDU, and bit 0 is mapped into bit 15
the Splnfo field in the SYNC PATTERN MPCPDU.

A Boolean value indicating whether the given Sync Pattern
element carried in the Sp Value parameter is to be transmitted in
a balanced manner (when set to #ue) or not (when set to false).
This parameter maps into bit 7 in the Sp/nfo field in the SYN-
C_PATTERN MPCPDU.

A value indicating the number of Sync Pattern elements that
are configured by the OLT on the ONU. This parameter maps
into bits 3-4 in the Sp/nfo field in the SYNC PATTERN
MPCPDU.

A value indicating the number of the Sync Pattern element
being configured by the OLT on the ONU. This parameter
maps into bits 0-1 in the Sp/nfo field in the SYNC PATTERN
MPCPDU.

MCC:MACI(SYNC PATTERN, SpValue, SpBalanced, SpCount, SpIndex)

This service primitive is used by the MAC Control client at the OLT to initiate the

transmission of Sync Pattern element configuration information to ONUs. This primitive

accepts the following parameters:

SYNC PATTERN:

Opcode for SYNC PATTERN MPCPDU as defined in

SpValue:

SpBalanced:

Table 31A-1.

A 257-bit value representing a portion of the Sync Pattern
(SP;., SP, or SP;, as indicated by Splndex parameter), where
bits 1 through 256 are mapped from the Splalue field in the
SYNC_PATTERN MPCPDU, and bit 0 is mapped from bit 15
the Splnfo field in the SYNC_PATTERN MPCPDU.

A Boolean value indicating whether the given Sync Pattern
element carried in the SpValue parameter is to be transmitted in
a balanced manner (when set to t7ue) or not (when set to false).
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This parameter maps from bit 7 in the Sp/nfo field in the SYN-
C_PATTERN MPCPDU.

SpCount: A value indicating the number of Sync Pattern elements that
are configured by the OLT on the ONU. This parameter maps
from bits 3-4 in the Spinfo field in the SYNC PATTERN
MPCPDU.

Splndex: A value indicating the number of the Sync Pattern element
being configured by the OLT on the ONU. This parameter
maps from bits 0-1 in Splnfo field in the SYNC PATTERN
MPCPDU.

MCC:MACR(DA, DISCOVERY, ChMap, StartTime, GrantLength, SynecTime; DiscoveryInfo,
DiscoveryLength, RepeatCountSpl. RepeatCountSp2, RepeatCountSp3))
The service primitive is used by the MAC Control client at the OLT to initiate the Discovery
Process. This primitive accepts the following parameters:

DA: Multicast or unicast MAC address.

DISCOVERY: Opcode for DISCOVERY GATE MPCPDU as defined in
Table 31A-1.

ChMap: A bitmap representing the wavelength channel(s) on which to

transmit on during the assigned transmission slot. See Table
144—1 for details.

StartTime: Start time of the Discovery Window.

GrantLength: Length of the grant given for discovery.

SvneTime: The time i | ed bilize . he OLT.
Discoverylnfo: This parameter represents the Discovery Information field i

GATE MPCPDU as specified in 144.3.7.6, defining the
speed(s) the OLT is capable of receiving and speed(s) at which
the Discovery Window is opened for.

DiscoveryLength: Length of the Discovery Window process.

RepeatCountSpl: A value indicating the number of times the SP1 pattern is
transmitted during Discovery Window.

RepeatCountSp2: A value indicating the number of times the SP2 pattern is
transmitted during Discovery Window.

RepeatCountSp3: A value indicating the number of times the SP3 pattern is

transmitted during Discovery Window.

MCC:MACR(DA, GATE, ChMap, StartTime, LLID[7], Length[7], Fragment[7],
ForceReport[7])
This service primitive is used by the MAC Control client at the OLT to issue the GATE
message to an ONU. This primitive accepts the following parameters:

DA: Multicast MAC Control address as defined in Annex 31B.
GATE: Opcode for GATE MPCPDU as defined in Table 31A—1.
ChMap: A bitmap representing the wavelength channel(s) on which to

transmit on during the assigned transmission slot. See Table
144-1 for details.

StartTime: Represents the start time of the transmission grant. The start
time is compared to the local clock, to correlate the start of the
grant.

LLID[7]: Represents the logical link that is being granted a transmission

slot. Only elements j with non-zero value in associated
Length[j] field of the array are used.

Length[7]: Lengths of the individual grants. Only elements j with
non-zero value in Length/j] field of the array are used.
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Fragment[7]: Flags indicating whether fragmentation is allowed within the
given grant. Only elements j with non-zero value in associated
Length[j] field of the array are used.

ForceReport[7]: Flags indicating whether a REPORT message should be gener-
ated in the corresponding grant. Only elements j with non-zero
value in associated Length/[j] field of the array are used.

MCC:MACR(DA, REGISTER _REQ, Status, LaserOnTime, LaserOffTime, Discoverylnfo)
The service primitive is used by a client at the ONU to request the Discovery Process to
perform a registration. This primitive accepts the following parameters:

DA: Multicast MAC Control address as defined in Annex 31B.

REGISTER REQ: opcode for REGISTER REQ MPCPDU as defined in
Table 31A-1.

Status: This parameter takes on the indication supplied by the flags
field in the REGISTER_REQ MPCPDU as defined in Table
144-2.

LaserOnTime: This parameter holds the LaserOnTime value, expressed in the
units of 1 EQ, as reported by MAC client and specified in
144.3.7.6.

LaserOffTime: This parameter holds the LaserOffTime value, expressed in the
units of 1 EQ, as reported by MAC client and specified in
144.3.7.6.

Discoverylnfo: This parameter represents the Discovery Information field, as

specified in 144.3.7.6, defining the speed(s) the ONU is
capable of transmitting and speed(s) at which the registration
attempt is made.

MCC:MACI(REGISTER_REQ, Status, Flags, PendingGrants, RTT, LaserOnTime,
LaserOffTime, Discoverylnfo)
The service primitive is issued by the Discovery Process to notify the client and Layer
Management that the registration process is in progress. This primitive accepts the
following parameters:

REGISTER REQ: Opcode for REGISTER REQ MPCPDU as defined in
Table 31A-1.

Status: This parameter holds one of the following values: incoming or
retry. Value incoming is used at the OLT to signal that a
REGISTER REQ message was received successfully. The
value retry is used at the ONU to signal to the client that a
registration attempt failed and needs to be repeated.

Flags: This parameter holds the contents of the Flags field in the
REGISTER REQ message. This parameter holds a valid value
only when the primitive is generated by the Discovery Process
in the OLT.

PendingGrants: This parameter holds the contents of the Pending Envelopes
field in the REGISTER REQ message. This parameter holds a
valid value only when the primitive is generated by the
Discovery Process in the OLT.

RTT: The measured round trip time to/from the ONU is returned in
this parameter. RTT is expressed in the units of 1 EQ. This
parameter holds a valid value only when the primitive is
generated by the Discovery Process in the OLT.

LaserOnTime: This parameter holds the contents of the Laser On Time field in
the REGISTER REQ message. This parameter holds a valid
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LaserOffTime:

Discoverylnfo:
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value only when the primitive is generated by the Discovery
Process in the OLT.

This parameter holds the contents of the Laser Off Time field
in the REGISTER _REQ message. This parameter holds a valid
value only when the primitive is generated by the Discovery
Process in the OLT.

This parameter holds the contents of the Discovery
Information field in the REGISTER REQ MPCPDU. This
parameter holds a valid value only when the primitive is
generated by the Discovery process in the OLT.

MCC:MACR(DA, REGISTER, PLID, MLID, Status, PendingGrants, LaserOaTime;
LaserOffTimeRepeatCountSp1, RepeatCountSp2, RepeatCountSp3)

The service primitive is used by the MAC Control client at the OLT to initiate acceptance
of an ONU. This primitive accepts the following parameters:

DA: Unicast MAC address or multicast MAC Control address as
defined in Annex 31B.

REGISTER: Opcode for REGISTER MPCPDU as defined in Table 31A—1.

PLID: This parameter holds the logical link identification number
assigned by the MAC Control client to the PLID.

MLID: This parameter holds the logical link identification number
assigned by the MAC Control client to the MLID.

Status: This parameter takes on the indication supplied by the Flags
field in the REGISTER MPCPDU as defined in Table 144—4.

PendingGrants: This parameters echoes back the Echoed Pending Envelopes
field that was previously received in the REGISTER REQ
message.

RepeatCountSpl: A value indicating the number of times the SP1 pattern is
transmitted outside of the Discovery Window (normal granting

RepeatCountSp2: A value indicating the number of times the SP2 pattern is
transmitted outside of the Discovery Window (normal granting

RepeatCountSp3: A value indicating the number of times the SP3 pattern is

transmitted outside of the Discovery Window (normal granting

operation).

MCC:MACI(REGISTER, SA, PLID, MLID, Status, RepeatCountSpl, RepeatCountSp2,

RepeatCountSp3)

This service primitive is issued by the Discovery Process at the OLT or an ONU to notify
the MAC Control client and Layer Management of the result of the change in registration
status. This primitive accepts the following parameters:

REGISTER:

Opcode for REGISTER MPCPDU as defined in Table 31A-1.
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PLID:

MLID:
Status:

RepeatCountSpl:
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This parameter represents the MAC address of the OLT.

This parameter holds the logical link identification number
assigned by the MAC Control client to the PLID.

This parameter holds the logical link identification number
assigned by the MAC Control client to the MLID.

This parameter holds one of the following values: accepted /
denied | deregistered | reregistered.

A value indicating the number of times the SP1 pattern is

RepeatCountSp2:

transmitted outside of the Discovery Window (normal granting

operation).

A value indicating the number of times the SP2 pattern is

RepeatCountSp3:

transmitted outside of the Discovery Window (normal granting

operation).

A value indicating the number of times the SP3 pattern is

transmitted outside of the Discovery Window (normal granting

operation).

MCC:MACR(DA, REGISTER ACK, Status)
This service primitive is issued by the MAC Control clients at the ONU and the OLT to
acknowledge the registration. This primitive accepts the following parameters:

DA:
REGISTER ACK:

Status:

Multicast MAC Control address as defined in Annex 31B.
Opcode for REGISTER ACK MPCPDU as defined in
Table 31A—1.

This parameter takes on the indication supplied by the Flags
field in the REGISTER_ACK MPCPDU as defined in Table
144-5.

MCC:MACI(REGISTER ACK, SA, PLID, MLID, Status, RTT)
This service primitive is issued by the Discovery Process at the OLT to notify the client and
Layer Management that the registration process has completed. This primitive accepts the

following parameters:
REGISTER ACK:

SA:

PLID:
MLID:
Status:

RTT:

144.3.3.6 State Diagrams

Opcode for REGISTER ACK MPCPDU as defined in
Table 31A-1.

This parameter represents the MAC address of the
reciprocating device (ONU address at the OLT, and OLT
address at the ONU).

This parameter holds the logical link identification number
assigned by the MAC Control client to the PLID.

This parameter holds the logical link identification number
assigned by the MAC Control client to the MLID.

This parameter holds one of the following values: accepted /
denied | reset | deregistered.

The measured round trip time to/from the ONU is returned in
this parameter. RTT is expressed in the units of 1 EQ. This
parameter holds a valid value only when the invoking
Discovery Process in the OLT.

The Discovery Process in the OLT shall implement the Discovery Window Setup state diagram shown in
Figure 1446, Discovery Request Processing state diagram as shown in Figure 144—7, Register Processing
state diagram as shown in Figure 144-8, and Final Registration state diagram as shown in Figure 144-9. The
discovery process in the ONU shall implement the registration state diagram as shown in Figure 144-10.
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Instantiation of state diagrams as described in Figure 144—6, Figure 1447, and Figure 144-8 is performed
only at the Multipoint MAC Control instances attached to the biSaUCASBEIDIORAREE). [nstantiation of
state diagrams as described in Figure 144-9 and Figure 144—10 is performed for every Multipoint MAC
Control instance attached to a MAC associated with PLID, except the instance attached to the broadcast
channel.

Editor’s Note (to be removed prior to publication): LLID domain in .3ca is completely separate from LLID
domains in 1G-EPON, 10G-EPON, and EPoC. We do not need to worry about conflict of LLID values.
Reserve the following LLID values:

PLID broadcast = 0x0001

ULID broadcast = OxFFFF

Special LLID value = 0x0000

Need to make decision on broadcast MLID value.
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BEGIN

] |

IDLE

InsideDiscoveryWindow « false

MCC:MACR(DA,
DISCOVERY,
ChMap,
StartTime,
GrantLength,
SyncTime,
Discoverylnfo,
DiscoverylLength)

v

SEND DISCOVERY WINDOW
DataTx[0:15] < DISCOVERY GATE
DataTx[48:55] < ChMap
DataTx[56:87] < StartTime
DataTx[88:103] < GrantLength
DataTx[104:119] < SyncTime
DataTx[120:135] < DiscoveryInfo
MCI:MADR(DA, SA, m_sdu_ctl)

LocalTime = StartTime

v

DISCOVERY WINDOW

InsideDiscoveryWindow « true
[start discovery_window_size_timer, DiscoveryLength]

discovery_window_size_timer_done

Instances of Service Interface:
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

Figure 144-7—Discovery Processing OLT Window Setup state diagram
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BEGIN

L

IDLE

InsideDiscoveryWindow <« false

MCC:MACR(DA,
DISCOVERY,
ChMap,
StartTime,
GrantLength,
SyncTime:
Discoverylnfo,
DiscoverylLength,
RepeatCountSp1,
RepeatCountSp2,
RepeatCountSp3)

SEND DISCOVERY WINDOW
DataTx < DISCOVERY | ChMap | StartTime | GrantLe-
ngth | DiscoveryInfo | RepeatCountSp1 | RepeatCountSp2
| RepeatCountSp3
MCI:MADR(DA, SA, m_sdu_ctl)

LocalTime = StartTime
v

MCC:MACR(DA,
SYNC_PATTERN,
SpValue,
SpBalanced,
SpCount,
Spindex)

v

SEND_SYNC_PATTERN

DataTx < SYNC_PATTERN | Spindex |
SpCount | SpBalanced | SpValue
MCI:MADR(DA, SA, m_sdu_ctl)

DISCOVERY WINDOW

InsideDiscoveryWindow < true
[start discovery_window_size_timer, DiscoveryLength]

]

discovery_window_size_timer_done

UCT

Instances of Service Interface:
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

Figure 144-7—Discovery Processing OLT Window Setup state diagram
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BEGIN

]

IDLE

InsideDiscoveryWindow

¢ v

ACCEPT_REGISTER_REQUEST

OpcodeRx = REGISTER_REQ linsideDiscoveryWindow
SIGNAL
Flags < DataRx[48:55]

PendingGrants < DataRx[56:63]

Discoverylnfo < DataRx[64:79]

LaserOnTime < DataRx[80:87]

LaserOffTime < DataRx[88:95]

Status < incoming

MCC:MACI(REGISTER_REQ, Status, Flags, PendingGrants,
RTT, LaserOnTime, LaserOffTime, Discoverylnfo)

UcCT

Instances of Service Interface:
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

Figure 144-8—Discovery Processing OLT Process Requests state diagram
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BEGIN

al

A
WAIT_FOR_REGISTER

MCC:MACR(DA,
REGISTER,
PLID,
MLID,
Status,
PendingGrants,
LaserOnTime,
LaserOffTime)

A 4
REGISTER

DataTx[0:15] < REGISTER
DataTx[48:63] <« PLID
DataTx[64:79] < MLID
DataTx[80:87] < status

DataTx[104:111] < PendingGrants
DataTx[112:119] <« LaserOnTime
DataTx[120:127] <« LaserOffTime
MCI:MA_DATA.request(DA, SA, m_sdu_ctl)

UcCT

Instances of Service Interface:
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

Figure 144-8—Discovery Processing OLT Register state diagram
b _____________________________________________|
BEGIN

al

A
WAIT_FOR_REGISTER

MCC:MACR(DA,
REGISTER,
PLID,
MLID,
Status,
PendingGrants,
LaserOnTime,
LaserOffTime)

A 4
REGISTER

DataTx < REGISTER | PLID | MLID | status | Pending-
Grants | RepeatCountSp1 | RepeatCountSp2 | Repeat-
CountSp3

MCI:MA_DATA.request(DA, SA, m_sdu_ctl)

UCT

Instances of Service Interface:
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

Figure 144-9—Discovery Processing OLT Register state diagram
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BEGIN

||

WAIT_FOR_GATE

Registered < false

MCC:MACR(DA, GATE, ChMap, StartTime, LLID[7], Length[7],
Fragment[7], ForceReport[7])

v

WAIT FOR REGISTER_ACK

DataTx < GATE|ChMap|StartTime|LLID[7]|Length[7]|Fragment[7]|ForceReport[7]
MCI:MADR(DA, SA, m_sdu_ctl)
GrantEndTime < StartTime + Length[0] + GuardThresholdOLT

LocalTime = GrantEndTime OpcodeRx = REGISTER_ACK

COMPLETE DISCOVERY

FlagRx = ACK FlagRx != ACK
VERIFY ACK DISCOVERY NACK
MCC:MACI(REGISTER_ACK, SA, PLID, MCC:MACI(REGISTER_ACK, SA, PLID,
MLID, Status < accepted, RTT) MLID, Status «< deregister, RTT)
MCC:MACR(DA, MCC:MACR(DA,

REGISTER_ACK REGISTER_ACK,
= ’ UCT

Status = Ack) Status = Nack) >

A 4
REGISTERED

Registered « true

mpcp_timer_done + )
(OpcodeRx = REGISTER_REQ) * (FlagRx = deregister) + Registered *
MCC:MACR(DA, REGISTER, PLID, MLID, TimeStampDrift
Status = deregister) l
A\ 4
DEREGISTER

DataTx < (REGISTER|PLID|MLID|Status < deregister)
MCI:MADR(DA, SA, m_sdu_ctl)
MCC:MACI(REGISTER, SA, PLID, MLID, Status < deregistered)

Instances of Service Interface: ucT
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

NOTE—The MAC Control Client issues the grant following the REGISTER MPCPDU, taking the ONU process-
ing delay of REGISTER MPCPDU into consideration.

Figure 144—10—Discovery Processing OLT Final Registration state diagram
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BEGIN

||

WAIT_FOR_GATE

Registered < false

MCC:MACR(DA, GATE, ChMap, StartTime, LLID[7], Length[7],
Fragment[7], ForceReport[7])

v

WAIT FOR REGISTER_ACK

DataTx < GATE|ChMap|StartTime|LLID[7]|Length[7]|Fragment[7]|ForceReport[7]
MCI:MADR(DA, SA, m_sdu_ctl)
GrantEndTime < StartTime + Length[0] + GuardThresholdOLT

LocalTime = GrantEndTime OpcodeRx = REGISTER_ACK

COMPLETE DISCOVERY

FlagRx = ACK FlagRx != ACK
VERIFY ACK DISCOVERY NACK
MCC:MACI(REGISTER_ACK, SA, PLID, MCC:MACI(REGISTER_ACK, SA, PLID,
MLID, Status < accepted, RTT) MLID, Status «< deregister, RTT)
MCC:MACR(DA, MCC:MACR(DA,

REGISTER_ACK REGISTER_ACK,
= ’ UCT

Status = Ack) Status = Nack) >

A 4
REGISTERED

Registered < true

mpcp_timer_done + (OpcodeRx = REGISTER_REQ) * ]
(FlagRx = deregister) + MCC:MACR(DA, REGISTER, PLID, Registered *
MLID, Status = deregister, repeatCountSp1, Repeat- TimeStampDrift
CountSp2, RepeatCountSp3) l
v
DEREGISTER

DataTx < (REGISTER|PLID|MLID|Status < deregister | RepeatCountSp1
|.RepeatCountSp2_| RepeatCountSp3)

MCI:MADR(DA, SA, m_sdu_ctl)

MCC:MACI(REGISTER, SA, PLID, MLID, Status < deregistered, RepeatCountSp1,
RepeatCountSp2, RepeatCountSp3)

Instances of Service Interface:

MCI = interface to MAC Control multiplexer

MCC = interface to MAC Control client |
NOTE—The MAC Control Client issues the grant following the REGISTER MPCPDU, taking the ONU process-
ing delay of REGISTER MPCPDU into consideration.

Figure 144—-10—Discovery Processing OLT Final Registration state diagram

UCT
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BEGIN

¢ l \4

WAIT

Registered < false

mpcp_timer_done

TransmitAllowed < false

MCC:MACR(DA,
REGISTER_REQ,
Status = deregister) *

linsideDiscoveryWindow

MCC:MACR(DA, REGISTER_REQ, Status = register)

InsideDiscoveryWindow

WATCHDOG TIMEOUT [

MCC:MACI(REGISTER, Status < deregisteired)

v
REGISTERING

A 4

ucTt |

»
»

REGISTER_REQUEST

DataTx[0:15]
DataTx[48:55] <« Status

[
< REGISTER_REQ

2]

MCI:MADR(DA, SA, m_sdu_ctl)

DataTx[56:63] <« PendingGrants
DataTx[64:79] <« Discoverylnfo
DataTx[80:87] <« LaserOnTimeCapability

InsideDiscoveryWindow <« false

DataTx[88:95] <« LaserOffTimeCapability

L
!

(OpcodeRx = REGISTER) *
(FlagRx =
linsideDiscoveryWindow

Ack) *

REGISTER_PENDING

(OpcodeRx = REGISTER) *
(FlagRx = Nack) *
linsideDiscoveryWindow

InsideDiscoveryWindow

PLID < DataRx[48:63]
MLID < DataRx[64:79]
Status < accepted

SyncTime <« DataRx[88:103]

if (LaserOnTimeCapability < DataRx[112:119])
LaserOnTime «< DataRx[112:119]

if (LaserOffTimeCapability < DataRx[120:127])
LaserOffTime < DataRx[120:127]

MCC:MACI(REGISTER, SA, PLID, MLID, Status)

RETRY

MCC:MACI(REGISTER_REQ, Status « retry)

uct |

MCC:MACR(DA,

Status=Ack)

REGISTER_ACK,

MCC:MACR(DA,
REGISTER_ACK,
Status=Nack)

DENIED
MCC:MACI(REGISTER, Status «< denied)

uct |

v

REGISTER_ACK

A 4

Registered < true
DataTx[48:55] < Ack
DataTx[56:71] < PLID
DataTx[72:87] < MLID
DataTx[88:103]«< SyncTime
MCI:MADR(DA, SA, m_sdu_ctl)

DataTx[0:15] <« REGISTER_ACK

NACK

registered
DataTx[0:15]

< true

< REGISTER_ACK
DataTx[48:55] <« Nack
MCI:MADR(DA, SA, m_sdu_ctl)

uct

v

TransmitAllowed

v

A
TART OF GRANT

REGISTERED

(OpcodeRx = REGISTER) *
(FlagRx = reregister)

Registered *
TimeStampDrift

v

(OpcodeRx = REGISTER) *
(FlagRx = deregister)

A 4

MACR( DA,
REGISTER_REQ,
Status=deregister)

ITransmitAllowed

A
ND OF GRANT

LOCAL DEREGISTER

DataTx[0:15] <« REGISTER_REQ
DataTx[48:55] <« deregister

REMOTE DEREGISTER

MCI:MA_DATA.request(DA, SA, m_sdu_ctl)
MCC:MACI(REGISTER_REQ, Status < deregister)

ucTt

MCC:MACI(REGISTER, Status < deregistered) UCT

ucT |

Figure 144-11—Discovery Processing ONU Registration state diagram
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BEGIN

v

WAIT

Registered < false

TransmitAllowed < false

MCC:MACR(DA, REGISTER_REQ, Status = register)

\4

MCC:MACR(DA,

REGISTERING

REGISTER_REQ,
Status = deregister) *

linsideDiscoveryWindow InsideDiscoveryWindow

A 4

mpcp_timer_done

v

WATCHDOG TIMEOUT

MCC:MACI(REGISTER,
Status < deregistered)

ucTt |

REGISTER_REQUEST

1
DataTx[0:15] <« REGISTER_REQ
DataTx[48:55] <« Status
DataTx[56:63] <« PendingGrants
DataTx[64:79] <« Discoverylnfo
DataTx[80:87] <« LaserOnTimeCapability

2]

DataTx[88:95] <« LaserOffTimeCapability
MCI:MADR(DA, SA, m_sdu_ctl)

InsideDiscoveryWindow <« false

(OpcodeRx = REGISTER) *
(FlagRx = Ack) *
linsideDiscoveryWindow

]

REGISTER_PENDING

(OpcodeRx = REGISTER) *
(FlagRx = Nack) *
linsideDiscoveryWindow

InsideDiscoveryWindow

PLID < DataRx[48:63]
MLID < DataRx[64:79]
Status < accepted

RepeatCountSp1 < DataRx[112:127]
-RepeatCountSp2 «< DataRx[128:143]
RepeatCountSp3 < DataRx[144:159]

peatCountSp1, RepeatCountSp2, RepeatCountSp3)

REGISTER_ACK

Registered < true
DataTx[0:15] <« REGISTER_ACK
DataTx[48:55] < Ack
DataTx[56:71] < PLID
DataTx[72:87] < MLID

: =
MCI:MADR(DA, SA, m_sdu_ctl)

uct

v

RETRY

MCC:MACI(REGISTER_REQ, Status « retry)

uct |

SR(DA,
EGISTER_ACK,

MCC:MACI(REGISTER, SA, PLID, MLID, Status, Re':atus=Nack)

DENIED
MCC:MACI(REGISTER, Status «< denied)

uct |

v

A 4

NACK

registered
DataTx[0:15]

< true

< REGISTER_ACK
DataTx[48:55] <« Nack
MCI:MADR(DA, SA, m_sdu_ctl)

TransmitAllowed

v

v

REGISTERED

A
TART OF GRANT

(OpcodeRx = REGISTER) *
(FlagRx = reregister)

Registered *
TimeStampDrift

v

(OpcodeRx = REGISTER) *
(FlagRx = deregister)

MACR( DA,
REGISTER_REQ,
Status=deregister)

A 4

LOCAL DEREGISTER

ITransmitAllowed

A
ND OF GRANT

REMOTE DEREGISTER

DataTx[0:15] <« REGISTER_REQ

DataTx[48:55] <« deregister
MCI:MA_DATA.request(DA, SA, m_sdu_ctl)
MCC:MACI(REGISTER_REQ, Status «< deregister)

MCC:MACI(REGISTER, Status < deregistered)

ucT |

Uct

ucTt

Figure 144-11—Discovery Processing ONU Registration state diagram
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BEGIN

] L

WAIT_FOR_MPCPDU

OpcodeRx = SYNC_PATTERN

PARSE SYNC PATTERN

SpValue < DataRx[63:319]
SpBalanced < DataRx[55]
SpCount < DataRx[51:52]
SpIndex < DataRx[48:49]

PushSpIndex ( SpIndex )

Splndex < SpCount *
(SpCount = 2 + SpCount = 3)

else

SEND SYNC PATTERN

MCC:MACI(SYNC PATTERN, SpValue,
SpBalanced, SpCount, SpIndex)

UCT

Instances of Service Interface:

MCC = interface to MAC Control client
Figure 144—12—SYNC_PATTERN Validation ONU state diagram

144.3.4 Report Processing

The Report Processing functional block has the responsibility of dealing with queue report generation and
termination in the network. Reports are generated by higher layers and passed to the MAC Control sublayer
by MAC Control clients. Status reports are used to signal bandwidth needs as well as for arming the OLT

watchdog timer.

REPORT MPCPDU s shall be generated periodically, even when no request for bandwidth is being made.
This keeps a watchdog timer in the OLT from expiring and deregistering the ONU. For proper operation of

this mechanism the OLT shall grant the ONU periodically.

The Report Processing functional block, and its MPCP protocol elements are designed for use in

conjunction with an IEEE 802.1P capable bridge.

Copyright © 2018 IEEE. All rights reserved.
This is an unapproved IEEE Standards draft, subject to change.

140

01NN bW~

DN D A DD DS DD DS DS D WLWUWWWUWWWUWWNNNNDDNNNDDNDDNLNDRE = - =



Draft Amendment to IEEE Std 802.3-2015 |IEEE Draft P802.3ca/D1.1

IEEE P802.3ca 100G-EPON PHY Task Force 23 May 2018
MCC:MACR( MCC:MACI(
DA, REPORT,
REPORT, RTT,
NumNonEmptyQ, NumNonEmptyQ,
ReportTime, ReportTime,
LLID[7], LLID[7],
Queuelength[7]) Queuelength[7])
Registered— )] Report Processing

|

MCI:MADR(DA, SA, m_sdu_ctl) opcode specific activation
OpcodeRx = REPORT

Instances of Service Interface:
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

Figure 144-13—Report Processing service interfaces

144.3.4.1 Constants
None.
144.3.4.2 Variables

BEGIN
TYPE: Boolean
This variable is used when initiating operation of the functional block state diagram. It is set to true
following initialization and every reset.

DataRx
This variable is defined in 144.3.3.2.

DataTx
This variable is defined in 144.3.3.2.

m_sdu_ctl
This variable is defined in 144.3.3.2.

mpcp_timeout
TYPE: 32-bit unsigned integer
This variable represents the maximum allowed interval of time between two MPCPDU messages.
Failure to receive at least one frame within this interval is considered a fatal fault and leads to
deregistration. This variable is expressed in the units of 1 EQ.
VALUE: 0x174876ES8 (1 s, default value)

OpcodeRx
This variable is defined in 144.3.3.2.

Registered
This variable is defined in 144.3.3.2.
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ReportTimeout
TYPE: 32 bit unsigned
This variable represents the maximum allowed interval of time between two REPORT messages
generated by the ONU, and it is expressed in the units of 1 EQ.
VALUE: 0x012A05F2 (50 ms, default value)

144.3.4.3 Functions
None.
144.3.4.4 Timers

report_periodic_timer
ONUs are required to generate REPORT MPCPDUs with a periodicity of less than ReportTimeout
value. This timer counts down time remaining before a forced generation of a REPORT message in
an ONU.

mpcp_timer
This timer is defined in 144.3.3.4.

144.3.4.5 Messages

MCI:MADR (DA, SA, m_sdu)
The service primitive is defined in 2.3.2.

MCC:MACR(DA, REPORT, NumNonEmptyQ, ReportTime, LLID[7], QueueLength[7])
This service primitive is used by a MAC Control client to request the Report Process at the
ONU to transmit a queue status report. This primitive may be called at variable intervals,
independently of the granting process, in order to reflect the time varying aspect of the
network. This primitive uses the following parameters:

DA: Multicast MAC Control address as defined in Annex 31B.

REPORT: Opcode for REPORT MPCPDU as defined in Table 31A-1.

LLID[7]: Represents the logical link the queue length for which is being
reported in the associated QueueLength[i] array.

QueueLength[7]: Represents queue length report for each logical link in the
associated LLID[i] array.

ReportTime: Represents the value carried in the Report Time field in the
REPORT MPCPDU.

NumNonEmptyQ:  Represents the value carried in the Number of Non-empty
Queues (LLID) field in the REPORT MPCPDU.

MCC:MACI(REPORT, RTT, NumNonEmptyQ, ReportTime, LLID[7], QueueLength[7])
The service primitive is issued by the Report Process at the OLT to notify the MAC Control
client and higher layers the queue status of the MPCP link partner. This primitive may be
called multiple times, in order to reflect the time—varying aspect of the network. This
primitive uses the following parameters:

REPORT: Opcode for REPORT MPCPDU as defined in Table 31A-1.

RTT: This parameter holds an updated round trip time value that is
recalculated following each REPORT message reception.

LLID[7]: Represents the logical link the queue length for which is being

reported in the associated QueuelLength[i] array.

Copyright © 2018 IEEE. All rights reserved.
This is an unapproved IEEE Standards draft, subject to change.

142

01NN bW~

N hnhwnhhdDBDAPADDAEDEAEDDEDRSDWLWWLWLWLWWLWWWLWDERNDNDDNDNDDNDDNDNDNDNDN = — ===



Draft Amendment to IEEE Std 802.3-2015

|IEEE Draft P802.3ca/D1.1

IEEE P802.3ca 100G-EPON PHY Task Force 23 May 2018

QueueLength[7]: Represents queue length report for each logical link in the

ReportTime:

associated LLID[i] array.
Represents the value carried in the Report Time field in the
REPORT MPCPDU.

NumNonEmptyQ:  Represents the value carried in the Number of Non-empty

144.3.4.6 State diagrams

Queues (LLID) field in the REPORT MPCPDU.

The Report Process in the OLT shall implement the Report Processing state diagram as shown in
Figure 144—-12. The Report Process in the ONU shall implement the Report Processing state diagram as
shown in Figure 144—-13. Instantiation of state diagrams as described is performed for Multipoint MAC
Control instances attached to PLIDs only.

BEGIN

V0

WAIT

OpcodeRx = REPORT

A4

RECEIVE REPORT

NumNonEmptyQ

ReportTime

for (i=0;i<7;i++)
LLID[i]
Queuelength[i]

MCC:MACI(REPORT, RTT, ReportCount, ReportList)
[start mpcp_timer, mpcp_timeout]

< DataRx[48:55]
< DataRx[56:87]

< DataRx[88+i*40:103+i*40]
< DataRx[104+i*40:127+i*40]

UcCT

Instances of Service Interface:
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

Figure 144—14—Report Processing state diagram at OLT
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BEGIN

WAIT

l Registered

IEEE Draft P802.3ca/D1.1

WAIT_FOR_REPORT

[start report_periodic_timer, ReportTimeout]

Registered

]

MCC:MACR(DA, REPORT, NumNonEmptyQ,
ReportTime, LLID[7], QueueLength[7])
* Registered

*

report_periodic_timer_done
Registered

A

A

SEND_REPORT

PERIODIC_TRANSMISSION

DataTx[0:15] < REPORT
DataTx[48:55] <0
DataTx[88:1039] <0
MCI:MADR(DA, SA, m_sdu_ctl)

144

DataTx[0:15] < REPORT
DataTx[48:55] < NumNonEmptyQ
DataTx[56:87] < ReportTime
for (i=0;i<7;i++)

DataTx[88+i*40:103+i*40] < LLID[i]

DataTx[104+i*

40:127+i*40] < QueueLengthli]

DataTx[88:1039] < ReportList
MCI:MADR(DA, SA, m_sdu_ctl)
UCT

Instances of Service Interface:

MCT = interface to MAC Control multiplexer

MCC = interface to MAC Control client

Figure 144—15—Report Processing state diagram at ONU
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144.3.5 Gate Processing

A key concept pervasive in Multipoint MAC Control is the ability to arbitrate specific transmitters out of a
plurality of ONUs. The OLT controls an ONU’s transmission by assigning grants.

The transmitting window of an ONU is indicated in the GATE message where each granted LLID is
explicitly identified (LLID #n field, see 144.3.7.1) and granted (Grant Length #n field, see 144.3.7.1). All
granted LLIDs share the same grant start time (Grant Start Time field, see 144.3.7.1). An ONU begins
transmission when its LocalTime variable matches the value indicated in the Grant Start Time field in the
GATE message. An ONU concludes its transmission with sufficient margin to ensure that the laser is turned
off before the grant length interval has elapsed.

Multiple outstanding grants may be issued to each ONU. The OLT shall not issue to an ONU more
outstanding envelope allocations than the pending envelopes parameter advertised during registration (see

pending envelopes in [EEIEER)-

Editor’s Note (to be removed prior to publication).: review the draft for consistency of envelope-related
nomenclature.

In order to maintain the watchdog timer at the ONU, grants are periodically generated for that ONU. For this
purpose empty GATE messages may be issued periodically.

Editor’s Note (to be removed prior to publication): contributions on what to do in case of granting more
than 7 LLID are needed.

MCC:MACR( MCC:MACI(
DA, GATE,
GATE, ChMap,
ChMap, StartTime,
StartTime, LLID[7],
LLID[7], Length([7],
Length[7], Fragment[7],
Fragment([7], ForceReport[7])
ForceReport[7])

+—» TransmitAllowed

Gate Processing —» StopTime
— InsideDiscoveryWindow

LocalTime —p

Registered —»

l

MCI:MDR( opcode specific activation
DA, OpcodeRx = GATE
SA,
m_sdu_ctl)

Instances of Service Interface:
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

Figure 144—16—Gate Processing service interface
144.3.5.1 Constants
MpcpProcessingDly
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TYPE: 32-bit unsigned

This constant represents the minimum time required for the ONU to complete MPCPDU
processing, expressed in the units of 1 EQ.

Value: 0x00001900 (16.384 ps)

144.3.5.2 Variables

ChIndex
TYPE: 2-bit unsigned integer
The value of this variable indicates the channel the Envelope Descriptor is intended for, where the
value of 0 corresponds to channel 0, value of 1 - channel 1, etc.

ChMap[]
TYPE: 4-bit unsigned integer
The value of this variable corresponds the value of bits 0 through 3 of the Channel Assignment field
in the GATE MPCPDU (see Table 144-1).

ChStatus
TYPE: 4-bit unsigned integer
The value of this variable represents a binary-encoded status of individual channels at the ONU.
The status of each channel is position encoded, where bit 0 corresponds to channel 0, bit 1 - channel
1, etc. The value of each bit has the following meaning:
1 = channel is enabled
0 = channel is disabled

144.3.5.3 Functions
None
144.3.5.4 Messages

MA_DATA request (DA, SA, m_sdu)
The service primitive is defined in 2.3.2.

MCC:MACR(DA, GATE, ChMap, StartTime, LLID[7], Length[7], Fragment[7], ForceReport[7])
This service primitive is defined in 144.3.3.5.

144.3.5.5 State diagram

The Gate Process in the OLT shall implement the Gate Processing state diagram as shown in Figure 144-15.
The Gate Process in the ONU shall implement the Gate Processing state diagram as shown in Figure 144—
16. Should there be a discrepancy between a state diagram and descriptive text, the state diagram prevails.
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v
SEND GATE
DataTx[0:15] < GATE
DataTx[48:50] < ChMap
DataTx[46:87] < StartTime

for (i=0;i<7;i++)
DataTx[88+i*40:103+i*40] < LLID[i]
DataTx[104+i*40:125+i*40] <« Lengthl[i]
DataTx[126+i*40] < Fragment[i]
DataTx[127+i*40] < ForceReport[i]

MCI:MADR(DA, SA, m_sdu_ctl)

UcTt

A 4

23 May 2018
BEGIN
WAIT
Registered
v A4
WAIT FOR GATE
[start gate_periodic_timer, gate_timeout]
MCC:MACR( Registered
DA,
GATE,
ChMap,
StartTime,
LLID[7], o
Length[7], gate_periodic_timer_done *
Fragment[7], Registered
ForceReport[7]) *
Registered
A4
PERIODIC TRANSMISSION
DataTx[0:15] < GATE
DataTx[48:55] < 0x0
MCI:MADR(DA, SA, m_sdu_ctl)

ucT

Instances of Service Interface:
MCI = interface to MAC Control multiplexer
MCC = interface to MAC Control client

Figure 144-17—Gate Processing state diagram at OLT
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BEGIN

WAIT FOR GATE

OpcodeRx = GATE

A 4

CHECK START TIME

ChMap < DataRx[48:50]
StartTime &< DataRx[46:87]
for (i=0;i<7;i++)
LLID[i] < DataRx[88+i*40:103+i*40]

Length[i] < DataRx
Fragment[i] <« DataRx

104-+i*40:125+i*40]
126+i*40]

————

ForceReport[i] < DataRx[127+i*40]
else
< StartTime — LocalTime = MpcpProcessingDly
v
VALIDATE CHANNELS
ChMap < ChStatus & ChMap
else ChMap # 0x0
v

PROCESS_GRANTS

MCC:MACI(GATE, ChMap, StartTime, LLID[7], Length[7],
Fragment[7], ForceReport[7])

UCT

Instances of Service Interface:
MCC = interface to MAC Control client

Figure 144-18—ONU GATE Reception Process state diagram

144.3.6 MPRS Envelope Activation process
{TBD, introduction text}
Editor’s Note (to be removed prior to publication): individual definitions of variables, constants, and
functions will be cross-referenced, rather than repeated.
144.3.6.1 Constants
FEC_CODEWORD_SIZE
TYPE: {TBD}
{TBD}
Value: {TBD}

144.3.6.2 Variables

BurstInProgress|[ ]
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TYPE: {TBD}
{TBD}

ch
TYPE: {TBD}
{TBD}

EnvList[]
TYPE: {TBD}
{TBD}

LocalTime
TYPE: {TBD}
{TBD}

NextEnv
TYPE: {TBD}
{TBD}

PrevStartTime[]
TYPE: {TBD}
{TBD}

144.3.6.3 Functions

IsEmpty(EnvList[ch])
{TBD}
EnvHeader (wCol, epam)

{
TBD

}

IsValid(NextEnv.LLID)
{TBD}
EnvHeader (wCol, epam)

{
TBD

}

PeekHead()
{TBD}
EnvHeader (wCol, epam)

{
TBD

}
RemoveHead()
144.3.6.4 State diagram
The ONU Envelope Activation Process shall implement the state diagram as depicted in Figure 144—17. The

OLT Envelope Activation Process shall implement the state diagram as depicted in Figure 144—17. Should
there be a discrepancy between a state diagram and descriptive text, the state diagram prevails.

Copyright © 2018 IEEE. All rights reserved.
This is an unapproved IEEE Standards draft, subject to change.

149

01NN bW~

N hnhwnhhdDBDAPADDAEDEAEDDEDRSDWLWWLWLWLWWLWWWLWDERNDNDDNDNDDNDDNDNDNDNDN = — ===



Draft Amendment to IEEE Std 802.3-2015
IEEE P802.3ca 100G-EPON PHY Task Force

v

WAIT_FOR_CHANNEL [4———— Back2BackEnv[ch] = false

v

BEGIN l

UCT

lMPRS_CTR L{ch].indication()

IEEE Draft P802.3ca/D1.1
23 May 2018

INIT

CHECK_PENDING_ENVELOPES

lelse

IsEmpty( EnvList[ch])

GET_NEXT_ENVELOPE

NextEnv < EnvList[ch].PeekHead()

else

lIsVaIid( NextEnv.LLID)

CHECK_START_TIME

WaitTime = NextEnv.StartTime - LocalTime

elsel
h 4

DISCARD_ENVELOPE

EnvList[ch].RemoveHead()

UcT

WaitTime >0

—»

WaitTime = 0 +
Back2BackEnv[ch]

h 4
ACTIVATE_ENVELOPE

MPRS_CTRLUch].request(NextEnv.LLID, LocalTime<5:0>, NextEnv.Length)

EnvList[ch]. RemoveHead()
Back2BackEnv[ch] <true

150

else NextEnv.LLID = 0x00-00

Figure 144-19—Envelope Activation Process state diagram
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— lBEGIN

|IEEE Draft P802.3ca/D1.1

UNREGISTERED

v v

Chindex<=0

WAIT_FOR_ENV_DESCRIPTORS

Registered

Envindex<=0

[ 3

IRegi
T | | e
CLEAR_ENV_DESCRIPTORS EnvCount
EnvList [ChindeX.Clear() Eg:tﬁ;?{g:vucﬁoﬂu .
Chader ] * Registered
Chindex=0 elce * EnvCount>0

STORE_ENV_DESCRIPTOR |«

EnvList [ChindeX.Append(Env)
Envindex++

MCC:MA_CONTROL.request(

23 May 2018

Env.LLID <= Envlid [Envindex]
Env.StartTime <= EnvStartTime I BURST_COMPLETE
Env.Llength <= Envlength[EnvindeX else Env.LLID — 0x00-00

Env.length

Envindex< EnvCount

Env.StartTime<= EnvStartTime
<= GRANT_MARGIN
Envlist [Chindex.Append(Env)

ucT

Figure 144—-20—Envelope Commitment Process state diagram
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144.3.7 MPCPDU structure and encoding

Editor’s Note (to be removed prior to publication): Duane to investigate byte order in IEEE Std 802.3 and
make a proposal for a figure representation and associated text as a comment against D1.1.

The MPCPDU structure is shown in Figure 144-19, and is further defined as follows:

a)

b)

2

Destination Address (DA). The DA in MPCPDU is the MAC Control Multicast address as specified
in the annexes to Clause 31, or the individual MAC address associated with the PLID to which the
MPCPDU is destined.

Source Address (SA). The SA in MPCPDU is the individual MAC address associated with the PLID
through which the MPCPDU is transmitted. For MPCPDUs originating at the OLT end, this can be
the address any of the individual MACs. These MACs may all share a single unicast address, as
explained in 144.1.2.

Length/Type. The Length/Type in MPCPDUs carries the MAC Control Type field value as
specified in 31.4.1.3.

Opcode. The opcode identifies the specific MPCPDU being encapsulated. Values are defined in
Table 31A-1.

Timestamp. The timestamp field conveys the content of the LocalTime variable (see 144.3.3.2) at the
time of transmission of the MPCPDUs. This field is 32 bits long and counts time in the units of 1
EQ.

Data/Reserved/PAD. These 40 octets are used for the payload of the MPCPDUs. When not used
they are filled with zeros on transmission, and ignored on reception.

FCS. This field is the Frame Check Sequence, typically generated by the underlying MAC.

Octets
Destination Address 6 ‘
0
Source Address 6 =
ZES
T § -
Length/Type = 0x8808 2 E5 5
; % m
) I
Opcode 2 E - '9|
I}
o
Timestamp 4 8 <§( o
E l_
Data/Reserved/Pad 40
FCS 4

Figure 144—21—Generic MPCPDU

144.3.7.1 GATE description

The purpose of GATE message is to grant transmission windows to ONUs for upstream transmission on the
shared medium. A single grant to an ONU may consist of multiple GATE MPCPDU s, all having the same
Grant Start Time value. Up to seven envelope allocations can be included in a single GATE MPCPDU (see
Figure 144-20). Only envelope allocations with non-zero value within the LLID field are processed by the
ONU. A GATE MPCPDU with no Envelope Allocations (i.e., all LLID fields equal to zero) is valid and may
be used as an MPCP keep alive from the OLT to the ONU.
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The GATE MPCPDU is an instantiation of the Generic MPCPDU and shall be as shown in Figure 144-20
with details defined as follows:

a)
b)

d)

Opcode. The opcode for the GATE MPCPDU is 0x0012.

Channel Assignment: This 8-bit flag register, where bits 0-1 contain a bitmap representing the
upstream channel(s) granted to the ONU. Bits 2-7 are reserved. Table 144—1 shows the mapping
between individual bits and upstream channels. When multiple channels are assigned, a transmis-
sion on each channel shall start at Grant Start Time and shall have the length as necessary to transmit
all allocated envelopes together with the associated optical and FEC overhead.

Table 144—1—Channel Assignment flags

Bit Channel field Values
0 — do not use upstream channel 0 for transmission
0 Upstream channel 0 C
1 —use upstream channel 0 for transmission
0 — do not use upstream channel 1 for transmission
1 Upstream channel 1 .
1 —use upstream channel 1 for transmission
2-7 Reserved Reserved

Grant Start Time: This 32-bit unsigned integer value represents the start time of the transmission
window (burst), expressed in the units of EQ. The start time is compared to the local clock, to cor-
relate the start of the grant.

Envelope Allocation is a 40-bit structure that describes the transmission window assigned to a spe-

cific LLID. Up to 7 envelope allocations may be included into a single GATE MPCPDU. The Enve-

lope Allocation structure consists of the following sub-fields:

1) LLID: This 16-bit unsigned integer value represents the logical link that is being allocated a
transmission slot. The value of 0 in this field signifies an empty Envelope Allocation structure
that shall be skipped over by the parser.

2) Envelope Length: This 22-bit unsigned value represents the length of the envelope assigned to
this specific LLID. The length of the envelope is expressed in the units of EQ. The Envelope
Length represents the number of EQs to be sourced from a corresponding (virtual) MAC, less
one EQ reserved for the Envelope Header. The Envelope Length does not include any transmis-
sion overhead components.

3) Fragmentation (F): This flag informs the ONU whether it is allowed to fragment new frames
transmitted on the given LLID. If a frame fragment remains queued in this LLID since previous
envelope transmission, this fragment is transmitted first, regardless of the value of the Frag-
mentation flag.

4) Forced Report (FR): When the respective bit is set to 0, no action is required from the ONU.
When the respective bit is set to 1, the ONU shall report the total length of the frames (includ-
ing IPG and preamble), queued for transmission on this specific LLID.

Pad/Reserved. This field is transmitted as zeroes. The size of this field depends on the used Enve-

lope Allocation fields and varies in length from 0-35 accordingly.
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Destination Address

Source Address

Length/Type = 0x8808

Opcode = 0x0012

Timestamp

A N N O O

Channel Assignment

—_

LLID #1

Grant Start Time

Envelope Length #1

FR

Envelope Allocation [0]

144.3.7.2 REPORT description

REPORT MPCPDU has several functionalities, i.e.:
— The time stamp carried in the Timestamp field in each REPORT MPCPDU is used for round trip

time (RTT) calculation,
— ONUs use the REPORT MPCPDU to indicate the amount of data queued in individual LLIDs, and

— REPORT MPCPDU s are also used as keep—alives from ONU to the OLT.

The REPORT MPCPDU is an instantiation of the Generic MPCPDU and shall be as shown in Figure 144—

21 with details defined as follows:
a)  Opcode. The opcode for the REPORT MPCPDU is 0x0013.

b) Number of Non-empty Queues (LLIDs): The number of LLIDs in the ONU with non-empty queues.
¢) LLID #n: This 16-bit unsigned integer value represents the logical link that is reporting the queue

occupancy.

d) Queue Length #n: This 24-bit unsigned value represents the occupancy of the queue assigned to
LLID #n, at time Report Time. The value of the queue occupancy is expressed in the units of 1 EQ.

Envelope Allocation [1]

Envelope Allocation [2]

Envelope Allocation [3]

Envelope Allocation [4]

Envelope Allocation [5]

Envelope Allocation [6]

FCS

A 00 00 o0 a0 o0 o o0 b

Figure 144-22—GATE MPCPDU

Up to 7 queues may be packed into a single REPORT MPCPDU.

e) Pad/Reserved. This field is transmitted as zeroes. The size of this field depends on the used Queue
Length #n /| LLID #n entry-pairs as well as the presence of any optional fields, and varies in length

from 0-35 accordingly.
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The REPORT MPCPDU is generated by a MAC Control instance mapped to an ONU, and as such is marked
with the PLID of the originating ONU.

(2}

Destination Address Octets

Source Address

Length/Type = 0x8808
Opcode = 0x0013

A N N O

Timestamp

Number of Non-empty Queues
(LLIDs)

—_

LLID #1
Queue Length #1
LLID #2
Queue Length #2
LLID #3
Queue Length #3
LLID #4

Queue Length #4

LLID #5

TOP-TO-BOTTOM

OCTETS WITHIN
FRAME TRANSMITTED

Queue Length #5
LLID #6

Queue Length #6

LLID #7

Queue Length #7

Pad
FCS
Figure 144-23—REPORT MPCPDU
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144.3.7.3 REGISTER_REQ description

The REGISTER REQ MPCPDU is an instantiation of the Generic MPCPDU and shall be as shown in
Figure 144-22 with details defined as follows:

a)  Opcode. The opcode for the REGISTER REQ MPCPDU is 0x0014.
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b) Flags. This is an 8 bit flag register that indicates special requirements for the registration, as pre-
sented in Table 144-2.

Table 144-2—REGISTER_REQ MPCPDU Flags fields

Value Indication Comment
0 Reserved Ignored on reception.
1 Register Registration attempt for ONU.
2 Reserved Ignored on reception.
3 Deregister This is a request to deregister the ONU. Subsequently,
the MAC is deallocated and the LLID may be reused.
4-255 Reserved Ignored on reception.

c¢) Pending Envelopes. This is an unsigned 8 bit value signifying the maximum number of future grants
the ONU is capable of buffering. The OLT should not grant the ONU more than this maximum
number of Pending Envelopes vectors comprised of {1lid, grant length, force report, fragmentation}
into the future.

d) Discovery Information. This is a 16 bit flag register. Table 144-3 presents the structure of the
Discovery Information flag.

Table 144-3—Discovery Information Fields

Bit Flag field Values
0 Reserved Ignored on Reception
. 0 — ONU transmitter is not capable of 10 Gb/s
! ONU is 10G upstream capable 1 — ONU transmitter is capable of 10 Gb/s
. 0 — ONU transmitter is not capable of 25 Gb/s
2 ONU is 235G upstream capable 1 — ONU transmitter is capable of 25 Gb/s
3-4 Reserved Ignored on Reception
. . 0 - 10 Gb/s registration is not attempted
> 10G registration attempt 1 - 10 Gb/s registration is attempted
. . 0 - 25 Gb/s registration is not attempted
6 25G registration attempt 1 - 25 Gb/s registration is attempted
7-15 Reserved Ignored on Reception

e) Laser On Time. This field is 1 octet long and carries the Laser On Time characteristic for the given
ONU transmitter. The value is expressed in the units of 1 EQ.

f)  Laser Off Time. This field is 1 octet long and carries the Laser Off Time characteristic for the given
ONU transmitter. The value is expressed in the units of 1 EQ.

g) Pad/Reserved. This field is transmitted as zeroes. The size of this field is fixed and equal to 34.

The REGISTER REQ MPCPDU is generated by a MAC Control instance mapped to an undiscovered
ONU, and as such shall be marked with a broadcast type of LLID (see [JBIB).
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Figure 144-24—REGISTER_REQ MPCPDU

144.3.7.4 REGISTER description

|IEEE Draft P802.3ca/D1.1

23 May 2018

The REGISTER MPCPDU is an instantiation of the Generic MPCPDU and shall be as shown in
Figure 144-23 with details defined as follows:
a)  DA. The destination address used shall be an individual MAC address.
b) Opcode. The opcode for the REGISTER MPCPDU is 0x0015.
c¢) Assigned Port (PLID). This field holds a 16 bit unsigned value reflecting the Physical LLID (see
143.2.1.1) of the port assigned following registration.
d) Assigned Port (MLID). This field holds a 16 bit unsigned value reflecting the Management LLID
(see 143.2.1.2) of the port assigned following registration.
e) Flags. tThis is an 8 bit flag register that indicates special requirements for the registration, as
presented in Table 144—4.

Table 144-4—REGISTER MPCPDU Flags field

Value | Indication Comment

0 Reserved Ignored on reception.

1 Reregister The ONU is explicitly asked to re-register.

2 Deregister This is a request to deallocate the port and free the LLID.

Subsequently, the MAC is deallocated.

3 Ack The requested registration is successful.

4 Nack The requested registration attempt is denied by the MAC Control Client.
5-255 | Reserved Ignored on reception.
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f)

g) Echoed Pending Envelopes. This is an unsigned 8-bit value signifying the number of future grants
the ONU may buffer before activating. The OLT should not grant the ONU more than this number of
grants into the future.

h) Laser On Time. This is an unsigned 8-bit value, expressed in the units of 1 EQ, signifying the Laser
On Time for the given ONU transmitter. This value may be different from Laser On Time delivered
by the ONU in the REGISTER REQ MPCPDU during the Discovery process. The ONU updates
the local LaserOnTime variable per state diagram in Figure 144-10.

i) Laser Off Time. This is an unsigned 8-bit value, expressed in the units of 1 EQ, signifying the Laser
Off Time for the given ONU transmitter. This value may be different from Laser Off Time delivered
by the ONU in the REGISTER REQ MPCPDU during the Discovery process. The ONU updates
the local LaserOffTime variable per state diagram in Figure 144-10.

j)  Repeat Count SP,: This is an 16-bit field, value-encoded to indicate the number of times SP; is
repeated when used outside the Discovery Window, i.e., during the normal granting operation.

k) Repeat Count SP,: This is an 16-bit field, value-encoded to indicate the number of times SP, is
repeated when used outside the Discovery Window, i.e., during the normal granting operation.

1) Repeat Count SP;: This is an 16-bit field, value-encoded to indicate the number of times SP5_is

repeated when used outside the Discovery Window, i.e.. during the normal granting operation.

m) Pad/Reserved. This field is transmitted as zeroes. The size of this field is fixed and equal to 3024.

The REGISTER MPCPDU is generated by a MAC Control instance mapped to all ONUs and such frame is
marked by the broadcast LLID (see [JBB).
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Figure 144-25—REGISTER MPCPDU
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Figure 144-25—REGISTER MPCPDU

144.3.7.5 REGISTER_ACK description

The REGISTER _ACK MPCPDU is an instantiation of the Generic MPCPDU and shall be as shown in
Figure 144-24 with details defined as follows:

a)  Opcode. The opcode for the REGISTER ACK MPCPDU is 0x0016.

b) Flags. This is an 8-bit flag register that indicates special requirements for the registration, as
presented in Table 144-5.

Table 144-5—REGISTER_ACK MPCPDU Flags fields

Value Indication Comment
0 Nack The requested registration attempt is denied by the MAC Control Client.
1 Ack The registration process is successfully acknowledged.

2-255 Reserved Ignored on reception.
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d) Echoed Assigned Port (MLID). This field holds a 16-bit unsigned value reflecting the Management
LLID (see 143.2.1.2) for the port assigned following registration.
e) Echoed Sync Time. This is an unsigned 16-bit value echoing the required synchronization time of
the OLT receiver as previously advertised (144.3.7.4).
f)  Pad/Reserved. This is an empty field that is transmitted as zeros, and ignored at reception. The size

of this field is fixed and equal to 3335.

The REGISTER ACK MPCPDU is generated by a MAC Control instance mapped to an ONU, and as such
is marked with the PLID of the originating ONU.

Octets
Destination Address 6
Source Address 6
Length/Type = 0x8808 2
Opcode = 0x0016 2 @s
ZEOo
Timestamp 4 IS =
E (Xe]
Flags 1 zaQ
Pro
Echo Assigned Port (PLID) 2w E n
SWa
Echo Assigned Port (MLID) 2 O % O
Echo-Sync-Time 2 L
Pad 335
FCS A

Figure 144-26—REGISTER_ACK MPCPDU

144.3.7.6 DISCOVERY GATE description

The DISCOVERY GATE MPCPDU is an instantiation of the Generic MPCPDU and shall be as shown in
Figure 144-25 with details defined as follows:

a)
b)

¢)

Opcode. The opcode for the DISCOVERY GATE MPCPDU is 0x0017.

Channel Assignment: This 8-bit flag register, where bits 0-3 contain a bitmap representing the wave-
length channel(s) on which to transmit on during the assigned transmission slot. Bits 4-7 are
reserved. Table 144—6 shows the mapping between individual bits and upstream channels.

Start Time: This 32-bit unsigned integer value represents the start time of the transmission grant,
expressed in the units of 1 EQ. The start time is compared to the local clock, to correlate the start of
the grant.

Discovery Grant Length: This 22-bit unsigned field represents the length of the discovery grant,
expressed in the units of 1 EQ. 2 bits in the 24-bit field are reserved

ONU RSSI Min. This is 16-bit unsigned integer field, representing the minimum RSSI threshold
value for ONUs, with the LSB equal to 0.1 uW, covering the range of 0 to 6.5535 mW (~ -40 to +8.2
dBm).
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g) ONU RSSI Max. This is 16-bit unsigned integer field, representing the maximum RSSI threshold
value for ONUs, with the LSB equal to 0.1 uW, covering the range of 0 to 6.5535 mW (~ -40 to +8.2
dBm).

h) Discovery Information. This is a 16-bit flag register. Table 144—6 presents the internal structure of
the Discovery Information flag field.

i)  Repeat Count SP;: This is an 16-bit field, value-encoded to indicate the number of times SP; is
repeated when used during the Discovery Window. R

j)  Repeat Count SP,: This is an 16-bit field, value-encoded to indicate the number of times SP, is
repeated when used during the Discovery Window. R

k) Repeat Count SP5: This is an 16-bit field, value-encoded to indicate the number of times SP; is
repeated when used during the Discovery Window. R

/) Pad/Reserved. This is an empty field that is transmitted as zeros, and ignored at reception. The size

of this field is fixed and equal to 22.

Table 144—6—Discovery Information Fields

Bit Flag field Values
0 Reserved Ignored on Reception
1 OLT is 10G upstream capable (1) : 8£$ gl?;;:r(t); Sll(l)p g(l))r/ts lrgcgrl))t/isofleception
2 OLT is 25G upstream capable (1) : 8£$ gl?;;:r(t); zlgp g(l))r/ts ZrZCS;)t/iSO;eception
3-4 Reserved Ignored on Reception
5 OLT is opening 10G Discovery Win- 0 — OLT cannot r?ceive 10 Gb/s dz}ta iq thig window
dow 1 — OLT can receive 10 Gb/s data in this window
6 OLT is opening 25G Discovery Win- 0 — OLT cannot r?ceive 25 Gb/s dz}ta iq thig window
dow 1 — OLT can receive 25 Gb/s data in this window
7-15 Reserved Ignored on Reception

Editor’s Note (to be removed prior to publication): Motion #9 from 2019/03 meeting states: “In order to
extend OLT burst receiver dynamic range, move to extend the discovery message shown in umeda_3-
ca_lb 0318.pdf pages 7 and 8 to support ONUs with different RX RSSI to be registered in different time
slots. Align the table with new bit positions in draft as amended in this meeting”. However, both slides 7
and 8 from the referenced deck show different changes to Discovery Information field with no way to rec-
oncile both changes in a single message format. Clarification via comment is needed.

162

Copyright © 2018 IEEE. All rights reserved.
This is an unapproved IEEE Standards draft, subject to change.

01NN bW~

DN D A DD DS DD DS DS D WLWUWWWUWWWUWWNNNNDDNNNDDNDDNLNDRE = - =



Draft Amendment to IEEE Std 802.3-2015
IEEE P802.3ca 100G-EPON PHY Task Force

|IEEE Draft P802.3ca/D1.1

Destination Address

Source Address

Length/Type = 0x8808

Opcode = 0x0017

bit bit Timestamp

A N D O O

Channel Assignment

—_

octet 0 Start Time

octet 1 Discovery Grant Length

octet 2 % SyncTime

reserved Discovery Information

ONU RSSI Min

ONU RSSI Max

Repeat Count SP

Repeat Count SP,

Repeat Count SP4

N N NN DN NN W DS

Pad

N
N

FCS

SN

Figure 144-27—DISCOVERY GATE MPCPDU

144.4 Discovery Process in dual-rate systems
144.4.1 OLT speed-specific discovery

144.4.2 ONU speed-specific registration
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144.5 Protocol implementation conformance statement (PICS) proforma for

Clause 144, Multipoint MAC Control*

144.5.1 Introduction

The supplier of a protocol implementation that is claimed to conform to Clause 144 Multipoint MAC

Control, shall complete the following protocol implementation conformance statement (PICS) proforma.

A detailed description of the symbols used in the PICS proforma, along with instructions for completing the

PICS proforma, can be found in Clause 21.
144.5.2 Identification

144.5.2.1 Implementation identification

Supplier

Contact point for inquiries about the PICS

Implementation Name(s) and Version(s)

Other information necessary for full identification—e.g.,
name(s) and version(s) for machines and/or operating
systems; System Name(s)

ogy (e.g., Type, Series, Model).

NOTE 1—Only the first three items are required for all implementations; other information may be completed as
appropriate in meeting the requirements for the identification.

NOTE 2—The terms Name and Version should be interpreted appropriately to correspond with a supplier’s terminol-

144.5.2.2 Protocol summary

Identification of protocol standard

IEEE Std 802.3-201x, Clause 144, Multipoint MAC
Control

Identification of amendments and corrigenda to this
PICS proforma that have been completed as part of this
PICS

Have any Exception items been required? No [ ]

Yes [ ]

(See Clause 21; the answer Yes means that the implementation does not conform to IEEE Std 802.3-201x.)

Date of Statement

144.5.3 Major capabilities/options

4Copyright release for PICS proformas: Users of this standard may freely reproduce the PICS proforma in this subclause so that it can

be used for its intended purpose and may further publish the completed PICS.
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Item

Feature

Subclause

Value/Comment

Status

Support
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