M PCP State M achines

YinghuaY e, Chunsheng Xin, Nokia
Ariel Maidos, Passave



Outline

*General Description
Main Function of State M achines

*The Detailed State M achine Diagrams



General Description

*The MPCP, which isimplemented in MAC control sublayer,
specifies a control mechanism between an OLT and ONUs
connected to a Point-to-Multi-Point (P2MP) segment to allow
efficient transmission of data.

*The operation of the protocol is controlled by a number of
state machines, each of which performs a distinct function.

*Since OLT and ONU have different requirements for each function,
M PCP state machines further consists of the transmit, receive,
and auto-discovery state machinesin ONU and OLT respectively.



Function of State M achines

Transmit State Machine
It handles the transmission of control or data packet from the layer above
MAC sublayer.

Recelve State Machine
The opcode-independent MAC control sublayer Receive State Machine
accepts and parses valid frames received from the MAC sublayer.

Auto-discovery State Machine
It isresponsible for harmonizing new ONUs into EPON system.



Transmit state machine @OLT
BEGIN

!

Transmission_in_progress=false

transmitEnabled=fal se

transmitEnabled=true

Transmission_in_progress=false

transmitEnabled=true

MA_CONTROL .request (DA,SA,802.3 MAC_Control,

Opcode | indication_operandlist)

MA_ DATA . .request(DA, m_sdu,
service class)*

I MA_CONTROL.request(DA, SA,
802.3 MAC_Control, Opcode,

Transmission_in_progress=true,
Timestamp Local _Clock _Counter
TransmitFrame (DA, SA, 802.3 MAC _Contral,
Opcode |Timestamplindication_operand_list | zer oes)

UcTt

indicaton_operandlist )

Transmission_in_progress=true
TransmitFrame (DA,SA, m_sdu)

UCT
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Recelve State Machine@ OLT

BEGINl

pm—,

ReceiveEnabled=true

ReceiveFrame (DA,SA, LengthOrType, data): ReceiveStatus

LengthOrType=802.3 MAC_CONTROL

LengthOrType£802.3 MAC_CONTROL

Opcode#{ supported code}

Opcode=datal1:16] MA_DATA.indication (DA,SA, LengthOr Type
|data, ReceiveStatus)

Opcode={ supported code}

UCT

Timestamp=data[17:48]
RTT registerd Local_Clock_Counter-Timestamp

UcCT

UcCT

indication_operandlist=Data
MA_CONTROL . .indication (Opcode, indication_oper andlist)




Auto-Discovery State Machine @ OLT

BEGIN

Disc W_Start=true

Disc W_Start=false DA=multicast_address
MA_CONTROL.request (DA, GATE_command, Dis GRANT | OLT capabilities)

MA_CONTROL.indication (REGISTER_REQUEST_command,
PHY ID capabilities [ONU capabilities |echo of ONU capabilities)

RecordPDU Selected PHY ID_liss DA=ONU_MAC_address
MA_CONTROL.request (DA, REGISTER _command, PHY ID_list | echo of ONU capabilities)
MA_ CONTROL request (DA, GATE_command, GRANT)

IMA_CONTROL.indication (REGISTER_ACK_command, echo MA_CONTROL.indication (REGISTER_ACK_command,
of registered PHY ID) *(Slot_Start_register +Slot_Length_register echo of registered PHY ID)

<Loca Clock Counter)+ MA_CONTROL.indication
(REGISTER_REQUEST _command, PHY ID capabilities |[ONU
capabilities | echo of ONU capabilities)

UcCT

UCT




Transmit State Machine @ONU

BEGIN
eneitEnablocfae+ Local Clock Couter —‘*
Slot_Start_Register + Sl OT_ ength_Register Transmission_in_progress=false

transmitEnabled=true

transmitEnabl ed
=true
Transmission_in_progress=false
|
MA_CONTROL.request(DA,SA, MA_DATA .request(DA, m_sdu, service class)*
802.3_MAC_Contral, ' MA_CONTROL.request(DA, SA,
Opcode, indication_operandlist) 802.3 MAC_Contral,

v Opcode, indication_operandlist )

Transmission_in_progress=true,
Timestamp Local_Clock_Counter Transmission_in_progress=true transmitEnabled
TransmitFrame(DA,SA, 802.3 MAC_Control, TransmitFrame(DA,SA, m_sdu) —true

Opcode| Timestamp | indication_operandlist | zeroes)

transmitEnabled=false * Local Clock Counter >
Slot_Start Register + Slot_Length Register

transmitEnabled=true

Start=READ(GrantQueue), Length=READ(GrantQueue)

UCT Slot_Start register] Start, Slot_Length_register] Length




Recelve State M achine @ONU

* ReceiveEnabled=true

ReceiveFrame (DA LenathOrT data): RecelveStatus

LengthOrType=802.3 MAC_CONTRO engthOrType£802.3 MAC_CONTROL
Opcode#
{ supported code} Opcode=data[1:16] MA_DATA.indication (DA,SA,

)

Numberof Grant=data[49:55] Start=data]57:88] Timestamp=data[17:48]
WriteQueue (GrantQueue, Opcode=02 L lock ter] Ti
data[57:57+Numberof Grant* 48]) ocal_Clock_Countert] Timestamp
Start<Slot_Start_reqister+Slot_Length _reqister
art=Slot_Start_register+Slot_Length register |Opcode#02

Start= Read (GrantQueue), Length=Read (GrantQueue) UCT
Slot_Start_register] Start, Slot_Length register] Length

UCT indication_operandlist=Data




Auto Discovery State Machine @ONU

[ oAy rrocessz ] _<—BE@N

DELAY (Rand2()%Disc DiscoveryGate=true
Window_Size) ucCT > <
A

DiscoveryGate=fal se,
MA_CONTROL.request (DA, REGISTER_REQUEST _command,
PHY 1D capabilities | ONU capabilities | echo of OLT capabilities)

DiscoveryGate=true* | MA_CONTROL.indication
< Contention_Scheme=2 (REGISTER (loca__ address, PHY ID DiscoveryGate=jtrue
list |[echo of ONU capabilities)) * Skip_Times=(

—_—

DiscoveryGate=true*

: : DiscoveryGate=true*
Contention_Scheme=2 Local PHY |ID listJ PHY ID list

[Contention_Scheme=1

MA_CONTROL.indication (
ATE( local _address, GRANT))

Skip Times=Rand1()

MA_CONTROL .request (DA,
REGISTER_ACK_command, echo of registered PHY ID)

CT

Skip_Times=Skip_Times-1
DiscoveryGate=true DiscoveryGate=false

*SKip_timesz0




