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Similarities at ONU

• Receive a Gate(discovery/normal) from 
OLT for operation

• Access the same resource
• Only one Gate SHOULD be activated at the 

same time
• State diagrams of Discovery Processing 

Window Setup and Gate Processing 
Activation



Draft 1.414 State Diagram Similarities

⇔

TURN LASER ON

LaserControl = true
[start IDLE_timer]

BEGIN

START TX

transmitAllowed = true
stopTime=currentGrant.start + currentGrant.length - laser_off_time
effective_length = stopTime - localTime
[start grant_window_timer, effective_length]
MA_CONTROL.indication(gate, local_time, effective_length, status
= active, current_grant.force_report)

STOP TX

transmitAllowed = false
if (discovery)
  inside_discovery_window=false;
MA_CONTROL.indication(gate, status = deactive)

GRANT DONE

LaserControl = false
remove_list(grant_list,
current_grant)

IDLE_timer_done

grant_window_timer_done

GRANT DONE B2B

remove_list(grant_list,
current_grant)

next_grant.start-laser_off_time <=local_time currentGrant.start+currentGrant.length =local_tim
UCT

UCT

Figure 64-28–Gate Processing ONU Activation

WAIT FOR GATE

local_time >= current_grant.start

OMP.indication(register, DA, start_time, grant_length, length) * (registered = false)

grant_window_timer_done

Figure 64-20 Discovery Processing ONU Window Setup

BEGIN

WAIT
transmitAllowed ⇐ false
insideDiscoveryWindow ⇐ false
LaserControl ⇐ false

CHECK UNICAST

if (is_unicast(DA))

true
false

WAIT FOR WINDOWWAIT FOR WINDOW UNICAST 

[start wait_for_window_timer, start - localTime] [start wait_for_window_timer, start - localTime]

wait_for_window_timer_done

[start random_delay_timer, max_delay]

RANDOM WAIT

random_delay_timer_done

IDLE_timer_done

LaserControl ⇐ true
[start IDLE_timer]

wait_for_window_timer_done

TURN LASER ON

INSIDE REGISTER WINDOW
transmitAllowed ⇐ true
insideDiscoveryWindow ⇐ true
[start grant_window_timer]

max_delay ⇐ length - laser_on - sizeof(IDLE_time) -
IFG - preamble - sizeof(MPCPDU) -
sizeof( /T/R/R/ ) - laser_off



Problem with Present Model

• Both processes running at the same time.  Waste 
of processing power

• Potential: If Gates overlap due to OLT scheduling 
error or transmission error, both processes will 
send respective PDUs at the same time.

• Solution: For simplicity, combine Discovery 
Processing ONU Window Setup and Gate 
Processing ONU Activation



ONU Programing State Diagram

•Same as D1.4 Figure 64-27 Gate Processing ONU Programming
•Sort discovery gate together with normal gates.  
If OLT schedules properly, discovery gate should not overlap with any 
normal gate.  

INCOMING GATE

for each i in n*(start, length)
  if (start[i] > localTime)*(length[i]>laserOnTime+IDLETime+laserOffTime)
    InsertSortedList(grantList, {start[i], length[i], discovery, DA, forceReport[i]})
    MA_CONTROL.indication(gate, start[i], length[i],status = arrive, forceReport[i])

OMP.indication(n*(start,length),
discovery, forceReport[n])

BEGIN

UCT

WAIT



ONU Gate 
Activation

case3: Broadcast Discovery gate. 
Need to wait for random delay 
ONU must be not registered. 

B2B:  If the next grant has started (and not 
ended yet), no need to turn off the laser.
Exception:  discovery.  Leaving laser on while 
waiting for random delay would interfere other 
ONU’s REGISTER_REQ.

case1: Normal gate. ONU must be registered 
case2: Unicast Discovery gate. 
NO need to wait for random delay.
ONU must be not registered. 



ONU Gate Activation (cont.)
• The special case of Broadcast Discovery 

(case2) must go through random delay 
(case3) while Unicast Discovery(case2) and 
normal Gate (case1) need not.

• CHECK GATE TYPE:  
a) Discovery: ONU must be not registered.  
b) Normal Gate: ONU must be registered first.
c) Other cases (case 4), discard
• Constant:

discoveryGrantLength:VALUE: 00-00-00-27 
(624 nano seconds, equivalent of 78 bytes)



Differences at ONU

• Gate processing only receives Gate messages 
only. 

• Discovery processing handles discovery message 
handshake, i.e. other than receiving discovery 
Gate, it also sends REGISTER_REQ, 
REGISTER_ACK and receives REGISTER 
messages.

• Solution:  Keep Discovery Processing ONU 
Registration


