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GATE Processing at the ONU 



NGEPON Introduction 
 GATE Reception Process and Envelope Activation Process 

state diagrams replace the following state diagrams defined for 
10G-EPON: 
– Figure 77–29—Gate Processing ONU Programing State Diagram 
– Figure 77–30—Gate Processing ONU Activation State Diagram 
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NGEPON MPCP GATE 
Reception Process 
 Receives and parses 

GATE MPCPDUs 

 Stores envelope data in 
EnvList[ChIndex] 
(separate list per 
channel) 

 If ONU becomes 
deregistered, clears all 
pending envelopes on all 
channels 

 NOTE: the received 
envelopes are passed to 
higher layer for group 
expansion (see the 
description of GLID in 
kramer_3ca_1b_0916.pdf). 
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MCC:MA_CONTROL.request(
   EnvCount, 
   EnvLlid[EnvCount], 
   EnvLength[EnvCount])

WAIT_FOR_GATE

MAC:MA_CONTROL.indication(
    GATE2, 
    ChMap[4],
    StartTime, 
    LLID[7], 
    Length[7])

BEGIN

UNREGISTERED
ChIndex ⇐ 0

Registered

!Registered

ChIndex = 0

CLEAR_PENDING_ENVELOPES
EnvList[ChIndex].Clear()
ChIndex++

else

else

CHECK_START_TIME

CHECK_ENVELOPE_INDEX

StartTime – LocalTime ≥ MpcpProcessingDly

elseEnvIndex < EnvCount

UCT

CHECK_CHANNEL_MAP
EnvIndex ⇐ 0

ChMap[ChIndex]=1 * IsValid(ChIndex)

NEXT_CHANNEL
ChIndex++

ChIndex = 0

else

else

STORE_ENVELOPE
Env.LLID      ⇐ EnvLlid[EnvIndex]
Env.StartTime ⇐ StartTime
Env.Length    ⇐ EnvLength[EnvIndex]
EnvList[ChIndex].InsertInOrder(Env)
EnvIndex++

GROUP_EXPANSION
MCC:MA_CONTROL.indication(StartTime,LLID[7],Length[7])



NGEPON BEGIN

IN_CLK 

CwdLeft[wCol] ≤ FEC_PARITY_SIZE

EnvLeft[wCol] > 0

UCT

UCT

UTC else

EnvLeft[wCol] > 0

else

UTC

CwdLeft[wCol] > 0 * EnvLeft[wCol] > GRANT_MARGIN

UCT

wCol ≠ 0

else

else

UPDATE_CODEWORD_REMAINDER
CwdLeft[wCol]--

RESET_CODEWORD
CwdLeft[wCol] ⇐ FEC_CODEWORD_SIZE

REQUEST_NEXT_ENVELOPE
MPRS_CTRL[wCol].indication(CwdLeft[wCol])

UPDATE_ENV_SIZE
EnvLeft[wCol]--

TX_ENVELOPE_DATA
TX_FIFO[wCol][wRow] ⇐ GetMacBlock(LinkId[wCol])

CHECK_ENV_SIZE

INSERT_FEC_PARITY_PLACEHOLDERS
TX_FIFO[wCol][wRow] ⇐ PARITY_PLACEHLDR

CHECK_PARITY

NEXT_COLUMN
wCol++

CHECK_HEADER

MPRS_CTRL[wCol].request(link_id,epam,env_length)
else

NO_ACTIVE_ENVELOPES
TX_FIFO[wCol][wRow] ⇐ NO_ENV_CODE

else

EnvLeft[wCol] ≤ GRANT_MARGIN else

UCT

INIT
EnvLeft[] ⇐ {GRANT_MARGIN}
CwdLeft[] ⇐ {FEC_CODEWORD_SIZE}
wRow ⇐ 0
wCol ⇐ 0

NEXT_ROW
wRow++
EnvPam++

TX_ENVELOPE_HEADER
LinkId[wCol]  ⇐ link_id
EnvLeft[wCol] ⇐ env_length
TX_FIFO[wCol][wRow] ⇐ EnvHeader(wCol, epam)

MPRS Control 

 MPRS Control primitives are 
exchanged between MPRS Input 
Process and the MPCP Envelope 
Activation Process 
 

 MPRS Input Process indicates to 
MPCP Envelope Activation 
Process that a channel is 
available 
(MPRS_CTRL.indication(…)) 
 

 MPCP Envelope Activation 
process issues 
MPRS_CTRL.request(…) to 
MPRS Input Process to initiate 
transmission of a new envelope 
at a right time. 
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NGEPON MPCP Envelope Activation Process 
 The MPCP Envelope 

Activation Process receives 
MPRS_CTRL.indication(…) 
and generates 
MPRS_CTRL.request(LLID, 
EPAM, EnvLength) primitives 

 EPAM parameter is equal to low 
5 bits of LocalTime (see 
kramer_3ca_3a_1116.pdf)  

 “Future” envelopes are deferred 

 New burst can start only when 
MPRS indicates that it can start 
a new FEC codeword 

 Back-to-back envelopes can 
start at any time 

 Late envelopes are discarded 
(should never happen) 
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BEGIN

else

WAIT_FOR_CHANNEL

CHECK_PENDING_ENVELOPES

GET_NEXT_ENVELOPE
NextEnv ⇐ EnvList[ch].PeekHead()

IsEmpty(EnvList[ch])

MPRS_CTRL[ch].indication(FecOffset)

else

(NextEnv.StartTime = LocalTime * 
 FecOffset = FEC_CODEWORD_SIZE) 
 +
(NextEnv.StartTime = PrevStartTime[ch] *
 BurstInProgress[ch] = true)

REMOVE_ENVELOPE
EnvList[ch].RemoveHead()

NextEnv.StartTime > LocalTime

UCTCHECK_START_TIME

IsValid(NextEnv.LLID)else NO_ENVELOPE
BurstInProgress[ch] ⇐ false

UCT

UCT

ACTIVATE_ENVELOPE
MPRS_CTRL[ch].request(NextEnv.LLID, LocalTime<4:0>, NextEnv.Length)
EnvList[ch].RemoveHead()
PrevStartTime[ch]   ⇐ NextEnv.StartTime
BurstInProgress[ch] ⇐ true
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Thank You 


