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END USER LICENSE AGREEMENT

READ THIS END USER LICENSE AGREEMENT (“AGREEMENT”) BEFORE DOWNLOADING, INSTALLING, OR USING THE SOFTWARE.
BY DOWNLOADING, INSTALLING, OR USING THE SOFTWARE OR OTHERWISE EXPRESSING YOUR AGREEMENT TO THE TERMS
CONTAINED HEREIN, YOU (AS CUSTOMER OR IF YOU ARE NOT THE CUSTOMER, AS A REPRESENTATIVE/AGENT AUTHORIZED TO
BIND THE CUSTOMER) CONSENT TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT OR CANNOT AGREE TO THE TERMS CONTAINED
HEREIN, THEN (A) DO NOT DOWNLOAD, INSTALL, OR USE THE SOFTWARE, AND (B) YOU MAY CONTACT JUNIPER NETWORKS
REGARDING LICENSE TERMS.

1. The Parties. The parties to this Agreement are (i) Juniper Networks, Inc. (if the Customer’s principal office is located in the Americas) or
Juniper Networks (Cayman) Limited (if the Customer’s principal office is located outside the Americas) (such applicable entity being referred
to herein as “Juniper”), and (ii) the person or organization that originally purchased from Juniper or an authorized Juniper reseller the applicable
license(s) for use of the Software (“Customer”) (collectively, the “Parties”).

2. The Software. In this Agreement, “Software” means the program modules and features of the Juniper or Juniper-supplied software, for
which Customer has paid the applicable license or support fees to Juniper or an authorized Juniper reseller, or which was embedded by
Juniper in equipment which Customer purchased from Juniper or an authorized Juniper reseller. “Software” also includes updates, upgrades
and new releases of such software. “Embedded Software” means Software which Juniper has embedded in or loaded onto the Juniper
equipment and any updates, upgrades, additions or replacements which are subsequently embedded in or loaded onto the equipment.

3. License Grant. Subject to payment of the applicable fees and the limitations and restrictions set forth herein, Juniper grants to Customer
a non-exclusive and non-transferable license, without right to sublicense, to use the Software, in executable form only, subject to the
following use restrictions:

a. Customer shall use Embedded Software solely as embedded in, and for execution on, Juniper equipment originally purchased by
Customer from Juniper or an authorized Juniper reseller.

b. Customer shall use the Software on a single hardware chassis having a single processing unit, or as many chassis or processing units
for which Customer has paid the applicable license fees; provided, however, with respect to the Steel-Belted Radius or Odyssey Access
Client software only, Customer shall use such Software on a single computer containing a single physical random access memory space
and containing any number of processors. Use of the Steel-Belted Radius or IMS AAA software on multiple computers or virtual machines
(e.g., Solaris zones) requires multiple licenses, regardless of whether such computers or virtualizations are physically contained on a single
chassis.

c. Product purchase documents, paper or electronic user documentation, and/or the particular licenses purchased by Customer may
specify limits to Customer’s use of the Software. Such limits may restrict use to a maximum number of seats, registered endpoints, concurrent
users, sessions, calls, connections, subscribers, clusters, nodes, realms, devices, links, ports or transactions, or require the purchase of
separate licenses to use particular features, functionalities, services, applications, operations, or capabilities, or provide throughput,
performance, configuration, bandwidth, interface, processing, temporal, or geographical limits. In addition, such limits may restrict the use
of the Software to managing certain kinds of networks or require the Software to be used only in conjunction with other specific Software.
Customer’s use of the Software shall be subject to all such limitations and purchase of all applicable licenses.

d. Forany trial copy of the Software, Customer’s right to use the Software expires 30 days after download, installation or use of the
Software. Customer may operate the Software after the 30-day trial period only if Customer pays for a license to do so. Customer may not
extend or create an additional trial period by re-installing the Software after the 30-day trial period.

e. The Global Enterprise Edition of the Steel-Belted Radius software may be used by Customer only to manage access to Customer’s
enterprise network. Specifically, service provider customers are expressly prohibited from using the Global Enterprise Edition of the
Steel-Belted Radius software to support any commercial network access services.

The foregoing license is not transferable or assignable by Customer. No license is granted herein to any user who did not originally purchase
the applicable license(s) for the Software from Juniper or an authorized Juniper reseller.

4. Use Prohibitions. Notwithstanding the foregoing, the license provided herein does not permit the Customer to, and Customer agrees
not to and shall not: (a) modify, unbundle, reverse engineer, or create derivative works based on the Software; (b) make unauthorized
copies of the Software (except as necessary for backup purposes); (c) rent, sell, transfer, or grant any rights in and to any copy of the
Software, in any form, to any third party; (d) remove any proprietary notices, labels, or marks on orin any copy of the Software or any product
in which the Software is embedded; (e) distribute any copy of the Software to any third party, including as may be embedded in Juniper
equipment sold in the secondhand market; (f) use any ‘locked’ or key-restricted feature, function, service, application, operation, or capability
without first purchasing the applicable license(s) and obtaining a valid key from Juniper, even if such feature, function, service, application,
operation, or capability is enabled without a key; (g) distribute any key for the Software provided by Juniper to any third party; (h) use the
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Software in any manner that extends or is broader than the uses purchased by Customer from Juniper or an authorized Juniper reseller; (i)
use Embedded Software on non-Juniper equipment; (j) use Embedded Software (or make it available for use) on Juniper equipment that
the Customer did not originally purchase from Juniper or an authorized Juniper reseller; (k) disclose the results of testing or benchmarking
of the Software to any third party without the prior written consent of Juniper; or (1) use the Software in any manner other than as expressly
provided herein.

5. Audit. Customer shall maintain accurate records as necessary to verify compliance with this Agreement. Upon request by Juniper,
Customer shall furnish such records to Juniper and certify its compliance with this Agreement.

6. Confidentiality. The Parties agree that aspects of the Software and associated documentation are the confidential property of Juniper.
As such, Customer shall exercise all reasonable commercial efforts to maintain the Software and associated documentation in confidence,
which at a minimum includes restricting access to the Software to Customer employees and contractors having a need to use the Software
for Customer’s internal business purposes.

7. Ownership. Juniper and Juniper’s licensors, respectively, retain ownership of all right, title, and interest (including copyright) in and to
the Software, associated documentation, and all copies of the Software. Nothing in this Agreement constitutes a transfer or conveyance
of any right, title, or interest in the Software or associated documentation, or a sale of the Software, associated documentation, or copies
of the Software.

8. Warranty, Limitation of Liability, Disclaimer of Warranty. The warranty applicable to the Software shall be as set forth in the warranty
statement that accompanies the Software (the “Warranty Statement”). Nothing in this Agreement shall give rise to any obligation to support
the Software. Support services may be purchased separately. Any such support shall be governed by a separate, written support services
agreement. TO THE MAXIMUM EXTENT PERMITTED BY LAW, JUNIPER SHALL NOT BE LIABLE FOR ANY LOST PROFITS, LOSS OF DATA,
ORCOSTS ORPROCUREMENT OF SUBSTITUTE GOODS OR SERVICES, OR FOR ANY SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THIS AGREEMENT, THE SOFTWARE, OR ANY JUNIPER OR JUNIPER-SUPPLIED SOFTWARE. INNO EVENT SHALL JUNIPER
BE LIABLE FOR DAMAGES ARISING FROM UNAUTHORIZED OR IMPROPER USE OF ANY JUNIPER OR JUNIPER-SUPPLIED SOFTWARE.
EXCEPT AS EXPRESSLY PROVIDED IN THE WARRANTY STATEMENT TO THE EXTENT PERMITTED BY LAW, JUNIPER DISCLAIMS ANY
AND ALL WARRANTIES IN AND TO THE SOFTWARE (WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE), INCLUDING ANY
IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NONINFRINGEMENT. IN NO EVENT DOES
JUNIPER WARRANT THAT THE SOFTWARE, OR ANY EQUIPMENT OR NETWORK RUNNING THE SOFTWARE, WILL OPERATE WITHOUT
ERROR OR INTERRUPTION, OR WILL BE FREE OF VULNERABILITY TO INTRUSION OR ATTACK. In no event shall Juniper’s or its suppliers’
or licensors’ liability to Customer, whether in contract, tort (including negligence), breach of warranty, or otherwise, exceed the price paid
by Customer for the Software that gave rise to the claim, or if the Software is embedded in another Juniper product, the price paid by
Customer for such other product. Customer acknowledges and agrees that Juniper has set its prices and entered into this Agreement in
reliance upon the disclaimers of warranty and the limitations of liability set forth herein, that the same reflect an allocation of risk between
the Parties (including the risk that a contract remedy may fail of its essential purpose and cause consequential loss), and that the same
form an essential basis of the bargain between the Parties.

9. Termination. Any breach of this Agreement or failure by Customer to pay any applicable fees due shall result in automatic termination
of the license granted herein. Upon such termination, Customer shall destroy or return to Juniper all copies of the Software and related
documentation in Customer’s possession or control.

10. Taxes. All license fees payable under this agreement are exclusive of tax. Customer shall be responsible for paying Taxes arising from
the purchase of the license, or importation or use of the Software. If applicable, valid exemption documentation for each taxing jurisdiction
shall be provided to Juniper prior to invoicing, and Customer shall promptly notify Juniper if their exemption is revoked or modified. All
payments made by Customer shall be net of any applicable withholding tax. Customer will provide reasonable assistance to Juniper in
connection with such withholding taxes by promptly: providing Juniper with valid tax receipts and other required documentation showing
Customer’s payment of any withholding taxes; completing appropriate applications that would reduce the amount of withholding tax to
be paid; and notifying and assisting Juniper in any audit or tax proceeding related to transactions hereunder. Customer shall comply with
all applicable tax laws and regulations, and Customer will promptly pay or reimburse Juniper for all costs and damages related to any
liability incurred by Juniper as a result of Customer’s non-compliance or delay with its responsibilities herein. Customer’s obligations under
this Section shall survive termination or expiration of this Agreement.

11. Export. Customer agrees to comply with all applicable export laws and restrictions and regulations of any United States and any
applicable foreign agency or authority, and not to export or re-export the Software or any direct product thereof in violation of any such
restrictions, laws or regulations, or without all necessary approvals. Customer shall be liable for any such violations. The version of the
Software supplied to Customer may contain encryption or other capabilities restricting Customer’s ability to export the Software without
an export license.
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12. Commercial Computer Software. The Software is “commercial computer software” and is provided with restricted rights. Use,
duplication, or disclosure by the United States government is subject to restrictions set forth in this Agreement and as provided in DFARS
2277201 through 227.7202-4, FAR 12.212, FAR 27.405(b)(2), FAR 52.227-19, or FAR 52.227-14(ALT Ill) as applicable.

13. Interface Information. To the extent required by applicable law, and at Customer's written request, Juniper shall provide Customer
with the interface information needed to achieve interoperability between the Software and another independently created program, on
payment of applicable fee, if any. Customer shall observe strict obligations of confidentiality with respect to such information and shall use
such information in compliance with any applicable terms and conditions upon which Juniper makes such information available.

14. Third Party Software. Any licensor of Juniper whose software is embedded in the Software and any supplier of Juniper whose products
or technology are embedded in (or services are accessed by) the Software shall be a third party beneficiary with respect to this Agreement,
and such licensor or vendor shall have the right to enforce this Agreement in its own name as if it were Juniper. In addition, certain third party
software may be provided with the Software and is subject to the accompanying license(s), if any, of its respective owner(s). To the extent
portions of the Software are distributed under and subject to open source licenses obligating Juniper to make the source code for such
portions publicly available (such as the GNU General Public License (“GPL”) or the GNU Library General Public License (“LGPL")), Juniper
will make such source code portions (including Juniper modifications, as appropriate) available upon request for a period of up to three
years from the date of distribution. Such request can be made in writing to Juniper Networks, Inc., 1194 N. Mathilda Ave., Sunnyvale, CA
94089, ATTN: General Counsel. You may obtain a copy of the GPL at http://www.gnu.org/licenses/gpl.html, and a copy of the LGPL
at http://www.gnu.org/licenses/Igpl.html.

15. Miscellaneous. This Agreement shall be governed by the laws of the State of California without reference to its conflicts of laws
principles. The provisions of the U.N. Convention for the International Sale of Goods shall not apply to this Agreement. For any disputes
arising under this Agreement, the Parties hereby consent to the personal and exclusive jurisdiction of, and venue in, the state and federal
courts within Santa Clara County, California. This Agreement constitutes the entire and sole agreement between Juniper and the Customer
with respect to the Software, and supersedes all prior and contemporaneous agreements relating to the Software, whether oral or written
(including any inconsistent terms contained in a purchase order), except that the terms of a separate written agreement executed by an
authorized Juniper representative and Customer shall govern to the extent such terms are inconsistent or conflict with terms contained
herein. No modification to this Agreement nor any waiver of any rights hereunder shall be effective unless expressly assented to in writing
by the party to be charged. If any portion of this Agreement is held invalid, the Parties agree that such invalidity shall not affect the validity
of the remainder of this Agreement. This Agreement and associated documentation has been written in the English language, and the
Parties agree that the English version will govern. (For Canada: Les parties aux présentés confirment leur volonté que cette convention de
méme que tous les documents y compris tout avis qui s'y rattaché, soient redigés en langue anglaise. (Translation: The parties confirm that
this Agreement and all related documentation is and will be in the English language)).
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PART 1
Overview

« Overview of CTP Bundles on page 3
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CHAPTERI1

Overview of CTP Bundles

. Types of Bundles Overview on page 3

« Interface Naming Conventions for the CTP Series on page 4

« Adaptive Clocking Overview for CTP Bundles on page 5

« Determining Optimal Packet Size for CTP Bundles Overview on page 6

- Providing QoS for CTP Bundles by Using Service Type Overview on page 8

« Circuit Startup Process Overview on page 9

« Transparent Encoding Overview on page 9

Types of Bundles Overview

Table 1on page 3 shows the typical application for each bundle type, and lists the

interfaces that each type of bundle supports.

Table 1: Bundle Types and Supported Interfaces

Bundle Type Generally Used For Interface Types Supported

CTP (circuit-to-packet) Connecting legacy serial interfaces to « CTP150

the IP network

Serial interface
T1/Elinterface

. CTP2000

Serial interface

Serial interface with T1/E1daughter
card

Serial interface with 4WTO
daughter card

Serial interface with IRIG-B
daughter card

T1/El interface

SAToP (structure-agnostic TDMover IP)  Connecting single T1 or El interfaces to « CTP150

an IP network

T1/El interface

. CTP2000

Serial interface with T1/E1 daughter
card

T1/El interface
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Table 1: Bundle Types and Supported Interfaces (continued)

Bundle Type 7 Generaly Used For Interfae Types Spported 7

CESOoPSN (circuit emulation services Grouping multiple DS0Os to one IP circuit  « CTP2000

over a packet-switched network) . TI/Elinterface with unused DSOs
« CTP150

« TI1/Elinterface with unused DS0s

An unused DSO is a DSO not assigned to
another bundle. When a CESoPSN
bundle is attached to a port, by default
all unused DSOs are assigned to the

bundle.
VCOMP (voice compression) Grouping multiple analog circuits « CTP2000
(channels) into one IP circuit . TI/Elinterface

. 4W-E&M interface
« Voice compression module

Interface Naming Conventions for the CTP Series

In the CTP software, interfaces are specified in the format:

type-slot/port

where

type—Type of interface. A 2-character abbreviation.

slot—Slot number on the CTP device.

port—Port number on the CTP device.

If the interface module has a daughter card installed, the interface format is as follows:

type-slot/port w/daughter-card
Table 2: Interface Type Specifiers

Interface Type 7 7 7 7 7 Type Specifier 7 7 7

4WE&M 4w
4WTO 4w
El el
2W-FXO fo
2W-FSX fs
IRIG irig
Serial se
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Table 2: Interface Type Specifiers (continued)

Interface Type Type Specifier

Tl

tl

TIET

tlel

Adaptive Clocking Overview for CTP Bundles

Related
Documentation

The goal of adaptive clocking is to prevent buffer anomalies by adjusting the clocks so
that they are the same at each end of the network. If the clocks are not the same at each
end of the network, the data rate entering and exiting buffers will not be the same, which
causes a buffer underflow or overflow.

Adaptive clocking works by gathering information on packets arriving from the IP network
and using that information to determine if adjustments need to be made to the local
clock to maintain frequency lock with the remote end. This process is called adaptive
time domain processing (ATDP). ATDP provides rapid convergence to the correct clock,
and does not vary due to changes in the average jitter buffer fill. As a result, a circuit
continuously operates without a buffer re-center, even when clock references are not
used.

There are two types of adaptive clocking:

« Adaptive clocking with internal clock—Recovers the clock from the user equipment
connected to the remote CTP device, and uses it to generate both transmit and receive
timing. All clocking is performed by the DDS, which is initially configured to be locked
to the local system clock. When packets begin to flow between the CTP devices, the
adaptive clock begins time domain analysis of the packets that arrive from the remote
CTP device. Based on this analysis, adjustments are made to the DDS clock to
approximate the frequency of the clock used to create network-bound packets on the
remote CTP. In this way, the local CTP port can maintain long term frequency lock with
the remote CTP and pass this clock to the locally connected user equipment.

« Adaptive clocking with external TX clock—Data received from the local user equipment
thatis bound to the IP network is clocked using the CTP external user clock (the transmit
timing clock). Data received from the remote CTP device and bound for the interface
is adaptively clocked with the recovered clock from the user equipment connected to
the remote CTP device. This configuration allows forindependent adaptive configuration
in each direction. With this method, the user equipment can send packets into the
network with their local clock, and the remote end CTP devices adaptively recover this
clock. This clocking method is useful when the port speed is high or the cable length
between the user equipment and CTP device is large.

. Configuring Adaptive Clocking for CTP Bundles (CTP Menu) on page 79
. Configuring Adaptive Clocking for CTP Bundles (CTPView) on page 77
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Determining Optimal Packet Size for CTP Bundles Overview

You can specify the size of IP packets that are created from data received at the serial
port. The CTP device uses packet size along with the serial interface rate to calculate
the packet rate; that is, the rate that packets are created. The maximum packet rate is
1500 packets per second.

To determine the optimal packet size, consider the following:

« Bandwidth for transporting serial data
. Packet creation delay

« Performance of the IP network

For example, larger packet sizes are more bandwidth-efficient, but introduce more delay
during packet creation.

Bandwidth for Transporting Serial Data

When considering bandwidth in relation to deciding packet size, add overhead for both
the layer 2 encapsulation and the IP header. The IP header comprises 20 bytes; and the
encapsulation overhead varies, but is typically either 6 or 8 bytes on serial links. This
overhead causes smaller packets to be less efficient and result in serial data requiring
more bandwidth.

Calculate the bandwidth required for a serial bit stream as follows:

IP Bandwidth = [Packet Size (bytes) + 20 (bytes) + 2 (bytes) + Encapsulation Overhead
(bytes) x [Packet Rate (pps)] x 8

Packet Creation Delay

Serial data received at the CTP interface must be buffered long enough to allow a packet
to be created. The delay to create the packet increases as either the size of the packet
increases or as the rate of the serial interface decreases. Generally, this delay is minimal
except when the rate of the serial interface is low and the packet size is large. We
recommend that you set the packet size to a smaller value for lower-speed serial
interfaces. Table 3 on page 6 provides examples of serial interface packet creation delay
in milliseconds.

Table 3: Packet Creation Delay for Serial Interfaces

Serial Interface Delay (msec)

Packet Size (bytes)
Interface Rate
(Kbps) 128 256
64 16.0 32.0 64.0 96.0 128.0 175.0
128 8.0 16.0 32.0 48.0 64.0 87/5
256 4.0 8.0 16.0 24.0 32.0 43.8

6 Copyright © 2011, Juniper Networks, Inc.
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Table 3: Packet Creation Delay for Serial Interfaces (continued)

Serial Interface Delay (msec)

Packet Size (bytes)
Interface Rate
1024 1.0 2.0 4.0 6.0 8.0 109
1544 0.7 13 27 4.0 53 73
2048 5 1.0 2.0 3.0 4.0 5.5

Performance of the IP Network

The number of packets created (packet rate) is inversely related to the packet size
configured. For example, smaller packets result in a greater packet rate. When you
configure the packet size, consider the packet-forwarding performance of the attached
router and network. Table 4 on page 7 provides examples of packet rates for various
packet sizes and serial interface rates.

Table 4: Packet Rate for Various Packet Size and Serial Interface Rate Settings

Packet Rate (Packets per Second)

Packet Size (Bytes)

Interface Rate

(Kbps)

64 62.5 313 15.6 10.4 78 57
128 125.0 62.5 313 208 15.6 N4
256 20.0 125.0 62.5 417 313 229
1024 1000.0 500.0 250.0 166.7 125.0 914
1544 1507.8 7539 2770 2513 188.5 1379
2048 2000.0 1000.0 500.0 3333 250.0 1829

Related . Configuring IP Parameters for CTP Bundles (CTP Menu) on page 20

Documentation . Configuring IP Parameters for CTP Bundles (CTPView) on page 18
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Providing QoS for CTP Bundles by Using Service Type Overview

In IP networks, the IP flow is typically classified based on the Differentiated Services
Code Point (DSCP) setting in the type of service (TOS) byte of the IP header. DSCP is a
scalable solution for classifying flows in a large IP network based on the class of service

desired on specific IP traffic flows.

With the CTP device, you can configure DSCP settings for each circuit’s IP flow. For
example, some circuits could be configured for the expedited forwarding (EF) class.
When the network routers receive this EF-marked flow from the CTP device, they place
the marked traffic into a high priority queue, enabling this traffic to be serviced before
lower priority traffic. As an EF-marked flow traverses the IP network, routers can use its
classification to provide the flow a more predictable level of performance across the

network

When you configure the service type of a bundle, you specify the ToS byte to be used in
|P headers of packets sent from the CTP device to the IP network. The ToS setting is
applied to circuits created by the bundle for which the service type is configured.

Table 5 on page 8 shows the mapping for each DSCP class and setting to the ToS setting
that you configure as the service type for a bundle. The EF class (ToS setting 184) is

commonly used for circuit traffic.

Table 5: DSCP Classes and Service Type

DSCP Class DSCP Setting ToS Setting
CSs7 56 224
CS6 48 192
EF 46 184
CS5 40 160
AF43 38 152
AF42 36 144
AF41 34 136
CS4 32 128
AF33 30 120
AF32 28 12
AF31 26 104
CS3 24 96
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Table 5: DSCP Classes and Service Type (continued)

DSCP Class DSCP Setting | ToS Setting

AF23 22 88
AF22 20 80
AF21 18 72
CS2 16 64
AF13 13 52
AF12 12 48
AFTT 10 40
CS1 8 32

Related
Documentation

. Configuring IP Parameters for CTP Bundles (CTPView) on page 18
« Configuring IP Parameters for CTP Bundles (CTP Menu) on page 20

Circuit Startup Process Overview

Related
Documentation

CTP devices use UDP operational and maintenance (OAM) packets to initially discover
the circuit on theremote CTP device, and to verify continued connectivity with the remote
device. When a bundle is activated, the CTP device sends OAM packets to the remote
circuit until the required number of packets is received. The circuit then changes its state
to in-sync, and begins sending data packets.

Circuits continue to send OAM packets to the remote device at a configured rate. If the
number of OAM packets that the CTP devices misses reaches a configured number, the
state of the circuit changes from in synchronization to no synchronization.

You can also specify how many consecutive packets the IP network must drop before
the CTP device restarts the circuit. After the circuit restarts, the CTP device must receive
a specified number of in-sequence packets before it transitions the circuit from in-sync
to running.

. Configuring Circuit Startup Parameters for CTP Bundles (CTPView) on page 21
« Configuring Circuit Startup Parameters for CTP Bundles (CTP Menu) on page 22

Transparent Encoding Overview

. Transparent Encoding Applications and Support Overview on page 10

« How Basic Transparent Encoding Works on page 10
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« Using Phase-Correction FIFO Buffer with Transparent Encoding on page 11

« Using Send Timing (ST) Clocking for Higher Speed Circuits with Transparent
Encoding on page 13

Transparent Encoding Applications and Support Overview

Related
Documentation

Transparent mode is for unique applications that require the data and clock signals to
be sampled at one end of a circuit and replicated at the far end. For example, applications
in which:

. Datarates are low (32 Kbps or less) and rates can vary over time. The sampling jitter
prevents use of higher data rates.

. Datarates are low and fixed and/or low network latency is required.

. Clocks must disappear (transitions stop) periodically during circuit operation.

The transparent encoding scheme is supported only when you have worked with the
Juniper Networks Technical Assistance Center (JTAC) to verify that your application
requires this encoding scheme. You may need to use special adapters on the cable to
properly map the data and clock signals to the connector pins that the application uses.

We recommend that you do not use transparent encoding in WAN environments because
of its large consumption of bandwidth.

. How Basic Transparent Encoding Works on page 10
« Using Phase-Correction FIFO Buffer with Transparent Encoding on page 11

« Using Send Timing (ST) Clocking for Higher Speed Circuits with Transparent Encoding
on page 13

. Configuring Transparent Encoding for CTP Bundles (CTPView) on page 43
. Configuring Transparent Encoding for CTP Bundles (CTP Menu) on page 45

How Basic Transparent Encoding Works

Transparent encoding samples incoming data on four input signals (SD, TT, RTS, and
DTR), transports these signals across the IP network to the remote end of the circuit,
and sends the signals on four output signals (RD, RT, CTS, and DSR). Figure 1 on page 11
shows a simplified model of a transparent encoded circuit.

Copyright © 2011, Juniper Networks, Inc.



Overview of CTP Bundles

Figure 1: Simplified Model of a Transparent Encoded Circuit

Documentation

Transparent Circuit Transparent Circuit
Pin Pin
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IP Network
3 | RD |« < SD| 2
17 | RT |« < TT | 24
5 |CTS|« < RTS| 4
6 |DSR|< < DTR| 20
The signal sampling rate is based on the configured port rate. For example, if the port
rate is 128 Kbps, then the four signals are sampled at 128 KHz, which generates a packet
flow through the IP network of 512 Kbps (4 x 128 KHz). The smallest sampling rate
available is 5.3 psec (approximately 192 KHz).
To prevent errors in transport, both ends of the circuit must be synchronized with each
other. You can achieve synchronization either by locking each CTP node to a common
reference or by enabling adaptive clocking on one end of the circuit.
Related . Transparent Encoding Applications and Support Overview on page 10

. Using Phase-Correction FIFO Buffer with Transparent Encoding on page 11

. Using Send Timing (ST) Clocking for Higher Speed Circuits with Transparent Encoding
on page 13

. Configuring Transparent Encoding for CTP Bundles (CTPView) on page 43
. Configuring Transparent Encoding for CTP Bundles (CTP Menu) on page 45

Using Phase-Correction FIFO Buffer with Transparent Encoding

The transparent encoding feature provides a phase-correction FIFO buffer. This FIFO
buffer aligns the clock and data phase relationship on a transparent encoded circuit in
which the clock travels in one direction through the network, and the data travels in the
opposite direction. The transparent FIFO buffer is needed because of the latency of signal
transport over the IP network.

Figure 2 on page 12 shows the phase-correction FIFO buffers. You can enable the
phase-correction FIFO buffer at either end of the circuit. You would not enable the FIFO
buffer at both ends of the circuit.
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Figure 2: Transparent Encoding with Phase-Correction FIFO Buffers
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6 [DSR < DTR| 20 %’

Figure 3 on page 12 shows the paths of the clock and data through the phase-correction
FIFO buffer that is enabled on the transparent circuit on the right.

« The clock enters the network from the DCE, goes to the DTE, and then clocks data into
the network on the DTE. The clock is also looped back on the DTE to enter the network
in phase with the data as it travels from the DTE to the DCE.

« The data enters the FIFO buffer in phase with the clock passing through the network
from the DTE to the DCE, while data is clocked out of the FIFO buffer with the clock
that entered the network from the DCE, which is in phase with the user clock.

Figure 3: Clock and Data Paths with Transparent Phase-Correction FIFO

Related
Documentation

Buffers
Transparent Circuit Transparent Circuit
DTE DCE
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Red = clock g
Blue = data 2

. Transparent Encoding Applications and Support Overview on page 10

. How Basic Transparent Encoding Works on page 10

. Using Send Timing (ST) Clocking for Higher Speed Circuits with Transparent Encoding

on page 13
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. Configuring Transparent Encoding for CTP Bundles (CTPView) on page 43
. Configuring Transparent Encoding for CTP Bundles (CTP Menu) on page 45

Using Send Timing (ST) Clocking for Higher Speed Circuits with Transparent Encoding

When the relationship between the clock and the data signals is critical, you can use ST
clocking with transparent encoding to prevent delay and jitter, making it possible to carry
higher speed circuits in transparent mode.

Figure 4 on page 13 shows the issue of delay and jitter where a transparent encoded
circuit connects a DCE to a DTE. The circuit is set up as follows:

« The high-speed clock and data lines (shown in red) are aligned by a FIFO buffer at the
DCE.

« The signaling leads (shown in blue) are passed end-to-end without going through the
FIFO buffer. The signaling paths that carry non-timing-critical signals are subject to
delay and jitter.

The problem is that when a FIFO buffer is used at one end of the circuit, an additional
clock path from the DCE to the DTE is needed to carry a clock to the DTE so that it can
return a DTE-to-DCE clock that is in phase with the data. This DTE-to-DCE clock is needed
to clock the FIFO input. Normally, one of the signal lead paths carries this transmit clock.
However, when the circuit is running at speeds above 32k, the delay and jitter on these
paths make these signal choices nonoptimal.

Figure 4: High-Speed and Low-Speed Paths with Transparent Encoding
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To solve the issue of delay and jitter associated with the signaling leads, you can use the
ST interface signal to feed or sink the RTS-to-CTS signal path. By using the ST interface
signal instead of the RTS-to-CTS signal path, delay and jitter are removed from that
signal path. Figure 5 on page 14 shows a transparent-encoded circuit with the additional
ST functionality:

« At the DCE, the RTS-to-CTS signal path is configured to use ST (as an input from the
DCE) to feed that signal path through the network.

. Atthe DTE, that signal is placed onto the ST lead, which is configured as an output.

Figure 5: Transparent Encoding Using ST Clocking
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When you configure transparent encoding to use the ST lead instead of RTS/CTS, you
can specify whether or not ST is an input lead.
Related . Transparent Encoding Applications and Support Overview on page 10

Documentation

. How Basic Transparent Encoding Works on page 10

. Using Phase-Correction FIFO Buffer with Transparent Encoding on page 11

. Configuring Transparent Encoding for CTP Bundles (CTPView) on page 43

. Configuring Transparent Encoding for CTP Bundles (CTP Menu) on page 45
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CHAPTER 2

Adding Bundles

« Adding a Bundle (CTPView) on page 15
« Adding a Bundle (CTP Menu) on page 15

Adding a Bundle (CTPView)

Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.
« Connectthe CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.
To add a bundle using CTPView:

1. Inthe side pane, select Bundle > Configuration.
2. Run your mouse over the Open Add Bundles Display bar.
3. Under New Bndl Number, select a bundle number.

4. Under the type of bundle you want to add, select a source port, and click the button
for the type of bundle.

5. Enter the parameters, and Click to Submit Bundle AND Port Changes.

Adding a Bundle (CTP Menu)

To add a bundle using the CTP Menu:

1. From the Main Menu, select 1) Bundle Operations.

2. Select the type of bundle that you want to configure.

3. Enter add to add a new bundle.

4. Select the port you want to attach the bundle to.
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CHAPTER 3

Configuring CTP Bundles

Configuring IP Parameters for CTP Bundles (CTPView) on page 18

Configuring IP Parameters for CTP Bundles (CTP Menu) on page 20

Configuring Circuit Startup Parameters for CTP Bundles (CTPView) on page 21
Configuring Circuit Startup Parameters for CTP Bundles (CTP Menu) on page 22
Configuring the Direction of the Circuit (CTPView) on page 23

Configuring the Direction of the Circuit (CTP Menu) on page 24

Configuring Virtual IP Parameters for CTP Bundles (CTPView) on page 25
Configuring Virtual IP Parameters for CTP Bundles (CTP Menu) on page 26
Configuring the Missing Packet Fill Pattern for CTP Bundles (CTPView) on page 27
Configuring the Missing Packet Fill Pattern for CTP Bundles (CTP Menu) on page 27
Configuring IP Forwarding for CTP Bundles (CTPView) on page 28

Configuring IP Forwarding for CTP Bundles (CTP Menu) on page 29

Configuring Signaling for CTP Bundles (CTPView) on page 30

Configuring Signaling for CTP Bundles (CTP Menu) on page 34

Configuring Serial Port Parameters for CTP Bundles (CTPView) on page 38
Configuring Serial Port Parameters for CTP Bundles (CTP Menu) on page 40
Configuring Transparent Encoding for CTP Bundles (CTPView) on page 43
Configuring Transparent Encoding for CTP Bundles (CTP Menu) on page 45
Configuring Bundle Pairs for TDM/TDC Operation (CTPView) on page 47
Configuring Bundle Pairs for TDM/TDC Operation (CTP Menu) on page 49
Configuring T1and E1 Port Parameters for CTP Bundles (CTPView) on page 51
Configuring T1and E1 Port Parameters for CTP Bundles (CTP Menu) on page 53
Configuring 4WTO Port Parameters for CTP Bundles (CTPView) on page 56
Configuring 4WTO Port Parameters for CTP Bundles (CTP Menu) on page 58
Configuring IRIG-B Port Parameters for CTP Bundles (CTPView) on page 61
Configuring IRIG-B Port Parameters for CTP Bundles (CTP Menu) on page 62
Configuring Advanced Port Options for CTP Bundles (CTPView) on page 64
Configuring Advanced Port Options for CTP Bundles (CTP Menu) on page 65
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« Selecting the Type of Clocking on Serial Ports for CTP Bundles (CTPView) on page 66
« Selecting the Type of Clocking on Serial Ports for CTP Bundles (CTP Menu) on page 68
« Configuring Custom Clocking for CTP Bundles (CTPView) on page 71

« Configuring Custom Clocking for CTP Bundles (CTP Menu) on page 74

« Configuring Adaptive Clocking for CTP Bundles (CTPView) on page 77

« Configuring Adaptive Clocking for CTP Bundles (CTP Menu) on page 79

Configuring IP Parameters for CTP Bundles (CTPView)

The CTP software uses the IP parameters to create IP packets.

Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.

« Connect the CTPView server to the CTP device for which you want to configure bundles.
- Disable the bundle before you modify the bundle options.

To configure IP parameters for CTP bundles using CTPView:

1. Inthe side pane, select Bundle > Configuration.

2. Runyour mouse over the Display and Select an Existing Bundle bar.

3. Inthe table of bundles, select the bundle that you want to modify.

4. Under Bundle Options, configure the parameters described in Table 6 on page 18,

and click Click to Submit Bundle AND Port Changes.

Table 6: CTP Bundle IP Parameter Settings in CTPView

Field | Function | Your Action

Bundle Specifies identifying information about the bundle. Type a description for the bundle.
Description

State Specifies whether the bundle is active or disabled. Select DISABLED or ACTIVE.
Remote Specifies the name and IP address of the remote CTP device. In the first field, select the CTP
Address device.

In the second field, select an
interface on the CTP device.

Remote Circuit  Specifies the bundle to connect to on the remote CTP device. Enter a number from O through 249.
ID
Local Circuit ID  Specifies the bundle on the local CTP device. Enter a number from O through 249.
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Table 6: CTP Bundle IP Parameter Settings in CTPView (continued)

Field | Function | Your Action

Packet Size Specifies the size of IP packets that are created from data received at

the serial port.

The CTP device makes sure that the combination of packet size and
data rate does not result in a packet rate that exceeds 1200 packets

Select a packet size.

For CTP150 devices, the available
packet size is 8 through 1456.

per second. For CTP2000 devices, the available
packet size is 4 through 1456.
Min Buffer Specifies the minimum average buffer size. Use a value that is greater  Enteranumber from 0.001through

than the expected jitter and less than the Buffer Set parameter.

The minimum buffer ensures that the buffer does not become too
small because of timing variances between the local and remote serial

interfaces.

The entire bufferis available foraccommodating and smoothing packet
delay jitter, regardless of the minimum buffer setting.

9999.000 ms.

Buffer Set Specifies the buffer size when the circuit enters a running state. This
value must be large enough to accommodate the anticipated packet
delay, and it must be set to a value greater than the minimum buffer
size and lower than the maximum buffer size.

Enter a number from 0.001through
9999.000 ms.

Max Buffer Specifies the maximum buffer size. The maximum buffer ensures that
the buffer does not become too large due to timing variances between
the local and remote serial interfaces. If the buffer size exceeds the
maximum buffer size, the buffer is recentered to the Buffer Set value.

Periodic buffer recenters are not expected. If you notice recenters, we
recommend that you verify the reference to the CTP (if used) or that
you configure one port with adaptive clocking.

Enter a number from 0.001through
9999.000 ms.

Service Type Specifies the ToS byte to be used in the IP headers of packets sent
from the CTP device to the IP network.

For a mapping of ToS byte values to DSCP classes and settings, see
“Providing QoS for CTP Bundles by Using Service Type Overview” on

page 8.

You do not need to set the ToS value to the same value on local and

remote bundles.

Entera number from O through 255.

Time to Live Specifies the maximum number of router hops that a packet can
traverse. The CTP device sets the TTL value in IP packets that it sends
to the IP network. The IP network does not alter or optimize the packet
routing based on the TTL setting. You do not need to set the same TTL
value on local and remote ports.

Enter a number from O through 255.

Related . Determining Optimal Packet Size for CTP Bundles Overview on page 6

Documentation

« Providing QoS for CTP Bundles by Using Service Type Overview on page 8
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Configuring IP Parameters for CTP Bundles (CTP Menu)

The CTP software uses the IP parameters to create IP packets.
Before you begin:

- Disable the bundle before you modify the bundle options.

To configure IP parameters for CTP bundles using the CTP Menu:

1. From the Main Menu, select 1) Bundle Operations.
2. Select1) CTP.
3. Select a bundle from the list.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

4. Select 2) Config to configure the bundle.

5. Configure options 1through 9 as described in Table 7 on page 20.

Table 7: CTP Bundle IP Parameter Settings in the CTP Menu

Field Function Your Action

Remote Specifies the name and IP address of the remote CTP device. Enter the address of the remote

Address CTP device.

Remote Circuit Specifies the bundle to connect to on the remote CTP device. Enter a number from O through

ID 2409,

Local Circuit ID Specifies the bundle on the local CTP device. Enter a number from O through

249,

Packet Size Specifies the size of IP packets that are created from data received at For CTP150 devices, enter a
the serial port. number from 8 through 1456.
The CTP device makes sure that the combination of packet sizeanddata For CTP2000 devices, enter a
rate does not result in a packet rate that exceeds 1200 packets per number from 4 through 1456.
second.

Min Buffer Specifies the minimum average buffer size. Use a value that is greater Enter a number from 0.001
than the expected jitter and less than the Pkt Buffer Set parameter. through 9999.000 ms.

The minimum buffer ensures that the buffer does not become too small
because of timing variances between the local and remote serial
interfaces.

The entire buffer is available for accommodating and smoothing packet
delay jitter, regardless of the minimum buffer setting.

Pkt Buffer Set Specifies the buffer size when the circuit enters a running state. This Enter a number from 0.001
value must be large enough to accommodate the anticipated packet through 9999.000 ms.
delay, and it must be set to a value greater than the minimum buffer size
and lower than the maximum buffer size.
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Table 7: CTP Bundle IP Parameter Settings in the CTP Menu (continued)

Field Function Your Action

Max Buffer Specifies the maximum buffer size. The maximum buffer ensures that Enter a number from 0.001
the buffer does not become too large due to timing variances between through 9999.000 ms.
the local and remote serial interfaces. If the buffer size exceeds the
maximum buffer size, the buffer is recentered to the Pkt Buffer Set value.

Periodic buffer recenters are not expected. If you notice recenters, we
recommend that you verify the reference to the CTP (if used) or that you
configure one port with adaptive clocking.

Service Type Specifies the ToS byte to be used in the IP headers of packets sent from  Enter a number from O through
the CTP device to the IP network. 255.

For a mapping of ToS byte values to DSCP classes and settings, see
“Providing QoS for CTP Bundles by Using Service Type Overview” on
page 8.

You do not need to set the ToS value to the same value on local and
remote bundles.

Time to Live Specifies the maximum number of router hops that a packet cantraverse.  Enter a number from O through
The CTP device sets the TTL value in IP packets that it sends to the IP 255.
network. The IP network does not alter or optimize the packet routing
based on the TTL setting. You do not need to set the same TTL value on
local and remote ports.

Bundle Specifies identifying information about the bundle. Type a description for the bundle.
Description

Related . Providing QoS for CTP Bundles by Using Service Type Overview on page 8
Documentation

Configuring Circuit Startup Parameters for CTP Bundles (CTPView)

This topic describes how to configure advanced options are related to circuit startup.
Set these parameters to the same values on the local and remote CTP devices.

Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.
« Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.
To configure circuit startup parameters for CTP bundles using CTPView:

1. Inthe side pane, select Bundle > Configuration.
2. Run your mouse over the Display and Select an Existing Bundle bar.

3. Inthe table of bundles, select the bundle that you want to modify.
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4. Under Bundle Options, place a check mark in the Advanced Options show check box
to display advanced parameters, and configure the parameters described in Table 8
on page 22.

5. Click Click to Submit Bundle AND Port Changes.

Table 8: CTP Bundle Advanced Options Parameter Settings for Circuit Startup in CTPView

Field Function Your Action

OAM Packet Spacing

Specifies the number of OAM packets per second that the circuit Enter a number from 1
sends to the remote CTP device. through 255.

OAM Packets for Sync

Specifies the number of OAM packets that the circuit must receive  Enter a number from 1
before the state moves from no synchronization to in through 255.
synchronization.

OAM Packets for Sync
Loss

Specifies the number of received OAM packets that the CTP device  Enter a number from 1
misses before the state of the circuit moves from in synchronization  through 255.
to no synchronization.

Consecutive Pkt Loss To
Starvation

InSync Pkts After
Starvation

Specifies how many consecutive circuit packets the IP network must ~ Enter a number from 1to 64.
drop before the CTP device restarts the circuit.

We recommend that you set the parameter to a larger value when
the IP network uses packet-encrypting devices. These devices cause
momentary interruption in packet flows when encryption keys are
updated.

Specifies the number of in-sequence packets the CTP device must  Enter a number from 1to 64.
receive after a starvation before the circuit transitions from in-sync
to running.

Related
Documentation

. Circuit Startup Process Overview on page 9

Configuring Circuit Startup Parameters for CTP Bundles (CTP Menu)

This topic describes how to configure advanced options are related to circuit startup.
Set these parameters to the same values on the local and remote CTP devices.

Before you begin:
. Disable the bundle before you modify the bundle options.
To configure circuit startup parameters using the CTP Menu:

1. From the Main Menu, select 1) Bundle Operations.
2. Select1) CTP.
3. Select a bundle from the list.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

22
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4. Select 2) Config.
5. Select 10) Advanced Options.
6. Configure options 4, 5, 6, 7, and 8 as described in Table 9 on page 23.

Table 9: CTP Bundle Advanced Options Parameter Settings for Circuit Startup in the CTP Menu

Field | Function | Your Action

Consecutive pktslossto  Specifies how many consecutive circuit packets the IP network must  Enteranumber from1through
starve drop before the CTP device restarts the circuit. 64.

We recommend that you set the parameter to a larger value when
the IP network uses packet-encrypting devices. These devices cause
momentary interruption in packet flows when encryption keys are

updated.

In sequence pkts after Specifies the number of in-sequence packets the CTP device must  Enteranumber from1through

starve receive after a starvation before the circuit transitions fromin-sync  64.
to running.
OAM Chan Rate Specifies the number of OAM packets per second that the circuit Enteranumber from1through
(pkt/sec) sends to the remote CTP device. 255.
OAM pkts for Sync Specifies the number of OAM packets that the circuit must receive  Enteranumberfrom1through
before the state moves from no synchronization to in 255.

synchronization.

OAM pkts for Sync Loss  Specifies the number of received OAM packets that the CTP device  Enteranumber from1through
misses before the state of the circuit moves fromin synchronization  255.
to no synchronization.

Related . Circuit Startup Process Overview on page 9
Documentation

Configuring the Direction of the Circuit (CTPView)

This topic describes how to configure the direction of the circuit.
Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.
. Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.
To configure the direction of circuits created with the CPT bundle using CTPView:

1. In the side pane, select Bundle > Configuration.

2. Runyour mouse over the Display and Select an Existing Bundle bar.
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3. Inthe table of bundles, select the bundle that you want to modify.

4, Under Bundle Options, configure the parameters described in Table 10 on page 24,
and click Click to Submit Bundle AND Port Changes.

Table 10: CTP Bundle Circuit Direction Setting in CTPView

Field Function Your Action

Unidirectional Specifies whether the circuit is unidirectional  Select one:
Circuit or bidirectional. If unidirectional, specify the
direction of the circuit—source or destination.  BI-DIRECTIONAL—Circuit is bidirectional.
« SOURCE—Circuit is unidirectional, and this end of the
circuit is the source.
« DESTINATION—Circuit is unidirectional, and this end of
the circuit is the destination.

Configuring the Direction of the Circuit (CTP Menu)

This topic describes how to configure the direction of the circuit.

Before you begin:

. Disable the bundle before you modify the bundle options.

To configure the direction of circuits created with the CPT bundle using the CTP Menu:

1. From the Main Menu, select 1) Bundle Operations.
2. Select1) CTP.
3. Select a bundle from the list.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

4. Select 2) Config.
5. Select 10) Advanced Options.

6. Configure option 10 as described in Table 11 on page 24.

Table 11: CTP Bundle Circuit Direction Setting in the CTP Menu

Field Function ‘ Your Action

Unidirectional Specifies whether the circuitis unidirectional ~ Select one:
circuit or bidirectional. If unidirectional, specify the

direction of the circuit—source or destination. ¢ Bidirectional circuit—Circuit is bidirectional.
« Unidirectional circuit source—Circuit is unidirectional, and
this end of the circuit is the source.
« Unidirectional circuit destination—Circuit is unidirectional,
and this end of the circuit is the destination.
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Configuring Virtual IP Parameters for CTP Bundles (CTPView)

The virtual IP parameters allow you to use a separate |IP address for each bundle and to
use an address that is different from the IP address for the CTP device. If you configure
the IP address on the:

. Same subnet as CTP IP address, you do not need a static route on the router.

. Different subnet as CTP IP address, you need a static route on the router.

Before you begin:

Log in to the CTPView software at least at the Net_Admin level.

Create a list of the virtual IP addresses that will be associated with the CTP device. To
do so, select Node > Maintenance > Configure CTP Device Virtual IPs, and follow the
instructions on the pane. You can create up to 56 virtual IP addresses.

When you submit your new configuration, the CTP device reboots.
Connect the CTPView server to the CTP device for which you want to configure bundles.

Disable the bundle before you modify the bundle options.

To configure virtual IP parameters for CTP bundles using CTPView:

In the side pane, select Bundle > Configuration.

. Run your mouse over the Display and Select an Existing Bundle bar.
. Inthe table of bundles, select the bundle that you want to modify.

. Under Bundle Options, place a check mark in the Advanced Options show check box

to display advanced parameters, and configure the parameters described in Table 12
on page 25.

. Click Click to Submit Bundle AND Port Changes.

Table 12: CTP Bundle Virtual IP Parameter Settings in CTPView

Field
Use Virtual IP

Your Action

Specifies whether or not the bundle usesanaddress  Select one:
that is different from the IP address of the CTP

« DISABLED—Circuits created by this bundle use the
IP address of the CTP device.

The virtual IP address is used in the IP packet’s + ENABLED—Circuits created by this bundle use an
Origination Address field, and is used for the circuit’s address that is different from the CTP device.
data and OAM flow.

Virtual IP [ IPv4
only ]

Specifies the virtual IP address for circuits created Enter the virtual IP address.
by this bundle.

At the remote end of the bundle, specify this IP
address as the Remote Address of the bundle.
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Configuring Virtual IP Parameters for CTP Bundles (CTP Menu)

The virtual IP parameters allow you to use a separate |IP address for each bundle and to
use an address that is different from the IP address for the CTP device. If you configure
the IP address on the:

. Same subnet as CTP IP address, you do not need a static route on the router.

. Different subnet as CTP IP address, you need a static route on the router.
Before you begin:

« Create a list of the virtual IP addresses that will be associated with the CTP device. To
do so, from the main menu select Node Operations > Configure network settings >
Virtual IP addresses, and follow the onscreen instructions.

When you submit your new configuration, the CTP device reboots.

. Disable the bundle before you modify the bundle options.
To configure virtual IP parameters for CTP bundles using the CTP Menu:

1. From the Main Menu, select 1) Bundle Operations.
2. Select1) CTP.
3. Select a bundle from the list.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

4. Select 2) Config.
5. Select 10) Advanced Options.

6. Configure options 1and 2 as described in Table 13 on page 26.

Table 13: CTP Bundle Virtual IP Parameter Settings in the CTP Menu

Field Function Your Action

Use virtual ip for
port

Specifies whether or not the bundle uses an Select one:

address that is different from the IP address of the

CTP device. « n (no)—Circuits created by this bundle use the IP
address of the CTP device.

The virtual IP address is used in the IP packet’s « y (yes)—Circuits created by this bundle use an

Origination Address field, and is used for the circuit’s address that is different from the CTP device.

data and OAM flow.

Virtual ip for port

Specifies the virtual IP address for circuits created  Select an IP address from the list displayed.
by this bundle.

At the remote end of the bundle, specify this IP
address as the Remote Address of the bundle.

26
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Configuring the Missing Packet Fill Pattern for CTP Bundles (CTPView)

This topic describes how to specify the fill pattern that the CPT device inserts when IP
packets are dropped.

Before you begin:

. Loginto the CTPView software at least at the Net_Admin level.
« Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.
To configure the missing packet fill pattern for CTP bundles using CTPView:

1. In the side pane, select Bundle > Configuration.
2. Run your mouse over the Display and Select an Existing Bundle bar.
3. Inthe table of bundles, select the bundle that you want to modify.

4. Under Bundle Options, place a check mark in the Advanced Options show check box
to display advanced parameters, and configure the parameters described in Table 14
on page 27.

5. Click Click to Submit Bundle AND Port Changes.

Table 14: CTP Bundle Missing Packet Fill Pattern Parameter Setting in CTPView

Field | Function | Your Action

Missing Packet Fill ~ Specifies the data that the CTP device inserts into the circuit Enter two hexadecimal digits. You must
Pattern bit stream when an IP packet is dropped. The number of bits enter a value other than ff. This field
inserted is equal to the number of bits in the missed packet. does not require the Ox characters.

This data insertion method prevents a loss of bit count integrity
to attached circuit devices and encryptors.

Configuring the Missing Packet Fill Pattern for CTP Bundles (CTP Menu)

This topic describes how to specify the fill pattern that the CPT device inserts when IP
packets are dropped.

Before you begin:
. Disable the bundle before you modify the bundle options.
To configure the missing packet fill pattern for CTP bundles using the CTP Menu:

1. From the Main Menu, select 1) Bundle Operations.
2. Select1) CTP.

3. Select a bundle from the list.
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If you select an active bundle, you are prompted to disable the bundle before
configuring it.

4. Select 2) Config.
5. Select 10) Advanced Options.
6. Configure option 3) Missing pkt fill pattern as described in Table 15 on page 28.

Table 15: CTP Bundle Missing Packet Fill Pattern Parameter Setting in the CTP Menu

Field Function Your Action

Missing pkt fill Specifies the data that the CTP device inserts into the circuit bit  Enter two hexadecimal digits. You must

pattern stream when an IP packet is dropped. The number of bits enter a value other than ff. This field
inserted is equal to the number of bits in the missed packet. does not require the Ox characters.

This data insertion method prevents a loss of bit count integrity
to attached circuit devices and encryptors.

Configuring IP Forwarding for CTP Bundles (CTPView)

There are two ways to set up CTP bundles for IP forwarding:

. Direct drive—Packets are forwarded directly between drivers on the local and remote
CTP device. Use this method for simple port-to-port configurations. We recommend
that you use this method with supervision from JTAC.

. Direct drive disabled—Packets are forwarded based on information in the kernel’s IP
stack.

Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.
. Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.
To configure IP forwarding for CTP bundles using CTPView:

1. In the side pane, select Bundle > Configuration.
2. Runyour mouse over the Display and Select an Existing Bundle bar.
3. Inthe table of bundles, select the bundle that you want to modify.

4. Under Bundle Options, place a check mark in the Advanced Options show check box
to display advanced parameters, and configure the parameters described in Table 16
on page 29.

5. Click Click to Submit Bundle AND Port Changes.
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Table 16: CTP Bundle IP Forwarding Parameter Settings in CTPView

Field Function

Your Action

Direct Drive Specifies whether the CTP bundle uses direct drive or IP Select one:
tables to forward packets.

« DISABLED—CTP uses the kernel’s IP stack to

If you are using route redundancy, port mirroring, or VLANS, forward packets.
you must disable direct drive and use IP tables. . ENABLED—CTP uses direct drive to forward
packets.

Configuring IP Forwarding for CTP Bundles (CTP Menu)

There are two ways to set up CTP bundles for IP forwarding:

« Direct drive—Packets are forwarded directly between drivers on the local and remote

CTP device. Use this method for simple port-to-port configurations. We recommend
that you use this method with supervision from JTAC.

. Direct drive disabled—Packets are forwarded based on information in the kernel’s IP

stack.

Before you begin:

. Disable the bundle before you modify the bundle options.

To configure IP forwarding for CTP bundles using the CTP Menu:

1.

2.

5.

6.

From the Main Menu, select 1) Bundle Operations.
Select 1) CTP.
Select a bundle from the list.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

Select 2) Config.
Select 10) Advanced Options.

Configure option 13 as described in Table 17 on page 29.

Table 17: CTP Bundle IP Forwarding Settings in the CTP Menu

Field Function Your Action

Disable direct Specifies whether the CTP bundle uses direct driveor [P Select one:
drive tables to forward packets.
« YES—CTP uses the kernel’s IP stack to
If you are using route redundancy, port mirroring, or VLANS, forward packets.
you must disable direct drive and use IP tables. . NO—CTP uses direct drive to forward
packets.
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Configuring Signaling for CTP Bundles (CTPView)

You can set input and output signals for the CTP device. Your settings should be based
on the settings of the user equipment.

« Output signals—You can set output signals to a fixed value, or you can set them to
inband so that the output signal state is based on the state of the input signal at the
user equipment. Output signals that you can set vary depending on whether the bundle
is configured as the DTE or the DCE:

- DTE output signals:
- DTR (data set ready)

- RTS (request to send)
« LL (local loopback)
- RL (remote loopback)

- DCE output signals:
- DSR (data set ready)
. CTS (clear to send)

- DCD (data carrier detect)

- TM (test mode)

- Input signals—You can set the input signals to either unused (ignored) or used to create
a demand circuit. When configured for demand, packets created from the circuit are
transferred across the IP network only when the signal lead is in the specified state for
the circuit to be Demand Call — Active. When two or more leads are configured for
demand, all configured leads must be in the Demand Call — Active state for the circuit
to transfer packets across the IP network.

Input signals that you can set vary depending on whether the bundle is configured as
the DTE or the DCE:

- DTE—Input signals are TM, CTS, DSR, DCD.
. DCE—Input signals are RL, RTS, DTR, LL.

The input state of each signal lead is encoded once in every transmitted IP packet.
Thus the granularity of the transitions (frequency or changes) that can be transferred
across the network is equal to the packet rate of the circuit.

Before you begin:
. Logintothe CTPView software at least at the Net_Admin level.
« Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.
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To configure signaling for CTP bundles using CTPView:

1. Inthe side pane, select Bundle > Configuration.
2. Runyour mouse over the Display and Select an Existing Bundle bar.
3. Inthe table of bundles, select the bundle that you want to modify.

4. Under Bundle Options, place a check mark in the Advanced Options show check box
to display advanced parameters, and configure the parameters described in Table 18
on page 31.

5. Click Click to Submit Bundle AND Port Changes.

Table 18: CTP Bundle Signaling Settings in CTPView

Field Function Your Action
Signal Out - Specifies the output signaling delay in Select the number of packets:
Output Delay  packets.
« 0
o 1
o 2
« 3
Signal Out - Specifies the output signal dependingon  Select one:
DSR/DTR whether the bundle is configured as the
DCE or the DTE: « Fixed - Low—Signal is turned on.

« Fixed - High—Signal is turned off.
« DCE—DSR output signal. . .
« InBand - From Remote RL—Output signal is based on the state

+ DTE-DTRoutput signal. of the RL input signal from the DCE or the TM signal from the
DTE.

« InBand - From Remote RTS—Output signalis based on the state
of the RTS input signal from the DCE or the CTS signal from the
DTE.

« InBand - From Remote DTR—Output signal is based on the state
of the DTR input signal from the DCE or the DSR signal from the
DTE.

« InBand - From Remote LL—Output signal is based on the state
of the LL input signal from the DCE or the DCD signal from the
DTE.
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Table 18: CTP Bundle Signaling Settings in CTPView (continued)

Field Function Your Action
Signal Out - Specifies the output signal dependingon  Select one:
CTS/RTS whether the bundle is configured as the
DCE or the DTE: « Fixed - Low—Signal is turned on.
« Fixed - High—Signal is turned off.
« DCE—CTS output signal. ) )
) « InBand - From Remote RL—Output signal is based on the state
+ DTE—RTS output signal. of the RL input signal from the DCE or the TM signal from the
DTE.
« InBand - From Remote RTS—Output signal is based on the state
of the RTS input signal from the DCE or the CTS signal from the
DTE.
« InBand - From Remote DTR—Output signalis based on the state
of the DTR input signal from the DCE or the DSR signal from the
DTE.
« InBand - From Remote LL—Output signal is based on the state
of the LL input signal from the DCE or the DCD signal from the
DTE.
Signal Out - Specifies the output signal dependingon  Select one:
DCD/LL whether the bundle is configured as the
DCE or the DTE: « Fixed - Low—Signal is turned on.
« Fixed - High—Signal is turned off.
« DCE—DCD output signal. . .
) « InBand - From Remote RL—Output signal is based on the state
« DTE—LL output signal. of the RL input signal from the DCE or the TM signal from the
DTE.
« InBand - From Remote RTS—Output signal is based on the state
of the RTS input signal from the DCE or the CTS signal from the
DTE.
« InBand - From Remote DTR—Output signal is based on the state
of the DTR input signal from the DCE or the DSR signal from the
DTE.
« InBand - From Remote LL—Output signal is based on the state
of the LL input signal from the DCE or the DCD signal from the
DTE.
Signal Out - Specifies the output signal dependingon  Select one:
TM/RL whether the bundle is configured as the
DCE or the DTE: « Fixed - Low—Signal is turned on.
« Fixed - High—Signal is turned off.
« DCE—TM output signal. ) )
] « InBand - From Remote RL—Output signal is based on the state
+ DTE—RL output signal. of the RL input signal from the DCE or the TM signal from the
DTE.
« InBand - From Remote RTS—Output signal is based on the state
of the RTS input signal from the DCE or the CTS signal from the
DTE.
« InBand - From Remote DTR—Output signalis based on the state
of the DTR input signal from the DCE or the DSR signal from the
DTE.
« InBand - From Remote LL—Output signal is based on the state
of the LL input signal from the DCE or the DCD signal from the
DTE.
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Table 18: CTP Bundle Signaling Settings in CTPView (continued)

Field Function Your Action
Signal In - Specifies the input signal dependingon  Select one:
RL/TM whether the bundle is configured as the
DCE or the DTE: « Unused—Input signals are ignored.

« Demand Call - Active High—Signal is turned off.

« DCE—RL input signal. . ) .
« Demand Call - Active Low—Signal is turned on.

« DTE—TM input signal.

Signal In - Specifies the input signal dependingon  Select one:
RTS/CTS whether the bundle is configured as the
DCE or the DTE: « Unused—Input signals are ignored.

« Demand Call - Active High—Signal is turned off.

o DCE—RTS input signal.
P & « Demand Call - Active Low—Signal is turned on.

« DTE—CTS input signal.

Signal In - Specifies the input signal dependingon  Select one:
DTR/DSR whether the bundle is configured as the
DCE or the DTE: « Unused—Input signals are ignored.

« Demand Call - Active High—Signal is turned off.

« DCE—DTR input signal.
g £ « Demand Call - Active Low—Signal is turned on.

o DTE—DSR input signal.

SignalIn - Specifies the input signal dependingon  Select one:
LL/DCD whether the bundle is configured as the
DCE or the DTE: « Unused—Input signals are ignored.

« Demand Call - Active High—Signal is turned off.

« DCE—LL input signal.
P 8 « Demand Call - Active Low—Signal is turned on.

« DTE—DCD input signal.
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Configuring Signaling for CTP Bundles (CTP Menu)

You can set input and output signals for the CTP device. Your settings should be based
on the settings of the user equipment.

« Output signals—You can set output signals to a fixed value, or you can set them to
inband so that the output signal state is based on the state of the input signal at the
user equipment. Output signals that you can set vary depending on whether the bundle
is configured as the DTE or the DCE:

- DTE output signals:
- DTR (data set ready)

- RTS (request to send)
« LL (local loopback)
- RL (remote loopback)

- DCE output signals:
- DSR (data set ready)
. CTS (clear to send)

- DCD (data carrier detect)

- TM (test mode)

- Input signals—You can set the input signals to either unused (ignored) or used to create
a demand circuit. When configured for demand, packets created from the circuit are
transferred across the IP network only when the signal lead is in the specified state for
the circuit to be Demand Call — Active. When two or more leads are configured for
demand, all configured leads must be in the Demand Call — Active state for the circuit
to transfer packets across the IP network.

Input signals that you can set vary depending on whether the bundle is configured as
the DTE or the DCE:

- DTE—Input signals are TM, CTS, DSR, DCD.
. DCE—Input signals are RL, RTS, DTR, LL.

The input state of each signal lead is encoded once in every transmitted IP packet.
Thus the granularity of the transitions (frequency or changes) that can be transferred
across the network is equal to the packet rate of the circuit.

Before you begin:
« Disable the bundle before you modify the bundle options.
To configure signaling for CTP bundles using the CTP Menu:

1. From the Main Menu, select 1) Bundle Operations.
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2. Select1) CTP.
3. Select a bundle from the list.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

4. Select 2) Config.
5. Select 10) Advanced Options.
6. Select 11) Signaling Config.

7. Configure the options as described in Table 19 on page 35.

Table 19: CTP Bundle Signaling Parameter Settings in the CTP Menu

Field | Function | Your Action

DSR (output) Specifies the output signal depending on Select one:
whether the bundle is configured as the DCE
or or the DTE: « 0) Fixed
« 1) In-Band

DTR (output) « DCE—DSR output signal.
. DTE—DTR output signal. If you chose Fixed, select:

« 0O=Space=Low=0n—Signal is turned on.
« 1=Mark=High=0ff—Signal is turned off.

If you chose In-Band, select a remote signal source:

« 0)RL from rem DCE, TM from rem DTE—Qutput signal
is based on the state of the RL input signal from the
DCE or the TM signal from the DTE.

« 1)RTSfromrem DCE,CTS fromrem DTE—Qutput signal
is based on the state of the RTS input signal from the
DCE or the CTS signal from the DTE.

« 2) DTR from rem DCE, DSR from rem DTE—QOutput
signalis based on the state of the DTR input signal from
the DCE or the DSR signal from the DTE.

¢ 3)LLfromrem DCE, DCD from rem DTE—OQOutput signal
is based on the state of the LL input signal from the DCE
or the DCD signal from the DTE.
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Table 19: CTP Bundle Signaling Parameter Settings in the CTP Menu (continued)

Field | Function | Your Action

CTS (output) Specifies the output signal depending on Select one:
whether the bundle is configured as the DCE
or or the DTE: « 0) Fixed
« 1) In-Band
RTS (output) « DCE—CTS output signal.
. DTE—RTS output signal. If you chose Fixed, select:

o 0=Space=Low=0n—Signal is turned on.
« 1=Mark=High=0Off—Signal is turned off.

If you chose In-Band, select a remote signal source:

e 0) RL from rem DCE, TM from rem DTE—Output signal
is based on the state of the RL input signal from the
DCE or the TM signal from the DTE.

« 1)RTS fromrem DCE, CTS from rem DTE—Qutput signal
is based on the state of the RTS input signal from the
DCE or the CTS signal from the DTE.

o 2) DTR from rem DCE, DSR from rem DTE—Output
signal is based on the state of the DTR input signal from
the DCE or the DSR signal from the DTE.

e 3)LLfromrem DCE, DCD from rem DTE—OQutput signal
isbased on the state of the LL input signal from the DCE
or the DCD signal from the DTE.

DCD (output) Specifies the output signal depending on Select one:
whether the bundle is configured as the DCE
or or the DTE: « 0) Fixed
« 1) In-Band
LL (output) « DCE—DCD output signal.
« DTE—LL output signal. If you chose Fixed, select:

« 0O=Space=Low=0n—Signal is turned on.
« 1=Mark=High=0ff—Signal is turned off.

If you chose In-Band, select a remote signal source:

« 0)RL from rem DCE, TM from rem DTE—Qutput signal
is based on the state of the RL input signal from the
DCE or the TM signal from the DTE.

o 1)RTS fromrem DCE, CTS from rem DTE—Qutput signal
is based on the state of the RTS input signal from the
DCE or the CTS signal from the DTE.

« 2) DTR from rem DCE, DSR from rem DTE—QOutput
signal is based on the state of the DTR input signal from
the DCE or the DSR signal from the DTE.

« 3)LLfromrem DCE, DCD from rem DTE—QOutput signal
isbased on the state of the LL input signal from the DCE
or the DCD signal from the DTE.
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Table 19: CTP Bundle Signaling Parameter Settings in the CTP Menu (continued)

Field | Function | Your Action

TM (output) Specifies the output signal depending on
whether the bundle is configured as the DCE
or or the DTE:

RL (output) « DCE—TM output signal.

« DTE—RL output signal.

Select one:

« 0) Fixed
« 1) In-Band

If you chose Fixed, select:

o 0=Space=Low=0n—Signal is turned on.
« 1=Mark=High=0Off—Signal is turned off.

If you chose In-Band, select a remote signal source:

e 0) RL from rem DCE, TM from rem DTE—Output signal
is based on the state of the RL input signal from the
DCE or the TM signal from the DTE.

« 1)RTS fromrem DCE, CTS from rem DTE—Qutput signal
is based on the state of the RTS input signal from the
DCE or the CTS signal from the DTE.

o 2) DTR from rem DCE, DSR from rem DTE—Output
signal is based on the state of the DTR input signal from
the DCE or the DSR signal from the DTE.

e 3)LLfromrem DCE, DCD from rem DTE—OQutput signal
isbased on the state of the LL input signal from the DCE
or the DCD signal from the DTE.

RL (input) Specifies the input signal depending onwhether  Select one:
the bundle is configured as the DCE or the DTE:
or « 0) Unused—Input signals are ignored.
. « DCE—RL input signal. « 1) Demand call.
TM (input) . DTE—TM input signal.
If you chose Demand call, select an input signal value:
« 0O=Space=Low=0n—Signal is turned on.
« 1=Mark=High=0ff—Signal is turned off.
RTS (input) Specifies the input signal depending onwhether  Select one:
the bundle is configured as the DCE or the DTE:
or « 0) Unused—Input signals are ignored.
< « DCE—RTS input signal. « 1) Demand call.
CTS (input) « DTE—CTS input signal.
If you chose Demand call, select an input signal value:
« 0=Space=Low=0n—Signal is turned on.
« 1=Mark=High=0Off—Signal is turned off.
DTR (input) Specifies the input signal depending onwhether  Select one:
the bundle is configured as the DCE or the DTE:
or « 0) Unused—Input signals are ignored.
_ « DCE—DTR input signal. « 1) Demand call.
DSR (input)

« DTE—DSR input signal.

If you chose Demand call, select an input signal value:

« 0O=Space=Low=0n—Signal is turned on.
« 1=Mark=High=0ff—Signal is turned off.

Copyright © 2011, Juniper Networks, Inc.

37



Using Bundles to Create Logical Configurations for Physical Interfaces, CTP Release 6.1, CTPView Release 4.1

Table 19: CTP Bundle Signaling Parameter Settings in the CTP Menu (continued)

Field | Function | Your Action 7 7 7 7

LL (input) Specifies the input signal depending onwhether  Select one:

the bundle is configured as the DCE or the DTE:

or « 0) Unused—Input signals are ignored.
« DCE—LL input signal. . 1) Demand call.

DCD (input)

« DTE—DCD input signal.
If you chose Demand call, select an input signal value:

o 0=Space=Low=0n—Signal is turned on.
« 1=Mark=High=0Off—Signal is turned off.

Output delay Specifies the output signaling delay in packets.  Enter a number from O through 3.
(pkts)

Configuring Serial Port Parameters for CTP Bundles (CTPView)

This topic describes how to configure port parameters for serial interfaces.
Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.
« Connect the CTPView server to the CTP device for which you want to configure bundles.

- Disable the bundle before you modify the bundle options.
To configure serial port parameters for CTP bundles using CTPView:

1. In the side pane, select Bundle > Configuration.

2. Runyour mouse over the Display and Select an Existing Bundle bar.

3. Inthe table of bundles, select the bundle that you want to modify.

4, Under Port Options configure the parameters described in Table 20 on page 38.

5. Click Click to Submit Bundle AND Port Changes.

Table 20: CTP Bundle Serial Port Parameter Settings in CTPView

Field ’ Function ‘ Your Action

Port Description Specifies a description for the port. Enter a description of up to 62
alphanumeric characters. Do not use the
following characters:

C:"")1
I/F Mode Specifies that the interfaceisconnected  Select one:
to a data communication equipment
(DCE) device or to a data terminal « DCE—The interface is connected to a
equipment (DTE) device. DCE device.
« DTE—The interface is connected to a
DTE device.
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Table 20: CTP Bundle Serial Port Parameter Settings in CTPView (continued)

Field | Function | Your Action

Serial Encoding

Specifies the serial encoding method
used on this bundle.

Select one:

« NRZ—Nonreturn to zero (NRZ) line
encoding.

« |ISOCH—Isochronous encoding.
Isochronous encoding does not provide
or embed the clock in the data.

« CDI—Conditioned diphase. Conditioned
diphase encoding recovers and embeds
the clock in the data signal.

« MSTAR—MilStar encoding.

« TRANS—Transparent encoding. See
“Configuring Transparent Encoding for
CTP Bundles (CTPView)” on page 43

« TDM—Additional data is interleaved
with the port’s serial data. This option
is used on TDM/TDC high-speed ports
and is available only on even numbered
ports ona CTP 2000 serial module.
See “Configuring the High-Speed CTP
Bundle for TDM/TDC Operation
(CTPView)” on page 47.

TDM Function

This option is used only for TDM/TDC
operation. See “Configuring the
High-Speed CTP Bundle for TDM/TDC
Operation (CTPView)” on page 47.

TDM Rate This option is used only for TDM/TDC
operation. See “Configuring the
High-Speed CTP Bundle for TDM/TDC
Operation (CTPView)” on page 47.
I/F Type Specifies the electrical standard used Select one:
on the serial interface.
« EIA-530
o EIA-530A
e RS-232
« V.35

« OFF—Do not set the interface type to
OFF.
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Table 20: CTP Bundle Serial Port Parameter Settings in CTPView (continued)

Field | Function | Your Action

Port Speed Specifies the speed of the port. In Enter a number from 0.00100 through
networks without bandwidth 12288.00000 KHz.
constraints, we recommend a multiple
of 10.

The port speed recommendations vary
according to encoding type:

« For transparent mode circuits, the
port speed is the sample rate for user
data. Therefore, port rate should be
a multiple of the user data rate.

« For CDI or ISOCH circuits, the port
speed is limited to 1024 Kbps.

The port speed also varies depending
on hardware:

« CTP2000 devices cannot have an
aggregate port rate greater than
114.688 Mbps.

Configuring Serial Port Parameters for CTP Bundles (CTP Menu)

This topic describes how to configure port parameters for serial interfaces.
Before you begin:

. Disable the bundle before you modify the bundle options.
To configure serial port parameters for CTP bundles using the CTP Menu:

1. From the Main Menu, select 1) Bundle Operations.
2. Select1) CTP.
3. Select a bundle from the list.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

4, Select 3) Port Config.

5. Configure the options as described in Table 21 on page 40.

Table 21: CTP Bundle Serial Port Parameter Settings in the CTP Menu

Field | Function | Your Action

Port descriptor text Specifies a description for the port. Enter a description of up to 62
alphanumeric characters. Do not use
the following characters:

;") 1
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Table 21: CTP Bundle Serial Port Parameter Settings in the CTP Menu (continued)

Field | Function | Your Action

Interface Displays the menu used to configure the  Select 2) Interface.
interface type, mode, and encoding.

Type Specifies the electrical standardusedon  Select one:
the serial interface.
« OFF—Donot set the interface type to

OFF.
« EIA-530
« EIA-530A
« RS-232
« V.35
Mode Specifies that the interface is connected  Select one:
to a data communication equipment
(DCE) device or to a data terminal « DCE—The interface is connected to
equipment (DTE) device. a DCE device.
« DTE—The interface is connected to
a DTE device.
Encoding Specifies the serial encoding method Select one:

used on this bundle.
« NRZ—nonreturn to zero (NRZ) line
encoding.

« ISOCH—isochronous encoding.
Isochronous encoding does not
provide or embed the clock in the
data.

« CDI—conditioned diphase.
Conditioned diphase encoding
recovers and embeds the clock in the
data signal.

« MSTAR—MilStar encoding.

« TRANS—Transparent encoding. See
“Configuring Transparent Encoding
for CTP Bundles (CTP Menu)” on
page 45.

« TDM—Additional data is interleaved
with the port’s serial data. This option
is used on TDM/TDC high-speed
ports and is available only on even
numbered portsona CTP 2000 serial
module. See “Configuring Bundle
Pairs for TDM/TDC Operation (CTP
Menu)” on page 49.
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Table 21: CTP Bundle Serial Port Parameter Settings in the CTP Menu (continued)

Field | Function | Your Action

Enter Synthesized port rate (KHz) Specifies the speed of the port. In Enter a number from 0.00100 through
networks without bandwidth constraints, 12288.00000 KHz.
we recommend a multiple of 10.

The port speed recommendations vary
according to encoding type:

« Fortransparent mode circuits, the port
speed is the sample rate for user data.
Therefore, the port rate should be a
multiple of the user data rate.

« For CDI or ISOCH circuits, the port
speed is limited to 1024 Kbps.

The port speed also varies depending on
hardware:

« CTP2000 devices cannot have an
aggregate port rate greater than
114.688 Mbps.

Enable adaptive clocking? Specifies whether adaptive clocking is Specify y (yes) or n (no).
enabled for this circuit.

If both end nodes are not locked to a
clock reference, we recommend that you
enable one end (not both) for adaptive
clocking

Appears only if you select ISOCH, CDlI,
MSTAR, TRANS, or TDM encoding.

Initialize adaptive clocking parameters? If you enabled adaptive clocking, Specify y (yes) or n (no).
y[nl:y specifies whether or not to initialize

adaptive clocking parameters to their

default values, which depend on port

speed, packet size, and buffering

parameters set on the bundle.

We recommend the following settings:

« If you are configuring the bundle for
adaptive clocking for the first time,
entery.

« If you have previously configured the
bundle to optimize adaptive clocking
for this network, enter n.

TDC Clk/Data on port N+1 This option is used for TDM/TDC
operation. See “Configuring the
High-Speed CTP Bundle for TDM/TDC
Operation (CTP Menu)” on page 49.

TDM rates This option is used for TDM/TDC
operation. See “Configuring the
High-Speed CTP Bundle for TDM/TDC
Operation (CTP Menu)” on page 49.
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Configuring Transparent Encoding for CTP Bundles (CTPView)

This topic describes how to configure transparent encoding for CTP bundles. You must
configure transparent encoding on each end of the circuit.

To reduce transport latency, we recommend that you use the smallest buffer values
possible for networks.

Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.
« Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.
To configure transparent encoding parameters for CTP bundles using CTPView:

1. Inthe side pane, select Bundle > Configuration.

2. Runyour mouse over the Display and Select an Existing Bundle bar.

3. Inthe table of bundles, select the bundle that you want to modify.

4. Under Port Options, set Serial Encoding to TRANS.

5. Configure the Port Speed and Clock Cfg and described in Table 22 on page 43.

6. Under Port Options, place a check mark in the Advanced Options Show check box
to display advanced parameters, and configure the parameters described in Table 22
on page 43.

7. Click Click to Submit Bundle AND Port Changes.

Table 22: CTP Bundle Transparent Encoding Parameter Settings in CTPView

Field | Function | Your Action

Port Speed Specifies the sample rate for user data.  Enter a number from 0.00100 through
The port rate should be a multipleof the  12288.00000 kHz.
user data rate.
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Table 22: CTP Bundle Transparent Encoding Parameter Settings in CTPView (continued)

Field | Function | Your Action

Clock Cfg

Specifies the clocking method used for
the transparent circuit.

To prevent errors in transport, both ends
of a circuit must be synchronized with
each other. You can accomplish this by
either locking each end of the circuit to
a common reference or by enabling
adaptive clocking at one end of a circuit.

Select one:

« TRANS - Master End—This end of the
circuit generates a clock signal and
sends it to the remote end. Configure
TRANS - Slave End at the remote end.

« TRANS - Slave End—This end of the
circuit uses adaptive clocking to receive
the clock signal from the remote end.
The clock slave uses its period to
determine when to sample data and
how to transmit data across the link. If
you specify slave end, the adaptive
clocking configuration appears. See
“Configuring Adaptive Clocking for CTP
Bundles (CTPView)” on page 77.

« Custom—The custom clocking
configuration is used. See “Configuring
Custom Clocking for CTP Bundles
(CTPView)” on page 71.

16-Bit Jitter Absorption FIFO Enables ordisables the phase correction  Select one:
FIFO buffer. This FIFO buffer aligns the
clock and data phase relationshipona + DISABLED
TRANS encoded circuit in which the « ENABLED
clock travels in one direction and the
data travels in the opposite direction.
Enable this FIFO buffer at one end of the
circuit, but not at both ends.
Invert FIFO Write Clock Appears only if you enable the 16-Bit Select one:
Jitter Absorption FIFO buffer.
« DISABLED
Specifies whether or not to invert the . ENABLED
FIFO buffer write clock.
Invert FIFO Read Clock Appears only if you enable the 16-Bit Select one:
Jitter Absorption FIFO buffer.
« DISABLED
Specifies whether or not to invert the . ENABLED

FIFO read clock.
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Table 22: CTP Bundle Transparent Encoding Parameter Settings in CTPView (continued)

Field | Function | Your Action

Use ST Lead (instead of RTS/CTS) Appears only if you enable the 16-Bit Select one:

Jitter Absorption FIFO buffer .

« DISABLED
Specifies that the circuit uses the ST . INPUT—Enables the ST lead and
lead instead of the RTS and CTS leads specifies that the ST lead is an input
to sample local SD/TT/RTS/DTR lead.
signals and forward them to the remote

« OUTPUT—Enables the ST lead and

RD/RT/CTS/DSR signals. 5 )
specifies that the ST lead is an output

The RTS and DTR signals are subject to lead.
additional delay and jitter because they

are signaling leads. On higher-speed

circuits, the delay and jitter on these

paths make the signal choices

nonoptimal. Therefore, you can specify

that the circuit uses the ST lead instead

of the RTS and CTS leads, which will not

have this delay and jitter.

Related .
Documentation

Transparent Encoding Applications and Support Overview on page 10
How Basic Transparent Encoding Works on page 10
Using Phase-Correction FIFO Buffer with Transparent Encoding on page 11

Using Send Timing (ST) Clocking for Higher Speed Circuits with Transparent Encoding
on page 13

Configuring Transparent Encoding for CTP Bundles (CTP Menu)

This topic describes how to configure transparent encoding for CTP bundles. You must
configure transparent encoding on each end of the circuit.

To reduce transport latency, we recommend that you use the smallest buffer values
possible for networks.

Before you begin:

Disable the bundle before you modify the bundle options.

To configure transparent encoding using the CTP Menu:

1.

2.

From the Main Menu, select 1) Bundle Operations.
Select1) CTP.
Select a bundle from the list.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

Select 3) Port Config.

Select 2) Interface.
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6. Set Mode to DCE and set Encoding to TRANS.

7. Follow the onscreen instructions to configure the options as described in Table 23 on
page 46.

Table 23: Transparent Mode Parameter Settings in the CTP Menu

Field | Function | Your Action

Enter Synthesized port  Specifies the speed of the port. For transparent mode circuits, the port Enter a number from

rate (KHz)

speed is the sample rate for user data. Therefore, the port rate should be
amultiple of the user datarate. In networks without bandwidth constraints,
we recommend a multiple of 10.

0.00100 through
1024.000000 KHz.

Enable adaptive
clocking?

Specifies whether adaptive clocking is enabled for this circuit.

If both end nodes are not locked to a clock reference, we recommend that
you enable one end (not both) for adaptive clocking

Specify y (yes) orn
(no).

Initialize adaptive

clocking parameters?

y[nl:y

If you enabled adaptive clocking, specifies whether or not to initialize
adaptive clocking parameters to their default values, which depend on port
speed, packet size, and buffering parameters set on the bundle.

We recommend the following settings:

« If you are configuring the bundle for adaptive clocking for the first time,
entery.

« If you have previously configured the bundle to optimize adaptive clocking
for this network, enter n.

Specify y (yes) orn
(no).

Enable 16 bit FIFO?

Enables or disables the phase-correction FIFO buffer. This FIFO buffer
aligns the clock and data phase relationship on a TRANS encoded circuit
in which the clock travels in one direction and the data travels in the
opposite direction.

Enable this FIFO buffer at one end of the circuit, but not at both ends.

Specify y (yes) orn
(no).

Invert FIFO Write
clock?

Appears only if you enable the 16-Bit Jitter Absorption FIFO buffer.

Specifies whether or not to invert the FIFO write clock.

Specify y (yes) orn
(no).

Invert FIFO Read
clock?

Appears only if you enable the 16-Bit Jitter Absorption FIFO buffer.

Specifies whether or not to invert the FIFO read clock.

Specify y (yes) orn
(no).

Use ST lead (instead
of RTS/CTS)?

Specifies that the circuit uses the ST lead instead of the RTS and CTS leads
to sample local SD/TT/RTS/DTR signals and forward them to the remote
RD/RT/CTS/DSR signals.

The RTS and DTR leads are subject to additional delay and jitter because
they are signaling leads. On higher-speed circuits, the delay and jitter on
these paths make the signal choices nonoptimal. Therefore, you can specify
that the circuit uses the ST lead instead of the RTS and CTS leads, which
will not have this delay and jitter.

Specify y (yes) orn
(no).

Is ST an input?

If you specify that the circuit uses the ST lead instead of the RTS and CTS
leads, you can specify if the ST lead is an input lead.

Specifyy (yes) orn (no)
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Related . Transparent Encoding Applications and Support Overview on page 10
Documentation . How Basic Transparent Encoding Works on page 10
« Using Phase-Correction FIFO Buffer with Transparent Encoding on page 11

« Using Send Timing (ST) Clocking for Higher Speed Circuits with Transparent Encoding
on page 13

Configuring Bundle Pairs for TDM/TDC Operation (CTPView)

The TDM/TDC feature is supported on CTP2000 serial interfaces. TDM/TDC operation

requires both a low-speed bundle and a high-speed bundle. This topic describes how to
configure the high-speed and low-speed bundle port options when used for TDM/TDC

bundles using CTPView.

1. Configuring the High-Speed CTP Bundle for TDM/TDC Operation
(CTPView) on page 47

2. Configuring the Low-Speed CTP Bundle for TDM/TDC Operation (CTPView) on page 48
Configuring the High-Speed CTP Bundle for TDM/TDC Operation (CTPView)

Configure the high-speed bundle on an even-numbered port.

Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.
« Connectthe CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.
To configure a high-speed CTP bundle for TDM/TDC operation using CTPView:

1. In the side pane, select Bundle > Configuration.
2. Run your mouse over the Display and Select an Existing Bundle bar.

3. Inthetable of bundles, select the bundle that you want to modify. You must configure
the bundle on an even-numbered port.

4. Under Port Options, configure the parameters described in Table 24 on page 47, and
click Click to Submit Bundle AND Port Changes.

5. Configure the rest of the bundle as you normally would.

Table 24: High-Speed CTP Bundle Parameters for TDM/TDC Operation in CTPView

Field ‘ Function Your Action

Serial Specifies the serial encoding method used on this bundle. Specify TDM as the encoding method.
Encoding
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Table 24: High-Speed CTP Bundle Parameters for TDM/TDC Operationin CTPView (continued)

Field | Function | Your Action

TDM Specifies the TDM function. Currently only one TDM function  Select the following:
Function issupported.
TDC Clk/Data on port N+1—Oversamples the
This option is available only on even numbered ports on a incoming clock (TT) and data (SD) from the
CTP2000 serial module, and when the serial encoding adjacent port above this one (N+1) at this port’s
parameter is set to TDM. clock rate,and embedsitinits data. At the remote

end of the network, the embedded circuit data is
recovered and exits the node on port N+1as RT
and RD outputs.

Because of the direct interleaving of two ports’
data, TDC is maintained between these two ports
with an accuracy of one bit time at this port’s data
rate.

TDM Rate Specifies the number of bits out of 32 that are used forthe  Select one:
TDM function (and not for local serial port data).

« 16
Keep in mind the following when you configure the TDMrate: 8
« If the rate is too low, the bundle may not carry the . 4
low-speed data because of insufficient oversampling. . 2

« If the rate is too high, the low-speed circuit will still run,
but will likely use more bandwidth than necessary.

« You may want to configure a higher rate to increase the
TDM rate to reduce jitter on the the low-speed clock and
data signals.

Configuring the Low-Speed CTP Bundle for TDM/TDC Operation (CTPView)

Configure the low-speed bundle on an odd-numbered port that is one port higher than
the corresponding high-speed bundle.

Before you begin:
. Logintothe CTPView software at least at the Net_Admin level.

« Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.
To configure the low-speed CTP bundle using CTPView:

1. Inthe side pane, select Bundle > Configuration.
2. Runyour mouse over the Display and Select an Existing Bundle bar.
3. Inthe table of bundles, select the bundle that you want to modify.

4. Set the Clock Cfg to TDM/TDC Interleaved Slow Port.

e NOTE: Do not configure any other bundle parameters.
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Configuring Bundle Pairs for TDM/TDC Operation (CTP Menu)

The TDM/TDC feature is supported on CTP2000 serial interfaces. TDM/TDC operation

requires both a low-speed bundle and a high-speed bundle. This topic describes how to
configure the high-speed and low-speed bundle port options when used for TDM/TDC

bundles using CTP Menu.

1.

2.

Configuring the High-Speed CTP Bundle for TDM/TDC Operation (CTP
Menu) on page 49

Configuring the Low-Speed CTP Bundle for TDM/TDC Operation (CTP
Menu) on page 50

Configuring the High-Speed CTP Bundle for TDM/TDC Operation (CTP Menu)

Configure the high-speed bundle on an even-numbered port.

Before you begin:

« Disable the bundle before you modify the bundle options.

To configure a high-speed CTP bundle for TDM/TDC operation using the CTP Menu:

1.

2.

3.

From the Main Menu, select 1) Bundle Operations.
Select1) CTP.

Select a bundle from the list. You must configure the bundle on an even-numbered
port.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

Select 3) Port Config.

Select 2) Interface.

Select 3) Encoding.

Select 5) TDM.

Follow the onscreen instructions to configure the parameters in Table 25 on page 50.

Configure the rest of the bundle as you normally would.
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Table 25: High-Speed CTP Bundle Parameters for TDM/TDC Operation in the CTP Menu

Field Function Your Action
TDC Clk/Data  Specifies that the TDM function is TDC Clk/Data on port N+1. Press Enter.
on port N+1

This option is available only on even numbered ports on a CTP2000 serial module, and
when the serial encoding parameter is set to TDM.

TDC Clk/Data on port N+1 oversamples the incoming clock (TT) and data (SD) from the
adjacent port above this one (N+1) at this port’s clock rate, and embeds it in its data. At the
remote end of the network, the embedded circuit data is recovered and exits the node on
port N+1as RT and RD outputs.

Because of the direct interleaving of two ports’ data, TDC is maintained between these two
ports with an accuracy of one bit time at this port’s data rate.

TDM rates Specifies the number of bits out of 32 that are used for the TDM function (and not for local  Select one:
serial port data).
. 16
Appears only if you selected TDM encoding. . 8
Keep in mind the following when you configure the TDM rate: o &
o 2

« If therateis too low, the bundle may not carry the low-speed data because of insufficient
oversampling.

« Iftherateis too high, the low-speed circuit will still run, but will likely use more bandwidth
than necessary.

« You may want to configure a higher rate to increase the TDM rate to reduce jitter on the
low-speed clock and data signals.

Configuring the Low-Speed CTP Bundle for TDM/TDC Operation (CTP Menu)

Configure the low-speed bundle on an odd-numbered port that is one higher than the
corresponding high-speed bundle.

Before you begin:
. Disable the bundle before you modify the bundle options.
To configure the low-speed CTP bundle using CTP Menu:

1. From the Main Menu, select 1) Bundle Operations.
2. Select1) CTP.

3. Select a bundle from the list. The bundle must be configured on an even-numbered
port.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

4. Select 3) Port Config.

5. Select 3) Clock Config.

6. Select 1) Port Clock Config.

7. Select 8) TDM/TDC - Interleaved Slow Port.
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o NOTE: Do not configure any other bundle parameters.

Configuring T1and E1 Port Parameters for CTP Bundles (CTPView)

This topic describes how to configure port parameters for T1/E1 interfaces.

Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.

« Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.

To configure T1and E1 port parameters for CTP bundles using CTPView:

1. Inthe side pane, select Bundle > Configuration.

2. Runyour mouse over the Display and Select an Existing Bundle bar.

3. Inthe table of bundles, select the bundle that you want to modify.

4. Under Port Options, configure the parameters described in Table 26 on page 51.

The options vary depending on whether the bundle is T1 or E1 and whether fractional
T1or Elis configured.

5. Click Click to Submit Bundle AND Port Changes.

Table 26: CTP Bundle T1and E1 Port Parameter Settings in CTPView

Field | Function | Your Action

Port Description

Specifies a description for the port.

Enter a description of up to 62
alphanumeric characters. Do not use the
following characters:

C:"7")1

I/F Type

Specifies the daughter card as the
interface type.

Select DCARD.

T1/E1 Choice Specifies the type of interface. Select one:
o TI1
« El
Fractional Specifies whether the card is fractional.  Select one:

T1Line Coding

For T1interfaces, specifies the T1
encoding method used on this bundle.

« DISABLED—Card is not fractional.
« ENABLED—Card is fractional.

Select one:

. B8ZS
- AMI
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Table 26: CTP Bundle T1 and E1 Port Parameter Settings in CTPView (continued)

Field | Function | Your Action

Framing Mode

For fractional T1, ESF is only option
supported.

With ESF framing, the frame
synchronization, data link, and CRC
framing bits are passed across the IP
network untouched.

Fractional Frame Transport

For fractional T1, enable or disable
fractional frame transport.

Select one:

« Frame Transport—Framing bit is
transported along with data, which
results in data alignment with the
frame.

« No Frame Transport—Framing bit is not
transported.

E1 Connector Type

For El interfaces, configure the
termination to work with either coax or
RJ-48.

Select one:

« RJ4B
« COAX

Number of Channels

Specifies the number of fractional T1 or
E1channels to transport.

For T1, select a number from1through 24.

For E1, select a number from 1through 31.

Signaling

Specifies the signaling method used for
fractional E1.

Select one:

+« CSS—Common Channel Signaling. The
common channel carries data
messages that convey signaling for the
circuits between two devices.

« CAS—Channel associated signaling.
Each traffic channel has a dedicated
signalling channel (channel 16).

52

Copyright © 2011, Juniper Networks, Inc.



Configuring CTP Bundles

Table 26: CTP Bundle T1 and E1 Port Parameter Settings in CTPView (continued)

Field | Function | Your Action

Clock Cfg Specifies the type of clocking for the Select one:

port.
« CTPis Clock Source—The PBX either

returns the clock received from the CTP
device, or it returns a clock that is
traceable to the same source as the
CTP node clock reference. You typically
use this configuration when you
configure the CTP device with a clock
reference input.

« CTPis Looped Timed—The PBX
provides the clock, and the CTP device
returns the same clock to the PBX. You
typically use this configuration when
the PBX has the more accurate clock
source. You can configure the far end
of the circuit with adaptive clocking to
recover this clock if necessary.

« CTPis Clock Source — Adap—The PBX
returns the clock received fromthe CTP
device, and the CTP device uses the
adaptive recovered clock. You typically
use this configuration when the CTP
device does not have a reference input
and the PBX typically requires clock
from the distant PBX.

Configuring T1and E1 Port Parameters for CTP Bundles (CTP Menu)

This topic describes how to configure port parameters for T1/E1 interfaces.
Before you begin:
. Disable the bundle before you modify the bundle options.

To configure port parameters for T1/E1 daughter cards for CTP bundles using the CTP
Menu:

1. From the Main Menu, select 1) Bundle Operations.
2. Select1) CTP.

3. Select a bundle from the list. The bundle port must have a T1/E1 daughter card
installed.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

4. Select 3) Port Config.
5. Select 2) Interface.

6. Select1) Type, and set the type to Optional Interface: T1/E1.
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7. Follow the onscreen instructions, and configure the options as described in Table 27
on page 54.

The options vary depending on whether the bundle is T1 or E1 and whether fractional
T1or Elis configured.

8. To configure clocking for the port, select 3) Clock Config, and configure the Clock
Config option as described in Table 27 on page 54.

Table 27: CTP Bundle T1/E1 Port Parameter Settings in the CTP Menu

Field Function Your Action

Port descriptor Specifies a description for the port. Enter a description of up to 62
alphanumeric characters. Do not use the
following characters:

s
Type Specifies the type of interface. Select one:

. TI

. Bl

« Fractional T1
« Fractional E1

Option (for T1) Specifies the T1 encoding method used  Select one:
on this bundle.
.« B8ZS
« AMI
Option (for E1) For Elinterfaces, configure the Select one:
termination to work with either coax or
RJ-48. « RJ4B
« COAX
Clock synthesizer The following clock synthesizer settings
are set by the software, and you cannot
change them:
« For T1, the clock synthesizer is set to
1544 KHz.
« For Elthe clock synthesizer is set to
2048 KHz.
Fractional channels Specifies the number of fractional Tlor  For T1, select a number from 1 through
E1 channels to transport. 24.

For E1, select a number from 1 through
31.
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Table 27: CTP Bundle T1/E1 Port Parameter Settings in the CTP Menu (continued)

Field Function Your Action

Fractional Frame Transport For fractional T1, enables or disables Select one:
fractional frame transport.

« y (yes)—Frame Transport—Framing
bit is transported along with data,
which results in data alignment with
the frame.

« n(no)t—Framing bit is not
transported.

CAS support Specifies the signaling method used for  Select one:
fractional E1.
« n (no)—Common channel signaling
(CSS) is used. The common channel
carries data messages that convey
signaling for the circuits between two
devices.

« y(yes)—Channel associated signaling
(CAS) isused. Each traffic channel has
a dedicated signaling channel
(channel 16).

Clock Config Specifies the type of clocking forthe port.  Select one:

« CTPis Clock Source—The PBX either
returns the clock received from the
CTP device, or it returns a clock that
is traceable to the same source as the
CTP node clock reference. You
typically use this configuration when
you configure the CTP device with a
clock reference input.

« CTPisLoop Timed—The PBX provides
the clock, and the CTP device returns
the same clock to the PBX. You
typically use this configuration when
the PBX has the more accurate clock
source. You can configure the far end
of the circuit with adaptive clocking to
recover this clock if necessary.

« CTPis Clock Source (Adaptive
End)—The PBX returns the clock
received from the CTP device, and the
CTP device uses the adaptive
recovered clock. You typically use this
configuration when the CTP device
does not have a reference input and
the PBX typically requires clock from
the distant PBX.
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Configuring 4WTO Port Parameters for CTP Bundles (CTPView)

For CTP bundles, you can configure a 4WTO daughter card installed on a serial interface

module.

Before you begin:

. Loginto the CTPView software at least at the Net_Admin level.

« Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.

To configure port parameters for 4WTO daughter cards for CTP bundles using CTPView:

1.

In the side pane, select Bundle > Configuration.

Run your mouse over the Display and Select an Existing Bundle bar.
In the table of bundles, select the bundle that you want to modify.

Under Bundle Options, place a check mark in the Advanced Options show check box
to display advanced parameters, and configure the parameters described in Table
28 on page 56.

Click Click to Submit Bundle AND Port Changes.

Table 28: CTP Bundle 4WTO Port Parameter Settings in CTPView

Field

Port Description

Function

Specifies a description for the port.

Your Action

Enter a description of up to 62
alphanumeric characters. Donot use the
following characters:

C:;"")1
I/F Mode Specifies that the interface is connected  Select DCE.
to a data communication equipment
(DCE) device.
I/F Type Specifies the daughter card as the Select DCARD.

interface type.

Channel Options

Specifies the voice channel or channels
to enable on the 4WTO daughter card.

Each CTP port with the daughter card
installed can support either one or two
channels.

Select one:

« Channel O—Enables only channel O.
« Channel 1—Enables only channel 1.

« Dual Channel—Enables both channel
0 and channel 1.

56
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Table 28: CTP Bundle 4WTO Port Parameter Settings in CTPView (continued)

Field Function Your Action
Output Level Specifies the output level for the 4WTO  Enter a number from O through 255.
daughter card.

Note the following information about the
values:

« 0—Gainis 2:3 (signal is attenuated
33%, or 1.8 dB).

« 25—Unity gain, which means there is
no attenuation or gain.

o 255—Gainis 4:1 (signal is amplified
400% or 6 dB).

Intermediate values are derived with
linear interpolation. The actual gain
depends on the impedance of the
attached device.

Input Level Specifies the input level for the 4WTO Enter a number from O through 255.
daughter card.

Note the following information about the
values:

« 0—Setting the value to O attenuates
the signal 33% (1.8 dB).

« 25—default and is the unity value (no
attenuation or gain).

« 255—Setting the value to 255
amplifies the signal 400% (6 dB).

Note the following information about the
values:

« 0—Gainis 2:3 (signal is attenuated
33%, or 1.8 dB).

« 25—Unity gain, which means there is
no attenuation or gain.

o 255—Gainis 4:1 (signal is amplified
400% or 6 dB).

Intermediate values are derived with
linear interpolation. The actual gain
depends on the impedance of the
attached device.

Port Speed Enter a number from 0.00100 through
12288.00000 KHz.
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Table 28: CTP Bundle 4WTO Port Parameter Settings in CTPView (continued)

Field Function Your Action
Talk Squelch Enables or disables the active squelch Select one:
function on the circuit.
« DISABLED—Disables the active
If enabled, specifies whether the squelch squelch function on the circuit
is active or inactive. « ENABLED/ACTIVE—Squelch input is
rounded, and analog output is
The squelch function gates local audio gisabled . 2
output when DSR-A (channel 1) or '
RTS-A (channel 0) inputs are « ENABLED/INACTIVE—No signalis
active/inactive. applied to the squelch input. Input is
open, and analog output is possible.
Clock Cfg Specifies the type of clocking forthe port.  Select one:

To prevent voice channels from « Custom—Custom clocking
generating occasional noise bursts configuration is used.

caused by unsynchronized nodes, we « Voice/IRIG-B Master End—This end of
recommend that you configure one end the circuit generates a clock signal and
of the voice port (not both) for adaptive sends it to the remote end.

clocking or lock both ends to clock . .
references. « Voice/IRIG-B Slave End—This end of

the circuit receives the clock signal
from the remote end. The clock slave
uses its period to determine when to
sample data and how to transmit data
across the link.

Configuring 4WTO Port Parameters for CTP Bundles (CTP Menu)

For CTP bundles, you can configure a 4WTO daughter card installed on a serial interface
module.

You do not need to configure port speed and clocking for the analog 4WTO interface.
Selecting thisinterface causes the port speed and clocking to be automatically configured.

Before you begin:
. Disable the bundle before you modify the bundle options.

To configure port parameters for 4WTO daughter cards for CTP bundles using the CTP
Menu:

1. From the Main Menu, select 1) Bundle Operations.
2. Select1) CTP.

3. Select a bundle from the list. The bundle port must have a 4WTO daughter card
installed.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

4. Select 3) Port Config.

5. Select 2) Interface.
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6. Select1) Type, and set the type to Optional Interface: Voice 4W/TO.

7. Follow the onscreen instructions.

To prevent voice channels from generating occasional noise bursts caused by
unsynchronized nodes, we recommend that you either enable adaptive clocking on
one end of the voice port (not both) or lock both ends of the voice port to clock

references.

8. Configure the options as described in Table 29 on page 59.

Table 29: CTP Bundle 4WTO Port Parameter Settings in the CTP Menu

Field Function Your Action
Dual Channel Each CTP port with the daughter card Select one:
installed can support either one or two
channels. « Disabled—Only one channel can be
enabled.
Enables or disables the use of both . Enabled—Channels 1and 2 are
channels. enabled"
Enabled Channel If Dual Channel is disabled, specify which  Enter either O or 1.
voice channel you want to enable on the
4WTO daughter card.
Input Level Specifies the input level for the 4WTO Enter a number from O through 255.

daughter card.

Note the following information about the

values:

« 0—Gainis 2:3 (signal is attenuated

33%, or 1.8 dB).

« 25—Unity gain, which means there is

no attenuation or gain.

« 255—Gainis 4:1 (signal is amplified

400% or 6 dB).

Intermediate values are derived with
linear interpolation. The actual gain
depends on the impedance of the

attached device.
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Table 29: CTP Bundle 4WTO Port Parameter Settings in the CTP Menu (continued)

Field Function Your Action
Output Level Specifies the output level for the 4WTO  Enter a number from O through 255.
daughter card.
Note the following information about the
values:
« 0—Gainis 2:3 (signal is attenuated
33%, or 1.8 dB).
« 25—Unity gain, which means there is
no attenuation or gain.
o 255—Gainis 4:1 (signal is amplified
400% or 6 dB).
Intermediate values are derived with
linear interpolation. The actual gain
depends on the impedance of the
attached device.
Talk Squelch Enables or disables the active squelch Select one:
function on the circuit.
« DISABLED—Disables the active
If enabled, specifies whether the squelch squelch function on the circuit
is active or inactive. « ENABLED/ACTIVE—Squelch input is
rounded, and analog output is
The squelch function gates local audio gisabled 8 P
output when DSR-A (channel 1) or )
RTS-A (channel 0) inputs are « ENABLED/INACTIVE—No signal is
active/inactive. applied to the squelch input. Input is
open, and analog output is possible.
Clock Config Specifies the type of clocking forthe port.  Select one:

« 4WTO/IRIG - Master End—This end of
the circuit generates a clock signal and

To prevent voice channels from
generating occasional noise bursts

caused by unsynchronized nodes, we
recommend that you configure one end
of the voice port (not both) for adaptive
clocking or lock both ends to clock
references.

sends it to the remote end.

o 4WTO/IRIG - Adaptive End—This end
of the circuit receives the clock signal
from the remote end. The clock slave
uses its period to determine when to
sample data and how to transmit data
across the link.

« Custom—The custom clocking
configuration is used.
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Configuring IRIG-B Port Parameters for CTP Bundles (CTPView)

This topic describes how to configure port parameters for IRIG-B daughter cards.

Adaptive clocking is configured by default on IRIG-B bundles, and the packet size is set
to 64 bytes. The packet size combined with the default data rate of 16 Kbps, produces
a packet rate of 32 pps, which is a good packet rate for adaptive clocking.

Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.

« Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.

To configure IRIG-B port parameters using CTPView:

1. Inthe side pane, select Bundle > Configuration.

2. Runyour mouse over the Display and Select an Existing Bundle bar.

3. Inthe table of bundles, select the bundle that you want to modify.

4. Under Bundle Options, configure the parameters described in Table 30 on page 61,
and click Click to Submit Bundle AND Port Changes.

Table 30: CTP Bundle IRIG-B Port Parameter Settings in CTPView

Field Function Your Action

Port Specifies a description for the port. Enter a description of up to 62 alphanumeric
Description characters. Do not use the following characters:
C:"")1
I/F Type Specifies the daughter card as the interface type. Select DCARD.
Port Speed Specifies the data rate on the IP connection. Enter a number from 1.000 through 25.500 KHz. The
port speed must be a multiple of 100 bps.
Unless network bandwidth is at a premium, we do
not recommend that you change this value from the
default of 16,000 bps.
Direction Specifies the direction of the circuit. Although the IP  Select one:

circuit connection through the network is full duplex,
an IRIG-B circuit is actually a simplex application,
and the daughter card can operate only in Rx or Tx
mode and not both at the same time.

« RX—Theend of the circuit that recovers IRIG-B from
the attached cable and generates IP packets toward
the network.

« TX—The end of the circuit that accepts IP packets,
extracts the IRIG-Bdata codes, and transmits IRIG-B
signaling output onto the cable.
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Table 30: CTP Bundle IRIG-B Port Parameter Settings in CTPView (continued)

Field Function Your Action

Output High This option appears only if you set the direction of Enter a number from 0.00 through 7.85 volts
Volts Level the port to Tx. peak-to-peak.

Specifies the high output level, which is measured
in peak-to-peak voltage. This setting is based on a
50 ohm termination

Output Low This option appears only if you set the direction of Enter a number from 0.00 through 7.85 volts
Volts Level the port to Tx. peak-to-peak.

Specifies the low output level, which is measured in
peak-to-peak voltage. This setting is based on a 50
ohm termination.

Clock Cfg Specifies the type of clocking for the bundle. Select one:

« Custom—The custom clocking configurationis used.

« Voice/IRIG-B Master End—This end of the circuit
generates a clock signal and sends it to the remote
end.

« Voice/IRIG-B Slave End—This end of the circuit
receives the clock signal from the remote end. The
clock slave uses its period to determine when to
sample data and how to transmit data across the
link.

Configuring IRIG-B Port Parameters for CTP Bundles (CTP Menu)

This topic describes how to configure port parameters for IRIG-B daughter cards.

Adaptive clocking is configured by default on IRIG-B bundles, and the packet size is set
to 64 bytes. The packet size combined with the default data rate of 16 Kbps, produces
a packet rate of 32 pps, which is a good packet rate for adaptive clocking.

Before you begin:
« Disable the bundle before you modify the bundle options.
To configure IRIG-B port parameters using the CTP Menu:

1. From the Main Menu, select 1) Bundle Operations.
2. Select1) CTP.

3. Select a bundle from the list. The bundle port must have an IRIG-B daughter card
installed.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

4. Select 3) Port Config.

5. Select 2) Interface.
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6. Select1) Type, and set the type to Optional Interface: IRIG-B.

7. Follow the onscreen instructions, and configure the options as described in Table 31

on page 63.

The options vary depending on whether the bundle is T1 or E1 and whether fractional

T1or Elis configured.

8. To configure clocking for the port, select 3) Clock Config, and configure the Clock
Config option as described in Table 31 on page 63.

Table 31: CTP Bundle IRIG-B Port Parameter Settings in the CTP Menu

Field Function

Direction Specifies the direction of the circuit.
Although the IP circuit connection
through the network is full duplex, an
IRIG-B circuit is actually a simplex
application, and the daughter card can
operate only in Rx or Tx mode and not
both at the same time.

Your Action

Specify yes or no to the question: Is this
an IRIG-B source end (IRIB-B signal
enters CTP)?

« Yes (y)—Setsdirection to Rx. Thisend
of the circuit recovers IRIG-B from the
attached cable and generates IP
packets toward the network

« No (n)—Sets the direction to Tx. This
end of the circuit accepts IP packets,
extracts the IRIG-B data codes, and
transmits IRIG-B signaling output onto
the cable.

Output High Level This setting appears only if you set the
direction of the port to Tx.

Specifies the high output level, which is
measured in peak-to-peak voltage. This
setting is based on a 50 ohm termination

Enter a number from 0.00 through 7.85
volts peak-to-peak.

Output Low Volts Level This setting appears only if you set the
direction of the port to Tx.

Specifies the low output level, which is
measured in peak-to-peak voltage. This
setting is based ona 50 ohm termination.

Enter a number from 0.00 through 7.85
volts peak-to-peak.

Port Speed (kbps) Specifies the data rate on the IP
connection.

Unless network bandwidth is at a
premium, we do not recommend that you
change this value from the default of 16
Kbps.

Enter a number from 1000 through
25,500 bps. The port speed must be a
multiple of 100 bps.
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Table 31: CTP Bundle IRIG-B Port Parameter Settings in the CTP Menu (continued)

Field | Function | Your Action

Clock Config Specifies the type of clocking for the Select one:
bundle.
« 4WTO/IRIG - Master End—This end
of the circuit generates a clock signal
and sends it to the remote end.

« 4WTO/IRIG - Adaptive End—This end
of the circuit receives the clock signal
from the remote end. The clock slave
uses its period to determine when to
sample data and how to transmit data
across the link.

« Custom—The custom clocking
configuration is used.

Configuring Advanced Port Options for CTP Bundles (CTPView)

Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.
. Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.
To configure advanced port options for CTP bundles using CTPView:

1. In the side pane, select Bundle > Configuration.
2. Runyour mouse over the Display and Select an Existing Bundle bar.
3. Inthe table of bundles, select the bundle that you want to modify.

4, Under Port Options, place a check mark in the Advanced Options Show check box
to display advanced parameters, and configure the parameters described in Table 32
on page 64.

5. Click Click to Submit Bundle AND Port Changes.

Table 32: CTP Bundle Advanced Port Options Settings in CTPView

Field Function Your Action

Single Ended Data/Clock Do not change this value without consulting JTAC. Select ENABLED or
Output DISABLED.
Specifies whether or not the CTP device drives received data (RD)
onto data set ready (DSR) and real-time (RT) data onto test mode
(TM).

Reclock to Align Clock Do not change this value without consulting JTAC. Select ENABLED or
and Data DISABLED.
Specifies whether or not to reclock RD with the RT clock to align the
data and the clock.
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Table 32: CTP Bundle Advanced Port Options Settings in CTPView (continued)

Field Function Your Action

Only High TT Checking Specifies that the CTP device disqualifies transmit timing (TT) only  Select ENABLED or
when it is higher than the port speed. DISABLED.
When enabled, this setting keeps the port from going to the TtFail
state when the incoming user clock fluctuates between O and the
configured port rate. If the TT rate goes above the configured port
rate, the CTP device sends the port to the TtFail state to protect the
system from an overspeed TT, which would cause problems for the
port, CTP device, or network.

TT Clock Gated by RTS When request to send (RTS) is inactive, specifies whether or not the  Select ENABLED or
CTP device feeds TT with the internally created clock. DISABLED.

RTS Clock Gated Invert When clock gating is enabled, specifies whether or not to use the Select ENABLED or
inverted RTS signal. DISABLED.

Input/Output Data
Inversion

Specifies whether or not to invert data bound for the interface with Select ENABLED or
data bound for the IP network. DISABLED.

Configuring Advanced Port Options for CTP Bundles (CTP Menu)

Before you begin:

. Disable the bundle before you modify the bundle options.

To configure advanced port options for CTP bundles using the CTP Menu:

1.

2.

5.

6.

From the Main Menu, select 1) Bundle Operations.
Select1) CTP.
Select a bundle from the list.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

Select 3) Port Config.
Select 4) Advanced Options.

Configure the options as described in Table 33 on page 65.

Table 33: CTP Bundle Advanced Port Option Settings in the CTP Menu

Field | Function , Your Action

Single ended data/clock outputs Do not change this value without Selectyorn.

consulting JTAC.

Specifies whether or not the CTP device
drives received data (RD) onto data set
ready (DSR) and real-time (RT) data
onto test mode (TM).
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Table 33: CTP Bundle Advanced Port Option Settings in the CTP Menu (continued)

Field | Function | Your Action

Reclock RD to align RD/RT Do not change this value without Selectyorn.
consulting JTAC.

Specifies whether or not to reclock RD
with the RT clock to align the data and
the clock.

Only high TT checking Specifies that the CTP device disqualifies  Selecty orn.
transmit timing (TT) only whenitis higher
than the port speed.

When enabled, this setting keeps the port
from going to the TtFail state when the
incoming user clock fluctuates between
0 and the configured port rate. If the TT
rate goes above the configured port rate,
the CTP device sends the port to the
TtFail state to protect the system from
an overspeed TT, which would cause
problems for the port, CTP device, or
network.

TT Clock Gated by RTS When request to send (RTS) is inactive,  Selectyorn.
specifies whether or not the CTP device
feeds TT with the internally created

clock.

RTS Clock Gate Invert When clock gating is enabled, specifies Selectyorn.
whether or not to use the inverted RTS
signal.

Input/Output Data Invert Specifies whether or not to invert data Selectyorn.

bound for the interface with data bound
for the IP network.

Selecting the Type of Clocking on Serial Ports for CTP Bundles (CTPView)

This topic describes how to select the type of clocking that you want to use on serial
ports. The type of clocking supported depends on the type of encoding you are using.

Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.
« Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.
To specify the clocking type for CTP bundles using CTPView:

1. In the side pane, select Bundle > Configuration.

2. Runyour mouse over the Display and Select an Existing Bundle bar.
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3. Inthe table of bundles, select the bundle that you want to modify.

4. Under Port Options, select a clocking type in the Clock Cfg field. Table 34 on page 67
describes the clocking types that are supported for each encoding type.

5. Click Click to Submit Bundle AND Port Changes.

Table 34: Clocking Type Supported for Each Encoding Type as Displayed in CTPView

Encoding Type Clocking Type Supported

NRZ and TDM with interface mode You can specify the following clocking methods for NRZ and TDM circuits with DCE
set to DCE. mode specified:

« CfgRate - Int Clk—Configured rate without external TX clock (TT). The CTP device
synthesizes the rate that is used on the ST and RT outputs to the attached device.
The ST is used to sample Send Data from the attached DTE. The clock is created by
the CTP DDS circuitry and logic. This option is commonly used on circuits that are
less than 1 Mbps.

« CfgRate - Ext Clk—Configured rate with external TX clock (TT). The CTP device
synthesizes the rate that is used on the ST and RT outputs to the attached device.
The clock is created by the DDS circuitry and logic. This option is used to sample
Send Data from the attached device. Assumes that the attached device is using ST
or clock reference traceable to CTP reference. Typically used for higher data rates
(>1Mbps) and long cable.

« All Clock - Ext Clk—All clocked with external TX clock (TT). The CTP clock uses the
external TT timing from the DTE for all clocking. Ext TT is used to sample Send Data
from the attached device, to generate the RT clock, and to clock data into the IP
network.

« Adap Rate - Ext Clk—Adaptive clocking with external TX clock (TT).

« Adap Rate - Int Clk—Adaptive clocking with internal clock.

« Auto Rate - Int Clk—Autobaud rate with internal clock.

« Auto Rate - Ext Clk—Autobaud rate with external clock.

« TDM/TDC Interleaved Slow Port—Available only on odd-numbered ports. Use this
option for the low-speed port of a domain correlation (TDC) circuit.

« Custom—The custom clocking configuration is used.

NRZ and TDM with interface mode You can specify the following clocking methods for NRZ and TDM circuits with DTE
setto DTE mode specified:

o Custom—The custom clocking configuration is used.

« DTE, All Clocked by Ext Clk (ST/RT)—The DCE equipment provides all clocks. The
ST input clock is used to clock out the external transmit clock (TT) and the send
data (SD). The RT input clock is used to clock in the receive data (RD).

ISOCH You can specify the following clocking methods for ISOCH circuits:

« ISOCH - Master End—This end of the circuit generates a clock signal and sends it to
the remote end. Configure ISOCH - Slave End at the remote end.

» ISOCH - Slave End—This end of the circuit uses adaptive clocking to receive the clock
signal from the remote end. The clock slave uses its period to determine when to
sample data and how to transmit data across the link.

If you specify slave end, the adaptive clocking configuration appears.
« Custom—The custom clocking configuration is used.
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Table 34: Clocking Type Supported for Each Encoding Type as Displayed in CTPView (continued)

Encoding Type Clocking Type Supported

CDI You can specify the following clocking methods for CDI circuits:

« CDI - Master End—This end of the circuit generates a clock signal and sends it to the
remote end. Configure CDI - Slave End at the remote end.

« CDI - Slave End—This end of the circuit uses adaptive clocking to receive the clock
signal from the remote end. The clock slave uses its period to determine when to
sample data and how to transmit data across the link.

If you specify slave end, the adaptive clocking configuration appears.
« Custom—The custom clocking configuration is used.

MSTAR You can specify the following clocking methods for MSTAR circuits:

« MSTAR - Master End—This end of the circuit generates a clock signal and sends it
to the remote end. Configure MSTAR - Slave End at the remote end.

« MSTAR - Slave End—This end of the circuit uses adaptive clocking to receive the
clock signal from the remote end. The clock slave uses its period to determine when
to sample data and how to transmit data across the link.

If you specify slave end, the adaptive clocking configuration appears.
« Custom—The custom clocking configuration is used.

TRANS You can specify the following clocking methods for TRANS circuits:

« TRANS - Master End—This end of the circuit generates a clock signal and sends it to
the remote end. Configure TRANS - Slave End at the remote end.

« TRANS - Slave End—This end of the circuit uses adaptive clocking to receive the
clock signal from the remote end. The clock slave uses its period to determine when
to sample data and how to transmit data across the link.

If you specify slave end, the adaptive clocking configuration appears.
« Custom—The custom clocking configuration is used.

Selecting the Type of Clocking on Serial Ports for CTP Bundles (CTP Menu)

This topic describes how to select the type of clocking that you want to use on serial
ports. The type of clocking supported depends on the type of encoding you are using.

Before you begin:
. Disable the bundle before you modify the bundle options.

CTP Menu gives you the option of selecting the clocking type when you change the
interface encoding for a circuit. You can also specify the clocking type for CTP bundles
using the CTP Menu as follows:

1. From the Main Menu, select 1) Bundle Operations.
2. Select1) CTP.
3. Select a bundle from the list.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.
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4. Select 3) Port Config.
5. Select 3) Clock Config.
6. Select1) Port Clock Config.

7. Configure the options as described in Table 35 on page 69.

Table 35: Clocking Type Supported for Each Encoding Type as Displayed in CTP Menu

Encoding Type Clocking Type Supported

NRZ and TDM with interface mode You can specify the following clocking methods for NRZ and TDM circuits with DCE
set to DCE mode specified:

« Custom—The custom clocking configuration is used.

« Configured Rate, w/o Ext Tx Clk (TT)—Configured rate without external TX clock
(TT). The CTP device synthesizes the rate that is used on the ST and RT outputs to
the attached device. The ST is used to sample Send Data from the attached DTE.
The clock is created by the CTP DDS circuitry and logic. This option is commonly
used on circuits that are less than 1 Mbps.

« Configured Rate, Ext Tx Clk (TT—Configured rate with external TX clock (TT). The
CTP device synthesizes the rate that is used on the ST and RT outputs to the attached
device. The clock is created by the DDS circuitry and logic. This option is used to
sample Send Data from the attached device. Assumes that the attached device is
using ST or clock reference traceable to CTP reference. Typically used for higher data
rates (>1 Mbps) and long cable.

o All Clocked by Ext Tx Clk (TT)—All clocked with external TX clock (TT). The CTP
device uses the external TT timing from the DTE for all clocking. Ext TT is used to
sample Send Data from the attached device, to generate the RT clock, and to clock
data into the IP network.

« Adaptive Rate, Ext Tx Clk (TT)—Adaptive clocking with external TX clock (TT).

« Adaptive Rate, w/0 Ext Tx Clk (TT)—Adaptive clocking with internal clock.

« Autobaud Rate, Ext Tx Clk (TT)—Autobaud rate with internal clock.

« Autobaud Rate, w/o Ext Tx Clk (TT)—Autobaud rate with external clock.

« TDM/TDC Interleaved Slow Port—Available only on odd-numbered ports. Use this
option for the low-speed port of a domain correlation (TDC) circuit.

NRZ and TDM with interface mode You can specify the following clocking methods for NRZ and TDM circuits with DTE
set to DTE mode specified:

» Adaptive Rate, Ext Tx Clk (TT)—Adaptive clocking with external TX clock (TT).
« Adaptive Rate, w/o Ext Tx Clk (TT)—Adaptive clocking with internal clock.

« Autobaud Rate, Ext Tx Clk (TT)—Autobaud rate with internal clock.

« Autobaud Rate, w/o Ext Tx Clk (TT)—Autobaud rate with external clock.

« DTE, All Clocked by Ext Clk (ST/RT)—The DCE equipment provides all clocks. The
ST input clock is used to clock out the external transmit clock (TT) and the send
data (SD). The RT input clock is used to clock in the receive data (RD).

« TDM/TDC Interleaved Slow Port—Available only on even-numbered bundles. Use
this option for the slower-port of the domain correlation (TDC) circuit.

« Custom—The custom clocking configuration is used.
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Table 35: Clocking Type Supported for Each Encoding Type as Displayed in CTP
Menu (continued)

Encoding Type Clocking Type Supported

ISOCH You can specify the following clocking methods for ISOCH circuits:

« Adaptive Rate, Ext Tx Clk (TT)—Adaptive clocking with external TX clock (TT).
« Adaptive Rate, w/o Ext Tx Clk (TT)—Adaptive clocking with internal clock.

« Autobaud Rate, Ext Tx Clk (TT)—Autobaud rate with internal clock.

« Autobaud Rate, w/o Ext Tx Clk (TT)—Autobaud rate with external clock.

« ISOCH - Master End—This end of the circuit generates a clock signal and sends it to
the remote end. Configure ISOCH - Adaptive End at the remote end.

« ISOCH - Adaptive End—This end of the circuit uses adaptive clocking to receive the
clock signal from the remote end. The clock slave uses its period to determine when
to sample data and how to transmit data across the link.

« Custom—The custom clocking configuration is used.

CDI You can specify the following clocking methods for CDI circuits:

» Adaptive Rate, Ext Tx Clk (TT)—Adaptive clocking with external TX clock (TT).
« Adaptive Rate, w/o Ext Tx Clk (TT)—Adaptive clocking with internal clock.

« Autobaud Rate, Ext Tx Clk (TT)—Autobaud rate with internal clock.

« Autobaud Rate, w/o Ext Tx Clk (TT)—Autobaud rate with external clock.

« CDI - Master End—This end of the circuit generates a clock signal and sends it to the
remote end. Configure CDI - Adaptive End at the remote end.

« CDI- Adaptive End—This end of the circuit uses adaptive clocking to receive the clock
signal from the remote end. The clock slave uses its period to determine when to
sample data and how to transmit data across the link.

o Custom—The custom clocking configuration is used.

MSTAR You can specify the following clocking methods for MSTAR circuits:

« Adaptive Rate, Ext Tx Clk (TT)—Adaptive clocking with external TX clock (TT).
« Adaptive Rate, w/o Ext Tx Clk (TT)—Adaptive clocking with internal clock.

« Autobaud Rate, Ext Tx Clk (TT)—Autobaud rate with internal clock.

« Autobaud Rate, w/o Ext Tx Clk (TT)—Autobaud rate with external clock.

« MSTAR - Master End—This end of the circuit generates a clock signal and sends it
to the remote end. Configure MSTAR - Adaptive End at the remote end.

« MSTAR - Adaptive End—This end of the circuit uses adaptive clocking to receive the
clock signal from the remote end. The clock slave uses its period to determine when
to sample data and how to transmit data across the link.

« Custom—The custom clocking configuration is used.
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Table 35: Clocking Type Supported for Each Encoding Type as Displayed in CTP
Menu (continued)

Encoding Type Clocking Type Supported

TRANS You can specify the following clocking methods for TRANS circuits:

» Adaptive Rate, Ext Tx Clk (TT)—Adaptive clocking with external TX clock (TT).
« Adaptive Rate, w/o Ext Tx Clk (TT)—Adaptive clocking with internal clock.

« Autobaud Rate, Ext Tx Clk (TT)—Autobaud rate with internal clock.

« Autobaud Rate, w/o Ext Tx Clk (TT)—Autobaud rate with external clock.

« TRANS - Master End—This end of the circuit generates a clock signal and sends it to
the remote end. Configure TRANS - Adaptive End at the remote end.

« TRANS - Adaptive End—This end of the circuit uses adaptive clocking to receive the
clock signal from the remote end. The clock slave uses its period to determine when
to sample data and how to transmit data across the link.

« Custom—The custom clocking configuration is used.

Configuring Custom Clocking for CTP Bundles (CTPView)

The custom clocking configuration allows you to configure the source for all clocks and
specify which clocks are used to sample and transmit data. The configuration provides
complete control over how clocks are used, and we recommend that you have a good
understanding of circuit and system clocking before you use this configuration.

You can use custom clocking to:

- Configure the interface to use nonstandard clock configurations that meet the timing
needs of your application.

« Configure asymmetric clocks.

. Create special configurations for devices such as tactical radios.
Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.
« Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.
To configure custom clocking for CTP bundles using CTPView:

1. Inthe side pane, select Bundle > Configuration.

2. Runyour mouse over the Display and Select an Existing Bundle bar.
3. Inthe table of bundles, select the bundle that you want to modify.

4. Under Port Options in the Clock Cfg field, select Custom.

5. Place acheck markinthe Custom Clocking Options show check box to display custom
clocking parameters, and configure the parameters described in Table 36 on page 72.
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The options vary depending on the I/F Type selected.
6. Click Click to Submit Bundle AND Port Changes.

Table 36: CTP Bundle Custom Clocking Settings in CTPView

Field Function Your Action

DDS Frequency  Specifies a fixed frequency for the Direct ~ Enter a number from 1through 2,147,483,647 Hz.
Digital Synthesizer (DDS).

DDS Post Specifies the divider for the DDS. Enter a number from O through 4.
Divider
DDS Source Specifies the clock source for the DDS. Select one:

« USER—Clock is recovered from the user equipment.

« ADAP—DDS uses adaptive clocking torecover the clock signal
from the remote CTP device.

« AUTO—Use for the autobaud feature. This setting enables
the monitoring of OAM packets for the other end terminal
timing (TT) frequency, and processing to accommodate
frequency changes that are detected.

DIV Source Specifies the source for the divider clock.  Select one:
The DIV clock is an alternate clock
generator for the bundle, and its output « DDS—Direct digital synthesizer clock generator.

clock is an even integer divider of its . OSC—Oscillator system clock.
source clock.

The divider is used to configure
asymmetric circuits.

For example, if the source clock is 512 KHz,
the output of the DIV clock can be 256
KHz, 128 KHz, 85.333 KHz, etc.

DIV Clk Divider Specifies the divider clock value. Theclock  Enter an even number from 2 through 64,000.
value of the DIV source is divided by this
value to obtain the output clock value of
the DIV clock.

ST Net Bound Specifies the clock used for Send Timing  Select one:

I/F Clock on the network bound interface.
« OFF—No clock is used.

Correct?
« DDS—Direct digital synthesizer clock generator.

« TT—Transmit timing clock. The interface clock signal from
the DTE to the DCE (CTP device). The TT clock is used only if
the bundle is configured as the DCE.

« DIV—Divider clock generator.

« ST—Send timing clock. The interface clock signal from the

DCE to the DTE (CTP device). The ST clock is used only if the
bundle is configured as the DTE.
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Table 36: CTP Bundle Custom Clocking Settings in CTPView (continued)

Field Function Your Action

RF Net Bound Specifies the clock used for Receive Select one:
I/F Clock Frequency on the network bound
interface. « OFF—No clock is used.
Correct?

« DDS—Direct digital synthesizer clock generator.

« TT—Transmit timing clock. The interface clock signal from
the DTE to the DCE (CTP device). The TT clock is used only if
the bundle is configured as the DCE.

« DIV—Divider clock generator.

« ST—Send timing clock. The interface clock signal from the

DCE to the DTE (CTP device). The ST clock is used only if the
bundle is configured as the DTE.

RX Net Bound Specifies the clock used for the Receive Select one:
SCC Clock Data path on the network bound serial
communications controller (SCC). » OFF—No clock is used.

« DDS—Direct digital synthesizer clock generator.

« TT—Transmit timing clock. The external transmit clock used
to provide clocking from the CTP device to the user equipment.

« DIV—Divider clock generator.

« ST—Send timing clock. The interface clock signal from the
user equipment to the CTP device.

RT I/F Bound Specifies the clock used for Receive Select one:
I/F Clock Timing on the interface bound interface.
« OFF—No clockis used.

« DDS—Direct digital synthesizer clock generator.

« TT—Transmit timing clock. The external transmit clock used
to provide clocking from the CTP device to the user equipment.

« DIV—Divider clock generator.

« ST—Send timing clock. The interface clock signal from the
user equipment to the CTP device.

TXI/F Bound Specifies the clock used for the Transmit ~ Select one:
SCC Clock Data path on the interface bound serial
communications controller (SCC). « OFF—No clock is used.

« DDS—Direct digital synthesizer clock generator.

« TT—Transmit timing clock. The external transmit clock used
to provide clocking from the CTP device to the user equipment.

« DIV—Divider clock generator.

« ST—Send timing clock. The interface clock signal from the
user equipment to the CTP device.
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Configuring Custom Clocking for CTP Bundles (CTP Menu)

The custom clocking configuration allows you to configure the source for all clocks and
specify which clocks are used to sample and transmit data. The configuration provides
complete control over how clocks are used, and we recommend that you have a good
understanding of circuit and system clocking before you use this configuration.

You can use custom clocking to:

« Configure the interface to use nonstandard clock configurations that meet the timing
needs of your application.

« Configure asymmetric clocks.

. Create special configurations for devices such as tactical radios.
Before you begin:

. Disable the bundle before you modify the bundle options.

To configure custom clocking for CTP bundles using the CTP Menu:

1. From the Main Menu, select 1) Bundle Operations.
2. Select1) CTP.
3. Select a bundle from the list.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

4. Select 3) Port Config.

5. Select 3) Clock Config.

6. Select 1) Port Clock Config.
7. Select Custom.

8. Configure the options as described in Table 37 on page 75.
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Table 37: CTP Bundle Custom Clocking Settings in the CTP Menu

Field | Function | Your Action

DDS Synthesizer Source

Specifies the clock source for the DDS.

Select:

« User (Ol)—Clock s recovered from the
user equipment.

« Adaptive—DDS uses adaptive clocking
to recover the clock signal from the
remote CTP device.

« Autobaud—Use for the autobaud
feature. This setting enables the
monitoring of OAM packets for the
other end terminal timing (TT)
frequency, and processing to
accommodate frequency changes
that are detected.

DIV (clk divider) Source

Specifies the source for the divider clock.
The DIV clock is an alternate clock
generator for the bundle, and its output
clock is an even integer divider of its
source clock.

The divider is used to configure
asymmetric circuits.

For example, if the source clock is 512
KHz, the output of the DIV clock can be
256 KHz, 128 KHz, 85.333 KHz, etc.

Select:

« DDS Output—Direct digital synthesizer
clock generator.

« Oscillator—Oscillator system clock.

DIV (clk divider) Value

Specifies the divider clock value. The
clock value of the DIV source is divided
by this value to obtain the output clock
value of the DIV clock.

Enter an even number from 2 through
64,000.

ST (net bound i/f) clk sel

Specifies the clock used for Send Timing
on the network bound interface.

Select one (the values that appear
depend on whether the bundle is
configured as the DCE or as the DTE):

« OFF—No clock is used.
Correct?

« ST (ext clk)—Send timing clock. The
interface clock signal from the DCE to
the DTE (CTP device).

« DDS (synth)—Direct digital synthesizer
clock

o TT (ext clk)—Transmit timing clock.
The interface clock signal from the
DTE to the DCE (CTP device).

o RT (ext clk)—Receive timing clock.
Interface clock signal from the DCE to
the DTE (CTP device).

« DIV (synth)—Divider clock generator.
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Table 37: CTP Bundle Custom Clocking Settings in the CTP Menu (continued)

Field | Function | Your Action

RF (net bound fifo) clk sel Specifies the clock used for Receive Select one (the values that appear
Frequency on the network bound depend on whether the bundle is
interface. configured as the DCE or as the DTE):

« OFF—No clockis used.

« ST (ext clk)—Send timing clock. The
interface clock signal from the DCE to
the DTE (CTP device).

« DDS (synth)—Direct digital synthesizer
clock

o TT (ext clk)—Transmit timing clock.
The interface clock signal from the
DTE to the DCE (CTP device).

o RT (ext clk)—Receive timing clock.
Interface clock signal from the DCE to
the DTE (CTP device).

« DIV (synth)—Divider clock generator.

RX (net bound scc) clk sel Specifies the clock used for the Receive  Select one (the values that appear
Data path on the network bound serial depend on whether the bundle is
communications controller (SCC). configured as the DCE or as the DTE):

« OFF—No clock is used.

o ST (ext clk)—Send timing clock. The
interface clock signal from the DCE to
the DTE (CTP device).

« DDS (synth)—Direct digital synthesizer
clock

o TT (ext clk)—Transmit timing clock.
The interface clock signal from the
DTE to the DCE (CTP device).

« RT (ext clk)—Receive timing clock.
Interface clock signal from the DCE to
the DTE (CTP device).

« DIV (synth)—Divider clock generator.

RT (i/f bound i/f) clk sel Specifies the clock used for Receive Select one:
Timing on the interface bound interface.
« OFF—No clockis used.
This parameter appears only ifyouhave , ppg (synth)—Direct digital synthesizer
configured the bundle as the DCE. clock

o TT (ext clk)—Transmit timing clock.
The interface clock signal from the
DTE to the DCE (CTP device).

« DIV (synth)—Divider clock generator.
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Table 37: CTP Bundle Custom Clocking Settings in the CTP Menu (continued)

Field | Function | Your Action

TT (i/f bound i/f) clk sel Specifies the Transmit Timing clock on
the interface bound interface.

This parameter appears only if you have
configured the bundle as the DTE.

Select one:

« ST (ext clk)—Send timing clock. The
interface clock signal from the DCE to
the DTE (CTP device).

« DDS (synth)—Direct digital synthesizer
clock

o RT (ext clk)—Receive timing clock.
Interface clock signal from the DCE to
the DTE (CTP device).

« DIV (synth)—Divider clock generator.

TX (i/f bound scc) clk sel Specifies the clock used for the Transmit
Data path on the interface bound serial
communications controller (SCC).

Select one (the values that appear
depend on whether the bundle is
configured as the DCE or as the DTE):

« OFF—No clockis used.

« ST (ext clk)—Send timing clock. The
interface clock signal from the DCE to
the DTE (CTP device).

« DDS (synth)—Direct digital synthesizer
clock

o TT (ext clk)—Transmit timing clock.
The interface clock signal from the
DTE to the DCE (CTP device).

« RT (ext clk)—Receive timing clock.
Interface clock signal from the DCE to
the DTE (CTP device).

« DIV (synth)—Divider clock generator.

Configuring Adaptive Clocking for CTP Bundles (CTPView)

The adaptive clocking configuration allows you to modify attributes that affect the
adaptive clocking algorithm. The default settings are acceptable for most applications.
We recommend that you change these settings only with the assistance of JTAC.

Before you begin:

. Logintothe CTPView software at least at the Net_Admin level.

« Connect the CTPView server to the CTP device for which you want to configure bundles.

. Disable the bundle before you modify the bundle options.

To configure adaptive clocking for CTP bundles using CTPView:

1. Inthe side pane, select Bundle > Configuration.

2. Runyour mouse over the Display and Select an Existing Bundle bar.

3. Inthe table of bundles, select the bundle that you want to modify.
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4. Under Port Options in the Clock Cfg field, select Adap Rate - Ext Clk or Adap Rate -

5. Place a check mark in the Adaptive Clocking Options show check box to display

adaptive clocking parameters, and configure the parameters described in Table 38
on page 78.

6. Click Click to Submit Bundle AND Port Changes.

Table 38: CTP Bundle Adaptive Clocking Settings in CTPView

Field
Initialize Adaptive Settings

Function

Sets the adaptive clocking configuration
to the default settings.

Your Action

Place a check markin the Yes check box.

Aggressive Calc Period

Specifies the time period during initial
start of adaptive clocking during which
packet samples that are experiencing
the least delay through the network are
collected. These samples are used for
aggressive state calculations.

Enter a number from 3 through 200
seconds.

Maintenance Calc Period

Specifies the time period during normal
adaptive clocking during which packet
samples that are experiencing the least
delay through the network are collected.
These samples are used for maintenance
state calculations.

Enter a number from 3 through 300
seconds.

Slope for Maintenance

Specifies the number of packets per
minute, which, when reached, causes the
adaptive clocking algorithm to change
from aggressive state to maintenance
state. Lower values result in longer
switchover times with a clock value
closer to the remote clock.

Enter a number from 1through 100
packets per minute.

Maintenance Decay

Specifies how quickly the clocking
corrects to the buffer set point while in
maintenance state.

Enter a number from 2 though 120
seconds.

Max Clock Adjustment Value

Specifies a cap for frequency
acceleration, which constrains the
frequency adjustments to the adaptive
clock.

Entera number from1through 200 parts
per billion.

Max Clock Offset

Specifies a cap for frequency velocity,
which constrains the frequency velocity
of the adaptive clock.

Enter a number from 1through 400
packets per minute.

Max Buffer Error

Specifies the buffer error rate required
to change the adaptive clocking
algorithm state from maintenance to
aggressive.

Enter a number from 100 through
1,000,000 microseconds.
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Related . Adaptive Clocking Overview for CTP Bundles on page 5
Documentation

Configuring Adaptive Clocking for CTP Bundles (CTP Menu)

The adaptive clocking configuration allows you to modify attributes that affect the
adaptive clocking algorithm. The default settings are acceptable for most applications.
We recommend that you change these settings only with the assistance of JTAC.

Before you begin:
- Disable the bundle before you modify the bundle options.
To configure adaptive clocking for CTP bundles using the CTP Menu:

1. From the Main Menu, select 1) Bundle Operations.
2. Select1) CTP.
3. Select a bundle from the list.

If you select an active bundle, you are prompted to disable the bundle before
configuring it.

4. Select 3) Port Config.

5. Select 3) Clock Config.

6. Select 1) Port Clock Config.

7. Select Set Adaptive Parameters.

8. Configure the options as described in Table 39 on page 79.

Table 39: CTP Bundle Adaptive Clocking Settings in the CTP Menu

Field Function ‘ Your Action

Set to Defaults Sets the adaptive clocking configuration  Select Set to Defaults.
to the default settings.
AGGR Seconds/Calc Specifies the time period during initial Enter a number from 3 through 200

start of adaptive clocking during which seconds.
packet samples that are experiencing the

least delay through the network are

collected. These samples are used for

aggressive state calculations.

MNTN Seconds/Calc Specifies the time period during normal Enter a number from 3 through 300
adaptive clocking during which packet seconds.
samples that are experiencing the least
delay through the network are collected.
These samples are used for maintenance
state calculations.
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Table 39: CTP Bundle Adaptive Clocking Settings in the CTP Menu (continued)

Field | Function | Your Action

Slope for MNTN in ppm Specifies the number of packets per Enter a number from 1 through 100
minute, which when reached, causes the  packets per minute.
adaptive clocking algorithm to change
from aggressive state to maintenance
state. Lower values result in longer
switchover times with a clock value
closer to the remote clock.

Maintenance Decay in calcs Specifies how quickly the clocking Enter a number from 2 though 120
corrects to the buffer set point while in seconds.
maintenance state.

Max Clock Adjust in ppb Specifies a cap for frequency Enter a number from 1through 1000
acceleration, which constrains the parts per billion.
frequency adjustments to the adaptive
clock.

Max Clock Offset in ppm Specifies a cap for frequency velocity, Enter a number from 1through 400

which constrains the frequency velocity  packets per minute.
of the adaptive clock.

Max Buffer Error in usec Specifies the buffer error rate requiredto  Enter a number from 100 through
change the adaptive clocking algorithm 1,000,000 sec.
state from maintenance to aggressive.

Related . Adaptive Clocking Overview for CTP Bundles on page 5
Documentation
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