
 

HPE FlexNetwork HSR6600 Routers 
Comware 7 Interface Configuration Guide 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part number: 5200-3464 
Software version: HSR6602-CMW710-R7607 
Document version: 6W100-20170412 
 



 

© Copyright 2017 Hewlett Packard Enterprise Development LP 

The information contained herein is subject to change without notice. The only warranties for Hewlett Packard 
Enterprise products and services are set forth in the express warranty statements accompanying such 
products and services. Nothing herein should be construed as constituting an additional warranty. Hewlett 
Packard Enterprise shall not be liable for technical or editorial errors or omissions contained herein. 

Confidential computer software. Valid license from Hewlett Packard Enterprise required for possession, use, or 
copying. Consistent with FAR 12.211 and 12.212, Commercial Computer Software, Computer Software 
Documentation, and Technical Data for Commercial Items are licensed to the U.S. Government under vendor’s 
standard commercial license. 

Links to third-party websites take you outside the Hewlett Packard Enterprise website. Hewlett Packard 
Enterprise has no control over and is not responsible for information outside the Hewlett Packard Enterprise 
website. 

Acknowledgments  

Intel®, Itanium®, Pentium®, Intel Inside®, and the Intel Inside logo are trademarks of Intel Corporation in the 
United States and other countries.  

Microsoft® and Windows® are either registered trademarks or trademarks of Microsoft Corporation in the 
United States and/or other countries. 

Adobe® and Acrobat® are trademarks of Adobe Systems Incorporated. 

Java and Oracle are registered trademarks of Oracle and/or its affiliates. 

UNIX® is a registered trademark of The Open Group. 

 



i 

Contents 

Bulk configuring interfaces ································································· 1 

Configuration restrictions and guidelines ························································································· 1 
Configuration procedure ·············································································································· 1 
Displaying and maintaining bulk interface configuration ······································································ 2 

Configuring Ethernet interfaces ··························································· 3 

Configuring common Ethernet interface settings ··············································································· 3 
Ethernet interface naming conventions····················································································· 3 
Configuring a combo interface ································································································ 3 
Configuring the operating mode and related parameters for a 10-GE interface ································· 4 
Configuring basic settings of an Ethernet interface or subinterface ················································· 5 
Configuring the link mode of an Ethernet interface ······································································ 6 
Configuring jumbo frame support ···························································································· 7 
Configuring physical state change suppression on an Ethernet interface ········································· 7 
Configuring dampening on an Ethernet interface ········································································ 8 
Enabling loopback testing on an Ethernet interface ····································································· 9 
Setting the statistics polling interval ······················································································· 10 
Enabling subinterface rate statistics collection on an Ethernet interface ········································ 10 

Configuring a Layer 3 Ethernet interface or subinterface··································································· 11 
Setting the MTU for an Ethernet interface or subinterface ·························································· 11 
Changing the interface type ································································································· 11 
Enabling the traffic statistics feature on an Ethernet subinterface ················································· 12 

Displaying and maintaining an Ethernet interface or subinterface ······················································· 12 
Configuring WAN interfaces ····························································· 14 

Configuring a serial interface ······································································································ 14 
Synchronous serial interface ································································································ 14 
Configuring a synchronous serial interface ·············································································· 14 
Configuring a subinterface ··································································································· 15 
Enabling subinterface rate statistics collection on a serial interface ·············································· 16 
Displaying and maintaining serial interfaces ············································································ 16 

Configuring a CE1 interface ······································································································· 16 
Configuring a CE1 interface in E1 mode ················································································· 17 
Configuring a CE1 interface in CE1 mode ··············································································· 17 
Configuring other CE1 interface parameters ············································································ 18 
Displaying and maintaining CE1 interfaces ············································································· 18 

Configuring an E1-F interface ····································································································· 19 
Configuring an E1-F interface in framed mode ········································································· 19 
Configuring an E1-F interface in unframed mode ······································································ 20 
Configuring other E1-F interface parameters ··········································································· 20 
Displaying and maintaining E1-F interfaces ············································································· 21 

Configuring a CT3 interface ········································································································ 21 
Configuring a CT3 interface in T3 mode ················································································· 22 
Configuring a CT3 interface in CT3 mode ··············································································· 23 
Displaying and maintaining CT3 interfaces ·············································································· 25 

Configuring POS interfaces ······························································ 26 

Overview ································································································································ 26 
SONET and SDH ·············································································································· 26 
POS ······························································································································· 26 

Configuring a standard POS interface ·························································································· 26 
Configuring a POS subinterface ·································································································· 28 
Configuring a POS channel interface ···························································································· 28 
Enabling subinterface rate statistics collection ················································································ 29 
Configuring B1/B2/B3 alarms for standard POS interfaces ································································ 30 
Changing the interface type ········································································································ 30 

Changing a standard POS interface to a Layer 3 GigabitEthernet interface ···································· 31 



ii 

Changing a Layer 3 GigabitEthernet interface to a standard POS interface ···································· 31 
Displaying and maintaining POS interfaces ··················································································· 31 
POS interface configuration examples ·························································································· 31 

Directly connecting routers through POS interfaces ·································································· 31 
Connecting routers through POS interfaces across a Frame Relay network ··································· 32 

Troubleshooting POS interfaces ·································································································· 34 
Interface physically down ···································································································· 34 
Data link layer down ··········································································································· 34 
Packet loss ······················································································································ 35 

Configuring CPOS interfaces ···························································· 36 

Overview ································································································································ 36 
CPOS interfaces ··············································································································· 36 
Overhead bytes ················································································································ 36 
CPOS interface application scenarios ···················································································· 37 

CPOS interface configuration task list ··························································································· 38 
Configuring the operating mode of an interface card ········································································ 38 
Configuring basic functions of a CPOS interface ············································································· 38 
Configuring an E1 channel ········································································································· 39 
Configuring a T1 channel ··········································································································· 40 
Configuring the operating mode of a 2.5 Gbps CPOS interface ·························································· 41 
Displaying and maintaining CPOS interfaces ················································································· 42 
CPOS interface configuration examples ························································································ 43 

CPOS-E1 interface configuration example ·············································································· 43 
High-speed CPOS interface configuration example ··································································· 44 

Troubleshooting CPOS interfaces ································································································ 45 
Loop and link layer protocol down state detected on serial interfaces created for E1 channels on the CPOS 
interface ·························································································································· 45 

Configuring loopback, null, and inloopback interfaces ···························· 48 

Configuring a loopback interface ································································································· 48 
Configuring a null interface ········································································································· 48 
Configuring an inloopback interface ····························································································· 49 
Displaying and maintaining loopback, null, and inloopback interfaces ·················································· 49 

Document conventions and icons ······················································ 50 

Conventions ··························································································································· 50 
Network topology icons ············································································································· 51 

Support and other resources ···························································· 52 

Accessing Hewlett Packard Enterprise Support ·············································································· 52 
Accessing updates ··················································································································· 52 

Websites ························································································································· 53 
Customer self repair ··········································································································· 53 
Remote support ················································································································ 53 
Documentation feedback ···································································································· 53 

Index ··························································································· 55 

 



1 

Bulk configuring interfaces 
You can enter interface range view to bulk configure multiple interfaces with the same feature instead 
of configuring them one by one. For example, you can execute the shutdown command in interface 
range view to shut down a range of interfaces. 

Configuration restrictions and guidelines 
When you bulk configure interfaces in interface range view, follow these restrictions and guidelines: 
• In interface range view, only commands supported by the first interface in the specified interface 

list are available for configuration. 
• Before you configure an interface as the first interface in an interface range, make sure you can 

enter the view of the interface by using the interface interface-type { interface-number | 
interface-number.subnumber } command. 

• Do not assign both an aggregate interface and any of its member interfaces to an interface 
range. Some commands, after being executed on both an aggregate interface and its member 
interfaces, can break up the aggregation.  

• Understand that the more interfaces you specify, the longer the command execution time.  
• To guarantee bulk interface configuration performance, configure fewer than 1000 interface 

range names. 
• After a command is executed in interface range view, one of the following situations might 

occur: 
 The system displays an error message and stays in interface range view. It means that the 

execution failed on one or multiple member interfaces.  
− If the execution failed on the first member interface, the command is not executed on 

any member interfaces.  
− If the execution failed on a non-first member interface, the command takes effect on the 

remaining member interfaces. 
 The system returns to system view. It means that:  
− The command is supported in both system view and interface view.  
− The execution failed on a member interface in interface range view and succeeded in 

system view.  
− The command is not executed on the subsequent member interfaces.  
You can use the display this command to verify the configuration in interface view of each 
member interface. In addition, if the configuration in system view is not needed, use the 
undo form of the command to remove the configuration. 

Configuration procedure 
Step Command Remarks 
1. Enter system view. system-view N/A 
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Step Command Remarks 

2. Enter interface range 
view. 

• interface range 
{ interface-type 
interface-number [ to 
interface-type 
interface-number ] } &<1-24>

• interface range name name 
[ interface { interface-type 
interface-number [ to 
interface-type 
interface-number ] } &<1-24> ]

By using the interface range name 
command, you assign a name to an 
interface range and can specify this 
name rather than the interface range 
to enter the interface range view. 

3. (Optional.) Display 
commands available for 
the first interface in the 
interface range. 

Enter a question mark (?) at the 
interface range prompt. N/A 

4. Use available 
commands to configure 
the interfaces. 

Available commands depend on 
the interface. N/A 

5. (Optional.) Verify the 
configuration. display this N/A 

 

Displaying and maintaining bulk interface 
configuration 

Execute the display command in any view.  
 

Task Command 
Display information about the interface ranges 
created by using the interface range name 
command. 

display interface range [ name name ] 
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Configuring Ethernet interfaces 
Your device supports the following types of Ethernet interfaces: 
• Layer 2 Ethernet interfaces—Physical Ethernet interfaces operating at the data link layer 

(Layer 2) to switch packets. 
• Layer 3 Ethernet interfaces—Physical Ethernet interfaces operating at the network layer 

(Layer 3) to route packets. You can assign an IP address to a Layer 3 Ethernet interface. 
• Layer-configurable Ethernet interfaces—Physical Ethernet interfaces that can be configured 

to operate in bridge mode as Layer 2 Ethernet interfaces or in route mode as Layer 3 Ethernet 
interfaces. 

• Layer 3 Ethernet subinterfaces—Logical interfaces operating at the network layer. You can 
assign an IP address to a Layer 3 Ethernet subinterface. To enable a Layer 3 Ethernet interface 
to transport packets for multiple VLANs, you must create Layer 3 subinterfaces on the Layer 3 
Ethernet interface. For information about how a Layer 3 Ethernet subinterface sends and 
receives VLAN-tagged packets, see Layer 2—LAN Switching Configuration Guide. 

Configuring common Ethernet interface settings 
This section describes the settings common to Layer 2 Ethernet interfaces, Layer 3 Ethernet 
interfaces, and Layer 3 Ethernet subinterfaces. For more information about the settings specific to 
Layer 3 Ethernet interfaces or subinterfaces, see "Configuring a Layer 3 Ethernet interface or 
subinterface." 

Ethernet interface naming conventions 
In standalone mode, the Ethernet interfaces are named in the format of interface-type A/B/C, where: 
• A: Specifies a card by its slot number. 
• B: Specifies an interface module by its slot number on a card, which is fixed at 0. 
• C: Specifies an interface number. 

In IRF mode, the Ethernet interfaces are named in the format of interface-type A/B/C/D, where: 
• A: Represents the member ID of the IRF member device, which can be 1 or 2. 
• B: Specifies a card by its slot number. 
• C: Specifies an interface module by its slot number on a card, which is fixed at 0. 
• D: Specifies an interface number. 

Configuring a combo interface 
A combo interface is a logical interface that physically comprises one fiber combo port and one 
copper combo port. The two ports share one forwarding channel and one interface view. As a result, 
they cannot work simultaneously. When you activate one port, the other port is automatically 
disabled. In the interface view, you can activate the fiber or copper combo port, and configure other 
port attributes such as the interface rate and duplex mode. 

Configuration prerequisites 
Before you configure combo interfaces, complete the following tasks: 
• Determine the combo interfaces on your device. Identify the two physical interfaces that belong 

to each combo interface according to the marks on the device panel. 
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• Use the display interface command to determine which port (fiber or copper) of each combo 
interface is active: 

 If the copper port is active, the output includes "Media type is twisted pair." 
 If the fiber port is active, the output does not include this information. 

Also, you can use the display this command in the view of each combo interface to display the 
combo interface configuration: 

 If the fiber port is active, the combo enable fiber command exists in the output. 
 If the copper port is active, the combo enable fiber command does not exist in the output. 

Changing the active port of a combo interface 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter Ethernet interface 
view. 

interface interface-type 
interface-number N/A 

3. Activate the copper combo 
port or fiber combo port. combo enable { copper | fiber } By default, the copper combo port 

is active.  
 

Configuring the operating mode and related parameters for a 
10-GE interface 
Configuring the operating mode 

10-GE interfaces support the following operating modes: 
• LAN mode—In LAN mode, a 10-GE interface transmits Ethernet packets and provides 

Ethernet network access. 
• WAN mode—In WAN mode, a 10-GE interface transmits SDH frames and provides SDH 

network access. In this mode, a 10-GE interface supports only point-to-point connections. 

This feature is supported on the following interfaces: 
• 10-GE interfaces on HSR6602-XG(JG354A)/HSR6602-XG TAA(JG777A). 
• 10-GE interfaces on HIM-1EXP(JC168A) and HIM-2EXP(JH143A) interface modules.  

A 10-GE interface operating in WAN mode encapsulates Ethernet packets in SDH frames. A 10G 
POS interface encapsulates PPP packets in SDH frames. However, they cannot communicate with 
each other because they encapsulate different kinds of packets. 

To configure a 10-GE interface to operate in LAN or WAN mode: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter 10-GE interface view. 
interface 
ten-gigabitethernet 
interface-number 

N/A 

3. Configure the 10-GE 
interface to operate in LAN or 
WAN mode. 

port-mode { lan | wan } By default, a 10-GE interface operates 
in LAN mode. 

 

Setting the J0 and J1 overhead bytes 
The overhead bytes in SDH frames provide the operation and maintenance features such as 
hierarchical management of the transmission network. J0 and J1 bytes provide internetworking 
support between devices of different countries, regions, or vendors. 
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The Regenerator Section Trace byte J0 is usually configured as a section access point identifier. The 
sending end keeps the connection with the receiving end by sending this byte repeatedly. 

The Path Trace byte J1 is usually configured as a high-order path access point identifier. J1 also 
enables two ends to keep their connection. 

To ensure smooth communication, make sure the sending and receiving ends have the same J0 and 
J1 bytes. 

To set the J0 and J1 overhead bytes: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter 10-GE interface view. 
interface 
ten-gigabitethernet 
interface-number 

N/A 

3. Configure the 10-GE 
interface to operate in WAN 
mode. 

port-mode wan By default, a 10-GE interface operates 
in LAN mode. 

4. Set the J0 and J1 bytes. flag { j0 | j1 } sdh flag-value By default, J0 and J1 bytes are 
padded with 0s. 

 

Configuring basic settings of an Ethernet interface or 
subinterface 

You can configure an Ethernet interface to operate in one of the following duplex modes: 
• Full-duplex mode—The interface can send and receive packets simultaneously. 
• Half-duplex mode—The interface can only send or receive packets at a given time. 
• Autonegotiation mode—The interface negotiates a duplex mode with its peer. 

You can set the speed of an Ethernet interface or enable it to automatically negotiate a speed with its 
peer. 

Configuring an Ethernet interface 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter Ethernet interface 
view. 

interface interface-type 
interface-number N/A 

3. Set the description for 
the Ethernet interface. description text 

The default setting is interface-name 
Interface. For example, 
GigabitEthernet1/1/1 Interface.  

4. Set the duplex mode for 
the Ethernet interface. duplex { auto | full | half } 

By default:  
• The duplex mode is full for 10-GE 

interfaces.  
• The duplex mode is auto for other 

Ethernet interfaces. 
Fiber ports do not support the half 
keyword. 
10-GE interfaces only support the auto 
keyword. 

5. Set the speed for the 
Ethernet interface. speed { 10 | 100 | 1000 | auto } The default speed of an Ethernet interface 

is set to auto. 
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Step Command Remarks 
6. Set the expected 

bandwidth for the 
Ethernet interface. 

bandwidth bandwidth-value 
By default, the expected bandwidth (in 
kbps) is the interface baud rate divided by 
1000. 

7. Restore the default 
settings for the Ethernet 
interface. 

default N/A 

8. Bring up the Ethernet 
interface. undo shutdown 

By default, an Ethernet interface is 
enabled.  
The shutdown and loopback commands 
are mutually exclusive. 

 

Configuring an Ethernet subinterface 
When you configure an Ethernet subinterface, follow these restrictions and guidelines: 
• To transmit and receive packets through an Ethernet subinterface, you must associate it with a 

VLAN. For more information, see Layer 2—LAN Switching Configuration Guide. 
• To transmit packets between a local Ethernet subinterface and a remote Ethernet subinterface, 

configure them with the same subinterface number and VLAN ID. 

To configure an Ethernet subinterface: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Create an Ethernet 
subinterface. 

interface interface-type 
interface-number.subnumber N/A 

3. Set the description for the 
Ethernet subinterface. description text 

The default setting is 
interface-name Interface. For 
example, GigabitEthernet1/1/1.1 
Interface. 

4. Restore the default settings 
for the Ethernet subinterface. default N/A 

5. Set the expected bandwidth 
for the Ethernet subinterface.  bandwidth bandwidth-value 

By default, the expected 
bandwidth (in kbps) is the 
interface baud rate divided by 
1000. 

6. Bring up the Ethernet 
subinterface. undo shutdown 

By default, an Ethernet 
subinterface is enabled.  
The shutdown and loopback 
commands are mutually 
exclusive. 

 

Configuring the link mode of an Ethernet interface 

 CAUTION: 
After you change the link mode of an Ethernet interface, all commands (except the shutdown and 
combo enable commands) on the Ethernet interface are restored to their defaults in the new link 
mode. 
 

Ethernet interfaces can operate either as Layer 2 or Layer 3 Ethernet interfaces. You can set the link 
mode to bridge or route for these Ethernet interfaces as follows: 
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• Ethernet interfaces can operate as Layer 2 Ethernet interfaces (in bridge mode). 
• Ethernet interfaces can operate as Layer 3 Ethernet interfaces (in route mode). 

To configure the link mode of an Ethernet interface: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter Ethernet interface 
view. 

interface interface-type 
interface-number N/A 

3. Configure the link mode of 
the Ethernet interface. port link-mode { bridge | route } 

By default, Ethernet interfaces 
operate as Layer 3 Ethernet 
interfaces (in route mode). 

 

Configuring jumbo frame support 
An Ethernet interface might receive frames larger than the standard Ethernet frame size during 
high-throughput data exchanges, such as file transfers. These frames are called jumbo frames. 

The Ethernet interface processes jumbo frames in the following ways: 
• When the Ethernet interface is configured to deny jumbo frames, the Ethernet interface 

discards jumbo frames. 
• When the Ethernet interface is configured with jumbo frame support, the Ethernet interface 

performs the following operations: 
 Processes jumbo frames within the specified length.  
 Discards jumbo frames that exceed the specified length.  

To configure jumbo frame support in interface view: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter Ethernet interface 
view. 

interface interface-type 
interface-number N/A 

3. Configure jumbo frame 
support. jumboframe enable [ size ] 

For information about the default 
jumbo frame support, see Interface 
Command Reference. 

 

Configuring physical state change suppression on an 
Ethernet interface 

 IMPORTANT: 
Do not enable this feature on an interface that has spanning tree protocols enabled. 
 

The physical link state of an Ethernet interface is either up or down. Each time the physical link of an 
interface comes up or goes down, the interface immediately reports the change to the CPU. The 
CPU then performs the following operations: 
• Notifies the upper-layer protocol modules (such as routing and forwarding modules) of the 

change for guiding packet forwarding. 
• Automatically generates traps and logs to inform users to take the correct actions. 
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To prevent frequent physical link flapping from affecting system performance, configure physical 
state change suppression. You can configure this feature to suppress only link-down events, only 
link-up events, or both. If an event of the specified type still exists when the suppression interval 
expires, the system reports the event. 

When you configure this feature, follow these guidelines: 
• To suppress only link-down events, configure the link-delay [ msec ] delay-time command. 
• To suppress only link-up events, configure the link-delay [ msec ] delay-time mode up 

command. 
• To suppress both link-down and link-up events, configure the link-delay [ msec ] delay-time 

mode updown command. 

To configure physical state change suppression on an Ethernet interface: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter Ethernet 
interface view. 

interface interface-type 
interface-number N/A 

3. Configure physical 
state change 
suppression. 

link-delay [ msec ] 
delay-time [ mode { up | 
updown }] 

By default, physical state change suppression on 
an Ethernet interface is disabled. 

 

Configuring dampening on an Ethernet interface 
The interface dampening feature uses an exponential decay mechanism to prevent excessive 
interface flapping events from adversely affecting routing protocols and routing tables in the network. 
Suppressing interface state change events protects the system resources. 

If an interface is not dampened, its state changes are reported. For each state change, the system 
also generates an SNMP trap and log message. 

After a flapping interface is dampened, it does not report its state changes to the CPU. For state 
change events, the interface only generates SNMP trap and log messages. 

Parameters 
• Penalty—The interface has an initial penalty of 0. When the interface flaps, the penalty 

increases by 1000 for each down event. It does not increase for up events. 
• Ceiling—The penalty stops increasing when it reaches the ceiling. 
• Suppress-limit—The accumulated penalty that triggers the device to dampen the interface. In 

dampened state, the interface does not report its state changes to the CPU. For state change 
events, the interface only generates SNMP traps and log messages. 

• Reuse-limit—When the accumulated penalty decreases to this reuse threshold, the interface is 
not dampened. Interface state changes are reported to the upper layers. For each state change, 
the system also generates an SNMP trap and log message. 

• Decay—The amount of time (in seconds) after which a penalty is decreased. 
• Max-suppress-time—The maximum amount of time the interface can be dampened. If the 

penalty is still higher than the reuse threshold when this timer expires, the penalty stops 
increasing for down events. 

The ceiling is equal to 2(Max-suppress-time/Decay)  × reuse-limit. It is not user configurable. 

Figure 1 shows the change rule of the penalty value. The lines t0 and t2 indicate the start time and 
end time of the suppression, respectively. The period from t0 to t2 indicates the suppression period, t0 
to t1 indicates the max-suppress-time, and t1 to t2 indicates the complete decay period. 
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Figure 1 Change rule of the penalty value 

 
 

Configuration restrictions and guidelines 
When you configure dampening on an Ethernet interface, follow these restrictions and guidelines: 
• The dampening command and the link-delay command cannot be configured together on an 

interface. 
• The dampening command does not take effect on the administratively down events. When you 

execute the shutdown command, the penalty restores to 0, and the interface reports the down 
event to the upper-layer protocols. 

• Do not enable the dampening feature on an interface with MSTP enabled. 

Configuration procedure 
To configure dampening on an Ethernet interface: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter Ethernet 
interface view. 

interface interface-type 
interface-number N/A 

3. Enable dampening on 
the interface. 

dampening [ half-life reuse 
suppress max-suppress-time ] 

By default, interface dampening is 
disabled on Ethernet interfaces. 

 

Enabling loopback testing on an Ethernet interface 

 CAUTION: 
After you enable this feature on an Ethernet interface, the interface does not forward data traffic. 
 

Perform this task to determine whether an Ethernet link works correctly. 

Loopback testing includes the following types: 

Not suppressed Not suppressedSuppressed

Penalty

Time

Reuse limit

Suppress limit

Ceiling

t0 t1 t2
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• Internal loopback testing—Tests the device where the Ethernet interface resides. The 
Ethernet interface sends outgoing packets back to the local device. If the device fails to receive 
the packets, the device fails. 

• External loopback testing—Tests the inter-device link. The Ethernet interface sends incoming 
packets back to the remote device. If the remote device fails to receive the packets, the 
inter-device link fails. 

Configuration restrictions and guidelines 
• The shutdown and loopback commands are mutually exclusive. 
• After you enable this feature on an Ethernet interface, the Ethernet interface switches to full 

duplex mode. After you disable this feature, the Ethernet interface restores to its duplex setting. 

Configuration procedure 
To enable loopback testing on an Ethernet interface: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter Ethernet interface 
view. 

interface interface-type 
interface-number N/A 

3. Enable loopback testing. loopback { external | internal } By default, loopback testing on an 
Ethernet interface is disabled. 

 

Setting the statistics polling interval 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Set the statistics polling 
interval. flow-interval interval The default statistics polling interval 

for an interface is 300 seconds. 
 

To display the interface statistics collected in the last statistics polling interval, use the display 
interface command. 

Enabling subinterface rate statistics collection on an Ethernet 
interface 

 IMPORTANT: 
This feature is resource intensive. When you use this feature, make sure you fully understand its 
impact on system performance. 
 

After you enable subinterface rate statistics collection on an Ethernet interface, the device 
periodically refreshes the rate statistics on the subinterfaces of this Ethernet interface. You can use 
the display interface command to display the subinterface rate statistics. 

To enable subinterface rate statistics collection on an Ethernet interface: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter Ethernet interface 
view. 

interface interface-type 
interface-number N/A 
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Step Command Remarks 
3. Enable subinterface rate 

statistics collection on the 
Ethernet interface. 

sub-interface rate-statistic 
By default, subinterface rate 
statistics collection is disabled on 
an Ethernet interface. 

 

Configuring a Layer 3 Ethernet interface or 
subinterface 
Setting the MTU for an Ethernet interface or subinterface 

The maximum transmission unit (MTU) of an Ethernet interface affects the fragmentation and 
reassembly of IP packets on the interface. Typically, you do not need to modify the MTU of an 
interface.  

To set the MTU for an Ethernet interface or subinterface: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter Ethernet interface 
or subinterface view. 

interface interface-type { interface-number | 
interface-number.subnumber } N/A 

3. Set the MTU of the 
Ethernet interface or 
subinterface. 

mtu size The default setting is 1500 
bytes. 

 

Changing the interface type 
For interfaces on HIM-TS8P(JG673A) interface modules, you can change the interface type 
between POS and GigabitEthernet. When you change the interface type, the system removes the 
original interface, and then creates a new-type interface with the same number as the original 
interface. 

Changing a Layer 3 GigabitEthernet interface to a standard POS interface 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter Layer 3 
GigabitEthernet interface 
view. 

interface gigabitethernet 
interface-number N/A 

3. Change the interface to a 
standard POS interface. port-type switch pos 

The device enters standard 
POS interface view 
automatically after you execute 
this command. 

 

Changing a standard POS interface to a Layer 3 GigabitEthernet interface 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter standard POS 
interface view. interface pos interface-number N/A 
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Step Command Remarks 

3. Change the interface to a 
Layer 3 GigabitEthernet 
interface. 

port-type switch gigabitethernet 
The device enters Layer 3 
GigabitEthernet interface view 
automatically after you execute 
this command. 

 

Enabling the traffic statistics feature on an Ethernet 
subinterface 

This command is resource intensive. When you use this feature, make sure you fully understand its 
impact on system performance. 

To enable the traffic statistics feature on an Ethernet subinterface: 
 

Step Command Remarks 
1. Enter system view.  system-view N/A 

2. Enter Ethernet 
subinterface view. 

interface interface-type 
interface-number.subnumber N/A 

3. Enable the traffic 
statistics feature on 
the Ethernet 
subinterface. 

traffic-statistic enable By default, the traffic statistics feature is 
disabled on an Ethernet subinterface. 

4. (Optional.) Display 
the traffic statistics 
for an Ethernet 
subinterface. 

• display interface 
• display counters 

Use the Input or Output fields in the 
display interface command output or use 
the display counters command to 
display the traffic statistics for the 
Ethernet subinterface. 

 

Displaying and maintaining an Ethernet interface 
or subinterface 

Execute display commands in any view and reset commands in user view.  
 

Task Command 

Display interface traffic statistics.  
display counters { inbound | outbound } interface 
[ interface-type [ interface-number | 
interface-number.subnumber ] ] 

Display traffic rate statistics of interfaces 
in up state over the last statistics polling 
interval. 

display counters rate { inbound | outbound } interface 
[ interface-type [ interface-number | 
interface-number.subnumber ] ] 

Display the operational and status 
information of the specified interfaces. 

display interface [ interface-type [ interface-number | 
interface-number.subnumber ] ] [ brief [ description | down ] ] 

Display the Ethernet module statistics (in 
standalone mode). display ethernet statistics slot slot-number 

Display the Ethernet module statistics (in 
IRF mode). 

display ethernet statistics chassis chassis-number slot 
slot-number 

Clear interface or subinterface statistics. reset counters interface [ interface-type [ interface-number | 
interface-number.subnumber ] ] 
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Task Command 
Clear the Ethernet module statistics (in 
standalone mode). reset ethernet statistics [ slot slot-number ] 

Clear the Ethernet module statistics (in 
IRF mode). 

reset ethernet statistics [ chassis chassis-number slot 
slot-number ] 
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Configuring WAN interfaces 
This chapter describes how to configure interfaces for connecting to WAN networks, including Frame 
Relay and ATM. Available WAN interfaces include the synchronous serial interface, and CE1 
interface. 

Configuring a serial interface 
Synchronous serial interface 

Synchronous serial interfaces provide serial communication channels for synchronous data 
transmission. The interface type name is Serial. 

A synchronous serial interface operates in DCE or DTE mode. Two directly connected synchronous 
serial interfaces must operate in different modes. 
• In DCE mode, the interface provides timing for synchronization and sets the baud rate. 
• In DTE mode, the interface accepts the timing signal and baud rate from the DCE.  

The synchronous serial interfaces on the device typically operate as DTE. 

You can connect a synchronous interface to various types of cables, including V.24, V.35, and X.21. 
Typically, the device can automatically recognize the cable type and select electrical properties. 

The synchronous serial interface supports multiple data link layer protocols, including PPP, HDLC, 
and Frame Relay. The interface supports network layer protocols, such as IP. 

Configuring a synchronous serial interface 
This section only describes the interface properties configuration. Depending on the network 
requirements, you might also need to configure the data link layer protocol, IP address, firewall, and 
interface backup. 

To configure a synchronous serial interface:  
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter synchronous serial 
interface view. interface serial interface-number N/A 

3. (Optional.) Configure the 
interface description. description text 

By default, the description of a 
synchronous serial interface is 
interface name Interface, for 
example, Serial1/1/0 Interface. 

4. Set the link layer protocol. link-protocol { fr | hdlc | ppp | 
mfr } The default is PPP.  

5. Set the clock selection mode 
for the synchronous serial 
interface. 

clock { dteclk1 | dteclk2 | 
dteclk3 | dteclk4 | dteclk5 | 
dteclkauto } 

By default, the DTE-side clock is 
dteclk1. 
The dteclk5 keyword is not 
supported in the current software 
version. 

6. Set the MTU. mtu size The default is 1500 bytes. 

7. Set the CRC mode. crc { 16 | 32 | none } The default is 16-bit CRC. 
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Step Command Remarks 
8. Set the number of interframe 

filling tags. itf number number The default is four. 

9. (Optional.) Enable local 
loopback. loopback By default, local loopback is 

disabled. 

10. Set the keepalive interval. timer-hold seconds The default setting is 10 seconds.

11. Set the maximum number of 
keepalive attempts. timer-hold retry retries 

The default setting is 5. 
The interface determines that the 
remote end is down if it does not 
receive a keepalive response 
after the maximum number of 
keepalive attempts have been 
made. 

12. Set the line idle-code. idle-code { 7e | ff } The default is 0x7E.  

13. (Optional.) Set the intended 
bandwidth for the 
synchronous serial interface. 

bandwidth bandwidth-value 
By default, the expected 
bandwidth (in kbps) is the 
interface baud rate divided by 
1000. 

14. (Optional.) Restore the 
default settings for the 
synchronous serial interface. 

default N/A 

15. Bring up the synchronous 
serial interface. undo shutdown By default, a synchronous serial 

interface is up.  
 

Configuring a subinterface 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Create a subinterface and 
enter its view. 

interface serial 
interface-number.subnumber 
[ p2mp | p2p ] 

N/A 

3. (Optional.) Configure the 
interface description. description text 

By default, the description of a 
subinterface is interface-name 
Interface. 

4. (Optional.) Set the MTU. mtu size The default MTU is 1500 bytes. 

5. (Optional.) Set the expected 
bandwidth for the 
subinterface. 

bandwidth bandwidth-value 
By default, the expected 
bandwidth (in kbps) is the 
interface baud rate divided by 
1000. 

6. (Optional.) Restore the 
default settings for the 
subinterface. 

default N/A 

7. Bring up the subinterface. undo shutdown By default, a subinterface is up.  
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Enabling subinterface rate statistics collection on a serial 
interface 

 IMPORTANT: 
This feature is resource intensive. When you enable this feature, make sure you fully understand its 
impact on system performance. 
 

After enabling subinterface rate statistics collection on a serial interface, the device periodically 
refreshes the rate statistics for the subinterfaces of the serial interface. You can use the display 
interface command to view the rate statistics.  

Serial interfaces that support this feature include synchronous serial interfaces and sub-channel 
serial interfaces. 

To enable subinterface rate statistics collection for a serial subinterface: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter serial interface view. interface serial interface-number N/A 

3. Enable subinterface rate 
statistics collection on the 
serial interface. 

sub-interface rate-statistic 
By default, subinterface rate 
statistics collection on the serial 
interface is disabled. 

 

Displaying and maintaining serial interfaces 
Execute display commands in any view and reset commands in user view. 
 

Task Command

Display serial interface information. display interface [ serial [ interface-number ] ] [ brief 
[ description | down ] ] 

Clear statistics for serial interfaces. reset counters interface [ serial [ interface-number ] ]
 

Configuring a CE1 interface 
The following TDM systems are available in the data communications system: 
• E1 system—Recommended by ITU-T and widely used in Europe and China.  
• T1 system—Recommended by ANSI and widely used in North America and Japan. (Japan 

uses the J1 system. This system is considered to be a T1 system because of their similarity.) 

A CE1 interface can operate in channelized or unchannelized mode. Support for the channelized and 
unchannelized modes depends on the card type. 

Channelized mode is also called CE1 mode. In CE1 mode, a CE1 interface is physically divided into 
32 timeslots numbered 0 to 31. Timeslot 0 is used to transmit synchronizing information. 

In CE1 mode, you can bundle all timeslots except timeslot 0 into a maximum of 31 channel sets. 

For each channel set, the system automatically creates a serial interface named serial 
interface-number:set-number. This interface has the same logical features as a standard 
synchronous serial interface. The interface supports settings including: 
• Data link protocols, such as PPP, HDLC, or FR. 
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• IP addressing. 
• Interface backup settings if the interface is used as a primary or backup interface. 
• NAT and packet filtering. 

Unchannelized mode is also called E1 mode. 

For a CE1 interface in E1 mode, the system automatically creates a 2.048 Mbps serial interface 
named serial interface-number:0. This interface has the same logical features as a standard 
synchronous serial interface. The interface supports settings including: 
• Data link protocols, such as PPP, HDLC, or FR. 
• IP addressing. 
• Interface backup settings if the interface is used as a primary or backup interface. 
• NAT and packet filtering. 

Configuring a CE1 interface in E1 mode 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter CE1 interface view. controller e1 interface-number N/A 

3. Configure the interface to 
operate in E1 mode. using e1 By default, a CE1 interface 

operates in channelized mode. 

4. (Optional.) Enable alarm 
indication signal (AIS) 
detection. 

detect-ais By default, AIS detection is 
disabled. 

5. (Optional.) Set other 
interface parameters. 

See "Configuring other CE1 
interface parameters." N/A 

 

Configuring a CE1 interface in CE1 mode 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter CE1 interface view. controller e1 interface-number N/A 

3. Configure the interface to 
operate in channelized 
mode. 

using ce1 By default, a CE1 interface 
operates in channelized mode. 

4. Bundle timeslots on the 
interface into a channel set. 

channel-set set-number 
timeslot-list list 

By default, no channel sets exist 
on a CE1 interface. 

5. Set the framing format. frame-format { crc4 | no-crc4 } The default is no-CRC4. 

6. (Optional.) Enable RAI 
detection on the interface. alarm-detect rai By default, RAI detection is 

enabled on the interface. 

7. (Optional.) Set other 
interface parameters. 

See "Configuring other CE1 
interface parameters." N/A 
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Configuring other CE1 interface parameters 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter CE1 interface view. controller e1 interface-number N/A 

3. Configure the interface 
description. description text 

By default, the description of an 
interface is interface-name 
Interface.  

4. Set the line code format. code { ami | hdb3 } The default is high density bipolar 
3 (HDB3).  

5. Enable or disable user data 
inversion. data-coding { inverted | normal } By default, user data inversion is 

disabled. 

6. Set the cable type. cable { long | short } The default cable setting is long 
mode.  

7. Set the clock mode. clock { master | slave } The default clock mode is slave, 
which is line clock. 

8. Enable automatic clock 
mode change. clock-change auto By default, automatic clock mode 

change is disabled. 

9. Set the line idle code type. Idle-code { 7e | ff } The default is 0x7E.  

10. Set the type and the number 
of interframe filling tags. 

itf { number number | type { 7e | 
ff } } 

By default: 
• The type of the interframe 

filling tag is 0x7E.  
• The number of interframe 

filling tags is four.  

11. Set the loopback mode. loopback { local | payload | 
remote } By default, loopback is disabled. 

12. (Optional.) Restore the 
default settings for the CE1 
interface. 

default N/A 

13. Bring up the CE1 interface. undo shutdown By default, a CE1 interface is up.

14. Return to system view. quit N/A 

15. Enter the view of the 
synchronous serial interface. 

• In E1 mode:
interface serial 
interface-number:0 

• In CE1 mode: 
interface serial 
interface-number:set-numbe
r 

Make sure the synchronous serial 
interface is the one created for 
CE1 interface. 

16. Set the CRC mode. crc { 16 | 32 | none } The default is 16-bit CRC. 
 

Displaying and maintaining CE1 interfaces 
Execute display commands in any view and reset commands in user view. 
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Task Command
Display information about CE1 interfaces. display controller e1 [interface-number ] 

Display information about a channel set. display interface serial 
interface-number:set-number 

Clear statistics for CE1 interfaces. reset counters controller e1 [ interface-number ] 
 

Configuring an E1-F interface 
E1-F interfaces, which are fractional E1 interfaces, are simplified CE1 interfaces. They are a 
cost-effective alternative to CE1 interfaces for E1 access services that do not require multiple 
channel sets.  

An E1-F interface has the following features: 
• In framed mode, an E1-F interface can bind timeslots into only one channel set. In contrast, a 

CE1 interface can group and bundle timeslots randomly into multiple channel sets. 
• An E1-F interface can operate in either framed (the default) or unframed mode. 

 In unframed mode, an E1-F interface provides 2048 kbps of data bandwidth. For the 
interface, a synchronous serial interface is created automatically. 

 In framed mode, an E1-F interface is physically divided into 32 timeslots numbered 0 
through 31. Timeslot 0 is used for transmitting synchronization information. All other 
timeslots can randomly form one channel set. For the channel set, a synchronous serial 
interface is created automatically. The interface rate is n × 64 kbps, where n is the number of 
bundled timeslots. 

• The synchronous serial interface created in either mode has the same logical features as a 
standard synchronous serial interface and supports the following protocols: 

 Data link layer protocols, such as PPP, HDLC, and Frame Relay. 
 Network layer protocols, such as IP. 

You can configure this interface in the same way you configure a standard synchronous serial 
interface. 

Configuring an E1-F interface in framed mode 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter E1-F interface view. interface serial interface-number N/A 

3. Configure the interface to 
operate in framed mode. undo fe1 unframed The default is framed mode. 

4. Bundle timeslots on the 
interface. fe1 timeslot-list range  

By default, if no timeslot range is 
specified, all timeslots are 
bundled.  

5. Set the framing format. fe1 frame-format { crc4 | 
no-crc4 } The default is no-CRC4. 

6. (Optional.) Enable RAI 
detection on the interface. fe1 alarm-detect rai By default, RAI detection is 

enabled on the interface. 

7. (Optional.) Set other 
interface parameters. 

See "Configuring other E1-F 
interface parameters." N/A 
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Configuring an E1-F interface in unframed mode 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter E1-F interface view. interface serial interface-number N/A 

3. Configure the interface to 
operate in unframed mode. fe1 unframed The default is framed mode. 

4. (Optional.) Enable AIS 
detection. fe1 detect-ais By default, AIS detection is 

disabled.  

5. (Optional.) Set other 
interface parameters. 

See "Configuring other E1-F 
interface parameters." N/A 

 

Configuring other E1-F interface parameters 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter E1-F interface view. interface serial serial-number N/A 

3. Configure the interface 
description. description text 

By default, the description of an 
interface is interface-name 
Interface.  

4. Set the line code format. fe1 code { ami | hdb3 } The default is HDB3. 

5. Enable or disable user data 
inversion. 

fe1 data-coding { inverted | 
normal } 

By default, user data inversion is 
disabled. 

6. Set the clock mode. fe1 clock { master | slave } The default is slave, which is line 
clock. 

7. Enable automatic clock 
mode change. clock-change auto By default, automatic clock mode 

change is disabled. 

8. Set the cable type. fe1 cable { long | short } By default, the cable type is long. 

9. Set the CRC mode. crc { 16 | 32 | none } The default is 16-bit CRC. 

10. Set the line idle code type. fe1 idle-code { 7e | ff } The default is 0x7E.  

11. Set the type and the number 
of interframe filling tags. 

fe1 itf { number number | type 
{ 7e | ff } } 

By default: 
• The type of the interframe 

filling tag is 0x7E.  
• The number of interframe 

filling tags is four.  

12. Enable loopback and set the 
loopback mode. 

fe1 loopback { local | payload | 
remote } By default, loopback is disabled. 

13. Set the MTU for the BRI 
interface. mtu size The default setting is 1500 bytes. 

14. Set the keepalive interval. timer-hold seconds The default setting is 10 seconds.
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Step Command Remarks 

15. Set the maximum number of 
keepalive attempts. timer-hold retry retries 

The default setting is 5. 
The interface determines that the 
remote end is down if it does not 
receive a keepalive response 
after the maximum number of 
keepalive attempts have been 
made. 

16. Set the intended bandwidth 
for the E1-F interface. bandwidth bandwidth-value 

By default, the expected 
bandwidth (in kbps) is the 
interface baud rate divided by 
1000. 

17. Restore the default settings 
for the E1-F interface. default N/A 

18. Bring up the E1-F interface. undo shutdown By default, an E1-F interface is up. 
 

Displaying and maintaining E1-F interfaces 
Execute display commands in any view and reset commands in user view. 
 

Task Command
Display information about E1-F interfaces. display fe1 [ serial interface-number ] 

Display the status of an E1-F interface. display interface serial interface-number 

Clear statistics for E1-F interfaces. reset counters interface [ serial [ interface-number ] ]
 

Configuring a CT3 interface 
Both T3 and T1 belong to the T-carrier system promoted by ANSI. T3 uses the digital signal level 
DS-3 and operates at 44.736 Mbps. 

CT3 interfaces support the T3 (unchannelized) mode and the CT3 (channelized) mode. 
• In T3 mode, a CT3 interface provides 44.736 Mbps of data bandwidth. No timeslots are divided. 

The system automatically creates a synchronous serial interface for it. The serial interface 
name uses the serial number/0:0 format. 

• In CT3 mode, a CT3 interface can be demultiplexed into 28 channels of T1 signals. Each T1 line 
can be divided into 24 timeslots numbered 1 through 24. Each line on a T1 interface can 
operate at either 64 kbps or 56 kbps.  
The following are schemes available for creating different rates of T1 lines on a CT3 interface in 
CT3 mode: 

 M × 1.536 Mbps. (M is an integer in the range of 1 to 28.)  
 N × 56 kbps or N x 64 kbps. (N is an integer in the range of 1 to 24.) 

A T1 line can operate in T1 or CT1 mode. 
 If the T1 line operates in unframed (T1) mode, the system automatically creates a 1544 

kbps serial interface for it. The serial interface name uses the serial number/line-number:0 
format. 

 If the T1 line operates in framed (CT1) mode, you can bundle timeslots on it. The system 
automatically creates a synchronous serial interface for it. The serial interface name uses 
the serial number/line-number:set-number format. This interface operates at n × 64 kbps or 
n × 56 kbps, where n is the number of bundled timeslots. 
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• The synchronous serial interface created in T3 or CT3 mode has the same logical features as a 
standard synchronous serial interface and supports the following protocols: 

 Data link layer protocols, such as PPP and HDLC. 
 Network layer protocols, such as IP. 

You can configure this interface in the same way you configure a standard synchronous serial 
interface. 

Configuring a CT3 interface in T3 mode 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter CT3 interface view. controller t3 interface-number N/A 

3. Configure the interface to 
operate in T3 mode. using t3 The default operating mode is 

CT3 mode. 

4. (Optional.) Configure the 
interface to operate in FT3 
mode and set the DSU mode 
or the subrate. 

ft3 { dsu-mode { 0 | 2 | 3 | 4 } | 
subrate number } 

By default: 
• DSU mode 0 (the digital link 

mode) is used. 
• The subrate is 44210 kbps. 

5. (Optional.) Configure the 
interface description. description text 

By default, the description of an 
interface is interface-name 
Interface.  

6. Set the clock mode. clock { master | slave } 
The default clock mode for the 
CT3 interface is slave, which is 
line clock. 

7. Set the cable length. cable feet The default is 14.9 meters (49 
feet).  

8. Set the framing format for the 
CT3 interface. frame-format { c-bit | m23 } By default, the framing format on 

the CT3 interface is C-bit. 

9. (Optional.) Set the loopback 
mode. 

loopback { local | payload | 
remote } By default, loopback is disabled. 

10. (Optional.) Configure alarm 
signal detection/sending. 

alarm { detect | generate { ais | 
febe | idle | rai } } 

By default, alarm signal detection 
is enabled and alarm signal 
sending is disabled.  

11. (Optional.) Configure FEAC 
channel signal 
detection/sending on the 
CT3 interface. 

• feac detect 
• feac generate loopback 

{ ds3-line | ds3-payload } 
• feac generate { ds3-los | 

ds3-ais | ds3-oof | ds3-idle | 
ds3-eqptfail } 

By default, FEAC channel signal 
detection is enabled, but no FEAC 
signals are sent. 

12. (Optional.) Configure MDL 
message detection/sending 
on the CT3 interface. 

mdl { data { eic string | fic string | | 
gen-no string | lic string | pfi 
string | port-no string | unit 
string } | detect | generate 
{ idle-signal | path | 
test-signal } } 

By default, MDL message 
detection and sending are 
disabled and the default MDL 
message information applies.  

13. (Optional.) Restore the 
default settings for the CT3 
interface. 

default N/A 

14. (Optional.) Bring up the CT3 
interface. undo shutdown By default, a CT3 interface is up. 
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Step Command Remarks 
15. Return to system view. quit N/A 

16. Enter synchronous serial 
interface view. interface serial number/0:0 

Make sure the synchronous serial 
interface is the one created for the 
CT3 interface. 

17. Set the CRC mode. crc { 16 | 32 | none } The default is 16-bit CRC. 
 

Configuring a CT3 interface in CT3 mode 
When you change the interface state during the configuration, make sure you understand the 
following information: 
• Shutting down or bringing up a CT3 interface also shuts down or brings up all its lines and serial 

interfaces, including: 
 T1 lines demultiplexed from the CT3 interface. 
 Serial interfaces created for unframed T1 lines. 
 The serial interfaces created for channel sets on framed T1 lines. 

• Shutting down or bringing up a T1 line also shuts down or brings up the serial interface created 
for it. 

• To shut down or bring up only the serial interface for a T3, unframed T1, or framed T1 channel, 
use the shutdown or undo shutdown command in serial interface view. 

To configure a CT3 interface in CT3 mode: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter CT3 interface view. controller t3 interface-number N/A 

3. Configure the interface to 
operate in CT3 mode. using ct3 The default operating mode is 

CT3 mode. 

4. Set the operating mode of a 
T1 line on the CT3 interface. 

• Set the operating mode to 
unframed (T1): 
t1 line-number unframed  

• Set the operating mode to 
framed (CT1) and bundle 
timeslots: 
a. (Optional.) undo t1 

line-number unframed 

b. t1 line-number 
channel-set set-number 
timeslot-list range 
[ speed { 56k | 64k } ] 

By default: 
• A T1 line operates in framed 

(CT1) mode. 
• No timeslots are bundled into 

channel sets. 

5. (Optional.) Configure the 
interface description. description text 

By default, the description of an 
interface is interface-name 
Interface.  
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Step Command Remarks 

6. (Optional.) Set the clock 
mode. 

• Set the clock mode for a CT3 
interface: 
clock { master | slave } 

• Set the clock mode for a T1 
line on the CT3 interface: 
t1 line-number clock 
{ master | slave } 

The default clock mode for the 
CT3 interface is slave. 
The default clock mode for the T1 
line is slave. 

7. Set the cable length. cable feet The default is 14.9 meters (49 
feet).  

8. Set the framing format for the 
CT3 interface. frame-format { c-bit | m23 } By default, the framing format on 

the CT3 interface is C-bit. 

9. Set the framing format for the 
T1 line. 

t1 line-number set frame-format 
{ esf | sf } 

By default, the framing format on 
the T1 line is ESF.  

10. (Optional.) Set the loopback 
mode. 

• On the CT3 interface: 
loopback { local | payload | 
remote } 

• On a T1 line: 
t1 line-number set 
loopback.{ local | payload | 
remote } 

By default, loopback is disabled. 

11. (Optional.) Configure alarm 
signal detection/sending. 

• On the CT3 interface: 
alarm { detect | generate 
{ ais | febe | idle | rai } } 

• On a T1 line: 
t1 line-number alarm 
{ detect | generate { ais | 
rai } } 

By default, alarm signal detection 
is enabled and alarm signal 
sending is disabled.  

12. (Optional.) Configure FEAC 
channel signal 
detection/sending on the 
CT3 interface. 

• feac detect 
• feac generate loopback 

{ ds3-line | ds3-payload } 
• feac generate { ds3-los | 

ds3-ais | ds3-oof | ds3-idle | 
ds3-eqptfail } 

By default, FEAC channel signal 
detection is enabled, but no FEAC 
signals are sent.  

13. (Optional.) Configure MDL 
message detection/sending 
on the CT3 interface. 

mdl { data { eic string | fic string | | 
gen-no string | lic string | pfi 
string | port-no string | unit 
string } | detect | generate 
{ idle-signal | path | 
test-signal } } 

By default, MDL message 
detection and sending are 
disabled and the default MDL 
message information applies.  

14. (Optional.) Place a T1 line on 
the far-end CT3 interface in a 
loopback. 

t1 line-number sendloopcode 
{ fdl-ansi-line-up | 
fdl-ansi-payload-up | 
fdl-att-payload-up | 
inband-line-up } 

By default, no loopback mode is 
set. 

15. (Optional.) Set the FDL 
format for a T1 channel. 

t1 line-number set fdl { ansi | att | 
both | none } 

By default, FDL is disabled. 
This operation applies only to T1 
channels that are formed on CT3 
interfaces, operate in channelized 
mode, and use ESF as the T1 
framing format.  

16. (Optional.) Restore the 
default settings for the CT3 
interface. 

default N/A 
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Step Command Remarks 

17. (Optional.) Bring up the CT3 
interface or a T1 line on the 
interface. 

• Bring up the CT3 interface: 
undo shutdown 

• Bring up a T1 line on the CT3 
interface: 
undo t1 line-number 
shutdown 

By default, all CT3 interfaces and 
T1 lines are up. 

18. Return to system view. quit N/A 

19. Enter synchronous serial 
interface view. 

• In T1 mode: 
interface serial 
number/line-number:0 

• In CT1 mode: 
interface serial 
number/line-number:set-nu
mber 

Make sure the synchronous serial 
interface is the one created for the 
T1 line you want to configure. 

20. Set the CRC mode. crc { 16 | 32 | none } The default is 16-bit CRC. 
 

Displaying and maintaining CT3 interfaces 
Execute display commands in any view and reset commands in user view. 
 

Task Command
Display CT3 interface or T1 line information. display controller t3 [ interface-number ] [ t1 line-number ]

Display the configuration and state of a serial 
interface formed on a CT3 interface. display interface serial interface-number 

Display the state of a T1 line. t1 line-number show 

Clear statistics for CT3 interfaces. reset counters controller t3 [ interface-number ] 
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Configuring POS interfaces 
This chapter describes how to configure physical parameters for POS interfaces, including standard 
POS interfaces, POS subinterfaces, and POS channel interfaces. 

Before you configure the link and network layer parameters on a POS interface, you must perform 
the tasks in this chapter to configure its physical parameters. 

Overview 
Packet over SONET/SDH (POS) is a technology widely used on WAN and MAN. It supports data 
packets such as IP packets. 

SONET and SDH 
Synchronous Optical Network (SONET) adopts optical transmission. It is a synchronous 
transmission system defined by the ANSI and is an international standard transmission protocol. 

ITU-T Synchronous Digital Hierarchy (SDH) uses a SONET rate subset. SDH adopts synchronous 
multiplexing and a flexible mapping structure. It can add or drop low-speed tributary signals to or 
from SDH signals without a large number of multiplexing/demultiplexing devices. This reduces signal 
attenuation and decreases device investments. 

POS 
POS maps length-variable packets directly to SONET synchronous payloads and uses the SONET 
physical layer transmission standard. It offers high-speed, reliable, and point-to-point data 
connectivity. 

The POS interfaces on the device support PPP, Frame Relay, and HDLC at the data link layer and IP 
at the network layer. Depending on the device model, the transmission rate of POS interfaces can be 
STM-1, STM-4, and STM-16. The rate of a level is four times the nearest lower level. 

Configuring a standard POS interface 
Step Command Remarks 
1. Enter system view. system-view N/A 

2. Configure the packet 
statistics collection interval.  flow-interval interval 

By default, the packet statistics 
collection interval is 300 seconds 
for an interface. 

3. Enter standard POS 
interface view. interface pos interface-number N/A 

4. (Optional.) Configure the 
interface description. description text 

By default, the description of a 
POS interface is interface name 
Interface, for example, Pos1/1/1 
Interface.  

5. Set the keepalive interval. timer-hold seconds The default setting is 10 seconds. 
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Step Command Remarks 

6. Set the maximum number of 
keepalive attempts. timer-hold retry retries 

The default setting is 5. 
The interface determines that the 
remote end is down if it does not 
receive a keepalive response 
after the maximum number of 
keepalive attempts have been 
made. 

7. Set the clock mode. clock { master | slave } The default setting is slave.  

8. Set the CRC length. crc { 16 | 32 } The default setting is 32 bits. 

9. (Optional.) Set the loopback 
mode. loopback { local | remote } By default, loopback is disabled. 

10. Configure the overhead 
bytes. 

• Configure the C2 path signal 
label byte: 
flag c2 flag-value 

• Configure the J0 regenerator 
section trace byte: 
flag j0 { sdh | sonet } 
flag-value 

• Configure the J1 path trace 
byte: 
flag j1 { sdh | sonet } 
flag-value 

By default: 
• The C2 byte is 0x16. 
• The system uses the SDH 

framing format. 
• In SDH frames, both J0 and 

J1 bytes are empty strings. 

11. (Optional.) Ignore CRC of the 
J1 byte. flag j1 ignore By default, CRC is performed for 

the J1 byte. 

12. Set the framing format. frame-format { sdh | sonet } The default setting is SDH. 

13. (Optional.) Enable payload 
scrambling. scramble By default, payload scrambling is 

enabled. 

14. Set the data link layer 
protocol. 

link-protocol { fr | hdlc | ppp | 
mfr } The default setting is PPP. 

15. Set the MTU. mtu size The default setting is 1500 bytes.

16. (Optional.) Set the signal 
degrade (SD) or signal fail 
(SF) alarm threshold for the 
interface. 

threshold { sd sdvalue | sf 
sfvalue } * 

By default, the SD threshold is 
10e to the power of negative 6 
(10e–6). The SF threshold is 10e 
to the power of negative 3 (10e–3).

17. (Optional.) Configure the 
action to take when an RDI, 
SD, or SF alarm occurs on 
the POS interface. 

alarm-detect { rdi | sd | sf } 
action link-down 

By default, the device does not 
take any actions on the interface 
when an RDI, SD, or SF alarm 
occurs. 

18. Set the rate of the interface. speed speed-value The default setting is 155 Mbps.  

19. Set the physical state 
change suppression interval 
on the interface. 

link-delay msec milliseconds The default setting is 0 
milliseconds. 

20. (Optional.) Enable interface 
dampening on the interface. 

dampening [ half-life reuse 
suppress max-suppress-time ] 

By default, interface dampening is 
disabled on POS interfaces. 

21. Configure the expected 
bandwidth of the interface. bandwidth bandwidth-value 

y default, the expected bandwidth 
n kbps) is the interface baud rate 
vided by 1000. 

22. (Optional.) Restore the 
default settings for the POS 
interface. 

default N/A 
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Step Command Remarks 

23. Shut down and bring up the 
interface. 

shutdown 
undo shutdown 

By default, a standard POS 
interface is up. 
For the settings to take effect, you 
must perform this step. 
If no cable is connected to the 
interface, shut down the interface 
to prevent interface exceptions. 

 

Configuring a POS subinterface 
Step Command Remarks 
1. Enter system view. system-view N/A 

2. Create a POS subinterface 
and enter its view. 

interface pos 
interface-number.subnumber 
[ p2mp | p2p ] 

You can create POS 
subinterfaces only on Frame 
Relay-enabled standard POS 
interfaces. 

3. Configure the subinterface 
description. description text 

By default, the description of a 
POS subinterface is interface 
name Interface, for example, 
Pos1/1/1.1 Interface.  

4. Set the MTU. mtu size The default setting is 1500 bytes.

5. Configure the expected 
bandwidth of the 
subinterface. 

bandwidth bandwidth-value 
By default, the expected 
bandwidth (in kbps) is the 
interface baud rate divided by 
1000. 

6. Restore the default settings 
for the POS subinterface. default N/A 

7. Shut down and bring up the 
POS subinterface. 

shutdown 
undo shutdown 

By default, a POS subinterface is 
up. 
For the settings to take effect, you 
must perform this step. 

 

Configuring a POS channel interface 
POS channel interfaces are created through channelization of a high-speed CPOS interface. They 
work in the same way as POS interfaces. For more information about creating POS channel 
interfaces, see "Configuring CPOS interfaces." 

To configure a POS channel interface: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter POS channel interface 
view. interface pos interface-number N/A 

3. (Optional.) Configure the 
interface description. description text 

By default, the description of a 
POS channel interface is interface 
name Interface, for example, 
Pos1/1/1:0 Interface.  
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Step Command Remarks 
4. Set the keepalive interval. timer-hold seconds The default setting is 10 seconds. 

5. Set the maximum number of 
keepalive attempts. timer-hold retry retries 

The default setting is 5. 
The interface determines that the 
remote end is down if it does not 
receive a keepalive response 
after the maximum number of 
keepalive attempts have been 
made. 

6. Set the CRC length. crc { 16 | 32 } The default setting is 32 bits. 

7. Configure the overhead 
bytes. 

• Configure the C2 path signal 
label byte: 
flag c2 flag-value 

• Configure the J1 path trace 
byte: 
flag j1 { sdh | sonet } 
flag-value 

By default: 
• The C2 byte is 0x16. 
• The system uses the SDH 

framing format. 
• In SDH frames, the J1 byte is 

an empty string. 

8. (Optional.) Ignore CRC of the 
J1 byte. flag j1 ignore By default, CRC is performed for 

the J1 byte. 

9. (Optional.) Enable payload 
scrambling. scramble By default, payload scrambling is 

enabled. 

10. Set the data link layer 
protocol. 

link-protocol { fr | hdlc | ppp | 
mfr } The default setting is PPP. 

11. Set the MTU. mtu size The default setting is 1500 bytes.

12. Set the physical state 
change suppression interval 
on the interface. 

link-delay msec milliseconds The default setting is 0 
milliseconds. 

13. Configure the expected 
bandwidth of the interface. bandwidth bandwidth-value 

By default, the expected 
bandwidth (in kbps) is the 
interface baud rate divided by 
1000. 

14. (Optional.) Restore the 
default settings for the POS 
channel interface. 

default N/A 

15. Shut down and bring up the 
interface. 

shutdown 
undo shutdown 

By default, a POS channel 
interface is up. 
For the settings to take effect, you 
must perform this step. 

 

Enabling subinterface rate statistics collection 
 IMPORTANT: 

The subinterface rate statistics collection feature is resource intensive. When you enable this 
feature, make sure you fully understand its impact on system performance. 
 

This feature refreshes subinterface rate statistics periodically. 

To enable subinterface rate statistics collection: 
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Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter POS interface 
view or POS channel 
interface view. 

interface pos interface-number N/A 

3. Enable subinterface 
rate statistics 
collection for the POS 
interface or the POS 
channel interface. 

sub-interface rate-statistic By default, subinterface rate statistics 
collection is disabled. 

4. (Optional.) Display 
collected statistics. display interface pos N/A 

 

Configuring B1/B2/B3 alarms for standard POS 
interfaces 

B1, B2, and B3 bytes indicate the signal transmission performance of a line at different levels. 
• B1 alarm occurs if the bite error rate of a complete STM-N frame exceeds the B1 alarm 

threshold. 
• B2 alarm occurs if the bite error rate of an STM-1 frame exceeds the B2 alarm threshold. 
• B3 alarm occurs if the bite error rate of a multiplexed signal (VC3 or VC4 frame) in the STM-1 

frame exceeds the B3 alarm threshold. 

To generate SNMP notifications about these alarms, you must set the alarm thresholds and enable 
the notifications. 

For more information about SNMP notifications, see Network Management and Monitoring 
Configuration Guide. 

To configure the B1, B2, or B3 alarm for a standard POS interface: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter standard POS interface 
view. interface pos interface-number N/A 

3. Enable the SNMP notification 
about the B1, B2, or B3 alarm. 

snmp-agent trap enable { b1-tca 
| b2-tca | b3-tca } 

By default, SNMP notifications 
about B1, B2, and B3 alarms are 
enabled on a standard POS 
interface. 

 

Changing the interface type 
 IMPORTANT: 

This feature is available only on routers installed with HIM-TS8P(JG673A) interface modules. 
 

You can change the interface type between POS and GigabitEthernet. When you change the 
interface type, the system performs the following operations: 
• Removes the original interface. 
• Creates a new-type interface with the same number as the original interface. 
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• Enters the interface view of the new-type interface. 

Changing a standard POS interface to a Layer 3 
GigabitEthernet interface 

Step Command
1. Enter system view. system-view 

2. Enter standard POS interface view. interface pos interface-number 

3. Change the interface to a Layer 3 
GigabitEthernet interface. port-type switch gigabitethernet 

 

Changing a Layer 3 GigabitEthernet interface to a standard 
POS interface 

Step Command
1. Enter system view. system-view 

2. Enter Layer 3 GigabitEthernet interface 
view. interface gigabitethernet interface-number 

3. Change the interface to a standard POS 
interface. port-type switch pos 

 

Displaying and maintaining POS interfaces 
Execute display commands in any view and reset commands in user view. 
 

Task Command
Display information about POS 
interfaces. 

display interface [ pos [ interface-number | 
interface-number.subnumber ] ] [ brief [ description | down ] ] 

Clear statistics for POS 
interfaces. 

reset counters interface [ pos [ interface-number | 
interface-number.subnumber ] ] 

 

POS interface configuration examples 
Directly connecting routers through POS interfaces 
Network requirements 

As shown in Figure 2, connect the routers through POS interfaces. 

Figure 2 Network diagram 
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Configuration procedure 
1. Configure POS 1/1/1 on Router A: 

# Assign an IP address to the interface. 
<RouterA> system-view 
[RouterA] interface pos 1/1/1 
[RouterA-Pos1/1/1] ip address 10.110.1.10 255.255.255.0 
# Configure the data link layer protocol of the interface. 
[RouterA-Pos1/1/1] link-protocol ppp 
# Set the MTU to 1500 bytes for the interface. 
[RouterA-Pos1/1/1] mtu 1500 
# Shut down, and then bring up the interface for the settings to take effect. 
[RouterA-Pos1/1/1] shutdown 
[RouterA-Pos1/1/1] undo shutdown 

2. Configure POS 1/1/1 on Router B: 
# Set the clock mode to master on the interface. 
<RouterB> system-view 
[RouterB] interface pos 1/1/1 
[RouterB-Pos1/1/1] clock master 
# Assign an IP address to the interface. 
[RouterB-Pos1/1/1] ip address 10.110.1.11 255.255.255.0 
# Configure the data link layer protocol of the interface. 
[RouterB-Pos1/1/1] link-protocol ppp 
# Set the MTU to 1500 bytes for the interface. 
[RouterB-Pos1/1/1] mtu 1500 
# Shut down, and then bring up the interface for the settings to take effect. 
[RouterB-Pos1/1/1] shutdown 
[RouterB-Pos1/1/1] undo shutdown 

Verifying the configuration 
# Verify the POS interface settings, for example, on Router A. 
<RouterA> display interface pos 
# Verify that Router A and Router B can ping each other at the POS interfaces. (Details not shown.) 

Connecting routers through POS interfaces across a Frame 
Relay network 
Network requirements 

As shown in Figure 3, use POS subinterfaces to connect Router A to Router B and Router C across 
a Frame Relay network. The routers are all DTEs on the Frame Relay network. 
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Figure 3 Network diagram 

 
 

Configuration procedure 
1. Configure Router A: 

# Set the clock mode to slave on POS 1/1/1. 
<RouterA> system-view 
[RouterA] interface pos 1/1/1 
[RouterA-Pos1/1/1] clock slave 
# Enable Frame Relay on POS 1/1/1. 
[RouterA-Pos1/1/1] link-protocol fr 
# Configure POS 1/1/1 as DTE. 
[RouterA-Pos1/1/1] fr interface-type dte 
[RouterA-Pos1/1/1] quit 
# Create subinterface 1 on POS 1/1/1 and assign an IP address to it. 
[RouterA] interface pos 1/1/1.1 
[RouterA-Pos1/1/1.1] ip address 10.10.10.1 255.255.255.0 
# Assign a virtual circuit with DLCI 50 to subinterface 1. 
[RouterA-Pos1/1/1.1] fr dlci 50 
[RouterA-Pos1/1/1.1-fr-dlci-50] quit 
# Map DLCI 50 to the peer IP address 10.10.10.2. 
[RouterA-Pos1/1/1.1] fr map ip 10.10.10.2 50 
# Set the MTU to 1500 for subinterface 1. 
[RouterA-Pos1/1/1.1] mtu 1500 
[RouterA-Pos1/1/1.1] quit 
# Create subinterface 2 on POS 1/1/1 and assign an IP address to it. 
[RouterA] interface pos 1/1/1.2 
[RouterA-Pos1/1/1.2] ip address 20.10.10.1 255.255.255.0 
# Assign a virtual circuit with DLCI 60 to subinterface 2. 
[RouterA-Pos1/1/1.2] fr dlci 60 
[RouterA-Pos1/1/1.2-fr-dlci-60] quit 
# Map DLCI 60 to the peer IP address 20.10.10.2. 
[RouterA-Pos1/1/1.2] fr map ip 20.10.10.2 60 
# Set the MTU to 1500 for subinterface 2. 
[RouterA-Pos1/1/1.2] mtu 1500 
[RouterA-Pos1/1/1.2] quit 

2. Configure Router B: 
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# Set the clock mode to slave on POS 1/1/1. 
[RouterB] interface pos 1/1/1 
[RouterB-Pos1/1/1] clock slave 
# Enable Frame Relay on POS 1/1/1. 
[RouterB-Pos1/1/1] link-protocol fr 
# Configure POS 1/1/1 as DTE. 
[RouterB-Pos1/1/1] fr interface-type dte 
# Assign an IP address to POS 1/1/1. 
[RouterB-Pos1/1/1] ip address 10.10.10.2 255.255.255.0 
# Assign a virtual circuit with DLCI 70 to POS 1/1/1. 
[RouterB-Pos1/1/1] fr dlci 70 
[RouterB-Pos1/1/1-fr-dlci-70] quit 
# Map DLCI 70 to the peer IP address 10.10.10.1. 
[RouterB-Pos1/1/1] fr map ip 10.10.10.1 70 
# Set the MTU to 1500 for POS 1/1/1. 
[RouterB-Pos1/1/1] mtu 1500 

3. Configure Router C in the same way Router B is configured. (Details not shown.) 

Verifying the configuration 
# Verify the POS interface settings. 
<RouterA> display interface pos 
# Verify that Router A and Router B can ping each other. (Details not shown.) 

# Verify that Router A and Router C can ping each other. (Details not shown.) 

Troubleshooting POS interfaces 
Interface physically down 
Symptom 

The physical state of the POS interface is down. 

Solution 
To resolve the problem: 
• Verify that the POS interface is connected correctly to the remote port. 

 The transmit connector at one end must be connected to the receive connector at the other 
end. 

 The transmit and receive connectors of the POS interface are not connected by the same 
fiber. If they are connected by the same fiber, the display interface command displays the 
"loopback detected" message, whether or not the loopback detection feature is enabled. 

• If the two POS interfaces are directly connected, verify that the two ends use different clock 
mode settings. 

• If the problem persists, contact Hewlett Packard Enterprise Support. 

Data link layer down 
Symptom 

The physical layer is up, but the data link layer is down. 
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Solution 
To resolve the problem: 
• Verify that the two ends have matching clock mode, scrambling setting, and physical 

parameters. 
• Verify that the two ends have the same data link layer protocol. 
• If the problem persists, contact Hewlett Packard Enterprise Support. 

Packet loss 
Symptom 

A large number of IP packets are dropped. 

Solution 
To resolve the problem: 
• Verify that the correct clock mode is configured on the POS interface. 

Incorrect clock mode setting can incur a large number of CRC errors. 
• Verify that the two ends have the same MTU setting. 
• If the problem persists, contact Hewlett Packard Enterprise Support. 
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Configuring CPOS interfaces 
Overview 

The low-speed tributary signals multiplexed to form an SDH signal are called channels. The 
channelized POS (CPOS) interface makes full use of SDH to provide the following benefits: 
• Provides precise bandwidth division. 
• Reduces the number of low-speed physical interfaces on devices. 
• Enhances aggregation capacity. 
• Improves the access capacity of leased lines. 

CPOS interfaces 
The device supports the CPOS interfaces in Table 1. 

Table 1 CPOS interfaces 

Interface type Channelization/multiplexing capabilities 
CPOS E1 63 E1 channels (E1 channel configurable). 

CPOS T1 84 T1 channels (T1 channel configurable). 

High-speed CPOS 
interfaces:  

2.5 Gbps CPOS OC-48/OC-48c (STM-16) 
 

Overhead bytes 
SDH provides layered precise monitoring and management. 

SDH monitoring functions are implemented using overhead bytes. SDH provides monitoring at 
section and channel levels. 
• Sections are subdivided into regenerator and multiplex sections. 
• Channels are subdivided into higher-order and lower-order paths. 

SDH provides a variety of overhead bytes, but only those involved in CPOS configuration are 
discussed in this section. 

SOH 
The section overhead (SOH) is further classified into the regenerator section overhead (RSOH) and 
the multiplex section overhead (MSOH). 

The J0 regenerator section trace byte is included in RSOH to repeatedly send the section access 
point identifier. The receiver uses this identifier to make sure it is in continuous connection with the 
sender. This byte can be any character in the network of the same carrier. If the networks of two 
carriers are involved, the sending and receiving devices at network borders must use the same J0 
byte. With the J0 byte, carriers can detect and troubleshoot faults in advance or use less time to 
recover networks. 

POH 
The payload of an STM-N frame includes the path overhead (POH), which monitors low-speed 
tributary signals. 
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The SOH monitors the section layer, and the POH monitors the path layer. The POH is divided into 
the higher-order path overhead and the lower-order path overhead. 

Higher-order path overhead monitors paths at the VC-4/VC-3 level. 

Similar to the J0 byte, the higher-order VC-N path trace byte J1 is included in the higher-order path 
overhead to repeatedly send the higher-order path access point identifier. The receiving end of the 
path uses this identifier to make sure it is in continuous connection with the specified sender. The 
sender and the receiver must use the same J1 byte. 

In addition, the path signal label byte C2 is included in the higher-order path overhead to indicate the 
multiplexing structure of VC frames and the properties of payload, including the following: 
• Whether the path is carrying traffic. 
• What type of traffic is carried. 
• How the VC frames are mapped. 

The sender and receiver must use the same C2 byte. 

CPOS interface application scenarios 
CPOS E1/T1 interfaces are typically used to aggregate E1 and T1 lines, as shown in Figure 4. 

High-speed CPOS interfaces are typically used to aggregate E3 or T3 lines, as shown in Figure 5. 

In actual applications, the connection between low-end devices and the CPOS interfaces might span 
more than one transmission network and might require relay. This is similar to the scenario where 
low-end devices are connected to a high-end device through one or multiple leased lines. 

Figure 4 CPOS E1/T1 interface application scenario 

 
 

Figure 5 High-speed CPOS interface application scenario 
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CPOS interface configuration task list 
Task at a glance Remarks 
Configure a CPOS E1 interface: 
• (Required.) Configuring the operating mode of an interface card
• (Required.) Configuring basic functions of a CPOS interface 
• (Required.) Configuring an E1 channel 

N/A 

Configure a CPOS T1 interface: 
• (Required.) Configuring the operating mode of an interface card
• (Required.) Configuring basic functions of a CPOS interface 
• (Required.) Configuring a T1 channel 

N/A 

Configure a 2.5 Gbps CPOS interface: 
• (Required.) Configuring basic functions of a CPOS interface 
• (Required.) Configuring the operating mode of a 2.5 Gbps CPOS 

interface 

N/A 

 

Configuring the operating mode of an interface 
card 

The CPOS interface cards can operate in different modes to provide different types of interfaces. You 
must make sure a CPOS interface card is operating in the desired mode before you configure the 
interfaces on it. For more information about interface card mode configuration, see device 
management in Fundamentals Configuration Guide. 

Configuring basic functions of a CPOS interface 
Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter CPOS interface view. controller cpos cpos-number N/A 

3. (Optional.) Configure the 
interface description. description text 

By default, the description of a 
CPOS interface is interface name 
Interface, for example, Cpos1/1/1 
Interface. 

4. Set the framing format. frame-format { sdh | sonet } The default setting is SDH. 

5. Set the clock mode. clock { master | slave } The default setting is slave. 

6. (Optional.) Set the loopback 
mode. loopback { local | remote } By default, loopback is disabled. 

7. Set the AUG multiplexing 
mode. multiplex mode { au-3 | au-4 } 

The default setting is AU-4. 
The command is available only in 
SDH framing. 
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Step Command Remarks 

8. Configure the SOH and 
higher-order path overhead 
bytes. 

flag { c2 path-number c2-value | 
s1s0 path-number s1s0-value } 
flag { j0 | j1 path-number } { sdh | 
sonet } flag-value 

By default: 
• c2 is 0x02. 
• s1s0 is 0x00 for SONET and 

0x02 for SDH. 
• j0 is 0x01 for SONET and a 

16-byte empty character 
string for SDH. 

• j1 is a 64-byte empty 
character string for SONET 
and a 16-byte empty 
character string for SDH. 

9. Set the physical state 
change suppression interval 
on the interface. 

link-delay seconds 
By default, the physical state 
change suppression interval is 0 
seconds. 

10. Set the signal degrade (SD) 
or signal fail (SF) alarm 
threshold for the interface. 

threshold { sd sdvalue | sf 
sfvalue } * 

By default, the SD threshold is 
10e to the power of negative 6 
(10e–6) and the SF threshold is 
10e to the power of negative 3 
(10e–3). 

11. (Optional.) Configure the 
action to take when an RDI, 
SD, or SF alarm occurs on 
the CPOS interface. 

alarm-detect { rdi | sd | sf } 
action link-down 

By default, the device does not 
take any actions on the interface 
when an RDI, SD, or SF alarm 
occurs. 

12. (Optional.) Restore the 
default settings for the CPOS 
interface. 

default N/A 

13. Bring up the CPOS interface. undo shutdown 

By default, a CPOS interface is 
up. 
If no cable is connected to a 
physical interface, shut down the 
interface with the shutdown 
command to prevent problems.  

 

Configuring an E1 channel 
The serial interfaces created for E1 channels have the same logical features as a synchronous serial 
interface. You can configure these serial interfaces in the same way you configure a standard 
synchronous serial interface. For more information about configuring synchronous serial interfaces, 
see "Configuring WAN interfaces." 

To configure an E1 channel: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter CPOS interface view. controller cpos cpos-number N/A 

3. Set the framing format for the 
E1 channel. 

e1 e1-number frame-format 
{ crc4 | no-crc4 } The default setting is no-CRC4. 

4. Set the clock mode for the E1 
channel. 

e1 e1-number clock { master | 
slave } The default setting is slave. 

5. (Optional.) Enable loopback 
on the E1 channel. 

e1 e1-number loopback { local | 
payload | remote } By default, loopback is disabled. 
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Step Command Remarks 

6. Set overhead bytes for the 
E1 channel. 

e1 e1-number flag c2 c2-value 
e1 e1-number flag j2 { sdh | 
sonet } j2-string 

By default, C2 is set to 
hexadecimal 02, and J2 contains 
cyclic empty character strings. 

7. Configure the E1 channel 
operating mode. 

• Specify the unframed mode:
e1 e1-number unframed 

• Specify the framed mode 
and bundle timeslots: 
a. (Optional.) undo e1 

e1-number unframed 
b. e1 e1-number 

channel-set set-number 
timeslot-list range 

By default, an E1 channel 
operates in framed mode and is 
not channelized. 
When you place an E1 channel in 
unframed mode, the system 
automatically creates a 2.048 
Mbps serial interface. 
When you bundle timeslots on an 
E1 channel in framed mode, the 
system automatically creates a 
serial interface for the bundle. The 
rate of the serial interface is 
identical to 64 kbps x number of 
bundled timeslots. 

8. (Optional.) Shut down the 
specified E1 channel. e1 e1-number shutdown By default, an E1 channel is up. 

 

Configuring a T1 channel 
The serial interface created for T1 channels have the same logical features as a synchronous serial 
interface. You can configure these serial interfaces in the same way you configure a standard 
synchronous serial interface. For more information about configuring synchronous serial interfaces, 
see "Configuring WAN interfaces." 

To configure a T1 channel: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter CPOS interface view. controller cpos cpos-number N/A 

3. Set the framing format for the 
T1 channel. 

t1 t1-number frame-format { esf | 
sf } The default setting is ESF. 

4. Set the clock mode for the T1 
channel. 

t1 t1-number clock { master | 
slave } The default setting is slave. 

5. (Optional.) Enable loopback 
on the T1 channel. 

t1 t1-number loopback { local | 
payload | remote } By default, loopback is disabled. 

6. Set overhead bytes for the 
T1 channel. 

t1 t1-number flag c2 c2-value 
t1 t1-number flag j2 { sdh | 
sonet } j2-string 

By default, C2 is set to 
hexadecimal 02, and J2 contains 
cyclic empty character strings. 
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Step Command Remarks 

7. Configure the T1 operating 
mode. 

• Specify the unframed mode:
t1 t1-number unframed 

• Specify the framed mode 
and bundle timeslots: 
a. (Optional.) undo t1 

t1-number unframed 
b. t1 t1-number 

channel-set set-number 
timeslot-list range 
[ speed { 56k | 64k } ] 

By default, a T1 channel operates 
in framed mode and is not 
channelized. 
When you place a T1 channel in 
unframed mode, the system 
automatically creates a 1.544 
Mbps serial interface. 
When you bundle timeslots on a 
T1 channel, the system 
automatically creates a serial 
interface for the bundle. The rate 
of the serial interface is identical 
to timeslot rate (54 kbps or 64 
kbps) x number of bundled 
timeslots. 

8. (Optional.) Shut down the 
specified T1 channel. t1 t1-number shutdown By default, a T1 channel is up.  

 

Configuring the operating mode of a 2.5 Gbps 
CPOS interface 

A high-speed CPOS interface supports the following operating modes: 
• Channelized mode—Demultiplexes one high-order STM-N frame into four low-order STM-N 

frames. In this mode, you can transmit multiple channels of data over one fiber. Each channel 
has dedicated bandwidth and an independent control policy. This mode is suitable for 
transmitting multiple channels of low-speed signals. 

• Concatenated mode—Processes one STM-N frame as a whole unit without demultiplexing. 
All STM-N signals on the fiber transmit one channel of data. The same control policy applies to 
all data. This mode is suitable for transmitting a channel of high-speed signal. 

Set the operating mode of a 2.5 Gbps CPOS interface depending on the line rates you want. 
• To provide a 2.5 Gbps line, place the CPOS interface in concatenated mode. This task is 

identical to channelizing the CPOS interface into a 2.5 Gbps channel. 
• To provide 622 Mbps lines, place the CPOS interface in channelized mode, and then create 622 

Mbps channels in concatenated mode. 
• To provide 155 Mbps lines, channelize the CPOS interface into 622 Mbps channels in 

channelized mode, and then create 155 Mbps channels on the 622 Mbps channels. 

You can configure these channel interfaces as described in "Configuring POS interfaces." 

Channelizing a 2.5 Gbps CPOS interface into 622 Mbps channels 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter 2.5 Gbps CPOS 
interface view. controller cpos interface-number N/A 

3. Configure the interface to 
operate in channelized 
mode. 

• using oc-48 
• undo using 

By default, a 2.5 Gbps CPOS 
interface operates in channelized 
mode. 
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Step Command Remarks 

4. Create a 622 Mbps channel 
and enter its view.  oc-12 oc-12-number 

By default, no 622 Mbps channels 
exist on a 2.5 Gbps CPOS 
interface. 
You can create up to four 622 
Mbps channels on a 2.5 Gbps 
CPOS interface. 

5. Configure the 622 Mbps 
channel to operate in 
concatenated mode. 

using oc-12c 

By default, a 622 Mbps channel 
operates in channelized mode. 
When you place a 622 Mbps 
channel in concatenated mode, a 
622 Mbps POS interface is 
created automatically for the 
channel. 

 

Channelizing a 622 Mbps channel into 155 Mbps channels on a 2.5 Gbps CPOS interface 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter 2.5 Gbps CPOS 
interface view. controller cpos interface-number N/A 

3. Configure the interface to 
operate in channelized 
mode. 

• using oc-48 
• undo using 

By default, a 2.5 Gbps CPOS 
interface operates in channelized 
mode. 

4. Create a 622 Mbps channel 
and enter its view.  oc-12 oc-12-number 

By default, no 622 Mbps channels 
exist on a 2.5 Gbps CPOS 
interface. 

5. Configure the 622 Mbps 
channel to operate in 
channelized mode. 

• using oc-12 
• undo using 

By default, a 622 Mbps channel 
operates in channelized mode.  

6. Create a 155 Mbps channel 
and enter its view.  oc-3 oc-3-number 

By default, no 155 Mbps channels 
exist on a 622 Mbps channel. 
You can create up to four 155 
Mbps channels on a 622 Mbps 
channel. 

7. (Optional.) Configure the 
155 Mbps channel to 
operate in concatenated 
mode. 

using oc-3c 

A 155 Mbps channel created on a 
2.5 Gbps CPOS interface can only 
operate in concatenated mode. 
When you create a 155 Mbps 
channel, the system sets its 
operating mode to concatenated 
automatically. 
When you place a 155 Mbps 
channel in concatenated mode, a 
155 Mbps POS channel interface 
is created automatically for the 
channel. 

 

Displaying and maintaining CPOS interfaces 
Execute display commands in any view and reset commands in user view. 
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Task Command 
Display CPOS interface status information. display controller cpos [ cpos-number ] 

Display status information for an E1 channel on a 
CPOS interface. 

display controller cpos cpos-number e1 
e1-number  

Display status information for a T1 channel on a 
CPOS interface. 

display controller cpos cpos-number t1 
t1-number  

Display information about an E1/T1 serial interface. display interface serial 
interface-number/channel-number:set-number 

Clear statistics for a CPOS interface. reset counters controller cpos interface-number 
 

For more information about the display interface serial command, see Interface Command 
Reference. 

CPOS interface configuration examples 
CPOS-E1 interface configuration example 
Network requirements 

As shown in Figure 6, branch nodes Router B through Router H are uplinked to the central node 
Router A through E1 links. Router A aggregates these E1 links by using a CPOS interface. 

Add one additional E1 link on Router B to expand its capacity, and use an MP-group interface to bind 
the two E1 links. 

Figure 6 Network diagram 

 
 

Configuration procedure 

 IMPORTANT: 
For correct network synchronization, make sure the master clock mode is configured on the 
SONET/SDH devices connected to the routers. 
 

1. Configure Router A: 
# Configure E1 channels 1 and 2 of CPOS 1/1/1 to operate in unframed mode. 
<RouterA> system-view 
[RouterA] controller cpos 1/1/1 
[RouterA-Cpos1/1/1] e1 1 unframed 
[RouterA-Cpos1/1/1] e1 2 unframed 
# Create MP-group 1 and assign an IP address to it. 
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[RouterA] interface mp-group 1/1/1 
[RouterA-Mp-group1/1/1] ip address 10.1.1.1 24 
[RouterA-Mp-group1/1/1] quit 
# Assign Serial 1/1/1/1:0 to MP-group 1/1/1. 
[RouterA] interface serial1/1/1/1:0 
[RouterA-Serial1/1/1/1:0] ppp mp mp-group 1/1/1 
[RouterA-Serial1/1/1/1:0] quit 
# Assign Serial 1/1/1/2:0 to MP-group 1/1/1. 
[RouterA] interface serial1/1/1/2:0 
[RouterA-Serial1/1/1/2:0] ppp mp mp-group 1/1/1 
[RouterA-Serial1/1/1/2:0] quit 

2. Configure Router B: 
# Configure E1 1/1/1 to operate in E1 mode. 
<RouterB> system-view 
[RouterB] controller e1 1/1/1 
[RouterB-E1 1/1/1] using e1 
[RouterB-E1 1/1/1] quit 
# Configure E1 1/1/2 to operate in E1 mode. 
[RouterB] controller e1 1/1/2 
[RouterB-E1 1/1/2] using e1 
[RouterB-E1 1/1/2] quit 
# Create MP-group 1/1/1 and assign an IP address to it. 
[RouterB] interface mp-group 1/1/1 
[RouterB-Mp-group1/1/1] ip address 10.1.1.2 24 
[RouterB-Mp-group1/1/1] quit 
# Assign Serial 1/1/1:0 to MP-group 1/1/1. 
[RouterB] interface serial1/1/1:0 
[RouterB-Serial1/1/1:0] ppp mp mp-group 1/1/1 
[RouterB-Serial1/1/1:0] quit 
# Assign Serial 1/1/2:0 to MP-group 1/1/1. 
[RouterB] interface serial1/1/2:0 
[RouterB-Serial1/1/2:0] ppp mp mp-group 1/1/1 
[RouterB-Serial1/1/2:0] quit 

Verifying the configuration 
# Verify the serial interface configuration and state, for example, on Router B. 
<RouterB> display interface serial 1/1/1:0 
# Verify the MP interface, and MP bundle configuration and state, for example, on Router B. 
<RouterB> display interface mp-group 1/1/1 
<RouterB> display interface display ppp mp 
# Verify that the routers can ping one another. (Details not shown.) 

High-speed CPOS interface configuration example 
Network requirements 

As shown in Figure 7, create 155 Mbps POS channel interfaces for data transmission on the 2.5 
Gbps CPOS interfaces between the routers. 
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Figure 7  Network diagram 

 
 

Configuration procedure 
1. Configure Router A: 

# Set the clock mode to master on the 2.5 Gbps CPOS interface. 
<RouterA> system-view 
[RouterA] controller cpos 1/1/1 
[RouterA-Cpos1/1/1] clock master 
# Create a 155 Mbps POS channel interface. 
[RouterA-Cpos1/1/1] oc-12 4 
[RouterA-Cpos1/1/1-oc-12-4] oc-3 4 
[RouterA-Cpos1/1/1-oc-12-4-oc-3-4] using oc-3c 
# Assign an IP address to the 155 Mbps POS channel interface. 
[RouterA-Cpos1/1/1-oc-12-4-oc-3-4] interface pos 1/1/1/4/4:0 
[RouterA-pos1/1/1/4/4:0] ip address 10.110.4.1 255.255.255.0 

2. Configure Router B: 
# Create a 155 Mbps POS channel interface. 
<RouterB> system-view 
[RouterB] controller e-cpos 1/1/1 
[RouterB-Cpos1/1/1] oc-12 4 
[RouterB-Cpos1/1/1-oc-12-4] oc-3 4 
[RouterB-Cpos1/1/1-oc-12-4-oc-3-4] using oc-3c 
# Assign an IP address to the 155 Mbps POS channel interface. 
[RouterB-Cpos1/1/1-oc-12-4-oc-3-4] interface pos1/1/1/4/4:0 
[RouterB-pos1/1/1/4/4:0] ip address 10.110.4.2 255.255.255.0 

Verifying the configuration 
# Verify that Router A and Router B can ping each other at the POS channel interfaces. (Details not 
shown.) 

Troubleshooting CPOS interfaces 
Loop and link layer protocol down state detected on serial 
interfaces created for E1 channels on the CPOS interface 
Symptom 

The HPE router is connected to another vendor's router through E1 channels on CPOS interfaces 
across an SDH network. PPP is used on the serial interface created for the E1 channel set. 

The output from the display interface serial command shows the following errors: 
• The physical state of the serial interface is up, but the link protocol is down. 
• The serial interface is in a looped condition. 
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Solution 
The symptom might occur when the router and its directly connected SDH device have different 
multiplex paths for the E1 channels. Multiplex path inconsistency can cause PPP negotiation failure 
because the SDH device transmits signals from the router in incorrect timeslots to the remote end. If 
the SDH device incorrectly maps a signal to an idle timeslot in a looped condition, the router can 
detect a loop on the serial interface. 

To resolve the problem: 
1. Identify the multiplex path for the E1 channels on the router. 

<HPE> display controller cpos e1 
2. Verify that the router and its directly connected SDH device have the same multiplex path for E1 

channels. (Details not shown.) 
3. Debug the loop condition. 

<HPE> debugging ppp lcp error 
4. If the problem persists, contact Hewlett Packard Enterprise Support. 
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Configuring loopback, null, and 
inloopback interfaces 

This chapter describes how to configure a loopback interface, a null interface, and an inloopback 
interface. 

Configuring a loopback interface 
A loopback interface is a virtual interface. The physical layer state of a loopback interface is always 
up unless the loopback interface is manually shut down. Because of this benefit, loopback interfaces 
are widely used in the following scenarios: 
• Configuring a loopback interface address as the source address of the IP packets that 

the device generates—Because loopback interface addresses are stable unicast addresses, 
they are usually used as device identifications. 

 When you configure a rule on an authentication or security server to permit or deny packets 
that a device generates, you can simplify the rule by configuring it to permit or deny packets 
carrying the loopback interface address that identifies the device. 

 When you use a loopback interface address as the source address of IP packets, make 
sure the route from the loopback interface to the peer is reachable by performing routing 
configuration. All data packets sent to the loopback interface are considered packets sent to 
the device itself, so the device does not forward these packets. 

• Using a loopback interface in dynamic routing protocols—With no router ID configured for 
a dynamic routing protocol, the system selects the highest loopback interface IP address as the 
router ID. In BGP, to avoid interruption of BGP sessions due to physical port failure, you can use 
a loopback interface as the source interface of BGP packets. 

To configure a loopback interface: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Create a loopback interface 
and enter loopback interface 
view. 

interface loopback 
interface-number N/A 

3. Set the interface description. description text 
The default setting is interface name 
Interface (for example, LoopBack1 
Interface). 

4. Configure the expected 
bandwidth of the loopback 
interface. 

bandwidth bandwidth-value By default, the expected bandwidth 
of a loopback interface is 0 kbps. 

5. Restore the default settings 
for the loopback interface. default N/A 

6. Bring up the loopback 
interface. undo shutdown By default, a loopback interface is 

up. 
 

Configuring a null interface 
A null interface is a virtual interface and is always up, but you cannot use it to forward data packets or 
configure it with an IP address or link layer protocol. The null interface provides a simpler way to filter 
packets than ACL. You can filter undesired traffic by transmitting it to a null interface instead of 
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applying an ACL. For example, if you specify a null interface as the next hop of a static route to a 
network segment, any packets routed to the network segment are dropped. 

To configure a null interface: 
 

Step Command Remarks 
1. Enter system view. system-view N/A 

2. Enter null interface view. interface null 0 

Interface Null 0 is the default null 
interface on the device and cannot 
be manually created or removed. 
Only one null interface, Null 0, is 
supported on the device. The null 
interface number is always 0.  

3. Set the interface description. description text The default setting is NULL0 
Interface. 

4. Restore the default settings 
for the null interface. default N/A 

 

Configuring an inloopback interface 
An inloopback interface is a virtual interface created by the system, which cannot be configured or 
deleted. The physical layer and link layer protocol states of an inloopback interface are always up. All 
IP packets sent to an inloopback interface are considered packets sent to the device itself and are 
not forwarded. 

Displaying and maintaining loopback, null, and 
inloopback interfaces 

Execute display commands in any view and reset commands in user view. 
 

Task Command 
Display information about the specified or all 
loopback interfaces. 

display interface loopback [ interface-number ] [ brief 
[ description | down ] ] 

Display information about the null interface. display interface null [ 0 ] [ brief [ description | 
down ] ] 

Display information about the inloopback 
interface. 

display interface inloopback [ 0 ] [ brief [ description 
| down ] ] 

Clear the statistics on the specified or all loopback 
interfaces. 

reset counters interface loopback 
[ interface-number ] 

Clear the statistics on the null interface. reset counters interface null [ 0 ] 
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Document conventions and icons 
Conventions 

This section describes the conventions used in the documentation. 

Command conventions 

Convention Description 
Boldface Bold text represents commands and keywords that you enter literally as shown. 

Italic Italic text represents arguments that you replace with actual values. 

[ ] Square brackets enclose syntax choices (keywords or arguments) that are optional. 

{ x | y | ... } Braces enclose a set of required syntax choices separated by vertical bars, from which 
you select one.  

[ x | y | ... ] Square brackets enclose a set of optional syntax choices separated by vertical bars, 
from which you select one or none.  

{ x | y | ... } * Asterisk marked braces enclose a set of required syntax choices separated by vertical 
bars, from which you select at least one. 

[ x | y | ... ] * Asterisk marked square brackets enclose optional syntax choices separated by vertical 
bars, from which you select one choice, multiple choices, or none.  

&<1-n> The argument or keyword and argument combination before the ampersand (&) sign 
can be entered 1 to n times. 

# A line that starts with a pound (#) sign is comments. 
 

GUI conventions 

Convention Description 

Boldface Window names, button names, field names, and menu items are in Boldface. For 
example, the New User window opens; click OK. 

> Multi-level menus are separated by angle brackets. For example, File > Create > 
Folder. 

 

Symbols 

Convention Description 

 WARNING! 
An alert that calls attention to important information that if not understood or followed 
can result in personal injury. 

 CAUTION: 
An alert that calls attention to important information that if not understood or followed 
can result in data loss, data corruption, or damage to hardware or software.  

 IMPORTANT: An alert that calls attention to essential information. 

NOTE: An alert that contains additional or supplementary information. 

 TIP: An alert that provides helpful information. 
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Network topology icons 
Convention Description 

 
Represents a generic network device, such as a router, switch, or firewall. 

 
Represents a routing-capable device, such as a router or Layer 3 switch.  

 
Represents a generic switch, such as a Layer 2 or Layer 3 switch, or a router that 
supports Layer 2 forwarding and other Layer 2 features. 

 
Represents an access controller, a unified wired-WLAN module, or the access 
controller engine on a unified wired-WLAN switch. 

 
Represents an access point. 

 
Represents a wireless terminator unit. 

 
Represents a wireless terminator. 

 
Represents a mesh access point. 

 
Represents omnidirectional signals. 

 Represents directional signals. 

 
Represents a security product, such as a firewall, UTM, multiservice security 
gateway, or load balancing device. 

 
Represents a security module, such as a firewall, load balancing, NetStream, SSL 
VPN, IPS, or ACG module. 

 

Examples provided in this document 
Examples in this document might use devices that differ from your device in hardware model, 
configuration, or software version. It is normal that the port numbers, sample output, screenshots, 
and other information in the examples differ from what you have on your device. 

 

TT

TT
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Support and other resources 
Accessing Hewlett Packard Enterprise Support 

• For live assistance, go to the Contact Hewlett Packard Enterprise Worldwide website: 
www.hpe.com/assistance  

• To access documentation and support services, go to the Hewlett Packard Enterprise Support 
Center website: 
www.hpe.com/support/hpesc  

Information to collect 
• Technical support registration number (if applicable) 
• Product name, model or version, and serial number 
• Operating system name and version 
• Firmware version 
• Error messages 
• Product-specific reports and logs 
• Add-on products or components 
• Third-party products or components 

Accessing updates 
• Some software products provide a mechanism for accessing software updates through the 

product interface. Review your product documentation to identify the recommended software 
update method. 

• To download product updates, go to either of the following: 
 Hewlett Packard Enterprise Support Center Get connected with updates page: 

www.hpe.com/support/e-updates  
 Software Depot website: 

www.hpe.com/support/softwaredepot  
• To view and update your entitlements, and to link your contracts, Care Packs, and warranties 

with your profile, go to the Hewlett Packard Enterprise Support Center More Information on 
Access to Support Materials page: 
www.hpe.com/support/AccessToSupportMaterials  

 

 IMPORTANT: 
Access to some updates might require product entitlement when accessed through the Hewlett
Packard Enterprise Support Center. You must have an HP Passport set up with relevant 
entitlements. 

 

http://www.hpe.com/assistance�
http://www.hpe.com/support/hpesc�
http://www.hpe.com/support/e-updates�
http://www.hpe.com/support/softwaredepot�
http://www.hpe.com/support/AccessToSupportMaterials�
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Websites 

Website Link 
Networking websites  

Hewlett Packard Enterprise Information Library for 
Networking www.hpe.com/networking/resourcefinder 

Hewlett Packard Enterprise Networking website www.hpe.com/info/networking 

Hewlett Packard Enterprise My Networking website www.hpe.com/networking/support 

Hewlett Packard Enterprise My Networking Portal www.hpe.com/networking/mynetworking 

Hewlett Packard Enterprise Networking Warranty www.hpe.com/networking/warranty 

General websites  

Hewlett Packard Enterprise Information Library  www.hpe.com/info/enterprise/docs 

Hewlett Packard Enterprise Support Center www.hpe.com/support/hpesc 

Hewlett Packard Enterprise Support Services Central ssc.hpe.com/portal/site/ssc/ 

Contact Hewlett Packard Enterprise Worldwide www.hpe.com/assistance 

Subscription Service/Support Alerts www.hpe.com/support/e-updates 

Software Depot www.hpe.com/support/softwaredepot 

Customer Self Repair (not applicable to all devices) www.hpe.com/support/selfrepair 

Insight Remote Support  (not applicable to all devices) www.hpe.com/info/insightremotesupport/docs 
 

Customer self repair 
Hewlett Packard Enterprise customer self repair (CSR) programs allow you to repair your product. If 
a CSR part needs to be replaced, it will be shipped directly to you so that you can install it at your 
convenience. Some parts do not qualify for CSR. Your Hewlett Packard Enterprise authorized 
service provider will determine whether a repair can be accomplished by CSR. 

For more information about CSR, contact your local service provider or go to the CSR website: 

www.hpe.com/support/selfrepair  

Remote support 
Remote support is available with supported devices as part of your warranty, Care Pack Service, or 
contractual support agreement. It provides intelligent event diagnosis, and automatic, secure 
submission of hardware event notifications to Hewlett Packard Enterprise, which will initiate a fast 
and accurate resolution based on your product’s service level. Hewlett Packard Enterprise strongly 
recommends that you register your device for remote support. 

For more information and device support details, go to the following website: 

www.hpe.com/info/insightremotesupport/docs 

Documentation feedback 
Hewlett Packard Enterprise is committed to providing documentation that meets your needs. To help 
us improve the documentation, send any errors, suggestions, or comments to Documentation 
Feedback (docsfeedback@hpe.com). When submitting your feedback, include the document title, 

http://www.hpe.com/networking/resourcefinder�
http://www.hpe.com/info/networking�
http://www.hpe.com/networking/support�
http://www.hpe.com/networking/mynetworking�
http://www.hpe.com/networking/warranty�
http://www.hpe.com/info/enterprise/docs�
http://www.hpe.com/support/hpesc�
http://ssc.hpe.com/portal/site/ssc/�
http://www.hpe.com/assistance�
http://www.hpe.com/support/e-updates�
http://www.hpe.com/support/softwaredepot�
http://www.hpe.com/support/selfrepair�
http://www.hpe.com/info/insightremotesupport/docs�
http://www.hpe.com/support/selfrepair�
http://www.hpe.com/info/insightremotesupport/docs�
mailto:docsfeedback@hpe.com�
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part number, edition, and publication date located on the front cover of the document. For online help 
content, include the product name, product version, help edition, and publication date located on the 
legal notices page. 
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dampening, 8 
dampening restrictions, 9 
display, 12 
interface type change (Layer 3 
GigabitEthernet > POS), 11 
interface type change (POS > Layer 3 
GigabitEthernet), 11 
jumbo frame support configuration, 7 

link mode, 6 
loopback test restrictions, 10 
loopback testing, 9 
maintain, 12 
MTU setting (Layer 3), 11 
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troubleshoot data link layer down, 34 
troubleshoot dropped IP packets, 35 
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maintaining interface (WAN CT3), 25 
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(POS), 34 
troubleshooting interface dropped IP packets 
(POS), 35 
troubleshooting interface physical state down 
(POS), 34 

R 
rate 

subinterface rate statistics collection 
(POS), 29 
subinterface rate statistics collection (WAN 
serial), 16 

restrictions 
bulk interface configuration, 1 
Ethernet interface loopback test, 10 
interface dampening (Ethernet), 9 

router 
interface configuration (WAN), 14 
interface direct router connection (POS), 31 
interface Frame Relay router connection 
(POS), 32 

S 
scenario 

interface application scenario (CPOS), 37 
SDH 

CPOS interface overhead byte, 36 
interface configuration (CPOS), 36, 38, 43 
interface configuration (CPOS-E1), 43 
interface configuration (high-speed 
CPOS), 44 
interface configuration (POS), 26, 31 
interface direct router connection (POS), 31 
interface Frame Relay router connection 
(POS), 32 
POS interface, 26 

section overhead. See SOH 
serial interface, 14, See also specific (e.g., 
asynchronous, CE3, E1-F, FCM, etc.) 

subinterface rate statistics collection (WAN), 16 
WAN configuration, 14 
WAN synchronous configuration, 14, 14 

setting 
interface J0 and J1 overhead bytes (Ethernet 
10-GE), 4 
interface MTU (Layer 3 Ethernet), 11 
interface statistics polling interval (Ethernet), 10 
subinterface MTU (Layer 3 Ethernet), 11 

single combo interface, 3 
SNMP 

interface B1/B2/B3 alarm configuration (POS), 30 
SOH 

CPOS interface overhead byte, 36 
SONET 

interface configuration (CPOS), 36, 38, 43 
interface configuration (CPOS-E1), 43 
interface configuration (high-speed CPOS), 44 
interface configuration (POS), 26, 31 
interface direct router connection (POS), 31 
interface Frame Relay router connection 
(POS), 32 
POS interface, 26 

state 
interface state change suppression (Ethernet), 7 

statistics 
interface statistics polling interval (Ethernet), 10 
subinterface rate statistics collection 
(Ethernet), 10 
subinterface rate statistics collection (POS), 29 
subinterface rate statistics collection (WAN 
serial), 16 
subinterface traffic statistics (Ethernet), 12 

subinterface, 3, See also Ethernet subinterface 
configuration (WAN serial), 15 
rate statistics collection (WAN serial), 16 

suppressing 
interface physical state change suppression 
(Ethernet), 7 

switching 
interface configuration (CPOS), 36, 38, 43 
interface configuration (CPOS-E1), 43 
interface configuration (Ethernet), 3 
interface configuration (high-speed CPOS), 44 
interface configuration (inloopback), 48, 49 
interface configuration (loopback), 48, 48 
interface configuration (null), 48, 48 
interface configuration (POS), 26, 31 
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interface direct router connection (POS), 31 
interface Frame Relay router connection 
(POS), 32 

synchronous 
interface configuration (WAN serial), 14, 14 

Synchronous Digital Hierarchy. Use SDH 
Synchronous Optical Network. Use SONET 
system 

interface bulk configuration, 1, 1 
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T1 

interface configuration (CPOS T1 channel), 40 
transmitting 

interface configuration (CPOS), 36, 38, 43 
interface configuration (CPOS-E1), 43 
interface configuration (high-speed 
CPOS), 44 
interface configuration (POS), 26, 31 
interface direct router connection (POS), 31 
interface Frame Relay router connection 
(POS), 32 

trapping 
interface B1/B2/B3 alarm configuration 
(POS), 30 

troubleshooting 
E1 channel interface loop+link layer protocol 
down detected (CPOS), 45 
interface (CPOS), 45 
interface (POS), 34 
interface data link layer down (POS), 34 
interface dropped IP packets (POS), 35 
interface physical state down (POS), 34 

W 
WAN 

interface WAN operating mode (Ethernet 
10-GE), 4 

WAN interface 
configuration, 14 
configuration (CE1 in CE1 mode), 17 
configuration (CE1 in E1 mode), 17 
configuration (CE1), 16 
configuration (CT3 in CT3 mode), 23 
configuration (CT3 in T3 mode), 22 
configuration (CT3), 21 
configuration (E1-F in framed mode), 19 
configuration (E1-F in unframed mode), 20 
configuration (E1-F), 19 
configuration (serial synchronous), 14, 14 
configuration (serial), 14 
display (CE1), 18 

display (CT3), 25 
display (E1-F), 21 
maintain (CE1), 18 
maintain (CT3), 25 
maintain (E1-F), 21 
parameter configuration (CE1), 18 
parameter configuration (E1-F), 20 
serial interface display, 16 
serial interface maintain, 16 
subinterface configuration (serial), 15 
subinterface rate statistics collection (serial), 16 

Wide Area Network. Use WAN 
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