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Wire- and AirEquipment

or how to deal with SFPs! and ODUs

1 Introduction

The current Equipment Model implementations of the microwave outdoor unit (ODU) are different, which lead
to the necessity of a vendor-specific implementation of the Application layer. For automation purposes, an
efficient interfacing to microwave devices is required. The objective of this document is to describe how the ONF
Core Model - Equipment Model shall be used to expose a harmonized API for microwave ODUs.

Information modeling of Equipment has to cope with a couple of specific aspects.

Example 1: The Capability information of the individual Wirelnterface instance depends on the type of
SFP (SFP shall represent all types of physical connectors in this text), but not all types and models of
SFPs, which might be used with the device, are known during design time of the firmware of the device.

Example 2: Further on, some concrete Transmitter (e.g. SFP or ODU) might be replaced due to failure
and the replacing Transmitter? might just be similar, but not of identical model or hardware release.
Nevertheless, an already instantiated Interface object should continue existing and also operating, in
case original and replacing Transmitter have sufficiently identical characteristics.

This document does not describe technology specific attributes, which are augmented to the ONF Core Model,
but how to use the existing attributes of the Core Physical Model.

2 Contradicting Approaches

The resulting information modeling has to cope with contradictory processes.

Roll-out

The Plan-Build-Operate approach represents nowadays method of humans using planning tools to define a future
should-be-network. The planning is often done before the devices are actually existing in the network and it shall
be exactly executed, or not at all. This means that Interfaces® and ExpectedEquipment are instantiated and
configured on the application layer first and on the device later.

The Plug’n’Play Approach assumes that applications are automatically configuring already existing devices. In
divergence to the Planning Driven Approach, ExpectedEquipment is instantiated on the device first (namely
identically to the ActualEquipment) and afterwards on the application layer.

Repair

Replacing Transmitters is another area of contradictory requirements. Surely, the majority of users is expecting
the configuration of an interface® to “survive” a failure of the associated Transmitter. It can also be anticipated
that the replacing Transmitter might not be of the same version or even model.

The modeling described in this document leaves it to the operators’ responsibility to decide about which
hardware related information shall be assessed for assuring sufficient compatibility of an existing Interface
Configuration and a replacing Transmitter.

1 SFP shall represent all types of physical connectors in this text, e.g. a soldered RJ45 connector shall be seen as
a permanently plugged SFP.

2 “Transmitter” could be either soldered port (e.g. RI45), SFP or ODU.

3 “Interface” (starting with upper case) relates to a technology specifically amended instance of the
LayerProtocol class.

4 “interface” (starting with lower case) relates the general linguistic usage.
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3 Requirements

Indicate physical connector related with Transmitter

User and Application must have a possibility to identify the location of the Transmitter at the outside of the
device (e.g. SFP cage or IF connector for the ODU). This is important for example for changing a faulty ODU or
identifying which IF ports are still available on physical devices.

Replacement Transmitter without remove logical configuration

It shall be possible to replace a broken Transmitter without changing the related logical termination points.

Possibility to distinguish type of physical equipment support

The Equipment object models many of physical types of components (Board, SFP, Ports, ODU). It shall be
possible to clearly identify the type of component and model by a human readable name. So, users can quickly
identify and filter component types or models.

4 Successful Configuration

In accordance with Requirement no. 3 of the TR-545 DMIP, a <commit> operations for changing configuration
values of an Interface shall be denoted successful, whenever the changes have been successfully validated
against the characteristic of an ExpectedEquipment.

This means that any process of instantiating and configuring an Interface must start with defining the
ExpectedEquipment.

5 General Understanding

In general, the management interface defined in related information models and also this specification is for
making the functions of the hardware available. Some function not available on the hardware cannot be made
available by the management interface.

An instance of the Equipment class represents an abstract potential for equipment, which is already bound to a
specific position.
An instance of the ActualEquipment class represents a concrete module, which is actually plugged into the

Device.

The group of instances of the ExpectedEquipment class, which is associated with the instance of the Equipment
class, represents the variety of modules that could be plugged for operating the same interface configuration
(according to general linguistic usage).

An instance of the Connector class represents a physical connector, which will be available with the
ExpectedEquipment at the outside of the device.

All existing Equipment instances have to be associated (composite) by the _equipment[*] attribute to the
ControlConstruct instance. The _occupyingFru®[0..1] attribute at the Holder instance is just referencing (shared)
already existing Equipment instances.

Independently from the mounting form (split-mount or pure-outdoor), there shall be only one top level
Equipment associated (_top-level-equipment) with a ControlConstruct of a microwave. In case of split-mount,
the IF port is represented by an instance of Holder and the ODU by a subordinate instance of Equipment.

6 Instantiation

Root Instantiation

(1) ControlConstruct as well as ActualEquipment associated with hardware already present in the device shall be
instantiated as the device is booting up.

5 FRU = Field Replaceable Unit
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Equipment and Holder

(2) Holder as well as associated Equipment shall be automatically instantiated as soon
as the ExpectedEquipment in the overlying level of the hierarchy got instantiated.
Every existing Holder instance shall always be referencing an Equipment instance (the
_occupyingFru attribute at the Holder object shall always contain the UUID of an
Equipment object that waits to be detailed with ExpectedEquipment and
ActualEquipment objects).

Equipment

Example 3: As soon as an Ethernet board accommodating ten SFP cages got
instantiated as ExpectedEquipment, the corresponding ten Holder and ten
Equipment objects shall be instantiated. Everything shall be prepared for
instantiating an SFP as ExpectedEquipment in the next step.

Holder

ActualEquipment

The Equipment class of the ONF Core IM comprises a reference to 0 or 1
ActualEquipment instances.

Equipment

(3) If there is no real hardware present (includes: never before, just pulled, or
broken), which is implementing the Equipment, there shall be no instance of
ActualEquipment.

Example 4: If there is no ODU connected (includes: never before, IF
cable just pulled, or ODU broken), there shall be no instance of
ActualEquipment.

Actual
Equipment

(4) When a new hardware component is put into the device, the device shall automatically instantiate an
ActualEquipment object and associate it with the Equipment object.

Example 5: When an SFP is put into the cage, the device shall automatically instantiate an
ActualEquipment object and associate it with the Equipment object.

ExpectedEquipment

The Equipment class of the ONF Core IM comprises a reference to a list of an undefined number of
ExpectedEquipment instances.

The instantiation of ExpectedEquipment has to support the Plug’n’Play process, which requires an automated
creation of the ExpectedEquipment instance, as well as the Plan-Build-Operate
process, which includes configuration of the ExpectedEquipment via
management interface without the represented hardware component actually
being present. Expected

Equipment

Equipment

(5) An arbitrary number of ExpectedEquipment objects might be instantiated
and associated to the Equipment object via the management interface at any
time. Associating more than one ExpectedEquipment object with an
Equipment object makes exclusively sense, if all those ExpectedEquipment
objects are representing hardware with identical characteristics.

Example 6: Several models of SFPs, potentially even of different vendors, but with the same
characteristics might be instantiated as ExpectedEquipment as a routine to facilitate smooth spare
part appliance.

Warning: If the operator would configure components of different characteristics into the ExpectedEquipment
list, the Device will not check for compatibility, but operate an existing configuration that had been made based
on the characteristics of the ExpectedEquipment, which had originally been instantiated first.

(6) A single ExpectedEquipment object shall be automatically instantiated by the device whenever an
ActualEquipment object gets instantiated and no ExpectedEquipment object is already existing.

Example 7: Given the situation that a modular device, which does not contain any board except the
one that holds the management interface, gets powered and switched on for the first time. Because
the chassis of the device is there, a highest level Equipment object and ActualEquipment and
ExpectedEquipment objects, which are representing the chassis, must be instantiated. In addition,
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Holder and subordinated Equipment objects representing all slots must be instantiated. At the correct
subordinated Equipment object, ActualEquipment and ExpectedEquipment objects, which are
representing the management module, plus Holder and subordinated Equipment objects, which are
representing the management interfaces, must be instantiated. If there would be an already plugged
SFP on that board, it would also have to be represented by ActualEquipment and ExpectedEquipment
objects (subordinated Holder and Equipment objects would not be required).

Connector

(7) As soon as an ExpectedEquipment object has been instantiated, the device shall automatically instantiate all
Connector objects, which are related with this hardware.

Example 8: As soon as an ExpectedEquipment object, which is representing an SFP, has been
instantiated, the device shall automatically instantiate a Connector.

Example 9: As soon as an ExpectedEquipment object, which is representing an Ethernet board with
four RJ45 ports at its front, has been instantiated, the device shall automatically instantiate four
Connector objects.

LogicalTerminationPoint and LayerProtocol

(8) As soon as an ExpectedEquipment object has been instantiated, the device shall automatically instantiate all
LogicalTerminationPoint objects (including technology specifically augmented LayerProtocol objects), which are
unquestionable related with this hardware. (Some combinations of board, port and SFP might support several
kinds of logical layers, e.g. Ethernet and synchronization. In such case, the payload interface shall be instantiated,
e.g. Ethernet.)

Example 10: As soon as an ExpectedEquipment object, which is representing an SFP, has been
instantiated, the device shall automatically instantiate, LTP(Wirelnterface)® and
LTP(PureEthernetStructure)’.

Example 11: As soon as an ExpectedEquipment object, which is representing an Ethernet Switch with
four internal interfaces, has been instantiated, the device shall automatically instantiate four
LTP(EthernetContainer), four LTP(Macinterface) and four LTP(Vlaninterface) (only in case the device
supports VLAN bridging).. If there would be fixed RJ45 connectors or already plugged SFPs, which are
making these interfaces available at the front of that Ethernet Switch board, corresponding
Equipment, Connector, LTP(Wirelnterface) and LTP(PureEthernetStructure) objects would have to be
instantiated, too®.

Example 12: One or several IpInterfaces shall be automatically created by the device for representing
the management interface(s) towards the device®.

(9) The LogicalTerminationPoint::_equipment : Equipment[1..*] attribute shall
be automatically configured with the UUID of the Equipment object, which is T

determining the characteristics of the LogicalTerminationPoint object. Termination
Point

Equipment

(10) The LogicalTerminationPoint::_connector : Connector[0..1] attribute of all
LogicalTerminationPoint objects, which do not have any UUID in the _serverLtp Connector

5 LTP(Wirelnterface) = LogicalTerminationPoint and LayerProtocol object, which are augmented by technology
specific information about a Wirelnterface and the value of its layerProtocolName attribute =
“LAYER_PROTOCOL_NAME_TYPE_WIRE_LAYER”.

7 LTP(PureEthernetStructure) = LTP/LP, which are augmented with the technology specific information about a
PureEthernetStructure and the value of its layerProtocolName attribute =
“LAYER_PROTOCOL_NAME_TYPE_PURE_ETHERNET_STRUCTURE_LAYER”.

8 The examples do not have normative character. Some implementations might instantiate the entire stack of
interfaces at the moment the physical connector got defined as an ExpectedEquipment object.

9 The examples do not have normative character. Some implementations might provide separate connectors
for management purposes, others might separate management by VLAN from other traffic on conventional
payload connectors.
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attribute, shall be automatically configured with the LID® of the Connector object, which is representing the
physical connector at the outside of the device.

(6) and (8) shall at least apply for all hardware types (e.g. SFP models or ODU versions), which could be purchased
from the provider of the device during design time of the firmware or are currently plugged.

(11) If there is a fixed relationship between a server and a client layer, the _clientLtp attribute of the
LogicalTerminationPoint, which is representing the server layer, shall automatically be configured to point to the

LogicalTerminationPoint, which is representing the client layer. HosGiertlips

(12) If there is a fixed relationship between a server and a client layer, the _serverlLtp *

attribute of the LogicalTerminationPoint, which is representing the client layer, shall -
automatically be configured to point to the LogicalTerminationPoint, which is T
representing the server layer. HesSarvarTips

Example 13: As soon as an LTP(Wirelnterface) gets instantiated, an LTP(PureEthernetStructure) shall
be automatically instantiated, too. The _clientLtp attribute of the LTP(Wirelnterface) shall
automatically be configured to point to the LTP(PureEthernetStructure). The _serverltp attribute of
the LTP(PureEthernetStructure) shall automatically be configured to point to the LTP(Wirelnterface)'®.
(Because the _serverltp attribute of the LTP(Wirelnterface) cannot point to anything, its _connector
attribute has to point to a Connector object.)

Example 14: As soon as an ExpectedEquipment object representing a radio has been instantiated, the
device shall automatically instantiate a related LTP(Airinterface)'>. In addition, the
LTP(PureEthernetStructure) or the LTP(HybridMwsStructure)®® shall be instantiated including the
client/server relationships based on the device capabilities.

Example 15:As soon as an LTP(PureEthernetStructure) gets instantiated and an
LTP(EthernetContainer)* is already existing (must have automatically been instantiated right after the
ExpectedEquipment object, which is representing the Ethernet Switch board, has been instantiated,
which is necessarily before the ExpectedEquipment object, which is representing the SFP, could be
instantiated), the _clientLtp attribute of the LTP(PureEthernetStructure) shall automatically be
configured to point to the LTP(EthernetContainer) and the _serverltp attribute of the
LTP(EthernetContainer) shall automatically be configured to point to the LTP(PureEthernetStructure).

ForwardingDomain and ForwardingConstruct

(13) As soon as an ExpectedEquipment object has been instantiated, the device shall automatically instantiate all
ForwardingDomain objects (including technology specific augments), which are unquestionable related with this
hardware.

(14) The ForwardingDomain::_Itp : LogicalTerminationPoint [*] attribute shall be automatically configured with
the UUIDs of all the LogicalTerminationPoint objects, which are part of the potential forwarding represented by
the ForwardingDomain.

(15) As soon as an ExpectedEquipment object has been instantiated, the device shall automatically instantiate all
ForwardingConstruct and FcPort objects (including technology specific augments), which are required for
describing a potential default configuration. The FcPort::_ltp : LogicalTerminationPoint [0..2] attribute shall be

10 value of localld attribute

11 The examples do not have normative character. Some implementations might provide separate connectors
for management purposes, others might separate management by VLAN from other traffic on conventional
payload connectors.

2L TP(AirInterface) = LogicalTerminationPoint and LayerProtocol object, which are augmented by technology
specific information about a Airinterface and the value of its layerProtocolName attribute =
“LAYER_PROTOCOL_NAME_TYPE_AIR_LAYER”.

13 LTP(HybridMwStructure) = LogicalTerminationPoint and LayerProtocol object, which are augmented by
technology specific information about a HybridMwStructure and the value of its layerProtocolName attribute =
LAYER_PROTOCOL_NAME_TYPE_HYBRID_MW_STRUCTURE_LAYER”.

14 LTP(EthernetContainer) = LogicalTerminationPoint instance, which is associated with a LayerProtocol
instance, which is technology specifically augmented with the EthernetContainer model (value of the
layerProtocolName attribute = “LAYER_PROTOCOL_NAME_TYPE_ETHERNET_CONTAINER_LAYER").
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automatically configured with the UUIDs of the LogicalTerminationPoint objects, which are part of the actual
forwarding represented by the respective ForwardingConstruct.

Profile

(16) As soon as an ExpectedEquipment object has been instantiated, the device shall automatically instantiate at
least one default Profile object (including technology specific augmentation), for each type of Profile supported
by this equipment type (except the CoChannelProfile or any other Profile, which is pointing into direction to the
LTPs).

Example 16: If a change to the WRED configuration would affect all interfaces at the device, a
Profile(WredProfile) shall be instantiated, as soon as the ExpectedEquipment object, which is
representing the chassis, has been instantiated.

(17) If there would be an attribute, which is referencing a Profile object, with a multiplicity of 1 or higher
(composite association) included in the technology specifically amended LogicalTerminationPoint, this attribute
shall be configured to associate the default Profile object right after instantiation of the LogicalTerminationPoint
and its extension.

Sequence

(18) After Instantiation of the ExpectedEquipment object, the related Connector objects shall be automatically
instantiated first, the related Profile objects (if any) second, and the related LogicalTerminationPoint objects
third.

(19) After instantiation of the LogicalTerminationPoint, the associations towards Client and Server LTPs (as far as
already existing) shall be configured first, the association to the Connector object (if required) shall be configured
second, the association to the Equipment object third and potential associations towards Profile objects forth (if

any).

(20) After all Connector, Profile and LogicalTerminationPoint objects, which are related to some
ExpectedEquipment object, have been instantiated and associated, all Holder, Equipment and ActualEquipment
objects of the subordinate layer shall be recursively and automatically created (first) and associated (second).

(21) After that, the first ExpectedEquipment objects of the subordinate layer shall be created (first) and associated
with the Equipment object (second).

Externally initiated Instantiations

(22) If instantiation of a LogicalTerminationPoint gets initiated via the management interface, values of the
LogicalTerminationPoint::_equipment attribute and the LayerProtocol::layerProtocolName attributes must be
provided during instantiation. Both attributes must not be changed during lifetime of the
LogicalTerminationPoint object.

(23) If instantiation of a Profile gets initiated via the management interface, the value of the Profile::ProfileName
attribute must be provided. Value of this attribute must not be changed during lifetime of the Profile object.
(Please be aware, that attributes at Profile objects are in general invariant. This means that all configuration
values have to be provided during instantiation.)

Characteristics of Unknown Hardware

(24) In case some hardware (e.g. SFP), which was not known to the vendor during design time of the management
interface, gets plugged and operated with the device, the necessary information for restoring the related logical
objects (e.g. ExpectedEquipment, Profiles and LTPs incl. capability information) shall be read from the component
and permanently stored inside the Device.

Example 17: A latest generation SFP, which was not known during design of the firmware, is plugged
and operated in the Device. It broke, but didn’t become replaced before the device got hit by a power
failure. During rebooting, the Device has to re-create all logical objects on the management interface.
Because the Device can no longer read the characteristics, which are required to re-create the LTP
(incl. Capability information) from the broken SFP, it must be possible to retrieve the necessary
information from an internal storage.
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7 Configuration

Interface Configuration

(25) Any change of the Interface Configuration shall be validated against its Capability information (and naturally
the actual hardware characteristics).

(26) The Capability information at an Interface shall perpetually embody the characteristics of that type of
ExpectedEquipment, which initiated the instantiation of the LogicalTerminationPoint (ExpectedEquipment
instantiated first).

ExpectedEquipment Configuration

(27) An existing ExpectedEquipment shall be invariant.

It is the operators’ responsibility to assure that additionally instantiated ExpectedEquipment objects (e.g.
representing SFP types, which have been approved for alternative use) are matching the Capability information
that has been written into the technology specifically augmented LayerProtocol object during its instantiation.

8 Deletion

ExpectedEquipment Deletion

(28) At the moment the last remaining ExpectedEquipment object gets disassociated from the Equipment object,
all associated Connector and LogicalTerminationPoints objects including their associated technology specifically
augmented LayerProtocol objects have to be automatically deleted by the Device.

(29) At the moment the last ExpectedEquipment object gets disassociated from the overlaying Equipment object,
all subordinated Holder and Equipment objects including their associated ActualEquipment and
ExpectedEquipment objects and so on have to be automatically deleted by the Device.

(30) Lowering the number of ExpectedEquipment objects (or even deleting the first one) shall neither impact the
LogicalTerminationPoint instance nor the values of the technology specifically augmented LayerProtocol object
as long as at least one ExpectedEquipment object remains.

9 Information

ActualEquipment

(31) The ActualEquipment object (incl. associated objects) shall contain as much as possible information about
the currently plugged hardware component.

For pluggable SFPs, this shall include at least the following information:

Attribute Name in Core IM To be filled with following data according to SFF-8472 Rev12.3

ManufacturerProperties::manufacturerldentifier | Vendor OUI [Address AOh, Bytes 37-39]

The vendor organizationally unique identifier field (vendor OUI) is a 3-
byte field that contains the IEEE Company Identifier for the vendor. A
value of all zero in the 3-byte field indicates that the Vendor of the SFP
did not specify the OUl on the EEPROM.

The 3 bytes expressed in hex should be separated by hyphen.

The most-significant-byte and most-significant-bit comes first.

Example:
oul
AC DE 48 hex
10101100 11011110 01001000 bits

| most significant byte
| most significant bit
ManufacturerProperties::manufacturerName Vendor name [Address AOh, Bytes 20-35]
The vendor name is a 16 character field that contains ASCII characters,
left-aligned and padded on the right with ASCII spaces (20h). The
vendor name shall be the full name of the corporation, a commonly
accepted abbreviation of the name of the corporation, the SCSI
company code for the corporation, or the stock exchange code for the
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Attribute Name in Core IM To be filled with following data according to SFF-8472 Rev12.3

corporation. According to SFF 8472 Rev12.3 the vendor of the SFP has
to fill at least one of the vendor name or the vendor OUI fields with
valid data.

EquipmentType::partTypeldentifier Vendor PN [Address AOh, Bytes 40-55]

The vendor part number (vendor PN) is a 16-byte field that contains
ASCII characters, left-aligned and padded on the right with ASCII
spaces (20h), defining the vendor part number or product name. A
value of all zero in the 16-byte field indicates that the Vendor of the
SFP did not specify the vendor PN on the EEPROM.
EquipmentType::version Vendor Rev [Address AOh, Bytes 56-59]

The vendor revision number (vendor rev) is a 4-byte field that contains
ASCII characters, left-aligned and padded on the right with ASCII
spaces (20h), defining the Vendor's product revision number. A value
of all zero in the 4-byte field indicates that the Vendor of the SFP did
not specify the vendor revision on the EEPROM.
Equipmentinstance::manufactureDate Date Code [Address AOh, Bytes 84-91]

The date code is an 8-byte field that contains the Vendor's date code
in ASClI characters.

AOh Description

84-85 ASCII code, two low order digits of year. (00 = 2000).
86-87 ASCII code, digits of month (01 = Jan through 12 = Dec)
88-89 ASClI code, day of month (01-31)

90-91 ASCII code, vendor specific lot code, may be blank

The date type is a profile of the ISO 8601 standard for representation
of dates using the Gregorian calendar. The profile is defined by the
full-date production in Section 5.6 of RFC 3339. Values shall follow the
pattern: A\\d{4}-\\d{2}-\\d{2}$ . Reference: RFC 3339: Date and Time
on the Internet: Timestamps.

Equipmentinstance::serialNumber Vendor SN [Address AOh, Bytes 68-83]

The vendor serial number (vendor SN) is a 16 character field that
contains ASCII characters, left-aligned and padded on the right with
ASClII spaces (20h), defining the Vendor's serial number for the
transceiver. A value of all zero in the 16-byte field indicates that the
Vendor of the SFP did not specify the vendor SN on the EEPROM.
PhysicalProperties::temperature Current temperature (in degree Celsius) inside the transceiver.

For ODUs and Chassis, this shall include at least the following information:

Attribute Name in Core IM To be filled with following information

ManufacturerProperties::manufacturerldentifier | Describes the IEEE Company identifier of the vendor of the ODU.
Might be left blank, if the vendor has no IEEE Company identifier.

ManufacturerProperties::manufacturerName Vendor's name.

Might be left blank, if manufacturerldentifier is filled.
EquipmentType::partTypeldentifier Uniquely identifies the type of ODU in the vendor's product lists.
EquipmentType::version Identifies the revision number of the type of hardware of the ODU.
Equipmentinstance::manufactureDate Vendor's date code for the ODU.

The date type is a profile of the ISO 8601 standard for representation
of dates using the Gregorian calendar. The profile is defined by the
full-date production in Section 5.6 of RFC 3339. Values shall follow the
pattern: A\\d{4}-\\d{2}-\\d{2}$ . Reference: RFC 3339: Date and Time
on the Internet: Timestamps.

Equipmentinstance::serialNumber Vendor's serial number of the ODU (0 = not applicable).
PhysicalProperties::temperature Current temperature (in degree Celsius) inside the ODU.
ExpectedEquipment

(32) If the ExpectedEquipment object has been automatically instantiated by the device, exactly the following
information shall be copied from the ActualEquipment object:

Attribute Name in Core IM

ManufacturerProperties::manufacturerldentifier
ManufacturerProperties::manufacturerName
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Attribute Name in Core IM

EquipmentType::partTypeldentifier
EquipmentType::version

If an ExpectedEquipment object is instantiated via the management interface, it is up to the operator to decide
about which fields to be filled.

It is strongly recommended to define at least the following minimum set of information:

Attribute Name in Core IM

ManufacturerProperties::manufacturerldentifier
ManufacturerProperties::manufacturerName
EquipmentType::partTypeldentifier

Capability

(33) For being able to automatically instantiate LogicalTerminationPoints including their technology specifically
augmented LayerProtocol objects, Capability information according to the respective technology specific
interface definitions have to be stored on the device for those components, which were provided by the vendor
during release of the management interface.

10 Operational States
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ActualEquipment

(34) The value of the ActualEquipment::operationalState attribute shall be disabled, except the currently plugged
unit is fully operational.
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ExpectedEquipment

(35) The value of the ExpectedEquipment::operationalState attribute shall be disabled, except there is an
ActualEquipment object instantiated (regardless of its operational state), which has the exact same values in all
those fields, which are not empty in the ExpectedEquipment object. (Empty fields of the ExpectedEquipment
object shall be interpreted as wildcards.)

Equipment

(36) The value of the Equipment::operationalState attribute can only be enabled, if the
ActualEquipment::operationalState attribute of the associated ActualEquipment object and the
ExpectedEquipment::operationalState attribute of at least one of the associated ExpectedEquipment objects is
enabled.

LogicalTerminationPoint

(37) An interface must not operate and the value of its LogicalTerminationPoint::operationalState attribute must
be disabled, if the value of the Equipment::operationalState attribute of the associated Equipment is disabled.

Technology specific operationalState attributes

(38) The values of all attributes, which are describing some kind of operational status inside some technology
specific augmentation of the LayerProtocol class (e.g. transceiverlsOnList, autoPmdNegotiationlsOn,
performanceMonitoringlsOn ...), should be ignored, if the value of the LogicalTerminationPoint::operationalState
attribute is disabled.

Remark

Because the operational state of the LogicalTerminationPoint depends on the operational state of the
ExpectedEquipment...

e .. extensive use of wildcards allows plugging a wider range of SFPs without updating the list of
ExpectedEquipment objects, but increases the risk of mismatching LayerProtocol instances (Capability or
Configuration values are mismatching the actual hardware characteristics).

e ..reduced use of wildcards, leads to constant need for updating the list of ExpectedEquipment objects
on the individual Device, because otherwise Interfaces will not get operational again after replacing
broken SFPs e.g. with more recent SFP versions.

So the extend of leaving fields of the ExpectedEquipment objects blank, is a trade-off between maintenance
effort and operational stability. Because the operationalState of just one of the listed ExpectedEquipment objects
needs to be enabled for activating the interface, the poorest defined ExpectedEquipment object is most relevant.

Page 10/ 12



TransmitterEquipment 2.0.0-tsi.240104.1625+spec.1

Annex

Non-normative Annex showing some examples for expressing sequence of Equipment, Holder or Connector.

Sequencing connectors and holders

All objectsdin the connector and contained-holder collections of every object in the equipment collection shall be identifiable via a
sequenceld.

All instances of Holder in the Equipment::containedHolder attribute shall be identifiable by a unique 'sequenceld'. The
‘sequence’ld' should be unique for the list of Holder objects of the Equipment object. Gaps in the sequence would be legal.

All instances of Connector in the Equipment::connector attribute shall be identifiable by a locally unigue 'sequenceld'. The
'sequence’ld' should be unique for the list of Connector objects of the Equipment object. Gaps in the sequence would be legal.

The sequenceld values of Holders and Connectors can overlap even of the same Equipment object.

Connectors
The sequence-id could be listed under “equipment([]/<equipment-object>/connector{]/<connector-object>/as:
« sequenceld[1] : Integer =-1

Holders
The sequence-id could be listed under “equipment([]/<equipment-object>/contained-holder(]/<holder-object>/" as:
* sequenceld[1] : Integer =-1

contrived_Switch 223251837

http://10.20.64.10:8181 pology/topology=topolog, yang: del-1-4: g

[Example to depict the concept in principle J

S0
o s

o
4 is kg eplacestle fase

Please ignore such numbering, as
it indicates just the current
position in a not ordered array.

Slot position: 12345678910
0123456789 :example label for explanation

Starting Point:

Top-level-equipment

Find beneath ,top-|; uuid of the root object
3 [ equipment

3 [ Jtop-level-equipment
.0

a()s
Lz ® uuid: "1
-81 « is-fielo-replaceable  false
: with the uuid @ {} actuak-equipment

® lifecycle-state : “core-model-1+

» value-name - ‘name”

# () st ccwpmen
& lfcycistte “coe modeb 14 LFECYCLE STATE_WSTALLED"
@[ evociec saupmen
' acmriseatie stte “core e 1-{AOMNSTRATVE.STATE. M. OCKED"
@[ Jrsme
' cperamonatsate “core ikl -4 GPERATIONAL STATE_ENAGLEDT
[ Jcontmns e

Every obje the holds

contains a attribute sequenceld(1] : Integer

wsequenceld: 7
® eskia 1021200238
= Wecycie st - “core-madek1.4 UFECYCLE_STATE_WSTALLED"
3 () schahotder
® cccpymg s 18212000%0"
8 adminstate. state “coremodel1-4 ADMNSTRATNE_STATE_UNLOCKED*
@[ Jname
FLs 1
 vakn-name Tame”
ke St 1"
# comationa-ssle “core mode-1.4 OPERATIONAL_STATE, ENABLED"
 admevsiratie corirl “com-modeh1-4 ADVNSTRATIVE_GONTROL UNLOGK™

N # [ Jepectec-equipment

a8 w administrative-state - “core-mo
ot 3 [ Jname

“an (s

® value : “fanatsy_Switch”

[ Occupying-fru is pointing to the next equipment object ]

contrived_Switch

Equipment object {}15 represents

oy —
e 3 e e oot A CPEMTO STE BWBLED
40's soquencald :2 CJum

Ssuenceld. iR ———

,
(}o . occupyingru: "1921290230°

the device with all slots,
for instance object{9} slot 1/8' Equipment object {}8 contains
Pointing on uuid:1921290239 connectors (e.g. RI-45) and holders (e.g. SFP cage)
3[ Jeasmen
- Rule:
& [ Jequipment et m Allinstances of Connector in the hall be i
oL . by a locally unique 'sequenceld'. The 'sequence‘ld’ should be unique for the list of
S3()s AP ————
- -Egm-r: Connector objects of the Equipment object. Gaps in the sequence would be legal.
B -
& i e e et L4 ACUMSTRATIE STATE
x 3[Jrme [ Jemwece
= [ ] contained-holder gun 400« sequencald : 3
s{}o § it e o e LFEDCLE SUTE TS
a{h P — sl
el e ® st s v -4 ADABESTRATIE_STHTE L OCKED
a{}2 3010 sequenceld : 1 et ke ot ACPENTCH,S7 BbE
a{}s i S—— Sae
a(}e e - T
a{}s e s A e o S
a{}e <00 a e vz
i e e e i . ot SECTLE ST ST
af}r = e pmrar 3l
o
]
@

10 (Yo rckier
- B  oocupye SHERET Rule:
et st s son 0035 (1 i ingtances of Hokder in the . - B
W speiaboni st et 14 DPERATICHAL STATE_ENABLES identifiable by a unique ‘sequenceld’. The 'sequence’ld’ should be unique for the list of
fpum— s e 14 ACURASTRATIE_CONTHIL WO

Holder objects of the Equipment abject. Gaps in the sequence would be legal.

contrived_Switch 223251837

For instance here the occupying-fru of
contained-holder {0}
is pointing to the object of the containing

equipment {2}.
Rule again:
3 [ ] equipment Allinstances of Connector in the Equi ibute shall be identi
a{)s 3()2 by a locally unique ‘sequenceld'. The 'sequence’ld’ should be unique for the list of

= uid: G Connector objects of the Equipment object. Gaps in the sequence would be legal.

» uuid - *1921290239"
4 is-field-replaceable
@ { ) actual-equipment
w ifecycle-state - “core
@ [ ] connector

@ () actuscaupment
® fecycle-state - “core-model-1-4 LIFECYCLE_STATE_INSTALLED"
3 [ Jcomector
3()0s sequenceld : 1
 locakid - "1963233100"

@[ Jexpected-equpment 8 lecycle s “core model14LFECYCLE_STATE_ISTALLED"
» administrative-state @[ Jubel
@ [ Jname - o model-1.4. _STATE_UNLOCKED"

W operational-state - "¢ W operational state - “core-model- 14 OPERATIONAL_STATE_ENABLED"

3 [ ] contained-hoider ’[36':
@(Yo # v name - rame”
® occupying-fru - *1921286655" il
Sy = adminstraive conto - “cacemodel -4 ADMNESTRATIVE_CONTROL_UNLOGK"

3 Jwcted sqomen
o siminisativestte - "ore mode 1.4 ADMNISTRATIVE_STATE_ UMLOGKED"

@[ Jrame
# operational-state : “coro-model-1-4 OPERATIONAL_STATE_ENABLED"
. < . CONTROL_UNLOCK"
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[Relation between LTP [] and equipment[] ]

Identify from a dedicated connector the
attribute local-id
-> Search for related logical-termination-point{}
.y E;I equipment Using the related attribute connector
30

pp— T T e T T T T T TS
T ——— H
S P ——

W ecyce st “core madel 1A LFECYCLE_STATE INSTALLEDT
5[ Jcornector

a()o * sequenceld : g

o ocaa

B Mecycie. e core-modei 1.4 UFECYCLE_STATE WSTALLED"
[ Juwa

® adirwrwstratice-sise “core-model- 14 ADUIMSTRATIVE_STATE_UNLOCKED*

8 cperatiol st "core ol 14 OPERATIONAL STATE_EMABLED

a{Juson
3 () core-modet 14 cantr-consiruct
3 Viogicattermination- powt
a{h

i ETY-21 4030620
B ecycle.stae . “core-madel.1-4 LIFECYCLE_STATE_NSTALLED"

@[ Jcieretn

@ [ Jiayer-protocal
8 Bpdirectin “carmmodel.14 TERMHATION DIRECTION_BIDRECTIONAL"

@ () to-auomens.1-0 hp-augmen pac

a[Jrame
a{Jo
' b rame - rame’
» vabe TR 1845

= it ot ‘core mode 14 ADUISTRATVE_CONTROL UML.OCKT
s}

[ Jeapecteo eapmers
' st s - cone model 1+ ADMMSTRATIE STATE_LMLOCKED"

ETY
PES PureEthStructure
ETC Eth-Container

L —
= B ovar pAG
it + R \y =
I
' morecion oot ()2

® e ETHA NS E
s - eore.mose .4 UFEGYCDG, STATE NSTALLED"

@t ecten e mae
FY  Pam—yT—
R ——
#[Jname
LR —
L ——

o st W

- end of document -

wr

3 [ Jrmspmen
P
commecior “1oaT088"
™ s st “coce el -4 ADMINSTRATIVE _STATE UNLOCKED"
5[ Jrarme

@ operstional.state  “core.model. 1.4 OPERATIONAL_STATE_ENABLED"
= BOMIRSITE-COMTD! - “tore-model 1+ ADMINIS TRATIVE_CONTROL_UNLOGK™

{access-port-to-Itp-mappings:

[ { uuid:“ETY-2134639620",

diient-tp:| PES-21346030620°],

s 13
layer-protocol-name : | wire-interface-2-0..%,..]

b
{ uuid: "PES 2134639620",
dlientItp:L, ETH-2134639620°1,
server-ltp: [, ETY-2134639620°],
layer-protocol-name; [ pure-ethemet-structure-2-0-._*,__]

{ uuid:"ETH-2134639620%,
dlient-Itp:| "MAC-21346396207],
server-itp: |, PES-21346396207),
layer-protocol-name : L ethernet-container-2-0..%,..

[ uuid:"MAC-21346386207,
dlient-tp:| Vi-4"],
server Itp: [ ETH-2134630620],
layer-protocol-name : |, mac-interface-1

W
{ uid:"VI-4
dlent-itp:f],
server-ip: [ MAC-21346396207],
layer-protocol-name : [vlan interface- 1
3
¥

Example for more than ane
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