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CERTI FI CATI ON OF ENG NEERI NG REPORT

This report has been prepared by Comrunication Certification
Laboratory to evaluate the device described below with the
requi rements of FCC Part 15, Subpart D. Specific identifying
information for the device tested is given bel ow

- Appl i cant: | wat su Anerica, Inc.
430 Commerce Bl vd.
Carl stadt, NJ 07072

- Manuf acturers: |watsu Electric Company, Ltd.
7-41 Kugayama, 1 Chone
Sugi nam - ku, Tokyo
168- 8501 Japan

I wat su (Mal aysi a) SDN. BHD.

Kawasan Perusahaan Tuanku Jaaf ar

71450 Sg. Gadut, Serenban, Negeri

Senbi | an, Mal aysi a
- Trade Nane: OVEGATREK
- Model Nunber: | X- BS5
- FCC I D Nunber: BD6ADI X- BS

On this 8" day of December 2000, |, individually, and for

Conmuni cation Certification Laboratory, certify that the statenents
made in this engineering report are true, conplete, and correct to
t he best of nmy know edge, and are made in good faith.

COVMUNI CATI ON CERTI FI CATI ON LABORATORY

Checked by: WIlliam$S. Hurst, P.E
Vi ce President

/)
i 'l,' O e \l
| VO~ )

Tested by: Roger J. Mdgl ey
EMC Engi neeri ng Manager
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SECTI ON 1 GENERAL | NFORMATI ON
1.1 Product Description

The | X-BS5 is the base station portion of a wirel ess
t el ephone system The system consists of a controller, base
station and wireless handset. The base station is hard wired
to the controller. The controller is a card that is inserted
into an Iwatsu PBX to provide all of the PBX functions to the
wi rel ess handset.

This application is for the base station, which is
identified by FCC I D: BD6ADI X-BS. The handset, which is
identified by FCC ID: BD6ADI X-PS is contained in a separate
application and is being submtted concurrently with this
appl i cati on.

1.2 Test Specification
The | X-BS5 is an |Isochronous device that operates in the
1920- 1930 MHz sub-band; therefore the I X-BS5 is subject to the

provi sions of FCC Part 15, Subpart D. Unlicensed Personal
Communi cati ons Service Devi ces.

1.3 Test Met hods & Procedures

The | X-BS5 was tested in accordance with ANSI C63.17-
1998.
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SECTI ON 2.

2.1 Summary of Tests:

SUMVARY OF TEST RESULTS:
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FCC Descri ption Report ANSI Resul t
Section Secti on C63. 17
Secti on
Affidavit from :
15. 307 UTAM I n. 3.2.1 N A Compl i es
certifying
participation in
UTAM [ nc.
15. 309 Cross Reference to 3.2.2 6.1.6.3 Conpl i es
Subpart B
15. 311 Label I'i ng 3.2.3 N A Conpl i es
Requi renment s
15. 315 AC power Iine 3.2.4 N A Conmpl i es
conducted limts
15. 317 Ant enna 3.2.5 N A Conpl i es
requi r ement
15. 319 Frequency of 3.2.6 N A Conpl i es
(a) operation
15. 319 Modul ati on 3.2.7 6.1.4 Compl i es
(b) t echni que
15. 319 Peak transmt 3.2.8 6.1.2 Conpl i es
(c) power and eni ssion
bandwi dt h
15. 319 Power spectral 3.2.9 6.1.5 Conpl i es
(d) density
15. 319 Directional gain 3.2.10 N A Conpl i es
(e) of antenna
15. 319 Aut omati c 3.2.11 N A Conpl i es
(1) di sconti nuance of
transm ssion
15. 319 | EEE C95. 1-1991 3.2.12 N A Compl i es
(i) and | EEE C95. 3-
1991
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FCC Descri ption Report ANSI Resul t
Secti on Secti on C63. 17
Secti on
15. 323 Channel allocation 3.2.13 N A Conpl i es
(a)
15. 323 Channel packing 3.2.14 8.1.2 Conmpl i es
(b)
15. 232 Time and Spectrum 3.2.15 Secti ons Conpl i es
(c) noni t ori ng 7 and 8
15. 323 Transmt w ndow 3.2.16 7.3.2.2 Conpl i es
(c)(1) noni t ori ng 7.5
15. 323 Moni t ori ng 3.2.17 7.3.2.1 Compl i es
(c)(2) t hreshol d
15. 323 Transm ssi on 3.2.18 N A Conpl i es
(c)(3) dur ati on
15. 323 Acknowl edgnment s 3.2.19 8.2.1 Conpl i es
(c)(4) 8.1.3
15. 323 Least interfered 3.2.20 7.3.2.1, Conpl i es
(c)(5) channel 7.3.2.2
8.2.1
15. 323 Random wai ti ng 3.2.21 8.1.3 Conpl i es
(c)(6) i nterval 8.2.1
15. 323 Threshol d 3.2.22 Conmpl i es
(c)(7) noni t ori ng
bandw dt h,
Threshol d
noni t ori ng
reaction tine
15. 323 Threshol d 3.2.23 N A Conpl i es
(c)(8) noni tori ng antenna
15. 323 Moni t ori ng 3.2.24 N A Conpl i es
(c)(9) t hreshol d
rel axati on
15. 323 Dupl ex connections 3.2.25 8.2.3 Compl i es
(c)(10)

Exhi bi t
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FCC Descri ption Report ANSI Resul t
Section Section C63. 17
Section
15. 323 Alternative 3.2.26 8.2.4 Conpl i es
(c)(11) noni t ori ng
i nterval
15. 323 Limtation on use 3.2.27 N A Conmpl i es
(c)(12) of Section (c)(10)
or (c)(11)
15. 323 Spuri ous em ssions 3.2.28 6.1.6 Conpl i es
(d)
15. 323 Frame repetition 3.2.29 6.2.3 Conpl i es
(e) stability / frame 6.2.4
period and jitter
15. 323 Frequency 3.2.30 6.2.2 Conpl i es
(f) stability
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SECTI ON 3. MEASUREMENTS, EXAM NATI ONS AND DERI VED RESULTS:
3.1 General Comments

This section contains the test results only. Details of
the test nethods used, etc., can be found in Appendi x A of
this report.

3.2 Test Results
3.2.1 Coordination with fixed m crowave service § 15. 307
Measur enent Dat a:

The affidavit from UTAM Inc. is enclosed in Exhibit 12.

3.2.2 Cross Reference to Subpart B § 15. 309

The requirements of Subpart D apply only to the radio
transmtter contained in the PCS device. Oher aspects of the
operation of a PCS device may be subject to requirenents
contai ned el sewhere in this Chapter. |In particular, a PCS
device that includes digital circuitry not directly associ ated
with the radio transmitter also is subject to the requirenents
for unintentional radiators in Subpart B. The |IX-BS5 tunes up
to 1930 MHz; therefore, in accordance with 8 15.33 (b)(1), the
EUT was tested from 30 MHz to 10 GHz.

The | X-BS5 conplies with the limts shown below for a
cl ass A unintentional radiator:

§ 15.109 Radi ated Emi ssion Limts Class A

Frequency Field Strength Field Strength
(MHz) at 10 m puv/ m at 3 m (dBuv/ m
30 - 88 90 49. 1
88 - 216 150 53.5
216 - 960 210 56. 4
960 - 10, 000 300 59.5
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Measur enent Dat a:

The radi ated spurious em ssions were pre-scanned with the
| X-BS5 in the receive, idle and transmt nodes. The data bel ow
represents the worst case enmissions, with the I X-BS5 in the
transmt node. The | X-BS5 conplied with the class Blimts,
shown below is the data showi ng conpliance to class B.

Uncorr Correction Corrected
Fr equency Pol arity Level Fact or Level Criteria
MHz HV dBuv dB dBuV/ m dBuV/ m
126.6 H 12.9 15.3 28.2 43.5
153. 4 H 12.8 17.2 30.0 43.5
176.7 H 17.6 17.8 35.4 43.5
189.0 H 13.6 18.0 31.6 43.5
211.2 H 11.7 18.9 30.6 43.5
1685.5 H (Aver age) 12.3 32.1 44. 4 54.0
1685.5 H ( Peak) 20.7 32.1 52.8 74.0
1911.2 H (Aver age) 1.2 33.7 34.9 54.0
1911.2 H ( Peak) 15.5 33. 7 49. 2 74.0
3841.9 H (Aver age) 2.0 41.8 43.8 54.0
3841.9 H (Peak) 18.6 41.8 60. 4 74.0
5762.8 H (Aver age) -6.2 48. 3 42.1 54.0
5762. 8 H ( Peak) 16.9 48. 3 65.2 74.0
51.4 vV 21.5 12.7 34.2 40.0
60.1 V 18.2 13.3 31.5 40.0
67.7 V 17.9 14.1 32.0 40.0
83. 7 V 16.5 16.0 32.5 40.0
176. 4 V 22.1 17.9 40.0 43.5
188. 6 V 19. 4 18.0 37.4 43.5
211.2 V 15.7 18.9 34.6 43.5
1685.5 V (Aver age) 8.7 32.1 40. 8 54.0
1685.5 V_ ( Peak) 26.6 32.1 58. 7 74.0
1911.2 V (Aver age) 9.4 33.7 43.1 54.0
1911.2 V_ ( Peak) 30.2 33. 7 63.9 74.0
3841.9 V (Aver age) 9.6 41.8 51. 4 54.0
3841.9 V (Peak) 29.3 41.8 71.1 74.0
5762.8 V (Aver age) 2.4 48. 3 50.7 54.0
5762.8 V ( Peak) 21.9 48. 3 70.2 74.0
Note 1: There were no em ssions detected above 6000 MHz.

EUT Configuration

The | X-BS5 was placed in the transmt node and pl aced on
the table. The I X-BS5 was tested in the transmt, receive and
idle nodes to determ ne which configuration produced the worst
case em ssions.
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A diagram of the test configuration is enclosed in
Appendi x A and a list of reference codes for test equi prment
used is enclosed in Appendi x B.

Test equi pnment used: 1, 2, 3, 4, and 5.

Sanmpl e Cal cul ati on

The field strength is calculated by adding the Antenna Factor
and Cabl e Factor, and subtracting the Anplifier Gain (if any)

fromthe neasured reading. The basic equation with a sanple
calculation is as foll ows:

FS = RA + AF + CF - AG

wher e FS = Field Strength
RA = Recei ver Anplitude
AF = Antenna Factor
CF = Cabl e Attenuation Factor
AG = Amplifier Gain

Assune a receiver reading of 52.5 dBuV is obtained. The
correction factor of -8.9 dB is added to the receiver reading
giving field strength of 32 dBuV/ m

The correction factor is obtained by adding the Antenna
Factor of 15.7 and a Cable Factor of 2.2 is added and
subtracting the Anplifier Gain of 26.8 dB, giving a correction
factor of -8.9 dB.

RESULT

In the configuration tested, the EUT conplied with the
requi renents of the specification.

3.2.3 Labeling Requirenents § 15.311

In addition to the | abeling requirenments of Section 15.19
(a) (3), all devices authorized under this subpart nust bear a
prom nently | ocated | abel with the follow ng statenent:

I nstallation of this equipnent is subject to notification
and coordination with UTAM Inc. Any relocation of this
equi prent rnust be coordi nated through, and approved by UTAM
UTAM nay be contacted at tel ephone nunber 1-800-429-8826.
Exhibit 6
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Denmonstrati on of Conpliance:

See labels in Exhibit 1 of this report.

3.2.4 Conducted Enmi ssions § 15.315
An unlicensed PCS device that is designed to be connected

to the public utility (AC) power line nmust nmeet the limts
specified in 8§ 15.207.

§ 15.207 Conducted Emission Limts

Frequency Conducted Limt Conducted Limt
(HV) (dBuVv)
450 kHz to 30 MHz 250 48. 0

Measur enment Dat a:

The | X-BS5 operates on 27 VDC supplied fromthe
controller in the PBX and does not connect to the AC nmains;
therefore, this test is not applicable.

3.2.5 Antenna Requirenent 8 15.317
Denmonstrati on of Conpliance:

The | X-BS5 use a permanently attached antenna. The sane
type as specified by the manufacturer can only replace this
antenna (See Exhibit 12).

8§ 15.319 Ceneral Technical Requirenents
3.2.6 Frequency of Operation § 15.319 (a)
Denmonstrati on of Conpliance:

The 1 X-BS5 is an |Isochronous devise that transmts from
1920 - 1930 MHz. The spectrum has been split into eight 1.25
MHz sub-bands starting with 1920-1921.25 MHz and ending with

1928. 75-1930 MHz. The | X-BS5 operates on these ei ght channel s
as listed bel ow
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Channel Center Frequency
Nunber (MHz)

0 1920. 95
1921.55 (Control)
1923. 05
1924. 25
1925. 75
1927. 85
1929. 35

O |01 [ [WN |-

The 1 X-BS5 uses Tine Division Miltiple Access (TDWA)
technol ogy. Each channel is divided into 5 nsec frame peri ods,
which are further divided into 8 tinme-slots of 625 usec per
time-slot. The frame is divided in half, the first 4 slots of
the frame are allocated for transmt and the last 4 for
receive.

Shown bel ow i s a di agram showi ng how the 5 nsec frane is
subdi vi ded:

S| ot Sl ot Sl ot Sl ot S| ot S| ot Sl ot Sl ot

0 1 2 3 4 5 6 7

TXO TX1 TX2 TX3 RX0 RX1 RX2 RX3
5 nS

625

The base station to enable handsets to synchronize to the
system broadcast a control channel, on channel 1 (1921.55
MHz). This channel is not used for voice conmunication

The base station perfornms all of the nonitoring and
assi gning of the voi ce channel
3.2.7 Digital Modul ati on Techni que 8 15.319 (b)

Denonstration of Conpliance:
The | X-BS5 uses a Differential Pi/4 QPSK Quadrature Phase

Shift Keying digital nodul ation. The signal transm ssion rate
is 384 kbit/s.
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3.2.8 Peak Transmit Power and Em ssion Bandwi dth § 15.319 (c)
Denmonstrati on of Conpliance:

The peak transmt power is determ ned by the foll ow ng
formul a:

Peak Transmit Power = 100 mW x ~/ BW

BW = Em ssion Bandwi dth in Hz.

The peak transmt power is required to be |less than 16.3
dBm This value is 1 dB | ower than the cal cul ated val ue of
17.3 dBm (as determ ned by the formula shown bel ow) since the
maxi mum di rectional gain of the antenna is 4 dBi, as per the
requi renments of § 15.319 (e).

Peak Transmit Power = 100 MW x4/298800 = 54.6 mW = 17.3dBM

Measur enent Dat a:

The |1 X-BS5 was tested as per ANSI C63.17-1998 Secti ons
6.1.2 and 6.1. 3.

A diagram of the test configuration is enclosed in
Appendi x A and a |ist of reference codes for test equi pnent
used i s enclosed in Appendi x B.

Test equi pnent used: 1 and 17.

Maxi mum Peak Measured Em ssion
( MHz) (dBm (kHz)
1920 95 16. 2 298. 8
1924 25 16. 2 296. 4
1929 35 16.0 298. 2
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RESULT

In the configuration tested,

requi renents of the specification.

3.2.9 Power Spectral

Requi renment :

Power spectra

density shal

Density 8§ 15.319 (d)

TEST REPORT: 73-7349
FCC | D. BD6ADI X- BS
Page 22 of 80

the EUT conplied with the

not exceed 3 mlliwatts in

any 3 kHz bandw dth as measured with a spectrum anal yzer
having a resol uti on bandwi dth of 3 kHz.

Measur enent Dat a:

The | X-BS5 was tested as per ANSI

6.1.5.

3 MW= 4.7 dBm

C63.17-1998 Secti on

A diagram of the test configuration is enclosed in

Appendi x A and a |ist of

used is enclosed in Appendi x B.

Test equi prment

1 and 17.

reference codes for test equi pment

Maxi nrum Power

Maxi mum Power

Frequency P ek Detection | Bampl o Detection
(dBm) (dBm)
1920. 95 6. 4 2.0
1924. 25 5.8 1.7
1929. 35 6.2 2.3
RESULT

In the configuration tested,

requi renents of the specification.

Exhibit 6
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3.2.10 Directional Gain of Antenna § 15.319 (e)
Requi renment :

The peak transmt power shall be reduced by the amount in
deci bel s that the maxi mum directional gain of the antenna
exceeds 3 dBi.

Denmonstrati on of Conpliance:

The maxi num directional gain of the antenna is 4.0 dBi.

3.2.11 Automatic Discontinuance of Transm ssion 8§ 15.319 (f)
Requi renment :

The device shall automatically discontinue transm ssion
on case of either absence of information to transmt or
operational failure. The provisions in this section are not
i ntended to preclude transm ssion of control and signaling
information or use of repetitive codes used by certain digital
technol ogies to conplete frame or burst intervals.

Measur enent Dat a:

The | X-BS5 ceased to transmt under the foll ow ng
condi ti ons:

1. Base station was turned off — the handset stopped
transmtting.

2. Handset was turned off — the base station stopped
transmtting.

3. Acall was placed fromthe wirel ess handset to an
addi ti onal wired handset, the wi red handset was placed in
t he on-hook node and both the base station and the
wi rel ess handset ceased to transmit within 30 seconds.

4. Power to the PBX was turned off — both the base station
and handset stopped transmtting.

RESULT

In the configuration tested, the EUT conplied with the
requi renents of the specification.

Exhibit 6



COVMUNI CATI ON CERTI FI CATI ON LABORATORY TEST REPORT: 73-7349
FCC | D. BD6ADI X- BS
Page 24 of 80

3.2.12 | EEE C95.1-1991 § 15.319 (i)
Requi renment :

The device nmust conply with | EEE C 95.1-1991, (ANSI/I|EEE
C. 95.1-1992), “Safety Levels with Respect to Human Exposure to
Radi o Frequency El ectromagnetic Fields, 3 kHz to 300 GHz".
Measur ement nmet hods are specified in | EEE C95. 3-1991,
“Recommended Practice for the Measurenment of Potentially
Hazar dous El ectronmagnetic Fiel ds-RF and M crowave”.

Measur enent Dat a:

The 1 X-BS5 is classified as a nobile device, which is
installed so that a m ni mum separati on di stance of 20
centinmeters is maintained between the transmtter’s radiating
structure and the body of the user or nearby persons, and the
ERP of the I X-BS5 is less than 3 watts. Therefore, the | X-BS5
is categorically excluded fromroutine environnental
eval uation for RF exposure as per § 2.1091(c).

The installation manual contains a statement to instruct
the installer that the 20 centineter separation distance nust
be maintained in order to conply with the RF exposure
requi renent (see Exhibits 8 and 11).

§ 15.323 Specific Requirenents for |sochronous Devices
Operating in the 1920-1930 MHz sub-band

3.2.13 Channel Allocation § 15.323 (a)
Requi renment :

Operation shall be contained within one of eight 1.25 Mz
channels starting with 1920-1921.25 MHz and ending with
1928. 75-1930 WMHz. Further sub-division of a 1.25 MHz channel
is permtted with a reduced power |evel, as specified in
8§ 15.319 (c), but in no event shall the em ssion bandw dth be
| ess than 50 kHz.

Denmonstrati on of Conpliance:

The 1 X-BS5 is an |Isochronous devise that transmts from
1920 - 1930 MHz. The spectrum has been split into eight 1.25
MHz sub-bands starting with 1920-1921.25 MHz and ending with
1928. 75-1930 MHz. The | X-BS5 operates on these ei ght channel s
as listed bel ow
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Channel Center Frequency
Nunber (MHz)

0 1920. 95
1921.55 (Control)
1923. 05
1924. 25
1925. 75
1927. 85
1929. 35

O |01 [ [WN |-

The 1 X-BS5 uses Tine Division Miltiple Access (TDWA)
technol ogy. Each channel is divided into 5 nsec frame peri ods,
which are further divided into 8 tinme-slots of 625 usec per
time-slot. The frame is divided in half, the first 4 slots of
the frame are allocated for transmt and the last 4 for
receive.

Shown bel ow i s a di agram showi ng how the 5 nsec frane is
subdi vi ded:

S| ot Sl ot Sl ot Sl ot S| ot S| ot Sl ot Sl ot

0 1 2 3 4 5 6 7

TXO TX1 TX2 TX3 RX0 RX1 RX2 RX3
5 nS

625

The base station to enable handsets to synchronize to the
system broadcast a control channel, on channel 1 (1921.55
MHz). This channel is not used for voice conmunication

The base station perfornms all of the nonitoring and
assigning of the voice channel

Measur enent Dat a:

The | X-BS5 was tested as per ANSI C63.17-1998 Secti on
6.1.3.

A diagram of the test configuration is enclosed in
Appendi x A and a list of reference codes for test equi pnment
used is enclosed in Appendi x B.

Test equi pnent used: 1 and 17.
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Measur ed Enission
(MHz) (kHz)
1920. 95 298.8
1924. 25 296. 4
1929. 35 298.2

RESULT

In the configuration tested, the EUT conplied with the
requi renents of the specification.

3.2.14 Time and Spectrum W ndow 8 15.323 (b)
Requi renment :

Intentional radiators with an intended em ssion bandw dth
| ess than 625 kHz shall start searching for an available tinme
and spectrum w ndow within 3 MHz of the sub-band edge at 1920
MHz and search upward fromthat point. Devices with an
i ntended em ssion bandw dth greater than 625 kHz shall start
searching for an available tinme and spectrum w ndow within 3
MHz of the sub-band edge at 1930 WMHz and search downward from
t hat point.

Denmonstrati on of Conpliance:

The base station perfornms all of the time and spectrum
wi ndow access nmonitoring for the control channel, to enable
handsets to synchronize to the system broadcasts control
channels. The control channel can only be broadcast on
channel 1 (1921.55 WMHz), if this channel is not avail able then
the device will not operate until this channel is avail able.

The base station perfornms all of the nonitoring and
assigning of the voice channel (for both the handset and base
station). Therefore the nonitoring tests and tinme and
spectrum wi ndow access procedure tests were performed only on
t he base station. Shown below are the results of these tests.
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Measur enent Dat a:

The | X-BS5 was tested as per ANSI C63.17-1998 Section
8.1.2.

A diagram of the test configuration is enclosed in
Appendi x A and a list of reference codes for test equi prment
used is enclosed in Appendi x B.

Test equi pnent used: 1, 6, 7, 8, 9, and 17.

Step Test Condition Resul t
1 No Interference Call Established channel
0
(1920. 95 MHz)
2 Interference at | ower Call Established channe
threshold (-88.1 dBm 3 2
MHz from | ower edge of (1923. 05 WHz)
sub-band (1920-1923 WHz)
3 Interference at | ower Call Established channe
threshold (-88.1 dBm 4 4
MHz from | ower edge of (1925.75 MHz)
sub-band (1920-1924 WVHz)
4 No Interference Call Established channel
0
(1920. 95 MHz)

RESULT
In the configuration tested, the EUT conplied with the
requi rements of the specification.
3.2.15 Time and Spectrum Monitoring 8 15.323 (c)
Requi renment :

| sochronous devi ces nust incorporate a nmechanismfor
nonitoring the tinme and spectrum w ndows that its transm ssion
is intended to occupy. The following criteria nust be net:

Denmonstration of Conpliance:

The base station perforns all of the tinme and spectrum
wi ndow access nonitoring for the control channel, to enable
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handsets to synchronize to the system broadcasts contro
channels. The control channel can only be broadcast on
channel 1 (1921.55 WMHz), if this channel is not avail able then
the device will not operate until this channel is avail able.

The base station perfornms all of the nonitoring and
assi gning of the voice channel (for both the handset and base
station). Therefore the nonitoring tests and tinme and
spectrum wi ndow access procedure tests were performed only on
t he base station. Shown below are the results of these tests.

Sections 3.2.16 through 3.2.27 of this report show
conpliance to FCC 8§ 15.323 (c)(1) through 8 15.323 (c)(12).

3.2.16 Isochronous Reaction Tinme and Monitoring Interval
8§ 15.323 (c) (1)

Requi rement :
| medi ately prior to initiating a transm ssion, devices

must nonitor the combined tine and spectrum wi ndows in which
they intend to transmt for a period of at |east 10

mlliseconds for systens designed to use a 10 ml|liseconds or
shorter time frame period or at least 20 mlliseconds for
systens designed to use a 20 mlliseconds frame peri od.

Measur enment Dat a:

To verify that the device was operating as described
above the | X-BS5 was tested as per ANSI C63.17-1998 Sections
7.3.2.2 and 7.5.

A di agram of the test configuration is enclosed in
Appendi x A and a list of reference codes for test equi pment
used is enclosed in Appendi x B.

Test equi pnment used: 1, 6, 7, 8, 9, 11 and 17.

ANSI C63.17 Section 7.3.2.2

To test for this section two channels were nmade
interference free; the remaining channels had interference so
that they were unavail able. The two channels that were
interference free were designated as f1 (channel 3 1924.25
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MHz) and f2 (channel 5 1927.85 MHz). The test set-up allowed
interference to be placed on f1 and f2 i ndependent of each

ot her.

Step Test Condition Resul t
1 No Interference on f1 or Call Established f1
f2 (channel 3 1924. 25 NHz)
2 Interference on f1 3 dB No Call Establi shed

above threshold and
interference on f2 10 dB
above threshol d

3 Interference on f2 Call Established f2
renoved (f2 avail abl e) (channel 5 1927.85 MHz)

4 Connection term nat ed No Call Established

5 Interference on f2 re- Call Established f1
applied, EUT attenpted (channel 3 1924.25 MHz)

transm ssi on

ANSI C63.17 Section 7.5

To test for this section two channels were made
interference free; the remaining channels had interference so
that they were unavail able. The two channels that were
interference free were designated as f1 (channel 3 1924.25
MHz) and f2 (channel 5 1927.85 MHz). The pul se was
synchroni zed to the 5 nsec frame in order to ensure that there
was an interference pulse on every tine slot.

Step Test Condition Resul t

1 No Interference on f1 or Call Established f1
f2 (channel 3 1924.25 MHz)
2 Interference on Channel No Call Established f1
f1 at threshold | evel, (channel 3 1924.25 MHz),
pul se nodul ated with call established on f2
102.3 pys pulse width (channel 5 1927.85 NMHz)
3 Interference on Channel No Call Established f1
f1 6 dB above threshol d (channel 3 1924.25 WHz),
| evel , pul se nodul at ed call established on f2
with 65.5 us pul se width (channel 5 1927.85 MHz)
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Step Test Condition Resul t
4 I nterference on Channel No Call Established f1
f1 10 dB above threshol d (channel 3 1924.25 MHz),
| evel , pul se nmodul at ed call established on f2
with 153.4 us pulse width (channel 5 1927.85 NMHz)
5 Step 4 was repeated 5 No Call Established f1
times with the (channel 3 1924.25 WHz),
synchroni zati on of the call established on f2
pul sed interference (channel 5 1927.85 MHz)
randomy varied with
respect to the EUT frane.
6 No Interference on f1 or Call Established f1

f2 (channel

3 1924.25 WHz)

SAMPLE CALCULATI ONS

VWher e

Pulse Width = 35/125/ B
Pulse Width = 50y125/ B

Pulse Width = 75/125/ B

B = Emi ssion Bandwidth in MHz

Pul s&Vi dth35y/1.25/ 0.2988=65.5msec

Pul s&Vidti+50y/1.25/ 0.2988=102.3mseC

Pul s&Vidth=75v1.25/ 0.2988=153.4mseC

RESULT

I n the configur
requi renents of the

ation tested, the EUT conplied with the

speci fication.
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3.2.17 Monitoring Threshold § 15.323 (c)(2)
Requi renment :

The nonitoring threshold nust not be nore than 30 dB
above the thermal noise power for a bandw dth equivalent to
the em ssion bandwi dth used by the device.

Denmonstrati on of Conpliance:
The | X-BS5 operates in the Listen Before Tal k (LBT) npde
only and does not use the Least Interfered Channel (LIC) npde.
Shown below is the cal culation for the LBT threshold |evel:

Threshold Level for Isochronous (LBT) devices = 15log» B - 184 + 30 - P dBm

B
P

Em ssi on Bandw dth (Hz)
Measured Transm tter Power Level (dBm

ThresholdLevel forlsochronos(LBT)devices=150g :,298800 - 184+30- 16.2=- 88.1dBm

Measur enent Dat a:

The | X-BS5 was tested as per ANSI C63.17-1998 Secti on
7.3.2.1.

A diagram of the test configuration is enclosed in
Appendi x A and a |ist of reference codes for test equi pnent
used i s enclosed in Appendi x B.

Test equi pnent used: 1, 6, 7, 8, 9, and 17.
ANSI C63. 17 Section 7.3.2.1

Since the | X-BS5 does not use the LIC threshold, the
followi ng steps were performed to neasure the threshold | eve
and verify that the threshold | evel did not exceed -88.1 dBm
as cal cul ated above.

To test for this section two channels were made
interference free; the remaining channels had interference so
t hat they were unavailable. The two channels that were
interference free were designated as f1 (channel 3 1924.25
MHz) and f2 (channel 5 1927.85 MHz). The test set-up all owed
interference to be placed on f1 and f2 i ndependent of each
ot her.
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Step Test Condition Resul t
1 No Interference on f1 or Call Established f1
f2 (channel 3 1924. 25 NHz)
2 Interference on f1 10 dB Call Established f1
bel ow t hreshol d | evel (channel 3 1924.25 MHz)
(cal cul at ed)
3 I nterference level on f1 Call Established f1
i ncreased 1 dB (channel 3 1924.25 WHz)
4 Step 3 repeated until the Call Established f2
call was established on (channel 5 1927.85 MHz)
f2
5 I nterference level on f1 Call Established f1
reduced 1 dB (channel 3 1924.25 WHz)
6 Interference |l evel on f1 Call Established f2
i ncreased 1 dB (channel 5 1927.85 MHz)
7 Steps 5 and 6 repeated 5 Sane as steps 5 and 6
times
8 Threshol d | evel nmeasured Threshold | evel = -90.0
dBm
9 Interference on f1 and f2 No Call Established
at the cal cul at ed
t hreshol d. The
interference on f1
occurred only during the
transmt potion of the
franme
10 No I nterference on f1 or Call Established f1
f2 (channel 3 1924.25 NMHz)
RESULT

In the configuration tested,
requi renments of the specification.

3.2.18 Transm ssion Duration § 15.323 (c)(3)

Requi renment :

I f no signal

above the threshold | evel

i s detected,

the EUT conplied with the

transm ssion may comence and continue with the sane em ssion
bandwi dth in the nonitored time and spectrum wi ndows w t hout
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further nonitoring. However, occupation of the same comnbi ned
time and spectrum wi ndows by a device or group of cooperating
devi ces continuously over a period of tinme |longer than 8 hours
is not permtted without repeating the access criteria.

Denmonstrati on of Conpliance:

The handset incorporates a software programthat does not
all ow the handset to transmt |onger than 8 hours. The
handset and base station both stop transmitting within 1.0
second once the voice call has being terni nated, as
denonstrated in Section 3.2.19 of this report (ANSI Section
8.2.1); therefore, the handset and base station conplies with
this requirenent.

Measur enent Dat a:

A call was placed fromthe handset to the base station to
monitor the duration of each call. The base station and
handset were connected to a nodul ation domai n anal yzer that
nmonitored the time that the call was started and when the cal
was di sconnected. Both the base station and the handset
stopped transmtting after 7 hours and 55 m nutes.

RESULT

In the configuration tested, the EUT transmtted for | ess
than 8 hours; therefore, the EUT conplied with the
requi renents of the specification.

3.2.19 Acknow edgnents § 15.323 (c)(4)
Requi renment :

Once access to specific conmbined tinme and spectrum
wi ndows i s obtained an acknow edgnent from a system
partici pant nust be received by the initiating transmtter
wi thin one second or transm ssion nmust cease. Periodic
acknow edgnments nust be received at | east every 30 seconds or
transm ssi on nust cease. Channels used exclusively for
control and signaling information nmay transmt conti nuously
for 30 seconds wi thout receiving an acknow edgnent, at which
time the access criteria nust be repeated.

Measur enent Dat a:

The control channel of the base station repeats the
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access criteria every 1.24 sec. To ensure that the base
station neets the requirenents of this section it was tested
as per ANSI C63.17-1998 Sections 8.1.3 and 8.2.1. Because of
the manor in which the control channel operates, it was not
possible to test to section 8.1.3. Show below is an

expl anati on of how the control channel conplies with section
8.1. 3.

A di agram of the test configuration is enclosed in
Appendi x A and a list of reference codes for test equi prment
used is enclosed in Appendi x B.

Test equi pnment used: 1, 6 and 17.
Denmonstrati on of Conpliance Section 8.1.3

The control channel of the base station transmts every
155 msec. For the control channel the base station nonitors
the time and spectrum wi ndow prior to transm ssion, once
transm ssion is started the base station continues to transmt
every 155 nsec; however, monitoring is only performed every 8'
transm ssion (8 x 155 msec = 1.24 sec). Therefore the control
channel transmits continuously for 1.24 sec before re-
nmonitoring. The time between end of transm ssion and the new
transm ssion is 155 nsec, provided the tinme and spectrum
wi ndow is available, if it is not available the contro
channel will not transmt.

To test for this section there was interference placed on
t he channel (1921.55 WMHz), then the interference was renoved
and the time was neasured fromthe end of the interference to
the start of transmi ssion by the control channel. This was
repeated 5 tines and the results are shown bel ow.

At t enpt Time for end of interference
to start of transm ssion by
control channel (sec)

10.5

13.5

14.0

11.5

6.5

1B WIN(F

From t he description above and the nmeasurenents it can be
seen that all 5 of these neasurenments are greater than 150
nsec; therefore, the EUT neets the requirenments of this
section.
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ANSI C63.17 Section 8.2.1

After an avail able tine/spectrum w ndow has been assi ghed
both the base station and handset attenpt to transmt on the

specified tinme/spectrumw ndow. |f either device does not
recei ve an acknow edgnent, fromthe other device, within one
second the EUT ceases to transmt. After the call is

established if there is not an acknow edgnent received, every
30 seconds, fromthe other device transm ssion is ceased.

Step Test Condition Resul t

1 Voice call initiated by Base station stopped
t he handset, the power to | transmission within 1 sec
t he handset turned off

2 Voice call initiated by Handset stopped

t he handset, the power to transm ssion after 1 sec

t he base station turned
of f

3 Voice call initiated, to Handset stopped
t he handset, by an anal og transm ssion after 2 sec
t el ephone that was
connected to the base
station, the anal og phone
was placed in the on-hook

node
4 Handset activated with Handset did not transmt
base station turned off for nmore than 1 sec
5 Base station activated Base station did not
wi th handset turned off transmt for nore than 1

SecC

RESULT

In the configuration tested, the EUT conplied with the
requi renents of the specification.

3.2.20 Monitoring Threshold for Systens with a M ninmum of 40
Dupl ex Channels 8§ 15.323 (c)(5)

Requi renment :

| f access to spectrumis not avail able as determ ned by
t he above, and a m ni num of 40 dupl ex system access channel s
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are defined for the system the tinme and spectrum wi ndows with
the | owest power |evel below a nonitoring threshold of 50 dB
above the thermal noise power determ ned for the em ssion
bandwi dt h may be accessed. A device utilizing the provisions
of this paragraph nust have nonitored all access channels
defined for its systemwithin the Iast 10 seconds and mnust
verify, within the 20 mlIliseconds (40 mlliseconds for

devi ces designed to use a 20 mlliseconds frane peri od)

i medi at el y precedi ng actual channel access that the detected
power of the selected tinme and spectrum wi ndows is no higher
than the previously detected value. The power neasurement
resolution for this conparison nmust be accurate to within 6
dB. No device or group of cooperating devices |ocated within
1 meter of each other shall occupy nmore than three 1.25 VHz
channel s during any frame period. Devices in an operational
state that are utilizing the provisions of this section are
not required to use the search provisions of paragraph (b) of
this section.

Denmonstrati on of Conpliance:

The | X-BS5 does not use the provisions of this section
(LIC); it only uses the LBT node. There are no devices or
group of cooperating devices |ocated within 1 neter of each
other; this is specified in the installation manual. Testing
to denonstrate conpliance with this section is the sane as
8§ 15.323 (c)(1), shown below are the results of these tests.

Measur enent Dat a:

The | X-BS5 was tested as per ANSI C63.17-1998 Sections
7.3.2.1, 7.3.2.2 and 8.2.1.

A diagram of the test configuration is enclosed in
Appendi x A and a list of reference codes for test equi pment
used is enclosed in Appendi x B.

Test equi pnent used: 1, 6, 7, 8, 9, and 17.

ANSI C63.17 Section 7.3.2.1

Since the | X-BS5 does not use the LIC threshold, the
foll owing steps were performed to nmeasure the threshold | eve
and verify that the threshold | evel did not exceed -88.1 dBm
as cal cul ated above.

To test for this section two channels were nmade
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interference free; the remaining channels had interference so
that they were unavail able. The two channels that were
interference free were designated as f1 (channel 3 1924.25
MHz) and f2 (channel 5 1927.85 MHz). The test set-up all owed
interference to be placed on f1 and f2 i ndependent of each

ot her.

Step Test Condition Resul t
1 No Interference on f1 or Call Established f1
f2 (channel 3 1924. 25 NHz)
2 Interference on f1 10 dB Call Established f1
bel ow t hreshol d | evel (channel 3 1924.25 MHz)
(cal cul at ed)
3 I nterference level on f1 Call Established f1
i ncreased 1 dB (channel 3 1924.25 WHz)
4 Step 3 repeated until the Call Established f2
call was established on (channel 5 1927.85 MHz)
f2
5 I nterference level on f1 Call Established f1
reduced 1 dB (channel 3 1924.25 WHz)
6 Interference |l evel on f1 Call Established f2
i ncreased 1 dB (channel 5 1927.85 MHz)
7 Steps 5 and 6 repeated 5 Sane as steps 5 and 6
times
8 Threshol d | evel neasured Threshold | evel = -90.0
dBm
9 Interference on f1 and f2 No Call Established
at the cal cul at ed
t hreshol d. The
interference on f1
occurred only during the
transmt potion of the
franme
10 No I nterference on f1 or Call Established f1
f2 (channel 3 1924.25 MHz)

ANSI C63.17 Section 7.3.2.2

To test for this section two channels were made
interference free; the remaining channels had interference so
that they were unavailable. The two channels that were
interference free were designated as f1 (channel 3 1924.25
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MHz) and f2 (channel 5 1927.85 MHz). The test set-up allowed
interference to be placed on f1 and f2 i ndependent of each
ot her.

Step Test Condition Resul t
1 No Interference on f1 or Call Established f1
f2 (channel 3 1924. 25 NHz)
2 Interference on f1 3 dB No Call Establi shed

above threshold and
interference on f2 10 dB
above threshol d

3 Interference on f2 Call Established f2
renoved (f2 avail abl e) (channel 5 1927.85 MHz)

4 Connection term nat ed No Call Established

5 Interference on f2 re- Call Established f1
applied, EUT attenpted (channel 3 1924.25 MHz)

transm ssi on

ANS|I C63.17 Section 8.2.1

After an avail able tinme/spectrum wi ndow has been assi gnhed
both the base station and handset attenpt to transmt on the

specified tinme/spectrumw ndow. |f either device does not
recei ve an acknow edgnent, fromthe other device, within one
second the EUT ceases to transmt. After the call is

established if there is not an acknow edgnent received, every
30 seconds, fromthe other device transm ssion is ceased.

Step Test Condition Resul t

1 Voice call initiated by Base station stopped
t he handset, the power to | transmi ssion within 1 sec
t he handset turned off

2 Voice call initiated by Handset stopped

t he handset, the power to | transm ssion after 1 sec

t he base station turned
of f
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Step Test Condition Resul t

3 Voice call initiated, to Handset stopped
t he handset, by an anal og transm ssion after 2 sec
t el ephone that was
connected to the base
station, the anal og phone
was placed in the on-hook

node
4 Handset activated with Handset did not transmt
base station turned off for nmore than 1 sec
5 Base station activated Base station did not
wi th handset turned off transmt for nore than 1

SecC

RESULT

In the configuration tested, the EUT conplied with the
requi renments of the specification.

3.2.21 Isochronous Random Waiting Interval 8 15.323 (c)(6)
Requi renment :

If the selected conbined tinme and spectrum wi ndows are
unavail abl e, the device may either nonitor and sel ect
different wi ndows or seek to use the same w ndows after
wai ting an amount of time, randomly chosen froma uniform
random di stri buti on between 10 and 150 m | |i seconds,
commenci ng when the channel becomes avail abl e.

Measur enent Dat a:

The control channel of the base station repeats the
access criteria every 1.24 sec. To ensure that the base
station neets the requirenents of this section it was tested
as per ANSI C63.17-1998 Sections 8.1.3 and 8.2.1. Because of
t he manor in which the control channel operates, it was not
possible to test to section 8.1.3. Show below is an
expl anati on of how the control channel conplies with section
8.1.3.

A diagram of the test configuration is enclosed in
Appendi x A and a |ist of reference codes for test equi pnent
used i s enclosed in Appendi x B.
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Test equi pnment used: 1, 6 and 17.
Denmonstrati on of Conpliance Section 8.1.3

The control channel of the base station transmits every
155 msec. For the control channel the base station nonitors
the time and spectrum wi ndow prior to transm ssion, once
transm ssion is started the base station continues to transmt
every 155 nsec; however, monitoring is only performed every 8'
transm ssion (8 x 155 msec = 1.24 sec). Therefore the control
channel transmts continuously for 1.24 sec before re-
nmonitoring. The time between end of transm ssion and the new
transm ssion is 155 nsec, provided the tinme and spectrum
wi ndow is available, if it is not available the contro
channel will not transmt.

To test for this section there was interference placed on
t he channel (1921.55 WHz), then the interference was renoved
and the time was neasured fromthe end of the interference to
the start of transm ssion by the control channel. This was
repeated 5 tines and the results are shown bel ow.

At t enpt Time for end of interference
to start of transm ssion by
control channel (sec)

10.5

13.5

14.0

11.5

1B WIN(F

6.5

From t he description above and the nmeasurenents it can be
seen that all 5 of these neasurenents are greater than 150
nsec; therefore, the EUT neets the requirenments of this
section.

ANSI C63.17 Section 8.2.1

After an avail able tine/spectrum w ndow has been assi gnhed
both the base station and handset attenpt to transmt on the

specified tinme/spectrumw ndow. |f either device does not
recei ve an acknow edgnment, fromthe other device, within one
second the EUT ceases to transmt. After the call is

established if there is not an acknow edgnent received, every
30 seconds, fromthe other device transm ssion is ceased.
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Step Test Condition Resul t

1 Voice call initiated by Base station stopped
t he handset, the power to | transmission within 1 sec
t he handset turned off

2 Voice call initiated by Handset stopped

t he handset, the power to transm ssion after 1 sec

t he base station turned
of f

3 Voice call initiated, to Handset stopped
t he handset, by an anal og transm ssion after 2 sec
t el ephone that was
connected to the base
station, the anal og phone
was placed in the on-hook

node
4 Handset activated with Handset did not transmt
base station turned off for nmore than 1 sec
5 Base station activated Base station did not
wi th handset turned off transmt for nore than 1

SecC

RESULT

In the configuration tested, the EUT conplied with the
requi renents of the specification.

3.2.22 Threshold Monitoring Bandwi dth 8§ 15.323 (c)(7)

Requi renment :

The nonitoring system bandw dth nmust be equal to or
greater than the em ssion bandw dth of the intended
transm ssion and have a maxi num reaction tinme |ess than
5OxSQRT (1.25/em ssion bandw dth in MHz) m croseconds for
signals at the applicable threshold | evel but shall not be
required to be less than 50 m croseconds. |If a signal is
detected that is 6 dB or nore above the applicable threshold
|l evel, the maximum reaction time shall be 35xSQRT
(1.25/em ssion bandwidth in MHz) m croseconds but shall not be
required to be less than 35 m croseconds.
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Measur enent Dat a:

The | X-BS5 was tested as per ANSI C63.17-1998 Sections
7.4 and 7.5.

A diagram of the test configuration is enclosed in
Appendi x A and a list of reference codes for test equi prment
used is enclosed in Appendi x B.

Test equi pnment used: 1, 6, 7, 8, 9, 11 and 17.
Section 7.4
Si npl e Conpl i ance Test

To test for this section two channels were nmade
interference free, the remaining channels had interference so
that they were unavail able. The two channels that were
interference free were channel 0 (1929.65 MHz) and channel 3
(1924.25 MHz). The frequency of the interfering signal was
determ ned as shown bel ow

Center frequency of channel 0 = 1920.95 VHz
Em ssi on bandwi dth = 290.4 kHz
40% of em ssion bandwi dth = 116.2 kHz

-40% of em ssion bandwi dth 1920. 83 MHz
+40% of em ssion bandwidth = 1921.07 WHz

+4 dB | evel above cal cul ated threshold = -84.9 dBm
Step Test Condition Resul t

1 No Interference Cal | Established channel

0 (1920.95 MHz)
2 Sub-band filled with No Call Established on
br oadband i nterference channel 0 (1920.95 MHz),
( FM nodul at ed) centered call established on
at 1920.83 WVHz (-40% of channel 3 (1924.25 MHz)

em ssion bandw dth) 4 dB
above threshold | evel

3 Sub-band filled with No Call Established on
br oadband i nterference channel 0 (1920.95 WHz),
(FM nmodul at ed) centered call established on
at 1921.07 MHz (+40% of channel 3 (1924.25 WHz)

em ssion bandw dth) 4 dB
above threshold | evel
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Step

Test Conditi on

Resul t

No I nterference

Call Established channel

0 (1920.95 MHz)

To test for
interference free;
that they were unavail abl e.
interference free were designated as f1 (channe
MHz) and f2 (channel

ANSI

5 1927.85 Mz).

C63.17 Section 7.5

this section two channel s were nmde
the remai ning channels had interference so
The two channel s that were

3 1924. 25
The pul se was

synchroni zed to the 5 nsec frame in order to ensure that there
was an interference pulse on every tine slot.

St ep Test Condition Resul t
1 No Interference on f1 or Call Established f1
f2 (channel 3 1924.25 NHz)
2 I nterference on Channel No Call Established f1
f1 at threshold | evel, (channel 3 1924.25 WHz),
pul se nodul ated with call established on f2
102.3 ps pulse width (channel 5 1927.85 IVHz)
3 I nterference on Channel No Call Established f1
f1 6 dB above threshold (channel 3 1924.25 MHz),
| evel , pul se nodul at ed call established on f2
with 65.5 pus pulse width (channel 5 1927.85 IHz)
4 I nterference on Channel No Call Established f1l
f1 10 dB above threshold (channel 3 1924.25 WHz),
| evel , pul se nodul at ed call established on f2
with 153.4 us pulse width (channel 5 1927.85 IVHz)
5 Step 4 was repeated 5 No Call Established f1
times with the (channel 3 1924.25 MHz),
synchroni zati on of the call established on f2
pul sed interference (channel 5 1927.85 MHz)
randomy varied with
respect to the EUT frane.
6 No Interference on f1 or Call Established f1

f2

(channel 3 1924.25 NHz)

SAMPLE CALCULATI ONS

Pulse Width = 35/125/ B
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Pulse Width = 50125/ B
Pulse Width = 75125/ B

Where B = Enmi ssion Bandwidth in MHz

Pul saVi dthE35y1.25/ 0.2988=65.5msec

Pul s&Vi dth50v/1.25/ 0.2988=102.3msec

Pul s&Vi dth=75y1.25/ 0.2988=153.4rmsec

RESULT

In the configuration tested, the EUT conplied with the
requi rements of the specification.

3.2.23 Threshold Monitoring Antenna 8 15.323 (c)(8)
Requi renment :

The monitoring systemshall use the sane antenna used for
transm ssion, or an antenna that yields equivalent reception
at that | ocation.

Denmonstration of Conpliance:

The base station of the | X-BS5 does all the nonitoring
for both the base station and the handset. The base station
has two antennas used for diversity purposes, one is a TX RX
and the other is RX only. Only the TX/ RX antenna is used for
the monitoring system which is the sane antenna, used for
transm ssion; therefore, the I X-BS5 neets the requirenents of
this section.
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3.2.24 Monitoring Detection Threshold for Devices with |ess
t han Maxi mum Qut put Power 8§ 15.323 (c)(9)

Requi renment :

Devi ces that have a power output |ower than the nmaxi mum
permtted under the rules may increase their nonitoring
detection threshold by one deci bel for each one decibel that
the transmtter power is below the maxi mum pernitted.

Measur enent Dat a:

The | X-BS5 does not use the provisions of this section;
therefore, the I X-BS5 neets the requirenments of this section.

3.2.25 Dupl ex Connections 8§ 15.323 (c)(10)
Requi renment :

An initiating device nay attenpt to establish a duplex
connection by nonitoring both its intended transmt and
receive time and spectrum wi ndows. |f both the intended
transmt and receive time and spectrum wi ndows neet the access
criteria, then the initiating device can initiate a
transm ssion in the intended transmt time and spectrum
wi ndow. |If the power detected by the respondi ng device can be
decoded as a dupl ex connection signal fromthe initiating
devi ce, then the respondi ng device nmay i nmedi ately begin
transmtting on the receive tinme and spectrum wi ndow nonitored
by the initiating device.

Measur enent Dat a:

The | X-BS5 was tested as per ANSI C63.17-1998 Section
8.2.3.

A di agram of the test configuration is enclosed in
Appendi x A and a list of reference codes for test equi pment
used is enclosed in Appendi x B.

Test equi pnment used: 1, 6, 7, 8, 9, 11, 16 and 17.
Section 8.2.3

The base station is the initiating device and
moni tors the receive and transmt w ndows for both the base
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station and handset. The base station was connected to a
customtest fixture, which allows interference on all of the
time slots except for one TX slot and RX slot. These can be a
dupl ex pair (TX slot 3, RX slot 3) or different slots (TX sl ot
3, RX slot 4).

To test for this section two channels were nmade
interference free; the remaining channels had interference so
that they were unavail able. The two channels that were
interference free were designated as f1 (channel 3 1924.25
MHz) and f2 (channel 5 1927.85 MHz).

Step Test Condition Resul t
1 No Interference Call Established f1
(channel 3 1924.25 MHz)
Tinme slot O
2 Interference on all tinme Call Established f1
sl ots except TXO and RXO (channe! 3 1924.25 MHz)
was i nterference free Time slot O
3 Interference on all tine No Call Established f1
sl ots except TXO and RX1 (channel 3 1924.25 WHz),
was interference free call established on f2
(channel 5 1927.85 MHz)
4 Interference on all tine No Call Established f1
sl ots except TX1 and RXO (channel 3 1924.25 MHz),
was interference free call established on f2
(channel 5 1927.85 NMHz)
5 Interference on all tine No Call Established f1
sl ots except TX1 and RX2 (channel 3 1924.25 WHz),
was interference free call established on f2
(channel 5 1927.85 MHz)
6 Interference on all tine Call Established f1
sl ots except TX1 and RX1 (channel 3 1924.25 MHz)
was interference free Time slot 1
7 No I nterference Call Established f1
(channel 3 1924.25 MHz)
Tinmne slot O

RESULT

In the configuration tested, the EUT conplied with the
requi renents of the specification.
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3.2.26 Alternative Mnitoring Interval 8§ 15.323 (c)(11)
Requi renment :

An initiating device that is prevented from nonitoring
during its intended transmt w ndow due to nonitoring system
bl ocking fromthe transm ssions of a co-located (within one
neter) transmtter of the sane system nay nonitor the
portions of the tinme and spectrum wi ndows in which they intend

to receive over a period of at least 10 milliseconds. The
nmonitored tinme and spectrum wi ndow nust total at |east 50
percent of the 10 mllisecond frane interval and the nonitored

spectrum nust be within the 1.25 MHz frequency channel (s)

al ready occupi ed by that device or co-located co-operating
devices. |If the access criteria is met for the intended
receive time and spectrum wi ndow under the above conditions,
then transm ssion in the intended transmt w ndow by the
initiating device may comrence.

Denmonstrati on of Conpliance:

The base station of the I X-BS5 will not be co-located
closer than 1 neter; therefore, the requirenments of this
section do not apply. This requirenent is specified in the
I nstal lati on Manual for the base station.

3.2.27 Limtation on use of Section (c)(10) or (c)(1l1) -
8§15.323 (c)(12)

Requi renment :

The provisions of (c) (10) or (c) (11) of this section
shall not be used to extend the range of spectrum occupied
over space or time for the purpose of denying fair access to
spectrum to ot her devices.

Denmonstrati on of Conpliance:

The | X-BS5 does not use the provisions of § 15.323
(c)(10) or (c)(11) to extend the range of spectrum occupi ed;
therefore, the | X-BS5 neets the requirenments of this section.
3.2.28 Spurious Em ssions § 15.323 (d)
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Requi renment :

Em ssions shall be attenuated bel ow a reference power of
112 mlliwatts as follows: 30 dB between the channel edges and
1.25 MHz above or bel ow the channel; 50 dB between 1.25 and
2.5 WHz above or below the channel; And 60 dB at 2.5 MHz or
greater above or bel ow the channel. Systens that further sub-
divide a 1.25 MHz channel into X sub-channels nust conply with
the follow ng em ssion mask: In the bands between 1B and 2B
nmeasured fromthe center of the em ssion bandwi dth the total
power emtted by the device shall be at | east 30 dB bel ow the
transmt power permtted for that device; in the bands between
2B and 3B neasured fromthe center of the em ssion bandw dth
the total power emitted by an intentional radiator shall be at
| east 50 dB below the transmt power permtted for that
radiator; in the bands between 3B and 1.25 MHz channel edge
the total power emtted by an intentional radiator in the
measur enent bandw dth shall be at | east 60 dB bel ow t he
transmt power permitted for that radiator. "B" is defined as
the em ssion bandwi dth of the device in hertz. Conpliance
with the emssion limts is based on the use of neasurenent
i nstrunentation enploying a peak detector function with an
i nstrunent resol ution bandwi dth approxinmately equal to 1.0
percent of the emni ssion bandw dth of the device under
measur enent .

Measur enent Dat a:

The | X-BS5 was tested as per ANSI C63.17-1998 Section
6.1.6.

A diagram of the test configuration is enclosed in
Appendi x A and a list of reference codes for test equi pment
used is enclosed in Appendi x B.

Test equi pnment used: 1 and 17.

The | X-BS5 tunes up to 1930 MHz; therefore, in accordance
with 8 15.33 (b)(1), the EUT was tested from30 MHz to 20 GHz,
and in accordance with § 15.31 (m the EUT was tested with
the transmtter tuned near the bottom of the spectrum and
tuned near the top of the spectrum
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Qut - of - Channel Em ssion (Conduct ed)
Base Station

Transnitting on Channel 0 (1920.95 NMHz)

Frequency Range Frequency Corrected Criteria

Z VHz Level dBm
dBm
30 - 200 110. 3 -46. 8 -39.5
200 - 500 440. 5 -75.1 -39.5
500 - 1000 787.3 -73.9 -39.5
1000 - 1800 1070. 7 -53. 9 -39.5
1800 - 1900 1865. 2 -47.1 -39.5
1900 - 1917.50 1910. 2 -60.1 -39.5
1917.50 -1918.75 1917.8 -65.6 -29.5
1918.75 - 1920 1919.8 -60. 8 -9.5
1921.25 - 1922.5 1921.3 -26.9 -9.5
1922.5 - 1923.75 1923. 3 -64.0 -29.5
1923.75 - 1930 1928. 6 -58.0 -39.5
1930 - 2000 1976. 7 -57.5 -39.5
2000 - 4000 3841.9 -64.9 -39.5
4000 - 6000 5762.8 -88. 2 -39.5
6000 - 8000 7683. 8 -78.9 -39.5
8000 — 10, 000 9604. 7 -78.0 * -39.5
10, 000 — 12, 000 11,525.7 -78.9 * -39.5
12,000 — 14, 000 13, 446.6 -72.4 * -39.5
14,000 — 16, 000 15,367.6 -71.2* -39.5
16, 000 — 18, 000 17,288.5 -72.1* -39.5
18, 000 — 20, 000 19, 209. 5 -67.5 * -39.5
* Noi se Fl oor
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Qut - of - Channel Em ssion (Conduct ed)
Base Station

Transmtting on Channel 6 (1929.35 MHz)

Frequency Range Frequency Corrected Criteria

z VHz Level dBm
dBm
30 - 200 118. 6 -47. 0 -39.5
200 - 500 474.7 -58. 3 -39.5
500 - 1000 801.3 -78.2 -39.5
1000 - 1800 1696. 2 -42.5 -39.5
1800 - 1900 1865. 2 -46.8 -39.5
1900 - 1917.50 1917.1 -60.3 -39.5
1917.50 -1918.75 1921.6 -57.9 -29.5
1918. 75 - 1920 1927. 4 -64. 4 -9.5
1921.25 - 1922.5 1928. 7 -44.0 -9.5
1922.5 - 1923.75 1930. 1 -47.5 -29.5
1923.75 - 1930 1931.3 -64.0 -39.5
1930 - 2000 1993.5 -98.2 -39.5
2000 - 4000 3858.8 -65.5 -39.5
4000 - 6000 5788. 1 -89.8 -39.5
6000 - 8000 7717.5 -78. 4 -39.5
8000 — 10, 000 9646. 8 -78.0 * -39.5
10, 000 — 12, 000 11,576.2 -78.9 * -39.5
12,000 — 14, 000 13,505.6 -72.4 ¢ -39.5
14, 000 — 16, 000 15,435.0 -71.2* -39.5
16, 000 — 18, 000 17,364. 4 -r72.1* -39.5
18, 000 — 20, 000 19, 293. 7 -67.5 * -39.5
* Noi se Fl oor
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Em ssi on (Conduct ed)

Transmitting on Channel 0 (1920.95 MHz
Frequency Frequency Corrected Criteria
Range VHz Level dBm
VHz dBm
1B to 2B 1920. 35 - 1920. 6 -35.7 -12. 7
Bel ow 1920. 65
2B to 3B | 1920.065 - 1920. 3 -57.8 -32.7
Bel ow 1920. 35
3B to 1920. 00 - 1920.0 -58. 1 -42.7
Channel 1920. 05
Edge
Transmitti ng on Channel 4 (1925.75 NMHz
Frequency Frequency Corrected Criteria
Range VHz Level dBm
VHz dBm
1B to 2B 1924. 45 - 1925.1 -25.0 -12.7
Bel ow 1925. 15
2B to 3B 1924.85 - 1924.9 -46.3 -32.7
Bel ow 1925. 15
3B to 1923.75 - 1923.9 -59.1 -42. 7
Channel 1924. 85
Edge
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Qut - of - UPCS Band Eni ssi ons ( Radi at ed)

See section 3.2.2 of this report for the radiated
em ssi ons dat a.

RESULT

In the configuration tested, the EUT conplied with the
requi renents of the specification.

3.2.29 Franme Repetition Stability/Frame Period and Jitter
§ 15.323 (e)

Requi renment :

The frame period (a set of consecutive tinme slots in which
the position of each time slot can be identified by reference
to a synchroni zing source) of an intentional radiator
operating in these sub-bands shall be 20 mIliseconds or 10
mlliseconds/ X where X is a positive whole nunber. Each
device that inplenments tinme division for the purposes of
mai nt ai ni ng a dupl ex connection on a given frequency carrier
shall maintain a frame repetition rate with a frequency
stability of at |east 50 parts per mllion (ppm. Each device
whi ch further divides access in time in order to support
mul ti pl e conmuni cation |inks on a given frequency carrier
shall maintain a frame repetition rate with a frequency
stability of at least 10 ppm The jitter (tinme-related,
abrupt, spurious variations in the duration of the frame
interval) introduced at the two ends of such a comunication
i nk shall not exceed 25 m croseconds for any two consecutive
transm ssions. Transm ssions shall be continuous in every
time and spectrum wi ndow during the frame period defined for
t he devi ce.

Measur enent Dat a:

The | X-BS5 was tested in accordance with ANSI C63.17-1998
Sections 6.2.3 and 6. 2. 4.

A diagram of the test configuration is enclosed in Appendi x
A and a list of reference codes for test equi pment used is
encl osed i n Appendi x B.

Test equi pnment used: 10.
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Test Perforned Criteria
Frane peri od 5 nsec
Frame repetition 10 ppm
stability
Jitter 12. 5 psec

Section 6.2.3

The | X-BS5 was configured as specified in section 6.2. 3.
Both the nean values of the frame repetition rate and the
standard deviation were recorded to determ ne the franme
repetition stability. The data is shown bel ow.

5 msec Frane Rate

Frequency St andard Mean Frame
VHz Devi ati on Hz Repetition
Hz Stability

ppm

1920. 95 0. 00017493 200. 00002358 2.62

Sanpl e Cal cul ati on:

Frame Repetition Stability (ppm = ((3 * Standard Devi ation) /
Frame Rate) * 10°

Frame Rate Hz =1/ 5 nms = 200 Hz

Section 6.2.4

The | X-BS5 was configured as specified in section 6.2.4. The
peak to peak, mean and standard devi ati on val ues of the frame
period distribution were recorded to determ ne the frame
period and jitter.

The nean val ue shall be the frane period and three tines the

standard deviation value of the jitter shall not be greater
than 12.5 usec. The data is shown bel ow.
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5 msec Frane Rate

Frequency St andard Mean Jitter

VHz Devi ati on ms psec
psec

1920. 95 0.004817322 5. 000000358114 0.014

Sanpl e Cal cul ati on:

Jitter pysec = 3 * Standard Devi ation

RESULT

In the configuration tested, the EUT conmplied with the
requi renents of the specification.

3.2.30 Frequency Stability 8§ 15.323 (f)
Requi rement :

The frequency stability of the carrier frequency of the
intentional radiator shall be maintained within £10 ppm over 1
hour or the interval between channel access nonitoring,
whi chever is shorter. The frequency stability shall be
mai nt ai ned over a tenperature variation of -20° to +50° C at
normal supply voltage, and over a variation in the primary
supply voltage of 85 percent to 115 percent of the rated
supply voltage at a tenperature of 20° C. For equi pnent that
is capable only of operating froma battery, the frequency
stability tests shall be performed using a new battery wi thout
any further requirenent to vary supply voltage.

Measur enment Dat a:

The | X-BS5 was tested as per ANSI C63.17-1998 Section
6.2.2.

A di agram of the test configuration is enclosed in
Appendi x A and a list of reference codes for test equi pment
used is enclosed in Appendi x B.

Test equi pnment used: 10 and 14.
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frequency measurenent at 20° C was used
t he neasurenments at the two extrene

The carrier
as the reference for
t enper at ur es.

The | X-BS5 operates on 27 VDC supplied by the controller
in the PBX; therefore, the testing for supply voltage
variation was perfornmed with the 27 VDC varied from 85%to
115% The data shown bel ow shows the deviation fromthe
measurenents at 20°C (27 VDC) at the two tenperature extremes

and the variation in supply vol at age.

Supply Frequency Measur ed

Tenmp of Carrier Frequency Devi ati on

o Vol t age VHz VHy ppm

- 20 27.0 VvDC 1920. 95 1920. 9608522 -3.96
7

20 22.9 VDC 1920. 95 1920. 9598522 -3. 44
7

20 27.0 VDC 1920. 95 1920. 9532523 Ref erence
1

20 31.1 vDC 1920. 95 1920. 9602159 -3.63
1

50 27.0 VDC 1920. 95 1920. 9574537 -2.19
0

SAMPLE CALCULATI ON
- FR- FM ,
Deviation ppm = 10
FR
FR = Reference frequency of the carrier at 20° C
FM = Measured frequency of the carrier
RESULT

In the configuration tested,
requi renents of the specification.
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Appendi x A - Test Procedures

FCC Section 15.309 Cross Reference to Subpart B (Radi ated
Em ssi ons)

The radi ated eni ssions were tested as per ANSI C63. 4.

The radi ated em ssions fromthe | X-BS5 were measured
using a spectrum analyzer with a quasi-peak adapter for peak
and quasi - peak readings. A preanplifier with a fixed gain of
26 dB was used to increase the sensitivity of the measuring
instrunentation. The spectrum anal yzer's resol ution bandw dth
was set to 100 kHz and the video bandwi dth was set to 300 kHz,
for readings in the 30 to 1000 WMHz frequency range. Above
1000 WMHz the spectrum anal yzer's resolution bandw dth was set
to 1 MHz and the video bandwi dth was set to 3 MHz for peak
readi ngs and the resol ution bandwi dth was set to 1 MHz and the
vi deo bandwi dth was set to 10 Hz for average readings.

An EMCO Bi coni cal antenna was used to neasure the
frequency range of 30 to 200 MHz, an EMCO Log Periodi c antenna
was used to nmeasure the frequency range of 200 to 1000 WMHz and
a double ridge guide antenna was used to neasure the frequency
range of 1 to 20 GHz, at a distance of 3 meters fromthe EUT.

The readi ngs obtained by these antennas are correlated to the
| evel s obtained with a tuned di pole antenna by addi ng the
antenna factors.

The configuration of the I X-BS5 was varied to find the
maxi mum r adi ated em ssion. All interconnecting cables were
noved to search for the worst case radi ated em ssions. The
conputi ng equi pment was rotated 360 degrees, and the antenna
hei ght was varied from1l to 4 meters to find the maxi mum
radi ated em ssion.

The | X-BS5 was neasured on a non-conducting table 0.8 m
above the ground plane. The table is placed on a turntable
which is level with the ground plane. The turntable has slip
rings, which supply AC power to the conputing equi pnment.
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Radiated Emissions Test

EMOG Chamber

Printer || Computer
Antenne
EUT
[ 1 sd= Pre Spactr‘um
Altunuator Annp Anmﬂyz@r

Turntable

FCC Section 15.315 AC Power Line Conducted Em ssi ons

The AC power |ine conducted em ssions were tested as per
ANSI C63. 4.

The AC power |ine conducted em ssions was neasured using
a spectrum anal yzer with a quasi - peak adapter for quasi-peak
readi ngs. The spectrum anal yzer's resol ution bandw dth was set
to 100 kHz, and the video bandwi dth was set to 300 kHz for
peak readings in the 450 kHz to 30 MHz frequency range.

The |ine-conducted neasurenents were nmade in a screen
room usi ng a 50uH Line I npedance Stabilization Network (LISN).

Deskt op conputing devices are placed on a non-conducting
table 80-cmfromthe nmetallic floor. The equipment is placed
40 cmfromone wall and at least 80 cmfromall other walls.
Fl oor standi ng equi pment is placed directly on the earth
grounded fl oor.
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Line Conducted Emissions Test

Printer Computer
EMC Chamber
Transiet Spectrum
LISN limiter A%@ﬂyzer

FCC Sections 15.319 (c) Peak Transmt Power, 15.319 (d) Power
Spectral Density

The EUT was directly connected to the spectrum anal yzer
via the antenna output port as shown in the block diagram
bel ow. The peak transmt power, en ssion bandw dth and power
spectral density were nmeasured as per sections 6.1.2, 6.1.3
and 6.1.5 of ANSI C63.17-1998, while the base station and
handset had a voice |ink established. The measurenents were
perfornmed on two channels, as per 47 CFR 15.31(m, one near
t he bottom of the spectrum and one near the top of the
spectrum

The spectrum anal yzer’s resol ution bandwi dth and vi deo
bandwi dt h were set as follows:

Peak Transmt Power (Section 6.1.2)
RBW = 1 MHz

VBW = 3 MHz
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Em ssi on Bandwi dth (Section 6.1.3)

RBW = 3 kHz
VBW = 10 kHz

Power Spectral Density (Section 6.1.5)
RBW = 3 kHz
VBW = 10 kHz

Test Configuration Bl ock Di agram
(Sections 6.1.2, 6.1.3 and 6.1.5)

EUT SPECTRUM
ANALYZER
CcOAX
ANT ENNA CABL E
PORT

FCC Sections 15.323 (b), 15.323 (c)(1) through 15.323 (c)(12)
Sections 7 and 8 of ANSI C63.17-1998

The EUT connected as shown in the bl ock diagrans bel ow.
The MCSS was used to force the EUT to transmt on the desired
frequencies and block all the other frequencies. The testing
was perforned as per sections 7 and 8 of ANSI C63.17-1998,
whil e the base station and handset had a voice |ink
est abl i shed
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Test Configuration Bl ock Di agram
(Sections 8.1.2, 8.1.3 and 8.2.1)

ANTENNA
PORT
POVER MCSS
DI VI DER | NTERFERENCE
GENERATOR
SPECTRUM
ANALYZER
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Test Configuration Bl ock Di agram
(Sections 7.3.2.1, 7.3.2.2 and 7.4)

SPECTRUM
ANl;rgé\lTNA PONER ANALYZER
D VI DER
MCSS
PONER Sl GNAL
| NTERFERENCE
GENERATOR D VI DER GENERATCR
Test Configuration Block Di agram
(Section 7.5)
SPECTRUM
ANF',rgyTNA POWER ANALYZER
DI VI DER
S| GNAL
MCSS GENERATOR
POVNER
| NTERFERENCE
GENERATOR DI VI DER
PULSE
| NPUT
PULSE
CENERATOR
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Test Configuration Bl ock Di agram
(Section 8.2.3)

EUT
SPECTRU
AR POVER ANALYZE
DI VI DE
Sl GNA
MCSS GENE
| NTERFERENC ng?%@ CENERATO
— GENERATO D
_ PULSE
| NPUT
Special
Test Fixture

FCC Section 15.323 (d) Spurious Em ssions

The EUT was directly connected to the spectrum anal yzer
via the antenna output port as shown in the block diagram
bel ow. The base station was connected to a conputer that was
used to control the base station to permt the base station
and handset to transmt on predeterm ned channels. The
Spurious em ssions were neasured as per section 6.1.6 of ANSI
C63.17-1998, while the base station and handset had a voice
i nk established. The out-of -channel neasurenents were
performed on two channels, as per 47 CFR 15.31(m, one near
the bottom of the spectrum and one near the top of the
spectrum The out-of-subchannel measurements were perforned
on two sub-channels, one near the bottom of the subchannel and
one near the top of the sub-channel

The spectrum anal yzer’s resolution bandw dth and vi deo
bandw dth were set as follows:

Spurious Em ssions (Section 6.1.6)

RBW = 3 kHz
VBW = 10 kHz
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Test Configuration Bl ock Di agram
(Section 6.1.6)

EUT SPECTRUM

ANALYZER

ANTENNA CABLE
PORT

FCC Section 15.323 (e) Franme Peri od

The EUT was directly connected to the nodul ati on domai n
anal yzer via the antenna output port as shown in the bl ock
di agram bel ow. The base station was connected to a comnputer
that was used to control the base station to permt the base
station and handset to transmt on predeterm ned channels.
The frame period, frame repetition stability and jitter were
measured as per sections 6.2.3 and 6. 2. of ANSI C63.17-1998,
whil e the base station and handset had a voice link
establi shed. The computer was used to log the results of the
measur enent s.

Frame rel ated nmeasurenents were all owed by the
utilization of the nodul ati on domai n anal yzer’s “Envel ope
Trigger Qutput” port, which generates a TTL conpati bl e signal
that represents the envel ope of the transm ssion bursts.

The nodul ati on domain anal yzer’s settings were set as
fol | ows:

Frame Repetition Stability

Mode: Frequency Measurenent
X AXi s: Ti me
Time Setting: 500 s
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Y Axis: Frequency
Center Frequency: 200 Hz
Measurenment | nterval: 5 ns
No. of Measurenents: 1000
Frame Period and Jitter
Mode: Ti me Measur ement
Y AXis: Ti me
Center Tine: 5 ns
X AXi s: Ti me
Time Setting: 500 s
Measurenment | nterval: 1 ms
No. of Measurenents: 1, 000, 000

—»

_._»

FCC Section 15.323 (f) Carrier Frequency Stability

The EUT was pl aced inside of a tenperature chanber and
directly connected to the nodul ati on domai n anal yzer via the
ant enna out put port as shown in the block diagram below. The
base station was connected to a conputer that was used to
control the base station to permt the base station and
handset to transmt on predeterm ned channels. The carrier
frequency stability was neasured as per section 6.2.2 of ANSI
C63.17-1998, while the base station and handset had a voice
l'ink established. The conputer was used to |log the results of
t he nmeasurenents.
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The EUT was placed inside of the tenperature chanber at
20°C for one hour in order to stabilize the tenperature of the
chamber and the EUT. This neasurenent was recorded as a
reference for the nmeasurenents at the two extrene tenperatures
and at the two extreme supply voltages using the nodul ati on
domai n anal yzer

The nodul ation domai n anal yzer settings were set as
fol | ows:

Carrier Frequency Stability

Mode: Frequency Measurenent
Y Axis: Frequency

Center Frequency: 1920. 35 MHz

X AXi s: Ti me

Time Setting: 625 us

Measurenment |nterval: 10 us

No. of Measurenents: 5000

Test Configuration Bl ock Di agram
(Section 6.2.2)
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Appendi x B - List of Test Equi pnent

Ref. No. | nst runent M gt . Model
1 Spectrum Anal yzer Hew ett Packard 8566B
2 Pre Amplifier Hewl ett Packard 8447D
3 Pre Amplifier Hewl ett Packard 8449B
4 Bi coni | og Ant enna EMCO 3142
5 Doubl e Ri dge CGui de EMCO 3115

Ant enna
6 Power Di vi der/ Conbi ner Hew ett Packard 11636A
7 Power Di vi der/ Conbi ner Hewl ett Packard 87303C
8 Si gnal Cenerat or Hewl ett Packard 8648C
9 MCSS Hew ett Packard 60
10 Modul at i on Dorai n Hew ett Packard 53310A
Anal yzer

11 Pul se Gener at or Hew ett Packard 8012B
12 LI SN EMCO 3825/ 2
13 Transient Limter Hewl ett Packard 11947A
14 Tenper at ur e Chanber Tenney I nc. Tenney Jr.
15 Gsci |l | oscope Tekt roni x 7603
16 Test Fixture ImatSﬂrﬁgerica, N A
17 Coax Cabl e Andr ews N A

An i ndependent calibration | aboratory follow ng outlined
calibration procedures calibrates al
every 12 nont hs.

Exhi bi t
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t he equi pnent

| i sted above



