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Chapter 3: Commissioning

This chapter provides post-ingalation indructions on provisoning, configuring, caibrating,
testing, and commissioning the Ripwave Base Station.

Review Customer Network Plans

As part of preparing to put the BTS into commission, it isimportant to review the actud ingaled
Ste againg the customer Network Architecture Plan - i.e., checking that al equipment and
software are indtdled and available for use. Verify that dl routers are ingtaled and 1P addresses
are correct. Findly, make sure the ingtallation is gpproved and signed off by al responsble

parties.

|nstall EM S Server

The EMS s the management interface for al dementsin the Ripwave sysem. The EMS Server
has to be instadled on a computer that is connected directly to the Base Station (called the Test
EMYS) or through the system backhaul (customer EMS).

For testing purposes, the Test EM S Server is connected through an Ethernet hub or switch to the
Ethernet port found on the front of the BTS (Figure 48). Note that the EMS Server does not
support more than one Network Interface Card (NIC).

The other port on the front of the CC card isa Seria (Universal Data) Port, dso known asthe
Console Port. Using alaptop/portable computer connected through the data port, an on-dte
technician can communicate directly with the BTS using atermind emulation software package.
However, thisis not recommended. It is aways best to rely on the EM S interface for BTS
informetion.

When connecting the Ripwave equipmert to the backhaul, refer to the Regulatory Information in
Chapter 1, Page 8 — specificdly regarding cabling to Ethernet or T1 backhauls. Ethernet
connections require a UL497B listed protection device to be instaled between the BTS and the
first network device. T1 connections must be routed from the BTS through a UL497 listed
protection device at the demarcation point. The interconnect cables for T1 backhauls must be a
minimum #26 AWG wire, in accordance with NEC/CEC standards.
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Figure48: Portson CC and MDM Cards
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If the cusomer'sEMSisingaled and can be accessed through the backhaul, it can be connected
viaT1 or Ethernet to the BTS and used for testing purposes. The EMS software ingtdlation
procedures can be found in the EMS Software Installation Guide, P/N 40-00017-00.

After the EMS Server and Client gpplications are ingtaled, the EM S database needs to be
configured with the settings that are designated for the Base Station. The settings are found in the

Network Architecture Plan provided by the customer.

Verify Cable Connections

Before proceeding, verify that dl power is connected and present. Ensurethat al T1 or Ethernet
connections are ingtalled correctly and are active. Verify that the BTS and the RFS are properly

inddled and that all cables are connected.
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Configure & Power Up the BTS

Overview

During initia power up aminima set of configuration parameters have to be input to the BTS
through the serid port on the CC card. These early configuration parameters are referred to as
the “boot parameters’. They are required to get the BTS to communicate with the EM S Server so
that al the configuration data can be downloaded from EMSto the BTS,

The PC used at thispoint isaTest EMS Server (i.e, laptop). If the customer’s actud EMS
Server isavailable, aseparate Test EMS (i.e., laptop) may not be necessary. For smplification,
whether itisa Test EM S laptop or the customer’s EMS Server, we refer to the device at this
stage asthe Test EMS.

Set Up the Test EMS

Typicaly, in order to keep a constant link an Ethernet hub (10/100 Base-T) connects the Test
EMSto the BTS viaamde to femae RS-232 cable connected to the CC seria port. A
connection between the serid port on the CC and the serid port on the Test EMS isdso used.
Standard communication software, i.e., a tandard termina emulation program, such as Windows
HyperTerm or TeraTerm, is used during these early configuration stages.

Step 1. Verify dl RF cables going to the BTS are securely connected to the proper comector.

Step 2. Connect an Ethernet cable to the Ethernet connector located on the CC card and to an
Ethernet hub. Connect another Ethernet cable from the Ethernet hub to the Ethernet
connector on the PC containing the Test EM S Server and Client applications.

Step 3. Connect an RS-232 cable (DB-9 maleto female) to the serid port (UART) located on
the CC card to the serid port connector on the Test EMS computer.

Y § Note: A VT 100 termind or any standard Windows based ASCII termind emulation

program can be used for connecting to the serid port. The connection for
HyperTermind is explained here. The steps to get to the HyperTermina program may
be different due to variances in the Operating Systems and in the setup of the PC.

Step 4. Power onthe Test EMS Server.

Step 5. On the desktop, go to Start > Programs > Accessories > Hyper Terminal >
HyperTermind (using whichever termind emulation program you are running).

Step 6. Inthe COM1 Properties window (Figure 49), under the Port Settings tab, enter the
following configuration options. Click OK.
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Figure49: COM1 Properties
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Step 7. Onthe Test EMS Server, click on the Server icon to sart the EMS Server. NOTE: This
step assumes you have loaded and configured the EMS Server & Client gpplications.

Step 8.  Click onthe EMS Configuration & Alarm Manager (CAM) icon to start the EMS
Client GUI.

Step 9. At the EMS Configuration & Alarm Manager login screen, enter the user name and
password. The defaults are both emsAdmin.

Add BTSIin EMS

Once you have the CAM application running on the Test EMS server, you will need to click on
the BTS eement tab to add the new BTS. Only the minima configuration parameters have to be
completed a thistime - i.e.,, BTS name, ID, IP address, subnet mask, and gateway. Follow the
Network Architecture Plan designed for this system.

Also configure the GPS offset time. The default is O minutes, indicating the BTS would be
located in the same time zone as Greenwich Mean Time (GMT). Change this vaue to whatever
time is gppropriate to the location of the BTS in reation to GMT time zone. For example, if the
BTSislocated in Ddlas, Texas, which is 6 hours behind GMT time zone, you would enter —360.
Asyou will see in the section that follows, you will dso configure the RFS plitter loss at this
time. For more details about configuring aBTS, refer to the Ripwave Configuration Guide.
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Configure RFS (Splitter LossValue)

Each RFS shipped is pre-programmed for the customer’ s specific operating environment. An
RFS Configuration CD accompanies the RFS equipment when it is shipped. The CD includes an
RFS script and a Quick Guide with procedures on selecting the appropriate splitter loss valuesto
be entered into the EM S database for the given Base Station. Each Configuration disk is unique
to theindividuad RFSthat is shipped. Y ou cannot use the same disk on other RFS equipment.

RFS Configuration Procedure

Step 1.  Remove the RFS Configuration disk from the RFS packaging, and insart it in the
floppy drive of the Test EMS.

Step 2. Copy thefolder named “RFS’ that is on the disk to the Test EMS Server:
<emsingd| dir>/scripts.
It will take approximately 20 seconds to complete.

Step 3. Open the new folder on the EMS server. You will seealig of file names. The format
of thefile namesisasfollows

RFS serial number_frequency.cli

Example “RFS 024300001 2402500.cli” - This example of the configuretion fileis
for an RFS with seria number 024300001 and a center frequency of 2.4025.

Veify the correct serid number in the file name againgt the serid number of the RFS
equipment. The equipment serial number may be found on the back of the RFS pand
or on the sde of the bottom cylinder of the omni antenna.

Step 4.  Determine which file you need to run, depending on the provisioned frequency of your
BTS.

NOTE: For 2.6 GHz systems, select the frequency that is closest to your provisioned
center frequency. To find the provisioned center frequency for your BTS, open the
EMS Configuration & Alarm Manager (CAM) application. Sdlect the BTS tab and
soecific BTS, then Air Interface / Layer 2/ Carrier Data/ Show Configuration. This
will display the center frequency information.

Step 5. Open the selected CLI file for editing using any text processing application program.
Note the power splitter values listed there (i.e., write them down or print them out).

Step 6. Modify the line that starts with “bts’ by changing the BTSID for your BTS. The
default is“BTS 1”. For example, if the ID for your BTSis 252, changethe“1” to
“252".
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Step 7. Savethisfile astext, and then close it.

Step 8. Start the EMS Config CLI1 application to run “script <CLI script>". Do this by entering
the following:
>enable <user name> <password>
>configure
>geript seripts/rfgrfs <serid number>_<7-digit frequency>.cli

NOTE: For Unix operating systems, the CLI text is case sengtive and the dash marks
should be backward dashesinstead of forward dashes.

Step 9. View the Power Splitter values in EM S to verify that the CLI script ran as expected.
The Power Splitter values may be found under Layer 1/ Show Configuration >
Antenna Table. Y ou will need to “Refreshi’ the active screen to view the updated
information.

Step 10. Type“Exit” twice to exit the Config CLI edit mode.

Power Up BTS

Now you are ready to power up the BTS.

Step 1. Ensurethat input power has been connected to the BTS.

Step 2. Switch the Power to ON. If the BTS isa Combo Chassis, the switch islocated on the
top right front of the BTS. The green Power On light next to the switch will illuminate
(Figure 50).

If the BTSisa Split Chassis, the Power ON switch islocated on the back lower middle
of the Digitd shdlf. The green LEDs on the RF/PA modules and the circuit cards in the
BTS chasss should illumingte.

The Power switch for the TTA islocated on the lower middle back of the chasss.
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Figure50: BTS Power On Switches
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Step 3. Watch for the auto-boot countdown command. Typein config on the computer
keyboard to interrupt the standard boot sequence. The window of timeto typein
“config” after auto-boot startsis 20 seconds.

BT S Bootup

The BTSis shipped with a default vaue of a 20-second countdown to interrupt the standard
bootup sequence. Y ou can escape the standard bootup when the display shows the following:

autoboot countdown : quick [quick|delayed]
To excape theinitiaization sequence, typein config before the 20-second counter reaches zero.

G Note: Under the next section, “Boot Prompt”, you will see how to disable the 20-second
countdown in lieu of a shorter, 1-second countdown. This will minimize downtime
during unattended restart conditions, for example, if thereis a power outage and the BTS
IS recovering.
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Boot Prompt

After you have escagped from the automated boot sequence, the console will display a
rudimentary Boot prompt:

[Navini Boot]:
This prompt offers the ability to perform asmall set of operations. Enter *?’ or ‘h’ followed by
the Enter key to display alist of commands (Exhibit 1). To invoke any of the commands, Smply
enter the single letter command with optiona parameters, followed by the Enter key.

Exhibit 1: Boot Commands

[ Navi ni Boot]: ?

? - print this |ist

@ - resunme boot sequence
p - print boot parans

c - change boot parans
d adrs[, n] - display nmenory

m adr s - nmodi fy nenory

f adrs, nbytes, value - fill nenory

t adrs, adrs, nbytes - copy nenory

@ — Use thiscommand once al parameters have been set as desired. This will resume the boot
initidization sequence that you escaped from previoudy.

p — This command displays a concise representation of the current parameters used for boot
configuration.

¢ — Use this command to dter the current boot parameters. Once selected, a detailed sequence of
options is prompted, and is covered in detail later. After dl of theitemsin thislist are completed,
you return to the [ Navini Boot] : prompt. This option sequence alows you ether to accept the
current vaue by pressing the Enter key or to enter anew vaue from the range or vaues listed,
followed by the Enter key. Additiondly, you can enter ‘.’ followed by the Enter key to erase the
current value of an item and return it to a default state. If you make an error, you can choose ‘-
(hyphen) followed by the Enter key to return to the previousitem in the list. Alternatively, you

can fix an error by proceeding with the selections and sdlect ‘ change when you return to the

[ Navini Boot]: prompt.

d — Digplay memory dlows you to display portions of the BTSs memory with user-defined
vaues. It should only be performed with the assistance of a certified Navini service technician.

m — Modify memory alows you to dter portions of the BTSs memory with user defined vaues.
It should only be performed with the assstance of a certified Navini service technician.
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f — All memory alows you to dter portions of the BTSs memory with afixed pattern. It should
only be performed with the assistance of a certified Navini service technician.

t — Fill memory dlows you to dter portions of the BTSs memory with a pattern from another
area of memory. It should only be performed with the assstance of a certified Navini service
technician.

Ethernet Configuration

The Ethernet configuration is grouped into three sections: genera, EMS, and traffic path. An
example of the Ethernet configuration parameters is shown in Exhibit 2.

Exhibit 2: Ethernet Configuration

[ Navi ni Boot]: p

date and tine : 01/09/2003[10: 19] MV dd/ yyyy[ hh: mm
aut oboot count down . del ayed [ qui ck]| del ayed]
ems inet : 172.16.0.10

snp communi ty : public

traffic path : enet [enet|atm

mac address : 00:04: 6a:00:01: 20

ip on enet (active) : 172.16.23.181

ip on enet (standby) : 172.16.23.182

net mask on enet : 255.255.0.0

i p on backpl ane : 10.0.0.1

gat eway on enet : 172.16.0. 100

General

The generd section offers you the ability to change the date and time manualy. If a GPS has
been ingdled, the BTS will automaticdly set the date and time:

date and time . 08/21/2002[ 13:21] MM/dd/yyyy[hh:mm]

When thislineis disolayed, the current date (08/21/2002) and time [13:21] are displayed. Accept
the defaults by pressng the Enter key, or enter “date” at the console and a new value using the
format indicated in military time (Hours 1-24). All 5 fields must be entered as specified. Leading
zeroes can be omitted.

Previoudy, it was mentioned that the 20-second auto-boot countdown timer can be disabled and
a 1 second countdown can be used ingtead. To enable this feature, change the autoboot
countdown item from “delayed” (which is 20 seconds) to “quick”, which is 1 second:

autoboot countdown : delayed [quick|delayed]
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EMS

This section concerns the configuration of the EMS Server itsdlf. Firg, the Internet (inet) 1P
address of the Server is specified. Make sureto fill this field with the address of the Server used
to configure this BTS. Your BTS s shipped with thisfidd un-initidized. Y ou mugt provide a
vaid 4-digit IP address before you can proceed. For example:

emsinet 1 172.16.0.10

The second parameter that you must specify to dlow the EMS Server to recognizethisBTSisa
community string for the EM Ss Simple Network Management Protocol (SNMP) interface. The
default community string shipped with the BTSis“public’. Pressthe Enter key to accept this
default, or typein anew vaue and press the Enter key to dter it:

samp community  : public
Traffic Path

The last mgor block of configurations required for an Ethernet backhaul to the BTS is the traffic
path parameters. The first prompt ingtructs the BTS to use the Ethernet as the WAN (backhaul)
configuration. It must be set to “enet” for an Ethernet backhaul.

If “am” is selected, proceed with the description in the ATM or IMA sections. The BTS is pre-
configured to use Ethernet for the WAN comection. Press the Enter key to accept this defaullt:

traffic path . enet [enet|atm]

The BTS addressiis specified next. Every BTS must be uniquely addressed and have vaues that
equate in the EM'S configurations. This address information defines the Layer 2 parametersfirdt,
and then it defines the Layer 3 parameters. For Layer 2, you are only given an opportunity to see
the Ethernet Media Access Control (MAC) address used by thisBTS. Thisis a unique number
programmed in the BTS. Y ou cannot dter it. However, Stuations may develop in which you

need to know the MAC address and, therefore, need to display the information. For example:

mac address : 00:04:6a:00:01:20
Next are the |P addresses that represent thisBTS: one for the active CC card and one for the
standby CC card. Enter the IP for the active controller card, for 172.16.23.181, and the next IP
(172.16.23.182) is automaticaly assgned to the Standby card.

ip on enet (active) : 172.16.23.181
ip on enet (standby) : 172.16.23.182
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The standby fidd is only displayed for your convenience and cannot be dtered. Note that the
BTS automaticaly handles switching the address when a failure occurs on an active Controller

card, requiring the standby Controller to go into service. However, the MAC addresses remain
fixed.

Coupled with any P configuration is a need to specify the corresponding subnet mask. Refer to
common network adminigtration literature for guides on addresses, networks, masks, and
gateways. In short, the subnet mask identifies the portion of the IP address that is common to
those devices connected to the same Ethernet. The most important “other” deviceisthe BTSs
default gateway (specified later).

The portion isidentified usng alogicd “and” of the mask with the address. For example, a
subnet mask of 255.255.0.0 and with an 1P address of 172.16.23.182 yields a network of
172.16.x.X. In this case, the default gateway must dso be on the 172.16.x.x network. The BTS
requires that this association be met. If not, you will be asked to try again.

netmask on enet  : 255.255.0.0

The BTS uses a high-speed Serid Line Internet Protocol (SLI1P) connection to communicate with
the redundant T1/Controller Card. Thisinterface is only used interndly and has a fixed subnet
mask of 255.255.255.252.

The hogt portion of the address—that is, the least Sgnificant 2 bits- is automaticaly provided by
the software based upon dot ID. However, you may want to dter the default network address to
avoid conflict with your network.

The BTSis shipped with the 10.0.0.0 network asthe internal network. Thisis areserved network
not used on the Internet. However, if your private network utilizes this private address space, you
may need to change it to avoid the conflict.

ip on backplane :10.0.0.1

Asfor the default gateway for the BTS, dl traffic routed outside the directly connected Ethernet
port goes through the gateway. Furthermore, the gateway must be reachable on the directly
connected Ethernet port. Therefore, the BTS will prevent you from entering a default gateway
address that fails the logical “and” test discussed previoudy. This address is specified on the line
item shown below:

gateway on enet  : 172.16.0.100
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ATM/T1 Configuration

For an ATM/T1 configuration, the items shown in Exhibit 3 are identical to Ethernet with the
exception of the traffic path, which must show “am” for thistype of configuration.

Exhibit 3: ATM/T1 Configuration

date and tinme : 01/09/2003[ 10: 22]
aut oboot count down : del ayed

ens i net : 172.16.0.10

snnp comuni ty . public

traffic path ;oatm

mac address : 00: 04: 6a: 00: 01: 20
ip on atm (active) : 172.16.23.181

ip on atm (standby) : 172.16.23.182

net mask on atm : 255.255.0.0

When ATM is sdlected for the WAN interface using the traffic mode parameter, an additional set
of parametersis required (Exhibit 6). First of dl, another 1P address must be identified for the
ATM interface. The ATM | P address cannot be the same as the Ethernet 1P address. In this case,
the Ethernet 1P address is only used for debug purposes and is a non-routed interface. This means
that the BTS can only reach other computers directly connected to the Ethernet port of the BTS.

The only routed interface available is through the ATM port. This routed interface addressis
specified with the “ip on am” line item and the corresponding netmask parameter (Exhibit 4).
The information on network address specifications from the Ethernet Configuration section of
this chapter appliesto ATM aswél. For ATM, the only gateway alowed for the BTSison the
ATM interface, as specified here.

Exhibit 4: Additional ATM Parameters

ip on atm (active) »172.17.0.101
ip on atm (standby) : 172.17.0.102
net mask on atm : 255.255.0.0

i p on backpl ane : 10.0.0.1
gateway on atm :172.17.0.100

For an ATM system, the BTS must have some additiona configuration for the Management
Private Virtud Channd (Management PVC). Recdl the boot parameter philosophy discussed
before. The boot parameters only identify those settings required to dlow the BTS to reach the
EMS. Note that the boot parameters only alow specification for one PV C (the Management
PVC), whichisused to reach the EMS.

All user traffic PV C parameters are specified in the EM S configuration. Ensure thet the EMS
parameters for the Management PV C match those being set here through the boot prompt. If not,
as 00N as connection is made with the EM S, the Management PV C will be reconfigured and can
potentidly disconnect the BTS from the network.
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The PV C configuration is broken into 3 sections. ATM layer parameters, optiond Inverse
Multiplexing over ATM (IMA) parameters, and T1 physica layer parameters. Thefirg item
sdectswhich ATM interface will be used for the Management PVC. If IMA is not sdected, you
may select from one of the 8 T1 ports numbered 1-8 using the option t1-N, where N is the port
number. Thisisthe same interface port number specified in the EMS. If IMA isdesired,
reference the following section:

pvctype-atm if  : t1-0 [t1-(1-8)[ima-(1-2)]

The circuit identifier for this segment of the Management PV C is the next item specified. The
firgt parameter identifies the maximum number of bits for any PV Csidentifier Virtud Path
Identifier/ Virtua Channd Identifier (VPI/VCI) pair. The BTS restricts the available set to 13
total bits. However, you are free to divide those 13 bits between the VPI and V Cl as needed,
with the VP having a maximum alocation of 8 hits. Y ou can choose the number of bitsfor each
by selecting two values separated by a*“:”. Or you may select the BTS default of 3 VP bitsand
10 VCI hits by pressing the Enter key:

pvcid sizevpi:vc : 3:10[1-8:1-13]

Having specified the number of sgnificant VPI and VCI bits, now sdect the actud identifier.
The BTSwill restrict the values entered for the VP and VCI to the ranges you sdected in the
previous size specification. For ingtance, if 3:10 is sdected as aSze dlocation, the VP must be
between 0 and 7.

Again, you can select the vaues for the VPI and VCI separated by a“:” or accept the default
vaue of VPI =1 and VCI = 100 by pressing the Enter key. Be careful not to use the reserved
VCI vdues from 0-15 that are often used in ATM networks for Operation, Adminigtration, and
Maintenance (OAM) purposes.

pvC vpi:VvCi : 1:100 [0-255:16-8192]

The service category for the Management PV C is specified next. The choices are Unspecified Bit
Rate (UBR) or Congtant Bit Rate (CBR). Other ATM sexvice categories are available for traffic
PV Cs, but those are specified in the EM S configuration. UBR and CBR both require a set data
rate and delay variation parameter. The datarate is specified in cells per second inthe ATM
Traffic Contract’s Pegk Cell Rate (PCR) field. The dday varidion isinthe ATM Cdl Delay
Varidion Tolerance (CDVT) inthe ATCs CDVT field. Specify the PCR and the CDVT vaues
separated by a*“:” or chose the default by pressing the Enter key.

pvC service category : ubr [cbr|ubr]
pvcatc per:cdvt  : 3641:100 [1-3641:0-100]
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The find set of vauesis used to configure the T1 parameters. The line type alows you to sdlect
Extended Super-Frame (ESF) or D4. ESF format isthe standard format for ATM/T1
gpplications. D4 format is supported as an dternate; however, T1 signding capabilities may be
limited. Check your network plans for a definition for your specific application.

linetype . esf [esf|d4]
Additiondly, you must choose aline coding type:
line coding : b8zs [b8zgjami]

The approximate length of the T1 line is gpecified next. It is used to control the sgna
conditioning used on the T1:

linelength (ft) : 500
Findly, the T1stiming source must be specified. A T1 uses only one timing source ether at the
near-end or far-end of theline. Y ou may sdlect the BTS asthe originator of the timing source by
sdlecting “locd”, or you may sdlect the far-end as the timing reference by sdlecting “loop”.
lineclock source : loop [loop|local]
IMA Configuration

If you decide to utilize IMA groupsto pool the T1 resources, then the same parameters described
for the ATM/T1 Configuration above aso apply to configuring IMAS. Refer to Exhibit 5.

Exhibit 5: IMA Configuration

date and tinme : 08/21/2001[ 10: 22]

ems inet 172.16.0. 10
snnp conmuni ty . public
traffic path ;oatm

mac addr ess : 00:04:6a: 00:01: 20

ip on enet (active)

ip on enet (standby) :
: 255.255.0.0

net mask on enet
ip on atm (active)
ip on atm (standby)

172.16. 23. 181
172.16. 23. 182

172.17.0. 101
172.17.0.102

net mask on atm : 255.255.0.0
i p on backpl ane 10.0.0.1
gateway on atm 172.17.0. 100

In addition, the ATM interface must be specified as IMA and reference one of two IMA groups
used for the Management PVC. ThisIMA group must maich what isidentified in the EMS. Use
“Q” for thefirgt group and “1” for the second group.
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Each group identifies a set of T1 ports that are being combined to form one larger virtud port.
For the sake of boot parameter specification, ALL T1 interfaces for the Management PVCsIMA
group are assumed to be identicd. So the parameters for T1 specifications apply to al T1sof the
IMA group:

pvctype-aamiff :ima-0
Oncethe IMA interface is sdlected, a set of IMA parameters must be specified for the IMA
group used by the Management PVC. An IMA group inherently supports dynamic addition and
drops of individua T1 facilities from the group to facilitate fault tolerance to falled T1 facilities.
The minimum number of T1 ports, or links, that must exigt for the IMA group to function is
specified here. A vadue from 1-7 is required for each one of the receive and tranamit directions.
Separate the values with “:”. Y ou can increase the vaues from the default of 1 link in each
direction or accept the default by pressing the Enter key.
imaminrx:txlinks : 1:1[1-7:1-7]
Next, specify which T1 ports are used to form the IMA group. Thisisalist of T1 port identifiers
(1-8), each separated by commas. The BTS makes sure you enter at least as many links as you
gpecified for the minimum requirements above:
selected imalinks :1,2,3,4,5,6,7,8
The near- and far-end IMA protocols use an D number to identify each other. This value must
agree with that provisioned at the far-end of the IMA link. The BTS defaults to avaue of O, but
you can specify any vaue from 0 to 255;
imagroup id : 0[0-255]
Group symmetry modes dlow symmetric or asymmetric operation of IMA links:
ima symmetry : sym [sym|asym|asym-cfg]
IMA frame length specifies the Size of the IMA framesthat are being transmitted:
imaframelength : 128 [32/64]128]
The IMA dpha/betalgamma parameters are used by the IMA frame synchronization mechanism.:
ima alpha:betazgamma: 2:2:1[1-2:1-5:1-5]

The IMA clock mode sdlects either acommon or independent IMA clock mode (Exhibit 6). It is
the sameasfor ATM/T1.
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Exhibit 6: IMA Clock Mode

i m clock node : ctc [ctcelitc]
pvc id size vpi:vci : 3:10

pvc vpi: vci : 1:100

pvc service category : ubr

pvc atc pcr:cdvt : 3641: 100
line type . esf

line coding . b8zs

line length (ft) . 500

line clock source . loop

Standard Boot Sequence

Thefirg itemsin Exhibit 7 (Ethernet) and Exhibit 8 (ATM) illustrate the BOOTROM loading
and launching of the core application. Thisis afixed process that cannot be dtered in the fidd.

Auto-booting is the process that can be escaped by user intervention, (i.e., enter “config’), in
order to enter the boot prompt. Without user intervention, the remaining sequence occurs
autometicdly; hence, “auto-boot”.

Exhibit 7. Standard Ethernet Boot Sequence- Example
Syst em Boot

Copyright 2000-2001 Navini Networks, Inc.
Copyright 1984-1998 Wnd River Systens, |nc.

CPU: CC (PPC860P)

Kernel Version: 5.4

BSP version: 1.0/110501

Creation date: Nov 5 2001, 13:09:12

Attaching to TFFS... done.
Loadi ng /tffs0/LOADS/ BTSA/ core...5249740
Starting at 0x10000...

Auto-booting.......... ... .. .. Done
Starting File System..................... Done
Mounting Drive /tffsO..................... Done
Mounting Drive /devO...................... Done
Mounting Drive /devl...................... Done
Starting TCP/IP Stack..................... Done
Starting ARP. . ... .. ... Done
Starting motfec I /f.. ... .. ... .. .. ... .. .... Done
Attaching sl (0) I/f.. ... .. ... .. ... .. .. ... Done
Attaching notfec(O) I/f...... ... .. ... ...... Done
Attaching lo(0) I/f. .. ... .. ... ... .. .. ..... Done
Mounting Renpte Filesystem............... Done
Starting Telnet Daenon.................... Done
Starting Load Monitoring Tools............ Done
Loadi ng Target Shell Synbols.............. Done
Starting WDB Tools.......... ... .. ... .. .... Done
Starting Target Shell..................... Done
Initializing SystemLogger................ Done
Starting Application...................... Done
Starting LLC I/f... ... ... ... .. . .. .. .. . ... Done
Starting LLC Proxy. .......... ... Done
Starting Lpbk Proxy....................... Done
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Starting CDI........ i Done
Starting CAM I /f. ... ... ... . .. .. . . .. Done
Starting MVE. . ... ... Done
Starting EtherBridge...................... Done
Starting DHCP Relay Agent................. Done
Starting Peer ARP Proxy Agent............. Done
Starting Host ARP Proxy Agent............. Done
Starting Mbile |P Proxy Agent............ Done
Starting LLC Proxy............ ... Done
Sel ecting Config Data Source as EMS ...... Done
Loading LLC. ... ... .. . . i Done
Initializing NvRam M©b ................... Done
Initializing SNMP Agent .................. Done
Pinging EMS (172.28.79.30)................ Done
Loading MIMG. . ... ... ... ... Done
Loading MDSW . .. ... ... .. ... Done
Loading MBSW .. ...... ... ... .. Done
Loading CAP. .. ... ... . Done
Loading AUX .. ...... .. Done
Loading LLC. ... ... .. . Done
Loading MIMG. . .. ... ... ... . .. Done
Loading MDSW . .. ... ... .. ... Done
Loading MBSW . .. ... ... .. ... . i Done
Loading CAP. .. ... ... . .. Done
Loading BAUX. .. ... ... .. i Done
Loading BMCB. ... ... ... .. ... Done
Loading MACA. . .. ... . Done
Loading MACB. . .. ... ... ... Done
Loading CHAD. ... ... .. ... . .. Done
Loading CHTT. ... ... ... ... . .. Done
Loading CDSW . .. ... ... ... .. Done
Loading BDSC. . ....... ..., Done
Loading CHSL......... ... .. . . ... Done
Loading CHMA. . .. ... . . . . . . Done
Loading AUX .. ... Done
Loading LLC. ........ .. . .. i Done
Stopping LLC Proxy. .......... ..., Done
Eval uating bootload status................ Done
Initializing DSP(S). ... ... ... Done
Starting LLC Proxy.......... ..., Done
Starting LLC Proxy. .......... ..., Done
Updating Slot Table....................... Done
Requesting EMS for Configuration Data ....Done
Configuring BTS fromEMS ................. Done
Starting LLC Proxy. .......... .. ... Done
Configuring Diag Feature(s)............... Done
Prrrrrrl BTS Initialization Conplete 11T ETTDY
z (T™
NNNN 2727
NNNNNN 7272777 N N i i
NNNNNNNN 72272777 NN N
NNNNNNNNNN 272777 N N N aaa Vv vinnn i
NNNNNNNNNNNN -+ 27272777 N N N a v vinn ni
NNNNNN  NNNNNN 227777 N N N aaaa Vv vVion n i
NNNNNN NNNNNN - 27277277 ZZ N NN a a vv in n i
NNNNNN Z  NNNNNN 27277777777 N N aaaa \Y in n i
NNNNNN ZZZ NNNNNN 2277777277
NNNNNN 27777 NNNNNN 27277777 NETWORKS(TM
NNNNNNN 227777 NNNNN 227777
NNNNNNNNN 7277777 NNN 2727777
NNNNNNNNNN 727777 N 722727277 Internet at the Speed of Thought (TM
NN NNNNNN 27272777 722777
NNNNNN 2727777 7ZZZZZ Copyright (c) Navini Networks, Inc. 2000- 2002
NNNNNN 2727777777777 Copyright (c) Conexant, Inc. 2000- 2001
NNNNNN 2272777777 Copyright (c) NComm Inc. 1997- 2001
NNNNNN 27277777 Copyright (c) RSA Data Security, Inc. 1991-1992
NNNNN 2727777 Copyright (c) SNMP Research, Inc. 1989- 1999
NNN 272727 Copyright (c) Texas Instrunents, Inc. 2000-2001
N Copyright (c) Wnd River Systems, Inc. 1984-2000
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KERNEL : 5.4(W ND version 2.5)
BSP : 1.0/01.19.00.00

CPU. CC (PPCB60P). Processor #0.

Memory Size: 0x3f80000.
WDB: Ready.

Last reset caused by a power on condition.
Current tinme is FRI JUL 12 14:48:29 2002

bts-4 [Active] %

Exhibit 8: Standard ATM Boot Sequence- Example

Syst em Boot

Copyri ght 2000-2001 Navini Networks, Inc.
Copyright 1984-1998 Wnd River Systens, I|nc.

CPU: CC (PPC860P)

Kernel Version: 5.4

BSP version: 1.0/110501

Creation date: Nov 5 2001, 13:09:12

Attaching to TFFS... done.
Loadi ng /tffs0/LOADS/ BTSB/ core...5249740
Starting at 0x10000...

Auto-booting......... ... ... Done
Starting File System ..................... Done
Mounting Drive /tffsO..................... Done
Mounting Drive /devO...................... Done
Mounting Drive /devl...................... Done
Starting TCP/IP Stack..................... Done
Starting ARP. . ... .. ... Done
Starting notfec I/f. ... ... .. ... .. .. ... .... Done
Starting wec I/f.... .. ... . . ... . ... Done
Attaching wec(0) I/f. ... ... .. ... .. ... ...... Done
Attaching sl (0) I/f.... ... ... .. ... .. .... Done
Attaching nmotfec(O) I/f...... ... .. ... ...... Done
Attaching 1o(0) I/f.... ... ... .. ... .. ..... Done
Mounting Renpte Filesystem............... Done
Starting Telnet Daenon.................... Done
Starting Load Monitoring Tools............ Done
Loadi ng Target Shell Synbols.............. Done
Starting WDB Tools.......... ... .. ... .. .... Done
Starting Target Shell..................... Done
Initializing SystemLogger................ Done
Starting Application...................... Done
Starting LLC I/f. .. ... . .. . . . Done
Starting LLC Proxy. .......... .. ... Done
Starting Lpbk Proxy......... ... .. ... .. .... Done
Starting CDl........ .. .. ... Done
Include CME Starting T1 I/f............... Done
Starting CAM I/f. ... ... ... . . . .. . . .. Done
Starting MVE. . ... . Done
Starting EtherBridge...................... Done
Starting DHCP Relay Agent................. Done
Starting Peer ARP Proxy Agent............. Done
Starting Host ARP Proxy Agent............. Done
Starting Mbile |P Proxy Agent............ Done
Starting PCl Bridge....................... Done
Starting Network Processor................ Done
Starting LLC ProxXy.......... ... Done
Loading LLC. ... ... .. . Done
Sel ecting Config Data Source as EMS ...... Done
Initializing NvRam M©b ................... Done
Booti ng Network Processor ................ Done
Configuring TL(S).. ... ... Done
Configuring ATM Interface................. Done
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Configuring IMA GroUP. . ..o v i Done
Configuring IMA Link...................... Done
Configuring PVC(S).......... .. Done
Configuring Managenent PVC................ Done
Initializing SNMP Agent .................. Done
Pinging EMS (172.28.79.30)................ Done
Loading MIMG. . ... ... ... .. i Done
Loading MDSW . .. ... ... .. ... Done
Loading MBSW .. ...... ... ... .. Done
Loading CAP. .. ... . Done
Loading AUX_. ....... i Done
Loading LLC. ... ... Done
Loading MIMG. . ... ... ... ... Done
Loading MDSW . .. ... ... .. ... Done
Loading MBSW .. ...... ... ... .. Done
Loading CAP. .. ... ... . Done
Loading BAUX. ....... ... ... i Done
Loading BMCB. ... ........ ... .. Done
Loading MACA. . .. ... . Done
Loading MACB. . .. ... ... ... Done
Loading CHAD. ... ... .. ... . .. Done
Loading CHTT. ... ... ... ... . .. Done
Loading CDSW . .. ... ... ... ... Done
Loading BDSC. . ....... ... ... Done
Loading CHSL.......... .. .. . . ... Done
Loading CHMA. . .. ... .. .. ... . i Done
Loading AUX .. ...... .. Done
Loading LLC. ... ... .. . Done
Stopping LLC Proxy. .......... ... Done
Eval uating bootload status................ Done
Initializing DSP(S). ... ... ... Done
Starting LLC Proxy.......... ..., Done
Starting LLC Proxy. ........ ... ..., Done
Updating Slot Table....................... Done
Requesting EMS for Configuration Data ....Done
Configuring BTS fromEMS ................. Done
Starting LLC Proxy. .......... ..., Done
Starting Atmvgnt . ......... .. ... .. .. ... Done
Configuring Diag Feature(s)............... Done
Prrrrrrl BTS Initialization Conplete 11T EITDY
Z (™M
NNNN 777
NNNNNN 227277 N N i i
NNNNNNNN 2727777 NN N
NNNNNNNNNN -+ 277777 N N N aaa v Vi nnn i
NNNNNNNNNNNN 227777 N N N a v Vi nn n
NNNNNN  NNNNNN - 2727777 N N N aaaa v vion ni
NNNNNN NNNNNN 277777 7ZZ N NN a a vv in n
NNNNNN  Z  NNNNNN 2277777777 N N aaaa v i n ni
NNNNNN ZZZ NNNNNN 277777777
NNNNNN  ZZZZZ NNNNNN 72777777 NETWORKS (TM
NNNNNNN 2727777 NNNNN 2727777
NNNNNNNNN  ZZZZZZ  NNN 227777
NNNNNNNNNN  ZZZ77Z N 727727277 Internet at the Speed of Thought (TM
NN NNNNNN  Z2ZZZ7ZZ 2727777
NNNNNN 277777 777777 Copyright (c) Navini Networks, Inc. 2000- 2002
NNNNNN 277777777777 Copyright (c) Conexant, Inc. 2000- 2001
NNNNNN 27277777777 Copyright (c) NComm |Inc. 1997- 2001
NNNNNN 27777777 Copyright (c) RSA Data Security, Inc. 1991-1992
NNNNN 227777 Copyright (c) SNMP Research, Inc. 1989- 1999
NNN 27277 Copyright (c) Texas Instrunents, Inc. 2000-2001
N Copyright (c) Wnd River Systems, Inc. 1984-2000
KERNEL : 5.4(W ND version 2.5)
BSP : 1.0/01.19.00.00
CPU:. CC (PPCB60P). Processor #0.
Memory Size: 0x3f80000.
WDB: Ready.
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Last reset caused by a power on condition.
Current time is FRI JUL 12 14:26:59 2002

bts-4 [Active] %
Attaching to TFFS... done.

Loadi ng /tffs0O/ LOADS/ BTSB/ core... 4337576
Starting at 0x10000...

Auto-booting........... ... .. .. Done

The line itemsin Exhibit 9 are the ones that create and initidize the core components to the
BTSs on-board file systlem. Thisfile system is used to store operating code images, configuration
data, and log files. The BTS Operating System software handles the images, data, and files and
does not require operator assistance.

There are three on-board file sysems FLASH and RAM drives. The FLASH driveisat /tff0
and the two RAM drives use /dev0 and /dev1. All on-board file system drives have dedicated
functions and should not be dtered or used through manual operations.

Exhibit 9: On-board File Systems

Starting File System..................... Done
Mounting Drive /tffsO..................... Done
Mounting Drive /devO...................... Done
Mounting Drive /devl...................... Done

The sequence shown in Exhibit 10 initidizes the TCP/IP stack on the BTS. The TCP, UDP, IP,
and ARP protocol stacks are created. Interfaces for the stack are then created and attached to the
stack. Three or four interfaces are created depending on the sdection for “traffic path” in the

boot parameters.

The Fast Ethernet Controller, fec (0), is created and attached for the 10/100 Ethernet ports on the
BTS. If “am” is sdlected, then aWAN Ethernet Controller, WEC (0), is dso created and
attached to the stack to perform RFC1483 Ethernet bridging onto the ATM interface. Interndly,
the BTS utilizes a high-speed SLIP interface, d (0), to provide communication between

redundant devices. Finally, adebug loca loopback interface, 1o (0), is created and attached.

Exhibit 10: TCP/IP Stack

Starting TCP/IP Stack..................... Done
Starting ARP. . ... ... .. ... Done
Starting fec I/f. ... ... ... ... . ... .. .. ... Done
Starting wec I/f. ... ... ... .. .. .. .. .. ... Done
Attaching wec(O) I/f...... ... .. ... ... ...... Done
Attaching sl (0) I/f... ... ... .. ... ... ... ... Done
Attaching fec(O0) I/f.. ... .. ... ... ... ...... Done
Attaching lo(O) I/f... ... .. ... . ... ... ..... Done
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Next, the user interface through the console port on the BTS is activated. It should be noted
however, that once the Telnet Daemon has been started, this same interface is available remotely
through a password protected telnet session. Y ou can access the remote shell service by
telnetting directly to the well-known Telnet port (23) of the BTS:

Starting Telnet Daemon.................... Done

Thisinvokes a suite of tools accessible by the Navini developers to assess runtime loads of
various componentsin the system:

Starting Load Monitoring Toals............ Done
This cregtes a database of commands that can be issued from the shell:
Loading Target Shell Symbols.............. Done

Thisin turn invokes a suite of tools accessible by the Navini software devel opers to access
runtime debugging of the system:

Starting WDB Tools.......cccceceeeviennene Done
This garts the actua interface for the console command interface:
Starting Target Shell..................... Done
The BTS is equipped with arich suite of logs that are automaticaly collected for analysis by
Navini developersin the unlikely event a crash occurs. This line item invokes the automatic log
collection:
Initializing System Logger ................ Done
The core software is separated into operating system initiaization and Ripwave application
software that provides OAM and bridging functiondity. This line item identifies the trangition
point from OS initidization to the point where the OS begins spawning gpplication leve tasks:
Starting Application..........c.cceue.... Done

The next task provides an interface to the Logica Link Control (LLC) on the MDM card and
forms a conduit for al message and user traffic from the CC to MDM card.

Starting LLC ..o Done
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A Command and Debug Interface is initidized to extend rudimentary target shell capabilities for
Navini developers to diagnose problems with the Digital Signal Processors on the MDM and
CHP cards:

Starting CDI ....cooeeveereeeice, Done

The Content Addressable Memory (CAM) is used to provide mappings of usersto channds. This
mapping interface is Sarted at this point:

Starting CAM ..o Done

The management entity for CPE mohility, nomadicity, and access control security is handled by
the MME application that is Sarted at this point:

Starting MME........ccoviininenne. Done

The protocol bridging performed by the BTS for user traffic is handled by the EtherBridge
component. Depending on the traffic mode selected, the EtherBridge will perform varying
protocol encapsulation methods, such as RFC1483 bridging over ATM. The bridge is Sarted a
this point:

Starting EtherBridge.........cccou..... Done

Network layer protocol security and mobility gpplications are handled by specidized protocol
handler components. Various modes of operation are configurable through the EMS and provide
such services as DHCP address learning and authentication assistance viathe DHCP Relay
Agent, Proxy ARP broadcast security, and network layer mobility support. These components
are darted at this point:

Starting DHCP Relay Agent................ Done
Starting Peer ARP Proxy Agent............. Done
Starting Host ARP Proxy Agent............. Done
Starting Mobile | P Proxy Agent............ Done

An LLC Proxy isan object that providesrelay service viathe LLC IF conduit to the MDM card.
Objects on the CC card can communicate with an object on the MDM card directly using such a
proxy. Severd such proxied objects exist and are created with this message:

Starting LLC Proxy.....ccceceevvveueneee Done

Asthe CC card downloads and initidizes the DSPs on the MDM and CHP cards, each
component isidentified with a“Loading” message:

LoadingLLC....cocooeiieirieees Done
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The next item that appears noatifies the user of the location where the BTS isretrieving its
Management Information Base (MIB). After initid ingalation and provisioning through the boot
ling, “EMS’ is selected as the Config Data Source. In this case, dl remaining parameters are
downloaded from the EMS,

Once the BTS and EM S have synchronized and ownership of individua dementsin the MIB
negotiated, subsequent reboots of the BTS will indicate the locd “BTS’ copy of the MIB is
being used. This reduces the burden and start-up time of a sysem-wide restart:

Selecting Config Data SourceasBTS......Done

Once the MIB information is identified, the SNMP agent isinitidized. At this point, the EMS
can begin communicating with the BTS via this agent:

Initializing SNMP Agent .................. Done

The BTS tests that a path through the WAN exigtsto its EMS Server. That test isidentified next
in the sequence. If the EMSis sdlected as the Config Data Source, the initialization cannot
continue. If the “BTS’ is selected as the data source, the BTS can continue to initidize.
However, it will be unmanaged, as the EM S cannot communicate with the BTS.

Pinging EM S (172.16.0.10)................. Done

A status message appears indicating that al DSPs have been downloaded and are now beginning
the initidization process

Bootload isa success..................... Done

Initidization can take a Significant period of time, with progress through the DSP initidization
shown by agrowing string of “.” on thisline. Initidization is complete with “Done’ on thisline,
and the configuration data is passed to the gpplication entities on each device:

Initializing DSP(S)....cceeervereeneennns Done

Configuring LL C Bandwidth Management......Done
Configuring MAC Carrier Data.............. Done
Configuring MAC Bandwidth Management......Done
Configuring Layer 1.......cccconune. Done
Configuring CPE Descriptor Table......... Done

Thefind gep inthe BTS initidization isto sart up the GPS subsystem. With the GPS, the BTS
will remain time synchronized with the other BTSs in the network:

Configuring GPS.........ccccoveneeene. Done
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The BTSisnow provisoned with minima data. Thisis enough data to be able to calibrate and
test the BTS. Power cycle the BTS for the changes to take place. An example of areboot is
shown in Exhibit 11.

Exhibit 11: BTS Reboot - Example

11111 Shutdown Started. Terminating all interfaces!!!!!!

Stopping Ime... ... . . Done
Stopping Ce. .. ... Done
Stopping EtherBridge...................... Done
Stopping CAM I /f. ... .. ... .. . Done
Stopping Lpbk Proxy............ .. ... .. .... Done
Stopping LLC ProxXy...........c.uiiuiin... Done
Stopping LLC I/f. ... . . . Done

trrrrrrrrrrl Shutdown Conpl eted. Rebooting !HPHiiirirnnd

Attaching to TFFS... done.
Loadi ng /tffs0/LOADS/ btsh/core...5569208
Starting at 0x10000...

Auto-booting.......... ... . .. .. .. Done
Starting File System ..................... Done
Mounting Drive /tffsO..................... Done
Mounting Drive /devO...................... Done
Mounting Drive /devl...................... Done
Starting TCP/IP Stack..................... Done
Starting ARP. . ... . ... Done
Starting motfec I/f. ... .. ... .. .. ... .. .. .. Done
Attaching sl (0) I/f.. ... ... .. ... .. .. ... ... Done
Attaching motfec(0) I/f. ... ... .. ... .. ..... Done
Attaching o(0) I/f.. ... ... ... .. .. ... ..... Done
Mounting Rempte Filesystem............... Done
Starting Telnet Daenon.................... Done
Starting Load Monitoring Tools............ Done
Loadi ng Target Shell Synbols.............. Done
Starting WDB Tools........ ... .. .. ......... Done
Starting Target Shell..................... Done
Initializing System Logger................ Done
Starting Application...................... Done
Starting LLC I/f.... ... ... . . . . . . . . Done
Starting LLC Proxy.......... ..., Done
Starting Lpbk Proxy....................... Done
Starting CDI........ .. i Done
Starting CAM I/f. ... . ... .. . . . .. . .. Done
Starting MVE. . ... . Done
Starting EtherBridge...................... Done
Starting ARP Conflict Detection........... Done
Starting DHCP Relay Agent................. Done
Starting Peer ARP Proxy Agent............. Done
Starting Host ARP Proxy Agent............. Done
Starting Mobile IP Proxy Agent............ Done
Starting LLC Proxy. .......... ... Done
Sel ecting Config Data Source as BTS ...... Done
Initializing SNMP Agent .................. Done
Loading BLLC. ........ ... ... . Done
Pinging EMS (172.16.100.9)................ Done
Loading MIMG. . . ... ... ... Done
Loading MDSW . .. ... ... ... Done
Loading MBSW .. ...... ... ... ... Done
Loading CAP. .. ... . . Done
Loading AUX_. ... ... Done
Loading BLLC. . ... ... ... . . . . . Done
Loading MIMG. . .. ... ... ... . i Done
Loading MDSW . .. ... ... ... ... Done
Loading MBSW . .. ... ... .. ... . i Done
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Loading CAP. . ... .. . . Done
Loading BAUX. . ... ... i Done
Loading BMCB. .. ...t Done
Loading MACA. . .. ... .. Done
Loading MACB. .. ... ... .. Done
Loading CHAD. . ....... .. ... . .. Done
Loading CHTT. ........ . ... Done
Loading CDSW . .. ... .. .. Done
Loading BDSC.......... ..., Done
Loading CHSL......... ... .. . . .. ... Done
Loading CHVA. . ... ... ... ... . Done
Loading AUX .. ... .. Done
Loading LLC......... .. . . i Done
Stopping LLC Proxy. ........ .. ..., Done
Eval uating bootload status................ Done
Initializing DSP(S). ... ... ... Done
Starting LLC Proxy............ ... Done
Starting LLC Proxy. ........ .. ... Done
Updating Slot Table....................... Done
Configuring LLC Bandwi dth Managenent...... Done
Configuring MAC Carrier Data.............. Done
Configuring MAC Bandwi dth Managenment...... Done
Configuring Layer 1............ .. ... ...... Done
Configuring CPE Descriptor Table ......... Done
Starting LLC Proxy. ............ ... Done
Configuring Diag Feature(s)............... Done
Configuring GPS....... ... ... .. .. ... .. .... Done
Prrrrrrl BTS Initialization Conplete HITILILE
z (™
NNNN 777
NNNNNN 227277 N N i i
NNNNNNNN 2727777 NN N
NNNNNNNNNN 2277277 N N N aaa Vv vinnn i
NNNNNNNNNNNN -+ 2727777 N N N av vinn ni
NNNNNN  NNNNNN - 72727777 N N N aaaa v vVion ni
NNNNNN NNNNNN - 277777 7Z N NN a a vv in n i
NNNNNN  Z  NNNNNN 2277777777 N N aaaa v i n ni
NNNNNN  ZZZ  NNNNNN 277777777
NNNNNN  ZZZZZ NNNNNN 72777777 NETWORKS (TM
NNNNNNN  ZZZZ7ZZ NNNNN 72727777
NNNNNNNNN  ZZZZZZ NNN 2272777
NNNNNNNNNN 277777 N 2727777 Internet at the Speed of Thought (TM
NN NNNNNN  Z2ZZZ7ZZ 2727777
NNNNNN 2727777 727ZZ7Z Copyri ght(c)Navi ni Networks, | nc. 2000- 2002
NNNNNN 277777777777 Copyri ght (c) Conexant, I nc. 2000-2001
NNNNNN 27277777777 Copyright(c) Free Sw Foundati on, I nc. 1988-1999
NNNNNN 277727777 Copyright (c) NConm 1Inc.1997-2001
NNNN 2727777 Copyright (c) RSA Data Security,|nc.1991-1992
NNN 27277 Copyright (c) SNMP Research, I nc. 1989- 1999
N Y4 Copyright(c) Texas Instrunents,|nc.2000-2001
Copyright(c)Wnd River Systens,|nc.1984-2000
KERNEL : 5.4(W ND version 2.5)
BSP : 1.0/RWM.19.1.3
CPU. CC (PPC860P). Processor #0.
Memory Size: 0x3f80000.
WDB: Ready.
Last reset caused by a user request fromthe console.
Current time is FRI JAN 10 14:38:36 2003
bts-120 [Active] % Ti mer Handl er called for port /tty/2
--> 1/10/2003 14:38:38
Position fix: latitude: 32:58:42, |longitude: -96:42:4, height: 188.78
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Calibratethe Base Station

Calibrating the Base Station detects the phase differential between the antennas and matches the
output power across dl antennasin the RFS. The cdibration procedure must be performed a
least three times to verify consstency of the returned vaues. Ensire that the BTS has been

powered on with the power amplifierson for at least fifteen minutesto dlow themtimeto
warm up and stabilize.

Calibration Procedure

To caibrate the BTS, follow the steps in the procedure below. Refer to the Ripwave
Configuration Guide, as needed.

Step 1.
Step 2.
Step 3.

Step 4.

Step 5.

On the Test EMS, click on the Server icon to sart the EM S Sarver.
Click on the EMS Configuration icon to sart the EM S Client GUI.

At the EMS Configuration & Alarm Manager login screen, enter the user name and

password. The defaults are emsAdmin / emsAdmin.

Verify that Antenna Power, RX Sengtivity, and Cal Cable Loss vaues are entered in
thefiedsin the EMS. NOTE: The Power Splitter L oss was entered when you
performed the RFS configuration earlier.

Click onthe BTSthat is being inddled to sdect it. Right-dick on the highlighted BTS

and sdlect Action > Configure. Refer to Figure 51.

Figure5l: Sdect BTS
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Step 6. Click on Air Interface> Layer 1, and then click Calibrate. In the resulting didog box
(Figure 52), sdlect FULL CALIBRATION and Calibrate.

Figure52: Calibrate BTS
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Step 7. When the Warning window appears (Figure 53), click Yes.
Figure 53: Warning Window

& Wre you sure vou want to perform this test? Performing this test will terminate all
existing calls on this BTS.

=

Step 8. The Full Cdibration window appears during system cdibration (Figure 54). When
cdibration is complete, the Full Calibration window changes and displays the finish
time and the result. Click the Close button to close the Full Calibration window. Note
that the result of “Done” does not mean that the system passed calibration.
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Figure 54: Full Calibration Window

/. Full calibration 4. Full calibration

Start 1111601 14:03:25 Start 1171601 14:03:25
Finish| Finish 1171601 14:03:56
Result| ResultDone

Step 9. Click Show Configuration and sdect the Antenna Table tab (Figure 55). Check the Tx
Gain and Rx Gain columns (the last two columnsin the table) for transmit and receive
results. The transmit and receive results for al the eight antennas must be between 1
and 254. The eight vauesin each column should be rdatively close to each other. A
vaue of zero indicates a problem with the associated antenna path.

Figure55: Show Configuration/Antenna Table

-

b e e T
Fie Bhow Arion  Globel Comig Help

& 50
:'#n'm: o ur\l:!'l:uu

i | o =11 v | Ellalus | PF Al a | Ailiwe bt | Byl Wby

ol (] LEFRTY
Bufcie FregquiXiik
I Mo ATHMATITViT 161 L] Pk v ra il Falca 1ip 1 MmN 1 i oin
B oo BT B - Frame | 82,1 =53 46 =] PiosifaFarmd Falga [1]:3 Loian 102800

—auta b EnEl Antenics Tehk | Tabe |G Tante |
| v irees = anmncw somes Gons | powscnpeness s | ecswsrospamres | M Tessen | m meGain |
| Ly aaTe [ e IKE]
2 Lp aATE (1 11 144
1 i qa37TE oo 190 144
N E i nnrh nn 1Al 11/
T igh ka1 DT 1 o Liad ] Lo 0030 o 155 154
o Pt N I g Q0 1 154 130
" _‘.._| .K }:—u 7 Lp hED (1] 170 131
(e b rfa 1 |a Ly LE oo (¥ 13
M Leer } ¥
) e |
= [ Baackhau inbereas
o e T e ] HE |
[
102 Part #40-00047-07 Rev Fv1.0 (TTA)

October 9, 2003



Navini Networks, Inc. Ripwave Base Station | & C Guide
Chapter 3

Step 10. Perform the cdibration function two more times. Ensure each time that the vaues
remain rdativey sable (+/- 3), and that none of the results is zero. After you perform
the second calibration, click on Configure. The Config Layer 1 Datawindow (Figure
56) shows the data from the second cdlibration. The valuesin the main screen from the
Show Config sdection are from the first calibration. Compare the vaues from the two
cdibrations to ensure that they are stable, and not equa to zero.

Figure56: ConfigLayer 1 Data Window
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Step 11. Closethe Config Layer 1 Data window. Update the main screen by clicking the Show
Configuration button.
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Perform the Calibration Verification Procedure

Base Station Cdlibration Verification is a set of procedures to verify that the equipment has
passed calibration and that the RF portion of the equipment is operating within acceptable
parameters. The results of the tests should be documented in the Base Station Cdibration
Verification Form, P/N 40-00059-00. This form, dong with the procedure and form ingtructions,

may befound in Appendix V.

Single Antenna Test

The object of the RFS Single Antenna Test isto verify the functiondity of each antenna dement
in the Ripwave Radio Frequency Subsystem (RFS). The 8 antenna e ements work together to
create the beamforming that results from using a Smart Antenna - Phased Array technology.

Using 8 combined single antenna € ements creates the beamed radiation that is part of what
condtitutes the gain of up to 18 dB during transmission of data. In order to verify the correct
beamforming and thet each single antennaiis working properly, we have to turn off the individua
PA that controls each antenna eement, one a atime.

The Single Antenna Test should be performed after completing the Base Station Cdlibration
Verification procedure. Thistest is necessary since an equipment cdibration does not check the
functiondity of the RFS, and the Cdibration Verification only searches for lossesin the RFS, not

RFS functiondity. More specificadly, the Single Antenna Test checks the following:

1. Low Noise Amplifier (LNA) a the RFS. LNAs are an integrd part of the smart antenna
technology.

2. Power Amplifiers. Thereis one PA for each antenna element, for atota of 8. Each PA
converts IF to RF and vice versa and amplifies the sgnd before transmisson and after

reception.

3. Modulations. As each antenna element is checked, the variable modulations are checked.
The higher the modulation, the higher the power and the better the data rate. The test
ensuresthat al modulations possible, i.e.,, QPSK, 8PSK, and QAM 16, are working

properly.

Export BTS Data

Once you complete the cdibration verification, export the BTS configuration data to atext file.
Thisis done by highlighting the specific BTS in the Configuration and Alarms Manager (CAM)
window, and onthe Main Menu sdlect File > Export BT S Data. This savesthe configuration
information if needed for later retrievd.
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Perform Local Modem Tests

Locd wirdine, then over-the-air, Modem testing will verify that the Base Station is working
properly and is able tranamit and receive data. Data rates are not being checked at thistime.
Refer to Appendix W to set up and perform the Local Modem procedures.

Install & Test Customer EM S Oper ations

If you have been usng a Test EMS up to this point, you will now need to ingtdl and test the
cusomer’s EMS server. Thisinvolvesingdling the EMS Server and Client on acomputer that is
connected through the system backhaul. When connecting the Ripwave equipment to the
backhaul, refer to the Regulatory Informationin Chapter 1, Page 8 — pecifically regarding
cabling to Ethernet or T1 backhauls. Ethernet connections require a UL497B listed protection
deviceto be ingtdled between the BTS and the first network device. T1 connections must be
routed from the BTS through a UL 497 listed protection device at the demarcation point. The
interconnect cables for T1 backhauls must be a minimum #26 AWG wire, in accordance with
NEC/CEC standards. If the customer’s EMS is dready installed and has been used for testing
purposes, skip to the “Verify System Performance”’ section of this chapter.

Ingtall EM S Softwar e

The EMS software ingtalation procedures can be found in the EMS Software Installation Guide,
P/N 40-00017-00. After ingdling the EMS Server and Client applications, the EMS needsto be
configured with the settings that are designated for the Base Station. The settings are found in the
Network Architecture Plan provided by the customer.

Ensure connection between the Base Station and the backhaul. The connection to the Base
Station will be either an Ethernet connection or T1 connections.
Verify EM Sto Base Station Connectivity

Follow the steps below to ensure the EM S and Base Station can communicate.

Step 1. Open a Command Prompt window on the computer where the EMSisingdled.

Step 2. Ping the Base Station using the CLI command ping <base station ip address>. Verify
that areply from the Base Station is received.
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Perform Calibration Using Customer’seM S

This step is necessary only if you have been usng a Test EMS up to this point. Y ou will need to
ingdl the cusomer’s EM S server and software. Cdibrate the Base Station using the customer’s
EMS. Follow the same calibration procedures described earlier in this chapter, Cdibrate the Base
Station. Perform the procedure three times and make sure that the results are stable (+/-3).

Verify System Performance

Drive Study

The preliminary Drive Study is performed if no RF coverage modd is available. The Drive
Study helps you to map out the coverage area. Later, the full Drive Study is performed to seeif
the system’ s coverage area is as predicted and, if necessary, to fine-tune the RF modd.

Following the detailed Drive Study proceduresin Appendix X, you will perform a prdiminary
Drive Study by driving back and forth through a sector, staying on mgor roads about a kilometer
apart. Specid attention has to be paid to the null and fringe areas. Y ou will follow this scheme
for each sector in the Ste, recording the results of dl tests. The test results will be sent for
evauation, along with the Location (FTP) test results, to Navini Networks Technical Support. If
the results are not adequate, Technica Support will have you adjust some of the RF parameters
and perform the Drive Study again.

L ocation (FTP) Test

Location Tests are performed to seeif the system file transfer functions are working as predicted
between CPE and Base Station. These are conducted in stages aswell. Thefirst sageisthe
preliminary Location Test, where you perform three uploads and three downloads at three
locations with the Base Stetion in line-of-sight (LOS). Then you perform three uploads and three
downloads at three locations with the Base Station in non-line-of-sight (NLOS). For the NLOS
testing, you will need to find an obstacle, such as a building, between the CPE and Base Station.

Reaults are sent, dong with the preliminary Drive Study results, to Navini Networks Technical
Support for evauation. If the results are not adequate - i.e., file transfers do not meet customer’s
objectives - Technical Support will have you adjust some of the RF parameters and perform the
Location tests again. The detailed Location Test procedures and form are located in Appendix Y.

To summarize, these are the high-level steps for verifying sysem performance:

1. Conduct preliminary Drive Study (if no RF coverage map is available).
2. Conduct preliminary LOS Location Tests.
3. Conduct preliminary NLOS L ocation Tedts.
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Send dl test results to Navini’s Technica Support for evauation.
If directed by Technical Support, adjust RF parameters.
Conduct full Drive Study.

Conduct full LOS Location Tedts.

N o g A~

8. Conduct full NLOS Location Tests.
9. Senddl test results to Navini’s Technica Support for evauation.

The cycle continues until the performance objectives are reached.

Verify System Operation With Multiple Modems

Set up three computers with Modems connected to them. Perform file transfers from dl three
computers to verify Base Station operation.

Back Up EM S Database

After dl system ingtdlation and commissioning activities are complete, perform a backup of the
EMS database. The procedure can be found in the EMS Administration Guide. Place the backup
fileson adifferent system server where they will be periodicaly backed up on atape drive.

Customer Acceptance

To conclude the ingalation and commissioning activities, gather al of the required documents
and forms from the ingtalation and commissioning procedures to create a comprehensve system
|& C package. Refer to Appendix Z for asummary of the documentation package. The customer
and Navini Networks will sgn the Customer Acceptance Form. A copy of thisform is provided
in Appendix AA. The signed form and the system | & C package are provided to the customer.
The origind, signed Customer Acceptance Form and system | & C package are stored in the
Navini Networks Technical Support database.
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