FCC Filing Package for Motorolai530 Transceiver FCC ID: AZ489FT5825

6.2 Modulation Characteristics and Necessary Bandwidth -- Pursuant 47 CFR
2.1033(c)13, 2.1047(d) & 2.202

Digitally encoded speech or digital data is transmitted in four sub-channels at a 4
kHz rate using M-ary symbols mapped to predetermined fixed magnitude and phase
components within 1 of 3 constellations associated with a particular modulation scheme.
Figure 6-2 illustrates symbol mapping to one of the four QPSK sub-channels
constellations. Figure 6-3 illustrates symbol mapping to one of the four 16QAM sub-
channels constellation. Figure 6-4 illustrates symbol mapping to one of the four 64QAM
sub-channels constellation. For Quad-QPSK modulation, this mapping adjusts the
amplitude and phase variations of the baseband signal to one of 4 points on the
constellation. For Quad-16QAM modulation, this mapping adjusts the amplitude and
phase variations of the baseband signal to one of 16 points on the constellation. For
Quad-64 modulation, this mapping adjusts the amplitude and phase variations of the
baseband signal to one of 64 points on the constellation. The bandwidth of the
modulating signals is limited by the pair of modulation limiting low pass filters within the
modem block function of U801 (see Figure 4-2 in Exhibit 4.3). These filters serve to limit
out-of-band and spurious emissions due to modulation. The necessary bandwidth of the
sub-channels is limited to 4.8 kHz by the pair of modulation limiting low pass filters. The
transfer response of these filters is depicted in Figure 6-1 where the filter excess
bandwidth coefficient of 0.2 is shown. This excess bandwidth leads to the necessary
bandwidth calculation of (1 + 0.2) x (4 kHz) = 4.8 kHz. Since the sub-channels are spaced
4.5 kHz apart, the necessary bandwidth of the composite 4 sub-channel symbol streams
is 4.8 + (3 x4.5) =18.3 kHz.
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Figure 6-1: Modulation Low Pass Filter Response
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Figure 6-3: Symbol Mapping onto One of Four 16-QAM Constellations
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Figure 6-4: Symbol Mapping onto One of Four 64-QAM Constellations
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6.3

Emission Mask -- Pursuant 47 CFR 2.1049(h) & 90.210(m)
The method described in paragraph 7.2 was employed with the following conditions:

For Quad-QPSK Modulation:

32K Bits Per Second Pseudo-Random Digital Modulation.

Vertical division: 10 dB/div.

Carrier Reference: Carrier Reference 0 dB corresponds to maximum and minimum peak
output power settings, respectively.

For Quad-16QAM Modulation:

64K Bits Per Second Pseudo-Random Digital Modulation

Vertical: 10 dB/div

Carrier Reference: Carrier Reference 0 dB corresponds to maximum and minimum peak
output power settings, respectively.

For Quad-64QAM Modulation:

96K Bits Per Second Pseudo-Random Digital Modulation

Vertical: 10 dB/div

Carrier Reference: Carrier Reference 0 dB corresponds to maximum and minimum peak
output power settings, respectively.

In Figures 6-5 through Figure 6-22, one trace was used to capture transmitter
performance, measured using a resolution bandwidth of 300 Hz, while the reference level
was obtained by another trace, using a resolution bandwidth of 30 kHz. A third trace
shows the applicable emission mask.
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6.3.1 800 MHz Band Operation Measured Data

FCC Limits

- Per 47CFR90.210(g)
- Per EA SMR Emission Mask, 47CFR90.691(a)

NOTE: References to “Split 3:1” are explained in Exhibit 12, Table 12-1.

di Agilent  11:59:23  Jul 18, 2083 | Limit 1

Type

Upper Lower
" Limit
il On 0

! |

! 0 h 'lI
4 .ﬁ“.r“'l"l A
| li |‘ II'.

Test
On OFf

Margin
068 dB
On 0

Edit»

Y
1

Wi K, I-'.‘r'l P
i -F-'I__ll.\lllll v HRLYY | M R
a1 M UMb Delete Limit

w4
il ey

I iIL,I‘.III.I'J..'

More
WUBH 1 kHz Lof2
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Figure 6-5: Quad-QPSK Modulation performance relative to mask 47 CFR 90.210(g)
(MAXIMUM POWER SETTING)
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a5 Agilent  16:13:37 Jul 19, 2883

Freq/Channel

W

Center Freq
820.987508 MHz

Start Freq
820.937500 MHz

StopFreq
Center £21.037500 MHz

820.9875000 MHz CF Step

10.0000008 kHz
Auto Man

Freq Offset
B.oBRORREE Hz

Signal Track
E]n 0ff

Scale Type
WBH 1 kHz 05 (401 ors) [l Lin

CAGMMIN.LIM file loaded

Figure 6-6: Quad-QPSK Modulation performance relative to mask 47 CFR 90.210(g)
(MINIMUM POWER SETTING)

------ © Agilent 15:54:17 Jul 10, 2003 | Limit 1

dBm Atten 15 dB

Type
Upper Lower

Limit
0ff

Test
0ff

Margin
060 dB
Off,

Edit»

-1
W
5, fl
o e h oy i,
J|'.-|!| Jﬂllh

Delete Limit

. .

WAL

U J'il I ||___I 'l,.-.dp
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#YBW 1 kHz
AMASKAO31MXBE.GIF file saved

Figure 6-7: Quad-QPSK Modulation performance relative to mask 47 CFR 90.691.
(MAXIMUM POWER SETTING)
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a5 Agilent  16:23:46 Jul 18, 2003 |Freq/thanne|

-1.7 dBm

Center Freq
820.987500 MHz

Start Freq
N 520.937500 MHz

Stop Freq
821.037500 MHz

CF Step
16.80000880 kHz
Auto Man

Freq Offset
000006688 Hz

i Signal Track
On 0ff

Scale Type
WBH 1 khz ts) [ iy

C:AEMMIN.LIM file loaded

Figure 6-8: Quad-QPSK Modulation performance relative to mask 47 CFR 90.691.
(MINIMUM POWER SETTING)

& Agilent  11:41:10 Jul 10, 2003 Freq/Channel

Center Freq
620.957500 MHz

StartFreq
| 520.937588 MHz

Stop Freq
821837508 MHz

CF Step
10.0006688 kHz
Huto Man

Freq Offset

‘|| B.A00a6REE Hz
vy '|"|..| i —_—
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, ; Log Lin
z #VBH 1 kH=z fats. =

C:AMASKNOSHXBG.GIF file saved

Figure 6-9a: Quad-16QAM Modulation performance relative to mask 47 CFR
90.210(g)
(MAXIMUM POWER SETTING)
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Figure 6-9b: Quad-16QAM Modulation performance relative to mask 47 CFR
90.210(g)
(MAXIMUM POWER SETTING) (Split 3:1 Interleaving)

------ < Agilent 17:00:30 Jul 10, 2083 IFreq/ChanneI

1 MHz

Center Freq
320.987508 MHz

StartFreq
Y 820.937508 MHz

Stop Freq
Center | $21.637500 MHz
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168.0008888 kHz
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C:AGHMIN.LIM file loaded

Figure 6-10a: Quad-16QAM Modulation performance relative to mask 47 CFR
90.210(g)
(MINIMUM POWER SETTING)
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s Agilent  17:22:17  Jul 18, 2683
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Figure 6-10b: Quad-16QAM Modulation performance relative to mask 47 CFR

90.210(g)

(MINIMUM POWER SETTING) (Split 3:1 Interleaving)
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Figure 6-11a: Quad-16QAM Modulation performance relative to mask 47 CFR

90.691.
(MAXIMUM POWER SETTING)
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Em Atten 15 dB Center Freq

520.957508 MHz

StartFreq
820.937500 MHz

Stop Freq
%21.037500 MHz

CF Step
16.6800008 kHz
Auto Man

Freq Offset
0.B0608000 Hz

,
JIi it

W Signal Track
Gt O 0ff

: Scale Type
SUBH 1 kHz : 481 prs) [ Lin

C:\MASK\Q16MKBE.GIF file saved

Figure 6-11b: Quad-16QAM Modulation performance relative to mask 47 CFR
90.691.
(MAXIMUM POWER SETTING) (Split 3:1 Interleaving)

s Agilent  16:47:15  Jul 18, 2683 I Trace/View

Ref —=1.7 dBm

Clear Hrite

Max Hold
Center

820.9875000 MHz\
Min Hold

View

Blank

More
WUBH 1 1of2

Figure 6-12a: Quad-lGQAM Modulation performance relative to mask 47 CFR
90.691.
(MINIMUM POWER SETTING)
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Center Freq
820.987508 MHz

Start Freq
.‘Jn“""\ ."'u""“‘u""' h_ﬁlﬂr."ﬁl_l £20.937580 MHz
| v 1 ———
Stop Freq
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CF Step
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WUBH 1 kHz weep | ey Log

Figure 6-12b: Quad-16QAM Modulation performance relative to mask 47 CFR
90.691.
(MINIMUM POWER SETTING) (Split 3:1 Interleaving)

a5 Agilent  14:36:68 Jul 18, 2663 I Limit 1

Type
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On Dff
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Marker : On ot
. 820.986300 MHz | e e e Margin

i
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Figure 6-13: Quad-64QAM Modulation performance relative to mask 47 CFR
90.210(g)
(MAXIMUM POWER SETTING)
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# Agilent  17:45:14 Jul 18, 2003 I Limit 1

Type
Upper Lower

Limit
on Off

Test
On 0

Margin
0.00 dB
On 0

Edit»

Ll

e
o i
-~'||,_|'i'.'.-"v ‘\l'i‘ s LR

Delete Limit

. More
# H #UBH 1 kHz 95 [ts) 1of 2

CAGHMINC.LIM file loaded

Figure 6-14: Quad-64QAM Modulation performance relative to mask 47 CFR
90.210(g)
(MINIMUM POWER SETTING)

5 Agilent  15:04:56 Jul 18, 2603 | Limit 1

Type

Lower

o
I
=

Limit
Dff

=

Test
On 0,

Margin

360 dB
n 0ff

Edit»
Delete Limit
. - More
WUBH 1 Kz (481 p 1of2

C:AEMMAXC.LIM file saved

Figure 6-15: Quad-64QAM Modulation performance relative to mask 47 CFR 90.691.
(MAXIMUM POWER SETTING)
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s Agilent  17:52:54  Jul 16, 2063 |Freqfthanne|

Center Freq
820.987508 MHz

; i : Start Freq

i ?.-.,v.\|-.__.,,,‘,.| . | 526.937500 MHz

" o |
¥ 1

|

| Stop Freq

821.8375608 MHz

CF Step
160000089 kHz
J ’ .

Center ‘

820.9875000 MHZJ
W
|

Freq Offset
A.O0GRAA0E Hz

el r_‘I'-"nl
Signal Track
On 0ff

e
b |'!"'I'r'-‘.l-""-'nllll e by 1
[

Scale Type
) Hz #UBH 1 kiz . 1 pts) M Lin

AEMMINC.LIM file loaded

Figure 6-16: Quad-64QAM Modulation performance relative to mask 47 CFR 90.691.
(MINIMUM POWER SETTING)

IDEN, Motorola Inc., 8000 W. Sunrise Blvd., Plantation, FL 33322, USA WWW.MOT.COM/iDEN Page: 6- 15



FCC Filing Package for Motorolai530 Transceiver FCC ID: AZ489FT5825

6.3.2. 900 MHz Band Operation Measured Data
FCC Limits

- Per 47 CFR 90.669(a)

Agllent 15:29:15  Jul 15, 2AA3 |Freq/Channe|

Center Freq
£96.8187560 MHz

Start Freq
| 595.965750 MHz

Stop Freq
6966638756 MHz

CF Step
16.0000668 kHz
Auto Man

Freq Offset
B.EAREERAE Hz

; |
= o
o a'r'JII. AT T

Signal Track
O 0

Scale Type
Log Lin

#YEBH 1 kHz

C:AMASKMNOQLEMYSE.GIF file saved

Figure 6-17: Quad-QPSK Modulation performance relative to mask 47 CFR
90.669(a)
(MAXIMUM POWER SETTING)
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2oaliez  Jul 18, 2083 : | Delete

Delete How

Type,
ANl

Sort»

Dir Up

Dir Select

#YBH 1 kHz

C:AHASK\OBAMNBE.GIF file deleted

Figure 6-18: Quad-QPSK Modulation performance relative to mask 47 CFR
90.669(a)
(MINIMUM POWER SETTING)

a5 Agilent  15:16:54 Jul 15, 2603 |Freq/thanne|

56 odBm Atten 15 dB

Center Freq
8968158758 MHz

ey TEaeR Start Freq
et el ' | 595.968750 MHz

Stop Freq
5960657568 MHz

CF Step
106000000 kHz
Auto Man

Freq Offset
B.0ARBRAEE Hz

Signal Track
On 0

Scale Type
WUBH 1 Kz ' 401 prs) [ Lin

C:AEMHMAXC.LIM file loaded

Figure 6-19a: Quad-16QAM Modulation performance relative to mask 47 CFR
90.669(a)
(MAXIMUM POWER SETTING)
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a5 Agilent  14:45:54  Jul 15, 2803 |Freq/thanne|

Center Freq
296.018750 MHz

StartFreq
895.968750 MHz

1/ ol

|
{

Stop Freq
896.068750 MHz

CF Step
10.0060088 kHz
Auto Man

Freq Offset
000000000 Hz

Signal Track
On 0ff

Scale Type
Log Lin

#YEH 1 kHz

AMASK\ABAMKBE.GIF file saved

Figure 6-19b: Quad-16QAM Modulation performance relative to mask 47 CFR
90.669(a)
(MAXIMUM POWER SETTING) (Split 3:1 Interleaving)
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s Agilent  11:20:86  Jul 15, 2063 Trace/View

Trace
2 3

Clear Hrite

Max Hold

Center ‘
896.0187500 MHZJ

N .. Min Hold

View

.
A ey
.'1If‘-'u'1“'.l‘FL i

Blank

More
#UBH 1 kHz laof2

:AEMMINC.LIM file loaded

Figure 6-20a: Quad-16QAM Modulation performance relative to mask 47 CFR
90.669(a)
(MINIMUM POWER SETTING)

Center Freq
896.018758 MHz

o “Ext.R StartFreq
e £95.965750 MHz
| i ¥ | -

Stop Freq
396.065750 MHz

CF Step
18.0000888 kHz
Auto Man

Freq Offset
f.A0BAA0AE Hz

i Signal Track
On O

Scale Type
WEH 1 Kz ' 401 pts) [l Lin

C:AMASK\Q1GMNIE.GIF file saved

Figure 6-20b: Quad-16QAM Modulation performance relative to mask 47 CFR
90.669(a)
(MINIMUM POWER SETTING) (Split 3:1 Interleaving)

IDEN, Motorola Inc., 8000 W. Sunrise Blvd., Plantation, FL 33322, USA WWW.MOT.COM/iDEN Page: 6- 19



FCC Filing Package for Motorola i530 Transceiver FCC ID: AZ489FT5825

a5 Agilent  14:29:28  Jul 15, 2083 | Trace/View

Trace
3

|r,-1l\r.,III‘II,l,afr{'.lI,.'l,,,\,...l'll.*pll‘ﬂh Il Clear Hrite
Max Hold
Min Hold

View

Blank

More
WUBH 1 kHz Sween 50 5 (401 p 1of2

AEMMAXC.LIM file loaded

Figure 6-21. Quad-64QAM Modulation performance relative to mask 47 CFR
90.669(a)
(MAXIMUM POWER SETTING)

4 Agilent  14:83:47  Jul 15, 2803 IFreq/ChanneI

Center Freq
896.018750 MHz

Start Freq
895.9658750 MHz

Stop Freq
Center 896.068750 MHz

896.0187/500 MH;| CF Step

10.06606000 kHz
i Auto Man

Freq Offset
D.BEAREAAE Hz

et ot Wl vy - .
I‘,-.._I]f-,,L-'L-J""-*"'I""F"I‘ . '.u'llq“,.\- I ¥ TL P b | Si an al Track
| On Off

- Scale Typ_e
WBH 1 Kz neep 50 5 (401 pts) [ L

NEMHINC. file loaded

Figure 6-22: Quad-64QAM Modulation performance relative to mask 47 CFR
90.669(a)
(MINIMUM POWER SETTING)
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