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Outline

◼ GPON Introduction

◼ GTC frame

⚫ Downstream frame

⚫ Upstream frame

◼ DBA(Dynamic bandwidth assignment)

◼ PLOAM Message

◼ GPON LOID Register
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Different type of PON

EPON
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Introduction -- GPON

◼ GPON --- Gigabit PON

⚫ A passive optical network (PON) 

⚫ 2.488Gbit/s Downstream, 1.244Gbit/s upstream

⚫ 1:64 Max split ratio

⚫ 20km Max Distance

⚫ Transmit multiple service:Ethernet/IP, Voice,CATV
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GPON COMMUNICATION

◼ WDM technology is used to realize upstream and 
downstream data transmission with different light waves

◼ The downlink data stream uses broadcast 
technology

◼ The upstream data uses TDMA technology
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GPON COMMUNICATION

◼ Downstream

◼ Upstream
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◼ each frame 125 us

◼ 1.244Gbit/s upstream and 2.488Gbit/s Downstream

◼ 1.24416xE9 / (1s/125us) / 8 = 19440 bytes 

◼ 2.48832xE9 / (1s/125us) / 8 = 38880 bytes 

The Length of Frame
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Introduction -- GPON

◼ OLT optical module

Transmitted light power: 1.5 ~ 5dBm

Received light power      : -28 ~ -8dBm

◼ ONU optical module

Transmitted light power: 0.5 ~ 5dBm

Received light power :  -27 ~ -8dBm
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Introduction -- GPON

◼ Protocol Stack

TDM
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Introduction -- GPON
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GTC frame -- Downstream frame

◼ Downstream frame
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GTC frame -- Upstream frame

◼ Upstream frame



@ MitraStar Technology Corp. All Rights Reserved. 

GPON bandwidth allocation

<-->vlan 200  TR069

<-->vlan 3003 Internet
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GPON bandwidth allocation
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T-CONT

◼ T-CONT have five types 

RF：Fixed bandwidth
RA:   Assured BW
RM:  Maximum BW
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DBA methods

◼ Status reporting (SR) DBA is based on the 
explicit buffer occupancy reports that are 
solicited by the OLT and submitted by the ONUs 
in response;

◼ – Traffic monitoring (TM) DBA is based on the 
OLT's observation of the idle GEM frame pattern 
and its comparison with the corresponding 
bandwidth maps.
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Mapping Date into the GTC payload

◼ Ethernet over GEM
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PLOAM Message

◼

◼

◼ ONU_ID

⚫ This ONU-ID can be from 0 to 253. For broadcast to 
all ONUs, this field is set to 0xFF

◼ Message_ID : the type of the message

13 bytes including CRC

18 types of message 
at downstream and 
9 types of message 
at upstream
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GPON Register -- State change
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GPON Register – State change
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SN authentication
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GPON Register – Initial State<o1> 
→ Standby State <o2>

◼ Initial State<o1> → Standby State<o2>

⚫ receive two continuous downstream Message;

◼ PLOAM Message:

⚫ Activation state machine: Invoke: state=INIT (O1), 
event=CLEAR_DS_LOS_O

◼ Standby State<o2> → Serial Number State<o3> 

receive Upstream_overhead PLOAM Message;
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GPON Register –
State <o2> → State <o3>

◼ US_OVERHEAD  : ff 01 20 00 00 aa ab 59 83 20 00 00
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GPON Register 
State <o2> → State <o3>
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GPON  Register 
Serial Number State <o3>

◼ Serial Number State<o3> 

⚫ receive SN_Request(BWmap with Alloc-ID=254, 
PLOAMu=1, StartTime = xx, StopTime = xx + 
12 )[Alloc-ID=254 is broadcast]

⚫ send Serial_Number_ONU PLOAM Message to 
OLT[including SN Message]
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GPON Register –
Serial Number State <o3>

◼ SN Ploam: ff 01 4D 53 54 43 0A000056 05 d6 ef

◼ Sn :MSTC0A000056
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GPON  Register –
State <o3> → State <o4>

◼ Serial Number State<o3> → Ranging State<o4>

⚫ receive Assign_ONU_ID PLOAM Message 
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GPON Register –
State <o3> → State <o4>

◼ ASSIGN_ONU_ID :  FF 03 38 4D 5354430A 000056 00
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GPON  Register – State <o4>

◼ Ranging State<o4> Recv Ranging_Time message
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GPON Register – State <o5>

◼ Operation State<o5>

⚫ receive CONFIGURE_PORT_ID PLOAM Message 

⚫ send Acknowledge PLOAM Message

◼ PLOAM Message:

⚫ Received Ploam: 38 0E 0103 80000000 00000000
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GPON Register –
State <o5>

◼ Configure port id : 38 0E 01 03 80000000 00000000
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GPON LOID Register -- success
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GPON LOID Register  --failed
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GPON LOID Register – LOID 
authentication

◼ New ME : LOID authentication

⚫ Attributes:

➢ Authentication status，标识ONU 的认证的状态，
ONU 缺省值为0x00。ONU 重启后该属性应恢复成0x00
（W，R） （1bytes）(mandatory)
– 0x00： 初始状态

– 0x01： 认证成功

– 0x02： LOID 不存在

– 0x03： LOID 存在，但是password 错误

– 0x04： LOID 冲突，即已有该LOID 的ONU 认证成功。

– 0x05-0xff：Reserved
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GPON loid register error

◼ Loid error :AuthenticationStatus => 0x02

◼ Loid conflict：AuthenticationStatus => 0x04
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GPON DEACTIVATE_ONU_ID

◼ DEACTIVATE_ONU_ID : 32 05 00 00 00 00 00 00 
00 00 00 00 

◼ To instruct an ONU with this ONU-ID to stop sending upstream 
traffic and reset itself.

It can also be a broadcast message.
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Which conditions will trigger 
DEACTIVATE ONU ID message
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Which conditions will trigger 
DEACTIVATE ONU ID message

◼ LOSi: Loss of signal for ONUi, ONU Send No valid optical signal

◼ LOFi :Loss of frame of ONUi, When olt receive 4 consecutive
invalid delimiters from ONUi

◼ LOKi :Loss of key, synch with ONUi Key transmission from the ONU 
in response to Request_Key message fails three times.

◼ LOAi :Loss of acknowledge with ONUi,  The OLT does not receive 
an acknowledgement from ONUi after a set of downstream 
messages that imply an upstream acknowledge.

◼ LOAMi : Loss of PLOAM for ONUi , When in response to three 
consecutive PLOAM allocations, the ONU transmits the PLOAM

field that has incorrect CRC or does not parse into a valid PLOAM 
message.
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Which conditions will trigger 
DEACTIVATE ONU ID message

◼ SFi :Signal fail of ONUi , When the upstream BER of ONUi
becomes ≥10−y, this state is entered. Y is configurable in the 
range of 3 to 8.

◼ SUFi :Start-up failure of ONUi, The ranging of ONUi has failed n 
times (n = 2).
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GPON Register

◼ How to capture the log and logfile (chips: EN7526F)

⚫ How to open the ploam message dump

echo msg oam 1 >/proc/gpon/debug

echo msg act 1 >/proc/gpon/debug

echo msg int 1 >/proc/gpon/debug

⚫ How to open the omci log

Econet 7526F：moscli omcilog on 
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GPON Register

◼ Q&A

THANK YOU!


