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ITU-T Recommendation G.983.6

ONT management and control interface specifications for
B-PON system with protection features

Summary

This Recommendation describes the optical network terminal management and control interface
(OMCI) specifications for broadband passive optical networks (B-PONs). In order to provide
support for protected B-PON systems specified in ITU-T Rec. G.983.5 "A broadband optical access
system with enhanced survivability," additional OMCI specifications are required. This
Recommendation describes the enhanced OMCI specifications for a B-PON system with protection
features. The enhancements described include the addition of protection-related attributes to existing
managed entities, managed entity relations diagrams for protected systems, and detailed scenarios
for OMCI start-up/tear-down/switch-over and for virtual path (VP) configuration/removal in
protected B-PON systems.

Source

ITU-T Recommendation G.983.6 was prepared by ITU-T Study Group 15 (2001-2004) and
approved under the WTSA Resolution 1 procedure on 13 June 2002.
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ITU-T Recommendation G.983.6

ONT management and control interface specifications for
B-PON system with protection features

1 Scope

This Recommendation focuses on the OMCI specifications related to B-PON systems with
protection features as defined by ITU-T Rec. G.983.5. Though the OMCI specifications are based on
ITU-T Rec. G.983.2, some enhancements are needed. The scope of this Recommendation is limited
to the enhancements only.

This Recommendation describes the following:
— the ONT model and MIB relation diagrams;
— new attributes for some existing managed entities;

— OMCI start-up, tear-down, and switch-over scenarios and protected VP configuration and
removal scenarios (Appendix I).

2 References

The following ITU-T Recommendations contain provisions which, through reference in this text,
constitute provisions of this Recommendation. At the time of publication, the editions indicated were
valid. All Recommendations and other references are subject to revision; users of this
Recommendation are therefore encouraged to investigate the possibility of applying the most recent
edition of the Recommendations and other references listed below. A list of currently valid ITU-T
Recommendations is regularly published.

[1] ITU-T Recommendation G.983.1 (1998), Broadband optical access systems based on
Passive Optical Networks (PON). Also refer to Corrigendum 1 (1999).

[2] ITU-T Recommendation G.983.2 (2002), ONT management and control interface

specification for B-PON.

[3] ITU-T Recommendation G.983.5 (2002), A broadband optical access system with enhanced
survivability.

3 Abbreviations

This Recommendation uses the following abbreviations:

ANI Access Node Interface

ATM Asynchronous Transfer Mode

B-ISDN Broadband Integrated Services Digital Network
B-PON Broadband Passive Optical Network

FTTB Fibre to the Building

FTTBusiness Fibre to the Business

FTTC Fibre to the Curb

FTTCab Fibre to the Cabinet

FTTH Fibre to the Home

LT Line Terminal

ITU-T Rec. G.983.6 (06/2002) 1



ME Managed Entity

MIB Management Information Base

OLT Optical Line Terminal

OMCI ONT Management and Control Interface
ONT Optical Network Terminal

PON Passive Optical Network

PPTP Physical Path Termination Point

UNI User Network Interface

VC Virtual Channel

VP Virtual Path

4 Reference model and terms

4.1 OMCI reference models for protected B-PON systems

The reference model for an unprotected B-PON system is described in 4.1/G.983.2 and
Figure 1/G.983.2. This clause describes reference models for protected B-PON systems. Three
reference logical models are possible. Models 1 and 2 correspond to protection architectures
described in ITU-T Rec. G.983.5. Model 3 describes an additional protection scheme option.

1) Reference model-1

In this model, the termination point of the OMCI is common between the working side and
the protection side (Figure 1). The OMCI specifications are described in this

Recommendation.
ONT OLT
o= === el S \
4 PON-LT(0) O PON-LT(0) Y
TE ‘ ~ 3
AN
PON-LT(1) O PON-LT(1)
/ G.983.6
FO1

. Termination of common OMCI

Figure 1/G.983.6 — Reference model-1
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2) Reference model-2

In this model, the OMCI has two distinct termination points: one for the working side and
one for the protection side (Figure 2). The OMCI specifications are the same as those
described in ITU-T Rec. G.983.2.

ONT OLT
e I @
PON-LT(0) —(O———1 PON-LT(0)
TE ~
i talatalerg dulatelel  Fth e
/ G.983.6
F02

. Termination of common OMCI on working side

Q Termination of common OMCI on protection side

Figure 2/G.983.6 — Reference model-2

3) Reference model-3

In this model, the OMCI has two distinct termination points: one for the working side and
one for the protection side. In addition, this model includes separate ONTs for the working
side and the protection side (Figure 3). The OMCI specifications for this model are the same
as those for reference model 2.

ONT (working) OLT
ﬁ ...... e ﬁ
PON-LT —(O———{ PON-LT
/
TE
ONT (protection)
O< PON-LT O PON-LT ’Q
d G.983.6
F03

. Termination of common OMCI on working side

O Termination of common OMCI on protection side
Figure 3/G.983.6 — Reference model-3

4.2 ONT functions

The functions in the whole ONT are described in 4.2/G.983.2 and Figure 2/G.983.2. This clause
focuses on the ANI side in the ONT.

According to ITU-T Rec. G.983.5, there are two types of protection architecture: 1+1 architecture
and 1:1 architecture. Thus, two models can be considered when describing the relationship between
ONT features and protection features.

ITU-T Rec. G.983.6 (06/2002) 3



1)

2)

4

1+1 model

Figure 4 shows a 1+1 model ONT. In this model, the traffic in the working entity and the
traffic in the protection entity are the same. The TC Adaptor provides the same traffic to the
working PON-LT and the protection PON-LT.

AN-LT
Working
TC Adaptor PON PPTP ANI
Protection
PON PPTP ANI
G.983.6
Fo4

Figure 4/G.983.6 — 1+1 model ONT (ANI side)

1:1 model

Figure 5 shows a 1:1 model ONT. In this model, extra traffic can be supported. The working
entity conveys the traffic in normal operation. If the working entity has failed or a forced
switch/manual switch to the protection entity operation has been carried out, only the
protection entity conveys the traffic. The TC Adaptor for normal traffic provides the traffic
to the working PON-LT when the working PON-LT is enabled. The TC Adaptor for normal
traffic provides the traffic to the protection entity when the working PON-LT is disabled.
The TC Adaptor for extra traffic provides the extra traffic to the protection entity only when
the working entity is enabled.

AN-LT
Working
TC Adaptor (normal) ; PON PPTP ANI
Protection
TC Adaptor (extra) | PON PPTP ANI
G.983.6
F05

Figure 5/G.983.6 — 1:1 model ONT (ANI side)
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4.3 VP Mux functionality in the ONT
See 4.3/G.983.2.

5 Requirements of the management interface specification
See clause 5/G.983.2.

5.1 Configuration management
See 5.1/G.983.2.

5.2 Fault management
See 5.2/G.983.2.

53 Performance management

See 5.3/G.983.2.

5.4 Security management

See 5.4/G.983.2.

6 Protocol-independent MIB for the OMCI

See clause 6/G.983.2.

6.1 Managed Entities
See 6.1/G.983.2.

6.2 Managed entity relation diagrams

Figures 6 and 7 show the managed entity relation diagrams related to B-PON systems with
protection features as defined by ITU-T Rec. G.983.5. Figure 6 shows an ONT with cardholders on
both UNI and ANI sides. Figure 7 shows the ATM VP cross connection function. The relationship
between the "PON TC Adaptor" managed entity and the "PON Physical Path Termination Point"
managed entity is modified from that given in Figures 3 and 4/G.983.2. The "PON TC Adaptor"
managed entity is associated with one or two "PON Physical Path Termination Point" managed

entities.

ITU-T Rec. G.983.6 (06/2002)
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SW Image

Figure 6/G.983.6 — Managed entity relation diagram for non-integrated interfaces

ITU-T Rec. G.983.6 (06/2002)
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0..4096
> ONTB-PON
4 0..4096
1
Threshold dataBPON L ATM VP cross- L
connection
0..4096
0..1 0..1
Downstream priority |0..256 1| v/p Network CTPB-PON VP Network CTPB-PON | 0..1 0..4096 Upstream
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UNIB-PON PhYSIC?l Path‘ TC AdaptorBPON
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PON TC Adaptor PON Physical Path ANI
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G.983.6
FO7

Figure 7/G.983.6 — Managed entity relation diagram, ATM service

The "*" in Figure 7 indicates that the Traffic Descriptor can be one of the specific Traffic Descriptor
managed entities defined in 7.5.2/G.983.2.

7 MIB description

Use of protection features causes the modification of some managed entities from ITU-T
Rec. G.983.2. In this clause, only modified managed entities are described. Other managed entities
are referred to in ITU-T Rec. G.983.2.

7.1 ANI Management

Note that this clause corresponds to 7.2/G.983.2.
7.1.1 PON TC Adapter
Note that this clause corresponds to 7.2.3/G.983.2.

An instance of this managed entity represents a point in the ONT where the adaptation of the ATM
layer to the underlying physical infrastructure (i.e., the PON) takes place. One instance of this
managed entity shall exist for each ONT.

ITU-T Rec. G.983.6 (06/2002) 7



An instance of this managed entity is automatically created by the ONT after initialization. However,
this instance will not be reported during an MIB upload.

New attributes for protection features are included in this management entity.

Relationships

One instance of this managed entity is associated with one or two instances of the PON Physical
Path Termination Point managed entity.

Attributes

Managed Entity id: This attribute provides a unique number for each instance of this
managed entity. The assigned number is the same as the id of the PON
Physical Path Termination Point with which this PON TC Adapter is
associated. For the 1+1 model, the PON TC Adapter is associated with
the PON Physical Path Termination Point of the working entity. For the
1:1 model, the PON TC Adapter is associated with the PON Physical
Path Termination Point of the working entity for normal traffic and of the
protection entity for extra traffic. (R) (mandatory) (2 bytes)

TC Adapter type: This attribute represents PON TC Adapter type. Valid values are
provided below.

0x0: protection function is not available;

0x1: 1+1 architecture is available;

0x2: 1:1 architecture is available and normal traffic shall be adapted;
0x3: 1:1 architecture is available and extra traffic shall be adapted.
(R) (mandatory) (1 byte)

Protection pointer: This attribute provides the instance id of the PON Physical Path
Termination Point that serves as the protection entity. This attribute is
valid only when TC adapter type is 0x1 or 0x2. (R) (mandatory) (2 bytes)

Revertive Ind: This attribute indicates whether the protection scheme uses revertive
mode (= TRUE, value 0x01) or non-revertive mode (= FALSE, value
0x00). (R) (mandatory) (1 byte)

Wait To Restore Time: This attribute specifies the amount of time, in seconds, to wait after a
fault clears before restoring traffic to the protected trail/connection/line
that initiated the switching. (R, W) (mandatory) (2 bytes)

Switching Guard Time: This attribute specifies the amount of time, in milliseconds, that must
elapse after detection of a fault before a protection trail/connection/line
can be used to transport the normal traffic signal and/ or to select the
normal traffic signal. (R, W) (optional) (2 bytes)

Actions

Get: Get one or more attributes.
Set: Set one or more attributes.
Notifications
None.

8 ITU-T Rec. G.983.6 (06/2002)



Appendix I

Start-up sequence

I.1 OMCC establishment — protection side ranged after start-up of working side

Figure 1.1 shows the OMCI start-up sequence when only the working-side PON-LT is ranged during
the initial phase. In the given figure, the assumption is made that the OLT and the ONT are both
available for PON protection.

NOTE — When the OLT and the ONT do not support a common protection scenario (i.e. 1+1, 1:1 and extra
traffic), the protection side is not used.

OLT (Working) ONT (Working)

OLT (Protection) ONT (Protection)

PON-LT working side:

Ranging procedure specified in ITU-T Rec. G.983.1.

Configure VP/VC message (working side)

A4

Ac (working side)
4—— A rlbnawrladaa

OMCI channel is established (working side).

Start-up procedure specified in ITU-T Rec. G.983.2.

The OLT recognizes the ONT is available for
PON protection.

PON-LT protection side:

Ranging procedure specified in ITU-T Rec. G.983.1.

Configure VP/VC message (protection side)

A\ 4

A[‘]!ﬂf\‘II]DA(TQ . .
Acknowledge message (protection side)

A

OMCI channel is established (protection side)

G.983.6
Fl.1

Figure 1.1/G.983.6 — Start-up scenario for sequential ranging
of working and protection sides
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1.2 OMCC establishment for simultaneous ranging of working and protection PON-LTs

Figure 1.2 shows the OMCI start-up sequence when both working-side PON-LT and protection-side
PON-LT are ranged simultaneously during the initial phase. In the given figure, the assumption is
made that the OLT and the ONT are both available for PON protection.

NOTE — When the OLT and the ONT do not support a common protection scenario (i.e. 1+1, 1:1 and extra
traffic), the protection side is not used.

OLT (Working) ONT (Working)

OLT (Protection) ONT (Protection)
|

PON-LT working side:
Ranging procedure specified in ITU-T Rec. G.983.1.

PON-LT protection side:

Ranging procedure specified in ITU-T Rec. G.983.1.

Configure VP/VC message (working side)

v

Acknowledge message (working side)
‘_

A {"1!1’1 f\‘II] Qf‘ oAn

Configure VP/VC message (protection side)

\4

Arlnawladas maceage (protection side)
-«
A {"]/ﬂ I\‘Ill Qf‘ on

OMCI channel is established (both working side and protection side)

Start-up procedure specified in ITU-T Rec. G.983.2.

OMCI channel in the working side shall be selected

(G.983.6
Fl.2

Figure 1.2/G.983.6 — Start-up scenario for simultaneous ranging
of working and protection sides
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L3 VP configuration for the ONT defined as 1+1 model

Figure 1.3 shows the VP configuration sequence for the 1+1 protection archite

cture.

NOTE — The same VPI/VCI for the OMCC should be used for both working and protection sides.

OLT (Working) ONT (Working)

OLT (Protection)

ONT (Protection)

Start-up procedure specified in ITU-T Rec. G.983.2.

PON TC Adapter Get_cmd

A\ 4

PON TC Adapter_Get_rsp

A

The OLT recognizes the ONT is 1+1 model.

VPNetworkCTP_Create_cmd (ANI working)

A\ 4

VPNetworkCTP_Create_rsp (ANI working)

A

VPNetworkCTP_Create_cmd (UNI)

A\ 4

VPNetworkCTP_Create_rsp (UNI)

A

ATMVPCrossConnection_Create_cmd

A\ 4

ATMVPCrossConnection_Create rsp

A

Working entity and protection entity convey same traffic

S L T e

I NSaas

Figure 1.3/G.983.6 — VP configuration for 1+1 ONT

ITU-T Rec. G.9

R

G.983.6
FIL.3

83.6 (06/2002)
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1.4 VP configuration for the ONT defined as 1:1 model

Figure 1.4 shows the VP configuration sequence for the 1:1 protection architecture.
NOTE — The same VPI/VCI for the OMCC should be used for both working and protection sides.

OLT (Working) ONT (Working)

OLT (Protection) ONT (Protection)

Start-up procedure specified in ITU-T Rec. G.983.2.

PON TC Adapter Get_cmd

A\ 4

PON TC Adapter Get_rsp

<
<

The OLT recognizes the ONT is 1:1 model.

Configure VP for normal traffic.

VPNetworkCTP_Create_cmd (ANI working)

A\ 4

VPNetworkCTP_Create_rsp (ANI working)

A

VPNetworkCTP_Create_cmd (UNI)

A\ 4

VPNetworkCTP_Create_rsp (UNI)

A

ATMVPCrossConnection_Create _cmd

A4

ATMVPCrossConnection_Create rsp

A

Working entity conveys normal traffic

S L L e =

Configure VP for extra traffic.

VPNetworkCTP_Create_cmd (ANI protection)

A4

VPNetworkCTP_Create rsp (ANI protection)

A

VPNetworkCTP_Create_cmd (UNI)

A4

VPNetworkCTP_Create rsp (UNI)

A

ATMVPCrossConnection_Create_cmd

A4

ATMVPCrossConnection_Create rsp

A

Protection entity conveys extra traffic
D L L L L I R PR S G.983.6

Fl.4

Figure 1.4/G.983.6 — VP configuration for 1:1 ONT
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1.5 VP removal for 1+1 model ONT

Figure 1.5 shows the VP removal sequence for the 1+1 protection architecture.

OLT (Working) ONT (Working)

OLT (Protection)

Working entity and protection entity convey same traffic

S L L T T~

) i

The OLT recognizes the ONT is 1+1 model.

ATMVPCrossConnection_Delete_cmd

A\ 4

ATMVPCrossConnection_Delete rsp

A

VPNetworkCTP_Delete_cmd (ANI working)

A\ 4

VPNetworkCTP_Delete _rsp (ANI working)

A

VPNetworkCTP_Delete_cmd (UNI)

A4

VPNetworkCTP_Delete_rsp (UNI)

A

Figure 1.5/G.983.6 — VP removal for 1+1 ONT

ITU-T Rec. G.983.6 (06/2002)
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1.6

VP removal for a 1:1 model ONT

Figure 1.6 shows the VP removal sequence for the 1:1 protection architecture.

14

OLT (Working) ONT (Working)

OLT (Protection)

Working entity conveys normal traffic

Protection entity conveys extra traffic

The OLT recognizes the ONT is 1:1 model.

Y LR EE T -

(e = m e e ms s s s s e e ...

ONT (Protection)

-

Remove VP for normal traffic.

ATMVPCrossConnection_Delete cmd

ATMVPCrossConnection_Delete rsp

\4

A

VPNetworkCTP_Delete_cmd (ANI working)

VPNetworkCTP_Delete rsp (ANI working)

v

A

VPNetworkCTP_Create_cmd (UNI)

VPNetworkCTP_Create rsp (UNI)

\4

A

Remove VP for extra traffic.

ATMVPCrossConnection_Delete_cmd

\4

ATMVPCrossConnection_Delete rsp

A

VPNetworkCTP_Delete_cmd (ANI protection)

VPNetworkCTP_Delete rsp (ANI protection)

A

VPNetworkCTP_Delete_cmd (UNI)

v

VPNetworkCTP_Delete rsp (UNI)

A

Figure 1.6/G.983.6 — VP removal for 1:1 ONT

ITU-T Rec. G.983.6 (06/2002)
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1.7 Switch-over sequence for a 1+1 model ONT

Figure 1.7 shows the switch-over sequence for the 1+1 protection architecture. In the given figure,
the assumption is made that the working side's PON-LT detects Signal Fail (SF) or Signal
Degrade (SD).

OLT (Working) ONT (Working)

OLT (Protection) ONT (Protection)

Working entity and protection entity convey same traffic

S L EE LR T R PN =

The OLT recognizes the ONT is 1+1 model.

OMCI_cmd (via working entity)

A4

OMCI rsp (via working entity)

A

Fault is detected on the Working path,
Switching over specified in ITU-T Rec. G.983.5

Protection entity conveys normal traffic

S L LR PR PN =

OMCI_cmd (via protection entity)

A\ 4

OMCI rsp (via protection entity)

<

G.983.6
FL.7

Figure 1.7/G.983.6 — Switch-over sequence for 1+1 ONT
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I.8 Switch-over sequence for a 1:1 model ONT

Figure 1.8 shows the switch-over sequence for the 1:1 protection architecture. In the given figure, the
assumption is made that the working side's PON-LT detects Signal Fail (SF) or Signal
Degrade (SD).

OLT (Working) ONT (Working)

OLT (Protection) ONT (Protection)

Working entity conveys normal traffic

The OLT recognizes the ONT is 1:1 model.

OMCI_cmd (via working entity)

A4

OMCI rsp (via working entity)

A

Fault is detected on the Working path,
Switching over specified in ITU-T Rec. G.983.5

Protection entity conveys normal traffic

S L LR PR PN =

OMCI_cmd (via protection entity)

A\ 4

OMCI rsp (via protection entity)

<

G.983.6
FI.8

Figure 1.8/G.983.6 — Switch-over sequence for 1:1 ONT
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Series A
Series B
Series C
Series D
Series E
Series F
Series G
Series H
Series I
Series J
Series K
Series L

Series M

Series N
Series O
Series P
Series Q
Series R
Series S
Series T
Series U
Series V
Series X
Series Y

Series Z

SERIES OF ITU-T RECOMMENDATIONS

Organization of the work of ITU-T

Means of expression: definitions, symbols, classification

General telecommunication statistics

General tariff principles

Overall network operation, telephone service, service operation and human factors
Non-telephone telecommunication services

Transmission systems and media, digital systems and networks

Audiovisual and multimedia systems

Integrated services digital network

Cable networks and transmission of television, sound programme and other multimedia signals
Protection against interference

Construction, installation and protection of cables and other elements of outside plant

TMN and network maintenance: international transmission systems, telephone circuits,
telegraphy, facsimile and leased circuits

Maintenance: international sound programme and television transmission circuits
Specifications of measuring equipment

Telephone transmission quality, telephone installations, local line networks
Switching and signalling

Telegraph transmission

Telegraph services terminal equipment

Terminals for telematic services

Telegraph switching

Data communication over the telephone network

Data networks and open system communications

Global information infrastructure and Internet protocol aspects

Languages and general software aspects for telecommunication systems

Geneva, 2002
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