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ABSTRACT

In this paper, we design the function of ULSLE(Upper Layer Shared LAN Emulation) to provide both the
efficient LAN service and compatibility with 802.1D bridge in Hybrid two-stage AWG based WDM-PON. The
ULSLE layer lies above MAC control layer in order to provide a mean to interface WDM-PON and 802.1D
bridge. It also performs LAN emulation based on PON-Tag which is only used to decide both the
transmission mode and the destination of frames transmitted from ONUs. That is, the PON-Tag is not used
for downstream frames but destination address field in original frame instead. This decreases the processing
overhead and complexity caused by PON-Tag at OLT and ONU. The verification of designed ULSLE is

performed according to the specific scenarios based on transmission mode and destination using OPNET.
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e S5 Aetrh sbestee, Wt ONUe 3
3= on-off A~YH|UFS offsty e A9XE
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PON-Tag7]¥}e] ULSLE 7|% <73 7= =
Pseudo code for ULSLE operation based on
PON-Tag

= ALT: address list table

» Tag_frame: frame with PON-Tag

= frame: frame without PON-Tag or removing
PON-Tag

= DA: destination address field of frame

= down_Broadcast: broadcast toward to downstram

= bothDirection_Broadcast: broadcast toward to both di-
rection

= down_Transmit: transmit the frame toward to down-
stream using P2P

= PON: place whether PON side

= external_Networks: external network side

Begin: wait for frames at ULSLE
//frame coming from ONU in WDM-PON
If Tag_frame.port == internal Then

LLID < PON-Tag.LLID

Loop until LLID == ALT.LLID

If LLID is matched with any ALT.LLID Then
If LLID !=broadcast Then
If (LLID !=OLT) Then
dest_addr < MAC_addr(ALT.LLID)
Location <— ALT.Location(LLID)
Mode < PON-Tag.Mode
If Mode == P2P Then
DA< dest_addr
If Location == PON Then
down_Transmit(frame)
Else up_Transmit(frame)
End If
Else destroy(frame)
End If
/| frame destined OLT
Else destroy(frame)
End If

9%

Else If LLID == broadcast Then
dest_addr <— ALT.Broadcast_addr
Mode < PON-Tag.Mode

/[broadcast frame coming from ONU
If Mode==P2P Then
DA < dest_addr,
bothDirection_Broadcast(frame)

Else If Mode==SCB Then
DA < dest_addr,
down_Broadcast(frame)
Else destroy(frame)
End If
End If
//not matched frame with any LLID at ALT
Else destroy(frame)
End If

Else // frame coming from external networks
Loop until frame.DA == ALT.MAC_addr
If frame.DA is matched with any
ALT.MAC_addr Then
dest_Addr < ALT.MAC_addr
If dest_Addr == specific ONU Then
down_Transmit(frame)
Else If dest_ Addr == Broadcasting_addr
Then down_Broadcast(frame)
Else destroy(frame) // OLT own frame
End If
Else
If frame.DA 1=
Then down_Broadcast(frame)
//dest_addr is in external networks
Else destroy(frame)

external_Networks

End If
End If
End
Begin End
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Fig. 5 Network model for verification of ULSLE
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Fig. 6 OLT node model
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Table 1. MAC Address and LLID dedicated for simulation
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