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Configuring LLDP, LLDP-MED, and Location
Service

This chapter describes how to configure the Link Layer Discovery Protocol (LLDP), LLDP Media
Endpoint Discovery (LLDP-MED), and Location Service on the Catalyst 4500 series switch.

Note  For complete syntax and usage information for the commands used in this chapter, see the command
reference for this release and the “System Management Commands” section in the Cisco I0S
Configuration Fundamentals Command Reference, Release 12.4.

This chapter consists of these sections:
e About LLDP, LLDP-MED, and Location Service, page 27-1
e Configuring LLDP and LLDP-MED, and Location Service, page 27-4
e Monitoring and Maintaining LLDP, LLDP-MED, and Location Service, page 27-13

About LLDP, LLDP-MED, and Location Service

This section describes this information:
e LLDP, page 27-1
e LLDP-MED, page 27-2

e Location Service, page 27-3

LLDP

The Cisco Discovery Protocol (CDP) is a device discovery protocol that runs over Layer 2 (the data link
layer) on all Cisco-manufactured devices (routers, bridges, access servers, and switches). CDP allows
network management applications to automatically discover and learn about other Cisco devices
connected to the network.

To support non-Cisco devices and to allow for interoperability between other devices, the switch
supports the IEEE 802.1AB LLDP. LLDP is a neighbor discovery protocol that is used for network
devices to advertise information about themselves to other devices on the network. This protocol runs
over the data-link layer, which allows two systems running different network layer protocols to learn
about each other.

Software Configuration Guide—Release 12.2(54)SG
[ oL-22170-01 .m



Chapter27  Configuring LLDP, LLDP-MED, and Location Service

I About LLDP, LLDP-MED, and Location Service

LLDP-MED

LLDP supports a set of attributes that it uses to discover neighbor devices. These attributes contain type,
length, and value descriptions and are referred to as TLVs. LLDP supported devices can use TLVs to receive
and send information to their neighbors. Details such as configuration information, device capabilities,
and device identity can be advertised using this protocol.

The switch supports the following basic management TLVs (which are optional):
e Port description TLV
e System name TLV
e System description TLV
e System capabilities TLV
e Management address TLV
e Power Management TLV
These organizationally specific LLDP TLVs are also advertised to support LLDP-MED:
e Port VLAN ID TLV ((IEEE 802.1 specific TLVs)
e MAC/PHY configuration/status TLV(IEEE 802.3 specific TLVs)

LLDP for Media Endpoint Devices (LLDP-MED) is an extension to LLDP that operates between
endpoint devices such as IP phones and network devices such as switches. It specifically provides
support for voice over IP (VoIP) applications and provides additional TLVs for capabilities discovery,
network policy, power over Ethernet (PoE), inventory management, and location information. By
default, all LLDP-MED TLVs are enabled.

LLDP-MED supports these TLVs:
e LLDP-MED capabilities TLV

Allows LLDP-MED endpoints to determine the capabilities that the connected device supports and
what capabilities the device has enabled.

For configuration details, see the For configuration details, see the “Configuring Network-Policy
Profile” section on page 27-9.

e Network policy profile

Allows both network connectivity devices and endpoints to advertise VLAN configurations and
associated Layer 2 and Layer 3 attributes for the specific application on that port. For example, the
switch can notify a phone of the VLAN number that it should use. The phone can connect into any
switch, obtain its VLAN number, and then start communicating with the call control.

By defining a network-policy profile TLV, you can create a profile for voice and voice-signalling by
specifying the values for VLAN, class of service (CoS), differentiated services code point (DSCP),
and tagging mode. These profile attributes are then maintained centrally on the switch and
propagated to the phone.

For configuration details, see the “Configuring Network-Policy Profile” section on page 27-9.
e Power management TLV

Enables advanced power management between LLDP-MED endpoint and network connectivity
devices. Allows switches and phones to convey power information, such as how the device is
powered, power priority, and how much power the device needs.

For configuration details, see the “Configuring LLDP Power Negotiation” section on page 27-10.
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¢ Inventory management TLV

Allows an endpoint to send detailed inventory information about itself to the switch, including
information hardware revision, firmware version, software version, serial number, manufacturer
name, model name, and asset ID TLV.

e Location TLV

Provides location information from the switch to the endpoint device. The location TLV can send
this information:

— Civic location information

Provides the civic address information and postal information. Examples of civic location
information are street address, road name, and postal community name information.

— ELIN location information

Provides the location information for a caller. The location is determined by the emergency
location identifier number (ELIN), which is a phone number that routes an emergency call to
the local public safety answering point (PSAP) and which the PSAP can use to call back the
emergency caller.

For configuration details, see the “Configuring Location TLV and Location Service” section on
page 27-11.

A switch cannot send LLDP and LLDP-MED simultaneously to an end-point device. By default, a
network device sends only LLDP packets until it receives LLDP-MED packets from an end-point device.
The network device then sends LLDP-MED packets until it receives only LLDP packets.

Location Service

The location service feature enables the switch to provide location and attachment tracking information
for its connected devices to a Cisco Mobility Services Engine (MSE). The tracked device can be a
wireless endpoint, a wired endpoint, or a wired switch or controller. The switch informs device link up
and link-down events through Network Mobility Services Protocol (NMSP) location and attachment
notifications to the MSE.

The MSE initiates the NMSP connection to the switch. When the MSE connects to the switch messages
are exchanged to establish version compatibility, service exchange, and location information
synchronization. After the connection is established, the switch sends location and attachment
notifications periodically to the MSE. Any link-up event, link-down event, or location configuration
change detected during the interval are aggregated and sent at the end of the interval using attachment
or location notifications.

When the switch discovers the presence or absence of a device on a link-up or link-down event on a port,
it obtains the client’s MAC address, IP address, and 802.1x username if applicable. If the device is
LLDP-MED or CDP enabled, the switch continues to gather client-specific information such as the
model number and software version.

Depending on the device capabilities, the switch obtains this client attachment information at link up:
e Slot, port, and port-type
e Client’s MAC address
e Client’s IP address
e 802.1X username if applicable
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Device category is specified as a wired station
State is specified as Connected

Serial number, UDI

Model number

Software version

VLAN ID and VLAN name

Depending on the device capabilities, the switch obtains this client information at link down:

Slot and port that was disconnected

Client’s MAC address

Client’s IP address

802.1X username if applicable

Device category is specified as a wired station
State is specified as Disconnected

Serial number, UDI

Model number

Software version

VLAN ID and VLAN name

If an administrator changes a location address at the switch, the information is reported to the MSE. The
switch sends a NMSP location notification message that identifies the list of ports affected by the change
and the changed address information.

Configuring LLDP and LLDP-MED, and Location Service

This section contains this configuration information:

Default LLDP Configuration, page 27-4

Configuring LLDP Characteristics, page 27-5

Disabling and Enabling LLDP Globally, page 27-6

Disabling and Enabling LLDP on an Interface, page 27-7

Configuring LLDP-MED TLVs, page 27-8

Configuring Network-Policy Profile, page 27-9

Configuring LLDP Power Negotiation, page 27-10

Configuring Location TLV and Location Service, page 27-11

Monitoring and Maintaining LLDP, LLDP-MED, and Location Service, page 27-13

Default LLDP Configuration

Table 27-1 shows the default LLDP configuration. To change the default settings, use the LLDP global
configuration and LLDP interface configuration commands.
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Table 27-1 Default LLDP Configuration

Feature Default Setting
LLDP global state Disabled
LLDP holdtime (before discarding) 120 seconds
LLDP timer (packet update frequency) 30 seconds
LLDP reinitialization delay 2 seconds

LLDP tlv-select

Enabled to send and receive all TLVs

LLDP interface state Enabled
LLDP receive Enabled
LLDP transmit Enabled

LLDP med-tlv-select

Enabled to send all LLDP-MED TLVs

Configuring LLDP Characteristics

You can configure the frequency of LLDP updates, the amount of time to hold the information before
discarding it, the initialization delay time. You can also select the LLDP and LLDP-MED TLVs for
sending and receiving. The location service feature is available only when the switch is running the
cryptographic (encrypted) software image.

To configure these characteristics, perform this task:

~

Note  Steps 2 through 5 can be performed in any order.

Command Purpose
Step1  Switch# configure terminal Enters global configuration mode.
Step2  sSwitch(config)# 11dp holdtime (Optional) Specifies the amount of time a receiving device should hold the
seconds information sent by your device before discarding it.
The range is 0 to 65535 seconds; the default is 120 seconds.
Step3  Switch(config)# 1ldp reinit (Optional) Specifies the delay time in seconds for LLDP to initialize on
any interface.
The range is 2 to 5 seconds; the default is 2 seconds.
Step4  sSwitch(config)# 1lldp timer seconds |(Optional) Sets the transmission frequency of LLDP updates in seconds.
The range is 5 to 65534 seconds; the default is 30 seconds.
Step5  Switch(config)# 11dp tlv-select (Optional) Specifies the LLDP TLVs to send or receive.
Step6  Switch(config)# copy running-config |Saves your entries in the configuration file.
startup-config
Step7  sSwitch(config)# 11dp med-tlv-select |(Optional) Specifies the LLDP-MED TLVs to send or receive.
>
Note  Use the no form of each of the LLDP commands to return to the default setting.
Software Configuration Guide—Release 12.2(54)SG
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This example shows how to configure a holdtime of 120 seconds, a delay time of 2 seconds and an update
frequency of 30:

Switch# configure terminal
Switch(config)# 11dp holdtime 120
Switch(config)# 11dp reinit 2
Switch(config)# 1ldp timer 30
Switch(config)# end

This example shows how to transmit only LLDP packets:

Switch# configure terminal

Switch(config)# no 1l1ldp receive

Switch(config)# end

This example shows how to receive LLDP packets again:

Switch# configure terminal
Switch(config)# 1ldp receive
Switch(config)# end

For additional LLDP show commands, see the “Monitoring and Maintaining LLDP, LLDP-MED, and
Location Service” section on page 27-13.

Disabling and Enabling LLDP Globally
~

Note  LLDP is disabled by default.

To disable LLDP globally, perform this task:

Command Purpose
Step1  Switch# configure terminal Enters global configuration mode.
Step2  switch(config)# no 1lldp run Disables LLDP.
Step3  Switch(config)# end Returns to privileged EXEC mode.

To enable LLDP once it has been disabled, perform this task:

Command Purpose
Step1  Switch# configure terminal Enters global configuration mode.
Step2  sSwitch(config)# 1lldp run Enables LLDP.
Step3  switch(config)# end Returns to privileged EXEC mode.

This example shows how to globally disable LLDP:

Switch# configure terminal
Switch(config)# no 1ldp run
Switch(config)# end
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This example shows how to globally enable LLDP:

Switch# configure terminal
Switch(config)# 1ldp run
Switch(config)# end

Disabling and Enabling LLDP on an Interface

LLDP is disabled globally on all supported interfaces. You must enable LLDP globally to allow a device
to send LLDP packets. However, no changes are required at the interface level.

You can configure the interface to selectively not to send and receive LLDP packets with the
no lldp transmit and no lldp receive commands.

Note  If the interface is configured as a tunnel port, LLDP is automatically disabled.
To disable LLDP on an interface, perform this task:
Command Purpose
Step1  sSwitch# configure terminal Enters global configuration mode.
Step2  Switch(config)# interface interface-id |Specifies the interface on which you are disabling LLDP, and enter
interface configuration mode.
Step3  sSwitch(config)# no 1lldp transmit Disallows sending LLDP packets on the interface.
Stepd  Switch(config)# no lldp receive Disallows receiving LLDP packets on the interface.
Step5  Switch(config)# end Returns to privileged EXEC mode.
Step6 Switch(config)# copy running-config Saves your entries in the configuration file.
startup-config
To enable LLDP on an interface once it has been disabled, perform this task:
Command Purpose
Step1  Switch# configure terminal Enters global configuration mode.
Step2  Switch(config)# interface interface-id |Specifies the interface on which you are enabling LLDP, and enter
interface configuration mode.
Step3  Switch(config)# 1ldp transmit Sends LLDP packets on the interface.
Step4  Switch(config)# 1ldp receive Receives LLDP packets on the interface.
Step5 Switch(config)# end Returns to privileged EXEC mode.
Step6  Switch# copy running-config Saves your entries in the configuration file.
startup-config
This example shows how to enable LLDP on an interface:
Switch# configure terminal
Switch(config)# interface GigabitEthernet 1/1
Switch(config-if)# 11ldp transmit
Switch(config-if)# 11dp receive
Switch(config-if)# end
Software Configuration Guide—Release 12.2(54)SG
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Configuring LLDP-MED TLVs

By default, the switch only sends LLDP packets until it receives LLDP-MED packets from the end
device. The switch continues to send LLDP-MED packets until it only receives LLDP packets.

By using the lldp interface configuration command, you can configure the interface not to send the TLV's

listed in Table 27-2.

Table 27-2 LLDP-MED TLVs

LLDP-MED TLV

Description

inventory-management

LLDP-MED inventory management TLV

location

LLDP-MED location TLV

network-policy

LLDP-MED network policy TLV

power-management

LLDP-MED power management TLV

To disable a TLV on an interface, perform this task:

Command Purpose
Step1  Switch# configure terminal Enters global configuration mode.
Step2  switch(config)# interface interface-id |Specifies the interface on which you are configuring a LLDP-MED
TLV, and enter interface configuration mode.
Step3  Switch(config-if)# no 1lldp Specifies the TLV to disable.
med-tlv-select tlv
Stepd  Switch(config-if)# end Returns to privileged EXEC mode.
Step5  Switch# copy running-config (Optional) Saves your entries in the configuration file.
startup-config
To enable a TLV on an interface, perform this task:
Command Purpose
Step1  Switch# configure terminal Enters global configuration mode.
Step2  Switch(config)# interface interface-id |Specifies the interface on which you are configuring an LLDP-MED
TLV, and enter interface configuration mode.
Step3  Switch(config-if)# 1ldp med-tlv-select |Specifies the TLV to enable.
tiv
Step4  Switch(config-if)# end Returns to privileged EXEC mode.
Step5  Switch# copy running-config (Optional) Saves your entries in the configuration file.

startup-config

This example shows how to enable a TLV on an interface when it has been disabled:

Switch# configure terminal

Switch(config)# interface GigabitEthernet0/1
Switch(config-if)# 11dp med-tlv-select inventory management

Switch(config-if)# end
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Configuring Network-Policy Profile

To create a network-policy profile, configure the policy attributes, and apply it to an interface, perform

this task:

Command Purpose
Step1  sSwitch# configure terminal Enters global configuration mode.
Step2  switch(config)# network-policy profile |Specifies the network-policy profile number, and enter
profile number network-policy configuration mode. The range is 1 to 4294967295.
Step3  switch(config-network-policy)# {voice | |Configures the policy attributes:
voice-signaling} vlan [vlan-id . . . . .
{cos cvalue | dscp dvalue}] | [[dotlp voice—Specifies the voice application type.
{cos cva lue | dscp dvalue}] | none | S s e o . ..
untagged] voice-signaling—Specifies the voice-signaling application type.
vlan—Specifies the native VLAN for voice traffic.
vlan-id—(Optional) Specifies the VLAN for voice traffic. The range
is 1 to 4094.
cos cvalue—(Optional) Specifies the Layer 2 priority class of service
(CoS) for the configured VLAN. The range is 0 to 7; the default is 0.
dscp dvalue—(Optional) Specifies the differentiated services code
point (DSCP) value for the configured VLAN. The range is 0 to 63;
the default is O.
dot1p—(Optional) Configures the telephone to use IEEE 802.1p
priority tagging and use VLAN 0 (the native VLAN).
none—(Optional) Do not instruct the IP telephone about the voice
VLAN. The telephone uses the configuration from the telephone key
pad.
untagged—(Optional) Configures the telephone to send untagged
voice traffic (the default for the telephone).
Step4  Switch(config)# exit Returns to global configuration mode.
Step5  Switch# configure terminal Enters global configuration mode.
Step6  switch(config)# interface interface-id |Specifies the interface on which you are configuring a network-policy
profile, and enter interface configuration mode.
Step7  switch(config-if)# network-policy Specifies the network-policy profile number.
profile number
Step8 sSwitch(config-if)# 1ldp med-tlv-select |Specifies the network-policy TLV.
network-policy
Step9 Switch(config-if)# end Returns to privileged EXEC mode.
Step10 Switch# show network-policy profile Verifies the configuration.
Step11 Switch# copy running-config (Optional) Saves your entries in the configuration file.
startup-config
Use the no form of each command to return to the default setting.
Software Configuration Guide—Release 12.2(54)SG
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Note

This example shows how to configure VLAN 100 for voice application with CoS and to enable the
network-policy profile and network-policy TLV on an interface:

Switch# configure terminal

Switch(config)# network-policy profile 1
Switch(config-network-policy)# voice vlan 100 cos 4
Switch(config)# exit

Switch# configure terminal

Switch# interface_id

Switch(config-if)# network-policy profile 1
Switch(config-if)# 11ldp med-tlv-select network-policy

This example shows how to configure the voice application type for the native VLAN with priority
tagging:

Switch(config-network-policy)# voice vlan dotlp cos 4
Switch(config-network-policy)# voice vlan dotlp dscp 34

As of Cisco IOS Release 12.2(54)SG, the Catalyst 4500 series switch supports only 2 applications: voice
and voice signaling. The default cos/dscp values for a voice application is 5/46 and for voice signaling
is 3/24. You must configure the network policy profile and attach it to the interface if you need to
override the default values. These values are sent as a part of the network-policy TLV in LLDP MED.

Configuring LLDP Power Negotiation

Note

Note

Starting with Cisco IOS Release 12.2(54)SG, Catalyst 4500 series switches can perform inline power
negotiation using LLDP as specified in the IEEE 802.3at standard. (The LLDP TLV used is

DTE Power-via-MDI TLV.) With this feature, inline powered devices based on the IEEE standard can be
powered in the PoE+ power range (12.95W to 25.5W at the device end) by the switch on PoE+ supported
modules.

To verify inline power utilization negotiated by using LLDP using the LLDP-MED TLYV, use the

show lldp neighbors detail command. To verify inline power utilization negotiated by using the IEEE
802.3at TLV, use the show power inline interface detail command. The show power inline interface
detail command does not display power negotiated with LLDP.

When an inline powered device that performs power negotiation using multiple protocols (CDP/LLDP
802.3at/LLDP-MED) is connected to a switch, the switch locks to the first protocol packet (CDP or
LLDP) that contains the power negotiation TLV. The LLDP 802.3at power negotiation TLV overrides
the LLDP-MED power negotiation TLV if both are received by the switch. If you need to use any single
protocol for power negotiation each time, you must administratively disable the other power negotiation
protocols on the switch interface or the end device.

To enable LLDP power negotiation, perform this task:

Command

Purpose

Step1  Switch# configure terminal Enters global configuration mode.

Step2  switch(config)# interface interface-id |Specifies the interface on which you are configuring LLDP power

negotiation.
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Command

Purpose

Step3  Switch(config-if)# lldp tlv-select
power-management

Enables LLDP power negotiation.

Step4  sSwitch(config-if)# end

Returns to privileged EXEC mode.

Step5 Switch# copy running-config
startup-config

(Optional) Saves your entries in the configuration file.

This example shows how to enable LLDP power negotiation on interface Gigabit Ethernet 3/1:

Switch# config t

Enter configuration commands,

Switch(config)# int gi 3/1

one per line. End with CNTL/Z.

Switch(config-if)# 11dp tlv-select power-management

Configuring Location TLV and Location Service

To configure location information for an end-point and to apply it to an interface, perform this task:

Command

Purpose

Step 1 Switch# configure terminal

Enters global configuration mode.

Step 2 Switch(config)# location {admin-tag
string | civic-location identifier id |
elin-location string identifier id}

Specifies the location information for an endpoint.
¢ admin-tag—Specify an administrative tag or site information.
e civic-location—Specify civic location information.

Note The civic location identifier in the LLDP-MED TLV is
limited to 250 bytes or less. To avoid receiving error
messages regarding available buffer space during switch
configuration, never allow the total length of all civic location
information specified for each civic-location identifier to
exceed 250 bytes.

e elin-location—Specify emergency location information (ELIN).

¢ identifier id—Specify the ID for the civic location.

e string—Specify the site or location information in alphanumeric
format.

Step3  switch(config-civic)# exit

Returns to global configuration mode.

Step 4 Switch(config)# interface interface-id

Specifies the interface on which you are configuring the location
information, and enter interface configuration mode.

[ oL-22170-01
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Step 5

Step 6
Step 7
Step 8

Step 1
Step 2
Step 3

Command

Purpose

Switch(config-if)# location
{additional-location-information word |
civic-location-id id | elin-location-id
id}

Enters location information for an interface:

additional-location-information—Specifies additional information
for a location or place.

civic-location-id—Specifies global civic location information for an
interface.

elin-location-id—Specifies emergency location information for an
interface.

id—Specifies the ID for the civic location or the ELIN location. The
ID range is 1 to 4095.

word—Specifies a word or phrase that provides additional location
information.

Switch(config-if)# end

Returns to privileged EXEC mode.

Switch# show location

Verifies the configuration.

Switch# copy running-config
startup-config

(Optional) Saves your entries in the configuration file.

Use the no form of each command to return to the default setting.

This example shows how to configure civic location information on the switch:

Switch# configure terminal

Switch(config)# location civic-location identifier 1

Switch(config-civic)#
Switch(config-civic)#
Switch(config-civic)#
Switch(config-civic)#
Switch(config-civic)#
Switch(config-civic)#
Switch(config-civic)#
Switch(config-civic)#
(

Switch(config-civic)# end

number 3550
primary-road-name "Cisco Way"
city "San Jose"

state CA

building 19

room C6

county "Santa Clara"

country US

To enable location service on the switch, perform this task:

Note  Your switch must be running the cryptographic (encrypted) software image in order to enable the
location service feature. Your Cisco Mobility Service Engine (MSE) must be running Heitz 6.0 or later
software image to support wired location service

Command Purpose

Switch# configure terminal

Enters global configuration mode.

Switch(config)# nmsp enable

Enables the NMSP features on the switch.

Switch(config)# ip device tracking

Enables IP device tracking.
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Step 4

Step 5

Step 6

Step 7
Step 8
Step 9
Step 10

Monitoring and Maintaining LLDP, LLDP-MED, and Location Service

Command

Purpose

Switch(config)# nmsp notification
interval {attachment | location}
interval-seconds

Specifies the NMSP notification interval.
attachment—Specify the attachment notification interval.
location—Specify the location notification interval.

interval-seconds—Duration in seconds before a switch sends the
location or attachment updates to the MSE. The range is 1 to 30; the
default is 30.

Switch(config)# interface interface-id

Specifies the interface on which you want to prevent all learned
attachment information from being sent to the MSE.

Switch(config-if)# nmsp attachment
suppress

Prevents the attachment information learned on this interface from
being sent to the MSE.

Note Location service is intended for tracking end devices directly
connected to the switch. Please apply this command on all

trunk interfaces to avoid inaccurate tracking information.

Switch# end

Returns to privileged EXEC mode.

Switch# show nmsp notification

Verifies the notification interval configuration.

Switch# show nmsp status

Verifies if NMSP is enabled.

Switch# copy running-config
startup-config

(Optional) Saves your entries in the configuration file.

This example shows how to enable NMSP on a switch and set the location notification time to 10

seconds:

Switch# configure terminal
Switch(config)# nmsp enable
Switch(config) #

ip device tracking

(
Switch(config)# nmsp notification interval location 10
(

Switch(config)# end

Note

Location service tracks IP devices only on Layer 2 and Layer 3 physical ports. IP devices that are

connected through SVIs or port-channels are not tracked and reported to the MSE.

Monitoring and Maintaining LLDP, LLDP-MED, and Location
Service

To monitor and maintain LLDP, LLDP-MED, and location service on your device, perform one or more
of the following commands in privileged EXEC mode:

Command

Description

clear 1l1ldp counters

Resets the traffic and error counters to zero.

clear 1lldp table

Deletes the LLDP table of information about neighbors.

clear nmsp statistics

Clears the NMSP statistic counters.

show 1lldp Displays global information, such as frequency of transmissions, the holdtime for
packets being sent, and the delay time for LLDP to initialize on an interface.
Software Configuration Guide—Release 12.2(54)SG
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Command Description
show 11dp entry entry-name Displays information about a specific neighbor.

You can enter an asterisk (*) to display all neighbors, or you can enter the name

of the neighbor about which you want information.
show 1ldp errors Displays LLDP computational errors and overflows.
show 11dp interface [interface-id] Displays information about interfaces where LLDP is enabled.

You can limit the display to the interface about which you want information.
show 11dp neighbors [interface-id] Displays information about neighbors, including device type, interface type and
[detail] number, holdtime settings, capabilities, and port ID.

You can limit the display to neighbors of a specific interface or expand the display

to provide more detailed information.
show 11dp traffic Displays LLDP counters, including the number of packets sent and received,

number of packets discarded, and number of unrecognized TLVs.

show location

Displays the location information for an endpoint.

show nmsp

Displays the NMSP information.

show power inline interface

[detaill

Displays detailed information on the PoE status for the interface

show power inline module mod

[detaill

Displays detailed information on the PoE consumption for the specified module.
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	Configuring LLDP, LLDP-MED, and Location Service
	About LLDP, LLDP-MED, and Location Service
	LLDP
	LLDP-MED
	Location Service

	Configuring LLDP and LLDP-MED, and Location Service
	Default LLDP Configuration
	Configuring LLDP Characteristics
	Disabling and Enabling LLDP Globally
	Disabling and Enabling LLDP on an Interface
	Configuring LLDP-MED TLVs
	Configuring Network-Policy Profile
	Configuring LLDP Power Negotiation
	Configuring Location TLV and Location Service

	Monitoring and Maintaining LLDP, LLDP-MED, and Location Service



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


