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5. Coexistence between 950MHz low power active radio systems
and other systems

In order to make 950MHz low power active radio systems practicable, we need to
discuss about the interference for other systems that is used in frequency band outside
of 950MHz band, the sharing with passive tag systems that are used in same frequency
band and the sharing with other low power active radio systems that are used in same
frequency band.

5.1 Prediction of the spread of 950MHz low power active radio
systems and the number of communication nodes that transmit
data at the same time.

We predicted the spread of 950MHz low power active radio systems in 2020.

Because, we estimated that the spread of LR-WPAN systems will be saturation at
2020.

The estimation was predicted from the growth of low power active radio systems, with
the systems to use 2.4GHz, form 2004 to 2008. (The numbers of 2008’s low power
active radio systems are prospects.) (Appendix 1)

We calculated that the prospects spread numbers of low power active radio systems
that use 950MHz are Table 5-1-1.

Table 5.1-1 Prediction of total number of nodes

Domain 2008 2012 2020

Security 336,220 7,223,369 50,514,416
Agriculture 2,433 101,603 1,418,898
Environment protection 0 0 0
Robot 79,014 671,136 1,425,224
Medical, Welfare 73,108 1,278,358 15,034,841
Facility Control 154,000 4,665,600 51,273,675
Architectural

Monitoring 766 4,745 45,440
Logistics, Marketing 70 420 1,418
Total 645,610 13,945,230 119,713,912

First, we estimated that the numbers of nodes that transmit data at the same time, the
node is LR-WPAN node, are 10824/km”2 by Appendixl. (The low power active radio
systems premised on Table 5-1-1)



Second, we estimated that the numbers of nodes that transmit data at the same time,
the node is active tag’s node. It was estimated 7.16/km”2 from Appendix 1.

Third, we estimated that the numbers of nodes that transmit data at the same time, the
node is low power active radio system’s node. It was estimated 17984/km”2

5.2 Study of interference for other systems that is used in
frequency band outside of 950MHz band

If we would like to use 950MHz ~ 956MHz low power active radio systems, we should
study that interference for PDC, STL, and PHS. PDC and STL are using radio bands
that close to 950MHz. PHS is using radio bands where second harmonics of 950MHz
band low power active radio system may occur.

And we should study that interference for IMT-2000 that system is used near future.
IMT-2000 is using 700/900MHz radio bands.

5.2.1 Requirement of studying interference

Regarding study of chapter 2, the density of the low power active radio system nodes
is high. And the nodes communication distance is short that the length is from ten
meters to tens of meters.

We are premised on the low power active radio system’s EIRP is 3dBm when we study
about the interference of low power active radio systems.

Because, regarding Appendix 2, we think that we can get enough communication
distance when EIRP is supposed 3dBm. The EIRP is calculated from the low power
active radio system’s antenna power (=1mW) and antenna gain (=3dBi). The antenna
gain is same value of the low power passive tag system.

We can set the low power active system’s EIRP is less than 13dBm. The max EIRP
value is decided by Japanese regulation.

We are premised that 950MHz passive tag systems interference values for other
systems, when we use the low power active radio systems that EIRP value is 13dBm.

When we studied regarding the 950MHz passive tag system interference for other
systems, we decided that the systems have to use 952MHz ~ 955MHz.

5.2.2 Interference for PDC

PDC system is wireless radio system that use 940-950MHz and 956~957MHz. PDC
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system will be used continuously.

We study of the low power active radio system effects for PDC systems. The effects
are spurious emission and the blocking from the low power active radio system main
wave. (Appendix 3)

The right limit of spurious emission strength of low power active radio systems are less
than 52dBm/100kHz (EIRP) that dose not serious effect for PDC systems.

Because, regarding Appendix 3, we can allow that the effect of low power active radio
systems dose not exceed the PDC base station permissible range of interfere at 99% of
probability. If the spurious emission strength of low power active radio systems is less
than -52dBm/100kHz (EIRP), the effect don’t exceed the PDC base station permissible
range of interfere at 99% of probability.

The right limit of frequency band of 950MHz low power active radio systems is under
955.8MHz when the power of transmission is not stronger than 3dBm (EIRP) that dose
not serious effect for PDC systems.

Because, we think that the low power active radio systems don’t affect for PDC
systems when the strength is not stronger than 3dBm (EIRP) and the using band is far
from PDC system band width. The distance is about 200 kHz.

5.2.3 Interference for IMT-2000

IMT-2000 systems will use 700MHz/900MHz band, and use up to 950MHz with 5SMHz
channel separation. We studied the influence to IMT-2000 mobile terminals by low
power active radio systems. Studied influences are blocking caused by main wave of
950MHz low power active radio systems and interference from spurious emission of
950MHz low power active radio systems. (Appendix4)

In appendix4, blocking was studied in the case that received power of desired wave at
IMT-2000 mobile terminal is 3dB higher than specified sensitivity. Interference from
spurious emission was studied at allowable interference level (-125dBm/100kH)
assuming that ‘interference level/’system noise level is equal to -10dB according to
ITU-R M.2039. In both studies it was assumed that one IMT-2000 mobile terminal and
one low power active radio systems were facing each other and radio propagation
characteristic followed that of free space in calculating necessary distance between
them to work correctly.

According to appendix4, regarding blocking caused by main wave of low power active
radio systems, necessary frequency separation with which its influence from low power
active radio systems which output power is 3dBm(EIRP) is less than influence from
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reader/writer (13dBm (EIRP)) of low power passive tag systems was estimated.
Frequency of low power active radio systems was changed from 950MHz by 200 kHz
step which is bandwidth of its unit radio channel in order to enlarge frequency
separation between IMT-2000 system and low power active radio system. When
frequency separation was 800 kHz(950.8MHz or more), firstly distance suffered
influence of blocking caused by low power active radio systems was smaller than that of
low power passive tag systems with 2MHz separation(1.4m-8m). Its distance was from
0.8m to 4.5m in beam spread direction. Therefore we decided that frequency of
950MHz low power active radio systems is 950.8MHz or more.

Regarding interference from spurious emission of 950MHz low power active radio
systems, according to appendix4, when -52dBm/100kH for existing PDC base stations
in 940-950MHz and 956MHz-957MHz band which is got from section 5.2.2 is applied
necessary distance to work correctly is 44m at beam spread direction of low power
active radio system. This is the result calculated assuming that one IMT-2000 mobile
terminal which is just receiving and one low power active radio equipment which is just
sending were facing each other and radio propagation characteristic followed that of
free space. But low power active radio equipment is different from reader/writer of
passive tag system which has to continuously send radio signal for relatively long time
in order to supply power to passive tag. It is supposed that low power active radio
equipments send signal intermittently and each sending time is short of a few mile
seconds. In addition according to section 5.1 even in most dense area number of
simultaneously sending node are supposed to about 18 per square km. Considering
ratio of sending time and ratio of interference area influence to IMT-2000 systems are
not significant. Therefore Coexistence between IMT-2000 systems and low power active
radio systems is possible from the practical standpoint.

In passive tag system, in order to reduce influence to IMT-2000 mobile terminal that is
plan to be assigned at below 945MHz band strength of spurious emission is additionally
reduced by 10dB. If same as that, at below 945MHz band strength of spurious emission
is reduced by 10dB that is -62dBm/100kHz (EIRP), necessary distance to work correctly
is 14m calculated using free space propagation model. Therefore, Coexistence between
IMT-2000 systems and low power active radio systems is possible from the practical
standpoint. In addition -62dBm/100kHz is equal to -52dBm/MHz.

Consequently, additionally considering coexistence with IMT-2000 systems that is
planed to be assigned at near 950MHz band it is reasonable that spurious emission
strength of low power active radio systems is -52dBm/100kHz (EIRP) in the frequency
band below 950MHz and -52dBm/MHz in the frequency band below 945MHz.

5.2.4 Interference for STL



STL system is wireless radio system that use 958~960MHz.
We study of the low power active radio system spurious emission effects for STL
systems.

The right limit of spurious emission strength of low power active radio systems is less
than -55dBm/100kHz (EIRP) that dose not serious effect for the STL systems.

Because, regarding appendix 5, we can calculate that the STC system be able to admit
of the effects from the low power active radio systems when the low power active radio
system’s spurious emission is less than -54.8dBm/100kHz(EIRP).

5.2.5 Interference for PHS

PHS system is wireless radio system that use 1884.5MHz ~ 1919.MGHz.
We study of the low power active radio system spurious emission effects for PHS
systems.

We assume that the effect of low power active radio systems for PHS systems is very
small when the low power active radio system’s spurious emission strength is
-52dBm/MHz (EIRP). The EIRP value is decided from study of chapter 5.2.3.

Because, regarding appendix 6, if the low power active radio systems want to effect for
PHS systems, we have to use them that range is 1m. The range is enough short for
them.

5.2.6 Interference from other systems that use close band width.

We assume that the low power active radio systems get effect form other system’s
transmit strength and spurious emission.

But if we implement carrier sense function, the low power active radio systems can
avoid that the interference from other system.

In any case, we implement the low power active radio systems, similarly implement the
passive tag systems that use 950MHz, that can use under the other systems effects.

5.3 Study of sharing the passive tag systems and other the low
power active radio systems that are used in 950MHz band width.

950MHz band width is already used by the passive tag systems. The low power active
radio systems have to implement that the systems can share the passive tag systems.
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And the low power active radio systems do not prevent passive tag systems.

Then, the low power active radio systems should be implemented the sharing
technologies these are used by the passive tag systems. The sharing technologies are

“Channel setting” "Carrier sense”, “ Send timing control”.

The high power passive tag systems should read many passive tags at once. Because,
the system’s applications are required that function. If we want to implement the function,
the passive tag system reading speed must be fast. So, the sharing technologies of the
low power active radio systems should be able to precede the high power passive tag
systems communication.

We should be share 950MHz band width between the low power active radio systems.

Reference of these things, we study regarding the sharing technology of the low power
active radio systems that is shared 950MHz band width with the passive tag systems
and other the low power active radio systems.

Carrier sense level of the low power active radio system is -75dBm. The value is
referenced the value of IEEE 802.15.4.

We assume that the low power active radio systems, that transmit power is 13dBm
(EIRP), should use only 954-955MHz. And, we assume that the high power active radio
systems, that transmit power is 13dBm (EIRP), use 953-954MHz.

Because, regarding appendix 7, if we want to use the low power active radio systems
that transmit power is 13dBm (EIRP), we must set the low power active radio system
node quite separate form the high power passive tag reader. The distance is about 1km.
It is not reasonable to use. So, we do not recommend that the low power active radio
systems and high power passive tag systems, these transmit power is 13dBm (EIRP),
use same bandwidth.

Regarding appendix 8, if we set the value of the transmit power of the low power active
radio systems to 13dBm (EIRP), the nodes of the systems can sense carrier far from
data sending nodes. The distance is 889m. But then, if we make the applications to use
the low power active radio system, the node is put on very high density and their
communication distance is short (~10m). The high transmit power, like 13dBm (EIRP), is
not suitable for the low power active radio system’s applications. So, the low power
active radio systems do not use a lot of the channels these can use 13dBm (EIRP)
transmit power.

If the low power active radio systems, that transmit power is 3dBm (EIRP) and using

9



bandwidth are 953MHz-954MHz, we should make the rule that is sharing the
bandwidth.

5.4 Study of the regulation regarding low power active radio
systems

5.4.1 Antenna power

According to section 5.2 and 5.3, it is reasonable that maximum radiated power is
3dBm (EIRP) or 13dBm (EIRP) and maximum antenna power is ImW and 10mW. It is
reasonable that antenna gain is 3dBi or less same as that of low power passive tag
system which is license exempt system in 950MHz band. But it is reasonable that in
the ImW antenna power case antenna gain can be increased unless EIRP of emitted
radio signal is more than EIRP on providing 1mW power to 3dBi antenna and in the
10mW case antenna gain can be increased unless EIRP of emitted radio signal is
more than EIRP on providing 10mW power to 3dBi antenna.

5.4.2 Frequency band

According to section 5.2, it is reasonable that in the 1ImW antenna power case lower
edge of its frequency band is 950.8MHz in consideration of interference to IMT-2000
systems. It is reasonable that upper edge of its frequency band is 955.8MHz in
consideration of interference to PDC base stations.

According to section 5.3, it is reasonable that in thelOmW antenna case its frequency
band is 954MHz-955MHz that is inside the frequency band specified for low power
passive tag systems and is not used by high power passive tag systems.

5.4.3 Unit radio channel

In consideration of coexistence with passive tag systems it is reasonable that unit radio
channel assignment of the low power active radio systems is same as that of passive
tag systems.

Such as described in chapter 3, in Europe, maximum occupied frequency bandwidth of
SRD systems in 860 MHz band is 600 kHz. In United States of America, occupied
frequency bandwidth is wider than 500 kHz in 915MHz band. By allowing simultaneous
use of up to 3 unit channels occupied frequency bandwidth of low power active radio
systems can be up to 600 kHz.

It is reasonable that up to 3 unit channels can be used simultaneously and occupied
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frequency is (200 x n) kHz or less (n is integer from 1 to 3 which is number of channels
used simultaneously) in the frequency band of 950.8MHz-955.8MHz in 1mW antenna
power case and 954MHz-955MHz in 10mW antenna power case.
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Figure 5.4-2 Unit radio channel allocation (10mW antenna power)

5.4.4 Unit radio channel mask

In consideration of coexistence between low power active radio systems and passive
tag systems, it is reasonable that unit radio channel mask of the low power active radio
systems is same as the passive tag systems. So, the power at the channel edge of unit
radio channel should be 20dBc or less which is same as low power passive tag
systems.

In the frequency band of 950-950.8MHz and 955.8-956MHz in 1mW case and
950-954MHz and 955-956MHz in 10mW case, it is reasonable that the spectrum
density is -39dBm/100kHz or less (at antenna input) which is same as low power
passive tag systems.

In the frequency band of 950.8-955.8MHz in 1mW case and 954-955MHz in the 10mW
case, the frequency band apart more than (200 + 100 x (n-1)) kHz (n is integer from 1 to
3 which is number of channels used simultaneously) from center frequency of used
radio channel should be regarded as spurious region. It is reasonable that its spurious
emission strength is -39dBm/100kHz or less which is same as low power passive tag
systems.

Considering above, it is reasonable that unit channel mask of low power active radio
systems is specified such as figure 5.4-3 and figure 5.4-4. In this case, it is reasonable
that power of adjacent channel is -26dBm or less (at antenna input) in 1mW case and
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-18dBm or less (at antenna input) in 10mW case.
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5.4.5 Sending control

Considering coexistence with passive tag systems, it is desirable that sending control

comply with that of low power passive tag systems, which is license exempt systems

same as low power active radio systems. Therefore it is desirable that radio equipment

of low power active radio systems stops emitting radio signal within 1sec after it started

to emit and waits emitting radio signal for 100msec. But considering efficiency of
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communication it is desirable to be able to continuously emit again during a certain
amount of time after emitting radio initially such as specified for low power radio
systems in 426/429MHz band which belong to specified low power radio station same
as 950MHz low power active radio systems. Therefore it is reasonable to be able to emit
again without waiting 100msec within 1 sec after emitting initially. These emitting have
to be finished within this 1sec.

Considering coexistence with passive tag systems it is reasonable that the sending
control such as described in section 5.4.6 is specified when short carrier sense and no
carrier sense is applied.

5.4.6 Carrier sense

Considering coexistence with passive tag systems, it is desirable that carrier sense
comply with that of low power passive tag systems, which is license exempt same as
low power active radio systems. Therefore it is reasonable that carrier sense time is
10ms or more. According to section 5.3, it is reasonable that carrier sense level is
-75dBm.

But considering convenient operation such as communication with plural number of
nodes, quick response and power saving, it is desirable that (1) use of short carrier
sense time and no carrier sense is specified.

(1) Short carrier sense time

It is desirable that short carrier sense time is 128 us that is minimum value
specified in IEEE802.15.4. But considering coexistence with passive tag systems it
is desirable that sending time of responder is as short as possible on condition that
low power active radio systems can be suitably operated. As the maximum sending
time specified in IEEEB02.15.4 is about 53ms, considering operation of low power
active radio systems 100ms of sending time has no problem. So, it is desirable that
pausing time is 100ms or more same as low power passive tag systems. But
considering efficiency of communication it is desirable to be able to continuously
emit again during a certain amount of time after emitting radio initially such as
specified for low power radio systems in 426/429MHz band which belong to
specified low power radio station same as 950MHz low power active radio systems.
Therefore it is reasonable to be able to emit again without waiting 100msec within
100msec after emitting initially. These emitting have to be finished within this 1sec.
The carrier sense time for passive tag systems is 5ms (for high power systems) or
10ms (for low power systems). In same frequency band as passive tag systems, low
power active radio systems are additionally used. Considering coexistence with
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these systems, it is desirable to restrict duty cycle when short carrier sense is used.
In Europe SRD systems in 860MHz band also have restriction which is carrier
sense or duty cycle. In Japan, considering coexistence of frequency with the
systems which has longer than 128 us of carrier sense time, it is desirable that low
power active radio system is restricted by both carrier sense and duty cycle. Low
power active radio systems are restricted by both carrier sense and duty cycle. In a
use case of low power active radio systems such as environmental monitoring,
automatically meter reading and security system it is supposed that traffic is
converged in emergency case. Therefore it is reasonable that duty cycle for short
carrier sense of low power active radio systems is 10% or less which is maximum
value of duty cycle specified for 860MHz band SDR systems in Europe.

(2) No carrier sense

In no carrier sense case it is desirable that sending time is 100ms or less and
pausing time is 100ms or more same as those in short carrier sense case. But
considering efficiency of communication it is desirable to be able to continuously
emit again during a certain amount of time after emitting radio initially such as
specified for low power radio systems in 426/429MHz band which belong to
specified low power radio station same as 950MHz low power active radio systems.
Therefore it is reasonable to be able to emit again without waiting 100msec within
100 ms after emitting initially. These emitting have to be finished within this 100 ms.
It is reasonable that duty cycle for no carrier sense of low power active radio
systems is 0.1% or less which is minimum value of duty cycle specified for 860MHz
band SDR systems in Europe.

Figure 5.4-5, figure 5.4-6 and figure 5.4-7 show flow examples of low power active tag
systems in each mode described in section 2 respectively. Figure 5.4-8 shows example
of low rate wireless PAN systems. These are based on the regulation of timing control
and carrier sense.

14



T 100
ms »>
| | | I
100ms SLEEP
DO 1 100ms g »>
utyO.
—
100ms SLEEP
100ms - »>
¥
—
100ms SLEEP
v .

Figure 5.4-5 Flow example for active tag systems in beacon mode

100ms

3 ACK

100ms T

Duty 10
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Figure 5.4-8 Flow example for low rate wireless PAN systems
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5.4.7 Spurious emission strength

According to section 5.2, it is reasonable that strength of spurious emission (EIRP) is
-52dBm/MHz at frequency below 945MHz and from 1884.5MHz to 1919.6 MHz,
-52dBm/100kHz at frequency from 945MHz to 950MHz and from 956MHz to 958MHz
and -55dBm/100kHz at frequency from 958MHz to 960MHz. According to section 5.4.1
describing the antenna gain (3dBi or less), strength of spurious emission at antenna
input is -55dBm/MHz at frequency below 945MHz and from 1884.5MHz to 1919.6 MHz,
-55dBm/100kHz at frequency from 945MHz to 950MHz and from 956MHz to 958MHz
and -58dBm/100kHz at frequency from 958MHz to 960MHz. Meanwhile, according to
section 5.4.4, it is reasonable that strength of spurious emission is -39dBm/100kHz (at
antenna input) in the frequency near the main radio signal in the band that is
950.8-955.8MHz in 1ImW case or 954-955MHz in 10mW case. Strength of spurious
emission at the frequency other than frequency band discussed above apply the value
of table 5.4-1 that is specified in ITU-R SM.329-10 and is used as allowable strength of
spurious emission in mobile terminal of IMT-2000 systems.

Consequently, it is reasonable that strength of spurious emission of low power active
radio systems is specified such as table 5.4-2.

Table 5.4-1 Strength of spurious emission specified in ITU-R SM.329-10 (at
antenna input)

Spurious emission
F band trength (average Reference
requency ban S %
a Y g J bandwidth
power)
30MHz < f <= 1GHz -36dBm 100kHz
1GHz < f -30dBm 1MHz

Table 5.4-2 Strength of spurious emission (at antenna input)

Spurious emission
E band ) th Reference
requency ban stren average
a Y g J bandwidth
power)
f<=1GHz
-36dBm 100kHz
(except for 710MHz < f <= 960MH2z)
710MHz < f <= 945MHz -55dBm 1MHz
945MHz < f <= 950MHz -55dBm 100kHz

17




950MHz < f <= 956MHz

(except for [f-fc|<= 200+100x(n-1)kHz) -39dBm 100kHz
956MHz < f <= 958MHz -55dBm 100kHz
958MHz < f <= 960MHz -58dBm 100kHz
1GHz < f

-30dBm 1MHz
(except for 1884.5MHz < f <= 1919.6MHZz)
1884.5MHz < f <= 1919.6MHz -55dBm 1MHz

5.5 Conformance to radio radiation protection guidelines
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7. Technical requirements for 950MHz systems

7.1 Technical requirements for 950MHz low power active radio
systems

It is reasonable that the technical requirements for 950MHz low power active radio
systems are below.

7.1.1 General conditions

(1) Communication method
One-way method, simplex method, duplex method, semi-duplex method, or broadcast

(2) Modulation system
It shall not be specified.

(3) Frequency band
950.8MHz — 955.8MHz (5.0MHz)

(4) Unit radio channel
There are 24 unit radio channels whose center frequencies shall be located from
951.0MHz to 955.6MHz with 200 kHz separation.

(5) Radio channel
It shall contain whole of the occupied frequency bandwidth of emitted radio signal and
shall be consisted of up to 3 consecutive unit radio channels.

(6) Antenna power
It shall be ImW or less. But the radio channels that consist of only unit radio channels
whose center frequencies are from 954.2MHz to 954.8MHz shall be 10mW or less.

(7) Antenna gain

It shall be 3dBi or less. But it can be increased unless EIRP of emitted radio signal is
over than EIRP emitted when the power specified in (6) “Antenna power” is provided to
3dBi antenna.

(8) Requirements for system design
A Cabinet
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Radio equipment shall be difficult to open. But power supply module and control

unit is not included in this restriction.

B

Carrier sense

a) Radio equipment shall check interference by the career sense before new
transmission.

b) Career sense shall be done to all of unit radio channels including emitted
signal for 128us or more. But if antenna power is more than 1mW, carrier
sense time shall be 10ms or more.

c) Carrier sense level that is amount of received power at all of unit radio
channels including emitted signal shall be -75dBm at antenna input.

d) If antenna power is ImW or less and sending control specified in C c) is
complied with, carrier sense is not necessary.

Sending control

a) Carrier sense time is 10ms or more
Radio equipment shall stop emitting radio signal within 1sec after it started

to emit. It shall wait emitting radio signal for 100msec.
But it may emit again without waiting 100msec, while it is within 1 sec after
first emitting and the emitting shall be finished within this 1 sec.

b) Carrier sense time is 128 us or more

Radio equipment shall stop emitting radio signal within 100ms after it
started to emit. It shall wait emitting radio signal for 200msec and amount of
sending time for 1 hour shall be 360 sec or less.

But it may emit again without waiting 100msec, while it is within 100 ms
after first emitting and the emitting shall be finished within this 100 ms.

c) No carrier sense
Radio equipment shall stop emitting radio signal within 100ms after it

started to emit. It shall wait emitting radio signal for 200msec and amount of
sending time for 1 hour shall be 3.6 sec or less.

But it may emit again without waiting 100msec, while it is within 100 ms
after first emitting and the emitting shall be finished within this 100 ms.

(9) Interference protection

Radio equipment shall automatically send or receive identification code.

(10)
A
B

Telecommunication terminal equipment that uses radio in itself

It shall have identification code which shall be 48 bits Iength or more.
Except for particular case it shall make decision if channel is used or not before
using that channel. Only if that channel is not used, it shall useit.
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7.1.2 Technical conditions

(1) Transmitter
A Channel mask
Frequency band of radio channel shall be (200 x n) kHz. At the edge of radio
channel emitted power shall reduce 20dBc that shall be -20dBm or less in under
1mW antenna power case or -10dBm or less in over 1ImW antenna power case.
The power emitted in adjacent unit radio channel shall be -26dBm or less in under
1mW antenna power case or -18dBm or less in over 1ImW antenna power case.
(nis a number of unit radio channels simultaneously used and is integer from 1 to
3.)
B Frequency tolerance
It shall be within 20 x 10-6. (But it shall not be specified if this band is applied to
designated frequency band.)
C Occupied frequency bandwidth
It shall be (200 x n) kHz or less. (n is a number of unit radio channels
simultaneously used and is integer from 1 to 3.)
D Tolerance of antenna power
It shall be +20% (upper value) and -80%(lower value).
E Spurious emission strength
Spurious emission strength at antenna input shall be less than the value in table

1.
Table 1 Spurious emission strength (at antenna input)
Spurious emission
F band t th (average Reference
requency ban stren %
a Y g g bandwidth
power)
f<=1GHz
-36dBm 100kHz
(except for 710MHz < f <= 960MHz)
710MHz < f <= 945MHz -55dBm 1MHz
945MHz < f <= 950MHz -55dBm 100kHz
950MHz < f <= 956MHz
(except for [f-fc|<= 200+100x(n-1)kHz) -39dBm 100kHz
956MHz < f <= 958MHz -55dBm 100kHz
958MHz < f <= 960MHz -58dBm 100kHz
1GHz < f -30dBm 1MHz
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(except for 1884.5MHz < f <= 1919.6MHZz)

1884.5MHz < f <= 1919.6MHz

-55dBm

1MHz

F Cabinet radiation

EIRP of cabinet radiation shall be less than EIRP calculated from corresponding

spurious emission strength in table 1.

(2) Receiver

Conducted spurious component shall be -54dBm/100kHz or less in frequency band
below 1GHz (except for 710MHz-960MHz) and 950MHz-956MHz, -47dBm/MHz or less
in frequency band above 1GHz (except for 1884.5MHz-1919.6MHz), or strength of

spurious emission in Tab 1 or less in other frequency band.

7.1.3 Measurement method
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7.2 Technical requirements for 950MHz high power passive tag
systems.

7.2.1 General conditions

(1) Modulation
Amplitude modulation using DSB or SSB, angular modulation, non-modulation or
combination of these systems

(2) Frequency band
952MHz - 954MHz

(3) Unit radio channel
It shall be 9 channels whose central frequencies are located by 200 kHz separation
from 952.2MHz to 953.8MHz.

(4) Radio channel
It shall contain whole of the occupied frequency bandwidth of emitted radio signal
and shall be consisted one or more consecutive unit radio channels.

(5) Antenna power (at antenna connector input)
1W or less

(6) Antenna gain
It shall be 6dBi or less. But it can be increased unless EIRP of emitted radio signal
is over than EIRP emitted when 1W is provided to 6dBi antenna.

(7) Reception from responder

Radio equipment shall be able to receive radio signals from responder (which is
equipment for response independent from radio equipment and emit radio signal in
same frequency band which power consist of only that of carrier from the radio
equipment).

(8) Requirements for system design
A Cabinet
It shall be difficult to open.
B Sending control
Radio equipment shall stop emitting radio signal within 4sec after it started to
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emit. It shall wait emitting radio signal for 50msec before it start to emit again.
But sending control shall not be necessary when unit radio channel of
952.4MHz or 953.6MHz is used and carrier sense is not used.
C Carrier sense
a) Radio equipment shall check interference by the career sense before
new transmission. But it shall not be necessary if only one unit radio
channel whose center frequency is 952.4MHz or 953.6MHz.
b) Career sense shall be done to all of unit radio channels including
emitted signal for 5ms or more.
c) Carrier sense level that is amount of received power at all of unit radio
channels including emitted signal shall be -74dBm at antenna input.

(9) Conformance to radio radiation protection guidelines
Radio equipment shall conform to radio radiation protection guidelines.

7.2.2 Technical conditions

(1) Transmitter
A Channel mask
Frequency band of radio channel shall be (200 x n) kHz. At the edge of radio
channel emitted power shall reduce 20dBc that shall be 10dBm or less. The
power emitted in adjacent unit radio channel shall be 0.5dBm or less. (nis a
number of unit radio channels simultaneously used and is integer from 1 to 9.)
B Frequency tolerance
It shall be within 20 x 10-6. (But it shall not be specified if this band is applied
to designated frequency band.)
C Occupied frequency bandwidth
It shall be (200 x n) kHz or less. (n is a number of unit radio channels
simultaneously used and is integer from 1 t09.)
D Tolerance of antenna power
It shall be +20% (upper value) and -80%(lower value).
E Spurious emission strength
Spurious emission strength at antenna input shall be less than the value in
table 2.

Table 2 Spurious emission strength (at antenna input)

Spurious emission Reference
Frequency band

strength (average bandwidth
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power)
f<=1GHz
-36dBm 100kHz
(except for 710MHz < f <= 960MHZz)
715MHz < f <= 945MHz -61dBm 1MHz
945MHz < f <= 950MHz -61dBm 100kHz
950MHz < f <= 952MHz -39dBm 100kHz
952MHz < f <= 954MHz
(except for |f-fc|<= 200+100x(n-1)kHz) -29dBm 100kHz
954MHz < f <= 956MHz -39dBm 100kHz
956MHz < f <= 960MHz -61dBm 100kHz
1GHz < f
-30dBm 1MHz
(except for 1884.5MHz < f <= 1919.6MHz)
1884.5MHz < f <= 1919.6MHz -61dBm 1MHz

F Cabinet radiation
EIRP of cabinet radiation shall be less than EIRP calculated from
corresponding spurious emission strength in table 2.

(2) Receiver
Conducted spurious component shall be -54dBm/100kHz or less in frequency
band below 1GHz (except for 715MHz-960MHz) and 950MHz-956MHz,
-47dBm/MHz or less in frequency band above 1GHz (except for
1884.5MHz-1919.6MHZz), or strength of spurious emission in Tab 1 or less in other
frequency band.

7.2.3 Measurement method
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7.3 Technical requirements for 950MHz low power passive tag
systems.

7.3.1 General conditions

(1) Modulation
Amplitude modulation using DSB or SSB, angular modulation, non-modulation or
combination of these systems

(2) Frequency band
952MHz - 955MHz

(3) Unit radio channel
It shall be 14 channels whose central frequencies are located by 200 kHz
separation from 952.2MHz to 954.8MHz.

(4) Radio channel
It shall contain whole of the occupied frequency bandwidth of emitted radio signal
and shall be consisted up to three consecutive unit radio channels.

(5) Antenna power (at antenna connector input)
10mW or less

(6) Antenna gain
It shall be 3dBi or less. But it can be increased unless EIRP of emitted radio signal
is over than EIRP emitted when 10mW is provided to 3dBi antenna.

(7) Reception from responder

Radio equipment shall be able to receive radio signals from responder (which is
equipment for response independent from radio equipment and emit radio signal in
same frequency band which power consist of only that of carrier from the radio
equipment).

(8) Requirements for system design
A Cabinet
It shall be difficult to open. But power supply module and control unit is not
included in this restriction.
B Sending control
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Radio equipment shall stop emitting radio signal within 1sec after it started to
emit. It shall wait emitting radio signal for 100msec before it start to emit again.
C Carrier sense
a) Radio equipment shall check interference by the career sense before
new transmission.
b) Career sense shall be done to all of unit radio channels including
emitted signal for 10ms or more.
c) Carrier sense level that is amount of received power at all of unit radio
channels including emitted signal shall be -64dBm at antenna input.

7.3.2 Technical conditions

(1) Transmitter
A Channel mask
Frequency band of radio channel shall be (200 x n) kHz. At the edge of radio
channel emitted power shall reduce 20dBc that shall be -10dBm or less. The
power emitted in adjacent unit radio channel shall be -18dBm or less. (n is a
number of unit radio channels simultaneously used and is integer from 1 to 3.)
B Frequency tolerance
It shall be within 20 x 10-6. (But it shall not be specified if this band is applied
to designated frequency band.)
C Occupied frequency bandwidth
It shall be (200 x n) kHz or less. (n is a number of unit radio channels
simultaneously used and is integer from 1 to 3.)
D Tolerance of antenna power
It shall be +20% (upper value) and -80%(lower value).
E Spurious emission strength
Spurious emission strength at antenna input shall be less than the value in

table 3.
Table 3 Spurious emission strength (at antenna input)
Spurious emission
F band X th ( Reference
requency ban stren average
a Y g J bandwidth
power)
f<=1GHz
-36dBm 100kHz
(except for 710MHz < f <= 960MHZz)
715MHz < f <= 945MHz -61dBm 1MHz
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945MHz < f <= 950MHz -61dBm 100kHz
950MHz < f <= 956MHZz
(except for [f-fc|<= 200+100x(n-1)kHz) -39dBm 100kHz
956MHz < f <= 960MHz -61dBm 100kHz
1GHz < f
-30dBm 1MHz
(except for 1884.5MHz < f <= 1919.6MHz)
1884.5MHz < f <= 1919.6MHz -61dBm 1MHz

F Cabinet radiation
EIRP of cabinet radiation shall be less than EIRP calculated from
corresponding spurious emission strength in table 3.

(2) Receiver
Conducted spurious component shall be -54dBm/100kHz or less in frequency
band below 1GHz (except for 715MHz-960MHz) and 950MHz-956MHz,
-47dBm/MHz or less in frequency band above 1GHz (except for
1884.5MHz-1919.6MHz), or strength of spurious emission in Tab 1 or less in other
frequency band.

7.2.3 Measurement method
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RFID : Radio Frequency ldentification

13.56MHz 950MHz
135kHz
433MHz
International Organization for Standardization
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2.1-1
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915MHz PHY

24 GHz PHY

|

Fc=868.3
868.3 MHz 868.0-868.6MHz
1-10 — | 2MHz
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1GHz
20nW
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0.1

Duty0.1
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—
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100ms

100m

5.4-6
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100ms

100ms

Duty 10
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5.4-7

ZigBee ZigBee ZigBee ZigBee

]

Duty 10
5.4-8
EIRP 945MHz 1884.5MHz
1919.6MHz -52dBm/MHz  945MHz 950MHz
956MHz 958MHz -52dBm/100kHz 958MHz 960MHz
-55dBm/100kHz 3dBi
945MHz
1884.5MHz 1919.6MHz -55dBm/MHz  945MHz
950MHz 956MHz 958MHz -55dBm/100kHz 958MHz
960MHz -58dBm/100kHz
Imw 950.8-955.8MHz 10mw 954-955MHz

-39dBm/100kHz
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ITU-R

SM.329-10 IMT-2000
5.4-1
5.4-2
5.4-1 ITU-R SM.329-10
30MHz 1GHz -36dBm 100kHz
1GHz -30dBm 1MHz
5.4-2
1GHz
-36dBm 100kHz
710MHz 960MHz
710MHz 945MHz -55dBm 1MHz
945MHz 950MHz -55dBm 100kHz
950MHz 956MHz
-39dBm 100kHz
200+100(n-1)kHz n
956MHz 958MHz -55dBm 100kHz
958MHz 960MHz -58dBm 100kHz
1GHz 1884.5 MHz
-30dBm 1MHz
1919.6MHz
1884.5MHz 1919.6MHz -55dBm 1MHz
950MHz
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0.5cm 5.05cm 5.05cm

950MHz
5.4-3
f [MHz]
300MHz 1.585 f 2 fY2/237.8 f/ 1500 6
1.5GHz [V/m] [A/m] [mW/cm?]
120m Q
(1) 950MHz
950MHz
200-600kHz EIRP  3dBm
13dBm
950.8MHz 955.8MHz EIRP 3dBm
954MHz 955MHz EIRP 13dBm
951MHz
EIRP 3dBm 954.2MHz EIRP 13dBm
(2)
1 4 27 300
_ PG
407R?

[mW/cm?]
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P W]
G
R [m]
K
K 1
76MHz K 2.56
76MHz K 4
6dB
5.5-1
EIRP 3dBm 13dBm
951MHz 954.2MHz
0.50 cm 1.58 cm
0.80 cm 2.53 cm
1.60 cm 5.05cm
(1) 951MHz EIRP 3dBm
f 951[MHz] S /1500 0.634[mW/cm?
S 0.634[mW/cm? Px G 0.002[W] 3[dBm]
K 1 R 0.0050 [m] 0.50[cm]

S 0.634[mW/cm? Px G 0.002[W] 3[dBm]
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K 256 R 0.0080 [m] 0.80 [cm]

S 0.634[mW/cm’] Px G 0.002[wW] 3[dBm]

K 102  2.56x 10" 6/10 R 0.0160[m] 1.60 [cm]
) 954.2MHz EIRP 13dBm
f 954.2MHz] S /1500 0.636[mW/cm?]

S 0.636[mW/cm’] Px G 0.02[W] 13 [dBm]
K 1 R 0.0158 [m] 1.58 [cm]

S 0.636[mW/cm’] Px G 0.02[W] 13 [dBm]
K 2.56 R 0.0253[m] 2.53[cm]

S 0.636[mW/cm’] Px G 0.02[W] 13 [dBm]
K 10.2  2.56x 10" 6/10 R 0.0505[m] 5.05[cm]
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950MHz

950MHz
950 MHz JAISA
24 950MHz
a0
10 6.1-1 20 1
MS FMO
MS 21 FMO
24 MS FMO 2
12
700
140
12M0 Va
100 VA .
8MO y - FMO
P e VS
6MO P L
. Ly . FMO+MS
O _r'm_m“f""" |
18 19 20 21 22 24
6.1-1 950MHz

75



950MHz

950MHz
/ /
/
MS FMO
FMO
MS
FMO MS
6.2-1
6.2-1
1w BRP
6dBi 36dBm
- 5m
CIR 14dB
FMO
LBT
2 LBT
-80dBm EIPR 36dBm
36dBm 80dBm 116dBm
20km 6.2-1
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6dBi 6dBi

80dBm +36dBm
116dB %

s

!
74dBm 20K 30dBm
/ /
6.2-1 FMO
MS
MS
5m 46dB
36dBm 46dB 10dBm CIR 14dB
10dBm 14dB 24dBm
36dBm 36dBm 24dBm
60dB 60dB 20m
6.2-2
6dBi CIR=14dB i
36dBm 10dBm 24dB +36 B
< m m
60 B ‘
<5m(4eso||3 > !
20m 30dBm
/ /
6.2-2 MS
NGB =%}
20 6.2-3
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20

2 ﬂ
0.70m

18

19

20

6.2-3
2
500msec
3
Casel FMO
CH7 CH15 952.0 954.0MHz
Case?2 MS CHS8
953.6MHz
Case3 1 10
11 20
74dBm CH10 CH15
6.2-4
Casel
9
Case?2 6
CH7 CH9 CH13 CH15
Case3
MS
FMO Casel 20 9

Case3 10 6

50msec
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7

04 / N
02 ,M\J
O e S S’ S St~ S Case2 — e
° 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
6-2.4
MS FMO
2
6.2-2 6.2-5
MS 100% FMO 0%
MS
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6.2-2

36dBm EIRP

36dBm EIRP

40kbps

40kbps

to /
50kbps

200kHz

MS/FMO

/ PIE

PIE PN9

EPC GEN2

5m

2m

6.2-5 /

MS

6.2-6
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CHS8

6.2-6

CHS8

6.2-7

CIR

6.2-9
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CIR

/ 1CH 952.2MHz
/ DSB-ASK /
/ 40Kbps/40Kbps
/ PN9 Cw
/ 40Kbps
R/W We.i.r.p
> 44— — RIW
4+—P
6.2-8
CIR
CIR —e— Tag Nol CW
—m - Tag Nol DSB- ASK
- -& - Tag No2 CW
&
140 e e —o- Tag.No2 DSB- ASK
1D EE=EF RNy —% - Tag No3 CW
1@ et R - - - Tag No3 DSB- ASK
@ N \
7 80 N, S < R
G 60 R e S
N -2 ~ -
40 =z
20
0.0
o5 2 952.6 958 958 9583 9 3 953.6 958
[MHZ]
6.2-9
6.2-9 6
1.2MHz 6 CIR 12 7
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CH7-CH13 CH8-CH14 CH9-CH15
MS CH7 CH15 CH8-CH14
6.2-10

[ ch=7,]13

:> C 15 NG

X 7 8 9 10 1 12 13 14 15
%52 952 958 958 930 9538 958 958 958

[ ch=8,]14

7 8 9 10 1 12 13 14 15
%2 952 95@ 958 9830 9538 958 958 958

[ ch=9, 1]5

-----

=:> C 15 NG

7 8 9 10 1 12 13 14 15X
%2 952 958 958 9830 9538 958 958 958

6.2-10

6.2-11
100 kbit
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6.2-11
6.2-4
6.2-4
CH CH CH
40kbps 160kbps 160/320kbps
1K 62m 15m 11m
Read
8K 492m 124m 85m
) 1K 814m 446m 423m
Write
8K 6,515m 3,568m 3,381m
Read 1 128 Write 1
16 T reply=5m
160kbps
3
200x n kHz n
1 2 3
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950MHz
950MHz
2009
23 72cm
21 3
950MHz
9
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CH8 CH14

16

21
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@ SAR 6 0.08W/kg
2) 10g SAR 6 2W/kg 4W/kg

950MHz EIRP  20mW
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950MHz
950MHz

950.8MHz

24

Imw

3dBi

955.8MHz

951MHz
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955.6MHz

954.2MHz

3dBi

200kHz

954.8MHz
10mw



128us

Imw
-75dBm
Imw
10ms
100ms
100ms
128us
100ms
1
100ms
100ms
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100ms

360

100ms

10ms



100ms

100ms

100ms

10

48

20dBc -20dBm
-10dBm
-26dBm

-18dBm

200x n kHz
2 3

100ms

3.6

100ms

200x n kHz
1mw

1mwW



20% 80%
1
1
)

1GHz

-36dBm 100kHz

710 MHz 960MHz

710MHz 945MHz -55dBm 1MHz
945MHz 950MHz -55dBm 100kHz
950MHz 956MHz

-39dBm 100kHz
200+100(n-1) kHz n
956MHz 958MHz -55dBm 100kHz
958MHz 960MHz -58dBm 100kHz
1GHz 1884.5 MHz

-30dBm 1MHz
1919.6MHz
1884.5MHz 1919.6MHz -55dBm 1MHz

1GHz 710MHz
960MHz 950MHz 956MHz -54dBm/100kHz
1GHz 1884.5 MHz 1919.6MHz
-47dBm/MHz
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RF

3m

93
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950MHz
UHF

952MHz 954MHz

952.2MHz

1w

6dBi

94

953.8MHz

6dBi

950MHz

200kHz

1w



50ms
952.4MHz 953.6MHz
952.4MHz
953.6MHz
5ms
-74dBm
200x n kHz
20dBc 10dBm
0.5dBm n
1 9
+ 20x 10° (
)
200x n kHz n
9
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20% 80%

2
2

1GHz

-36dBm 100kHz

715 MHz 960MHz

715MHz 945MHz -61dBm 1MHz
945MHz 950MHz -61dBm 100kHz
950MHz 952MHz -39dBm 100kHz
952MHz 954MHz

-29dBm 100kHz
200+100(n-1) kHz n
954MHz 956MHz -39dBm 100kHz
956MHz 960MHz -61dBm 100kHz
1GHz 1884.5 MHz

-30dBm
1919.6MHz 1MHz
1884 .5MHz 1919.6MHz -61dBm 1MHz

1GHz 715MHz
960MHz 950MHz 956MHz -54dBm/100kHz
1GHz 1884.5 MHz 1919.6MHz
-47dBm/MHz
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950MHz
UHF

952MHz 955MHz

952.2MHz
14

10mw

3dBi

99

954.8MHz

3dBi

950MHz

200kHz

10mw



100ms
10ms
-64dBm
200x n kHz
20dBc -10dBm
-18dBm
1 2 3
+ 20x 10° (
)
200x n kHz n
3
20% 80%
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)
1GHz
-36dBm 100kHz
715 MHz 960MHz
715MHz 945MHz -61dBm 1MHz
945MHz 950MHz -61dBm 100kHz
950MHz 956MHz
-39dBm 100kHz
200+100(n-1) kHz n
956MHz 960MHz -61dBm 100kHz
1GHz 1884.5 MHz
-30dBm 1MHz
1919.6MHz
1884.5MHz 1919.6MHz -61dBm 1MHz
1GHz 715MHz
960MHz 950MHz 956MHz -54dBm/100kHz
1GHz 1884.5 MHz 1919.6MHz
-47dBm/MHz
950MHz
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950MHz

950MHz

950MHz
950MHz
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950MHz

950MHz
UHF
950MHz
950MHz
950MHz
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950MHz

81
950MHz
88
950MHz
PDC 90
950MHz
IMT-2000 93
950MHz
STL 97
950MHz
PHS 99
950MHz
101
950MHz 103
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950MHz

950MHz
ESP 2006
ESP

ESP

1-2
1-3
1-4
1-5

2-1
2-2
2-3
2-4

3-1

4-1
4-2

5-1
5-2
5-3

6-1
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6-2

6-3
7-1
7-2
7-3
7-4
8-1
8-2
8 26
8 26
1-1
1-1
1-1 12 13 14 15 16
2-3 24 2-1 22 25
3-1
41 4-2
51 5-2 5-3
6-1 6-2 6-3
71 72 73 74
8-1 8-2
ESP 26 2004 2008
3
1-2
1-2
2004 2008
1-1 25,000 95,000
1-2 500,000 | 1,200,000
1-3 273,000 716,000
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1-4 100,000 180,000 o
1-5 1,500 2,200
1-6 1,200 2,200
900,700 | 2,195,400
[
® 950MHz
® 2008 2012 2012 2020
2020
950MHz
950MHz 1-3
ZigBee WiFi  Bluetooth
950MHz
1-3 950MHz
40% 2.4GHz
LAN
950MHz
45% 2.4GHz
950MHz
55%
950MHz
70%
950MHz
80%
950MHz
70% 950MHz
30%
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2.4GHz

950MHz
2008 2012 2012 2020
ESP 2008 2012
2008 2012
2004 2008 1.5
1.2 1 2012
2020
2004 2008
1-4
1-4
950MHz

1-1 2008 95,000 4 5% 19,000
2012 541,500 6 20% 649,800

2020 2,057,700 8 40% 6,584,640

1-2 2008 1,200,000 4 5% 240,000
2012 4,320,000 6 20% 5,184,000

2020 10,368,000 8 40% | 33,177,600

1-3 2008 716,000 2 5% 71,600
2012 2,253,433 3 20% 1,352,060

2020 5,910,103 4 45% 10,638,185

1-4 2008 180,000 3 1% 5,400
2012 388,800 3 3% 34,992

2020 699,840 3 5% 104,976

1-5 2008 2,200 3 0% 0
2012 3,227 3 1% 97

2020 4,732 3 1% 142

1-6 2008 2,200 2 5% 220
2012 4,033 3 20% 2,420
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2020 7,394 3 40% 8,873
2008 2,195,400 336,220
2012 7,510,993 7,223,369
2020 19,047,769 50,514,416
2020
1-5 2020
1
1-5
2008 2012 2020

2,195,400 336,220 7,510,993 7,223,369 | 19,047,769 50,514,416

7,560 2,433 15,688 101,603 30,390 1,418,898

50 0 100 0 167 0

/

1,581,350 79,014 1,679,713 671,136 1,784,454 1,425,224

731,008 73,108 2,130,369 1,278,358 4,208,153 15,034,841

110,000 154,000 377,775 4,665,600 1,136,194 51,273,675

1,703 766 2,960 4,745 5,617 45,440

930 70 1,517 420 2,364 1,418

4,628,001 645,610 | 11,719,116 | 13,945,230 | 26,215,108 | 119,713,912

1-6
1-6 1-5
1-6
2008 2012 2020
4,555,750 512,334 | 11,407,463 9,518,319 | 25,169,958 | 68,010,525
64,661 131,249 295,772 4,333,439 1,014,366 | 50,312,996
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950MHz

10m m
1mwW 3dBm[EIRP] IEEE802.15.4
CIR
2-1
2-2
( ) 0 |dBm
3 |dBi
(EIRP 3 |dBm
56 [d B
3 |dBi
( -50 |dBm
C/NH 25|d B
N -110.8 |dBm T=25 B=200kHz N E10dB
-75 [dBm IEEES02.15.4
3 dBi 3 dBi
:7 EIRP
3dBm
0 dBm- > -~ - B dBm
1 Bm 56 dB)
2-1 1mw
( ) 0 |dBm
3 |dBi
(EIRP 3 |dBm
8l|d B
3 |dBi
( -75 |dBm
-75 [dBm IEEES02.15.4
3 dBi 3 dBi
:7 EIRP
3dBm
0 dBm- > -~ - B dBm
2 84m 81 dB)
2-2 Imw
1mW 3dBm[EIRP] 15m 280m
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10mW 13dBm[EIRP] 2-3

2-4
( ) 10 |dBm
3 [dBi
(EIRP 13 |dBm
66 [d B
3 [dBi
( -50 [dBm
CI NH 25|d B
N -110.8 |dBm T=25 B=200kHz N E10dB
-75 [dBm IEEE802.15.4
3 dBi 3 dBi
:7 EIRP
13dBm
10dBm- > -~ - B dBm
5 @m 66 dB)
2-3 10mw
( ) 10 [dBm
3 |dBi
(EIRP 13 [dBm
91|d B
3 |dBi
( -75 |dBm
-75 |dBm |EEES02.15.4
3 dBi 3 dBi
Y are
13dBm
10dBm- > - - B dBm
8 8®m 91 dB)
2-4 10mw
10mwW 13dBm[EIRP] 50m
890m

1MW 3dBm[EIRP]

10mW 13dBm
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[EIRP]
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950MHz PDC
EIRP EIRP
PDC
PDC
1:N PDC 3
120°
1km
120°
10,000 3
PDC
PDC 3-1
3-1 PDC
40m
6.5°
14dBi
-5dB
—41.2dBm 200kHz
-132dBm/21kHz
3-1
15 6 25
ARIB STD-27
SG1( ) HYB PDC +3dB
PDC
SG2( ) ATT
+200kHz -41.2dBm +1MHz -34.9dBm +2MHz -33.5dBm

-109dBm/21kHz

CNR 13dB ARIB STD-27
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I/N=-10dB ITU-R M.2039

( 0°)
-10 T
E‘ /"1-“\ ! \ : L]
= 2 s i " -t .
§ /"’\‘ 7 ) |"| "
g WY ol L l.:
) . Pk 's‘~ ‘,: -
£ \,\/t‘-/" ¥ '
-40 ‘_‘ N v
-50 M
-90 -80 -0 -6 - B -40 -30 -20 -0 0 10
Elev tion angle [deql
3-1 PDC
3-2
3-2
lkm  120°
30m
19
1F 75% 1.5m
2F 15% 6.5m
3F 10% 11.5m
70%
10dB
EIRP 3dBm
0 +180°
0 +180°
5.1 17.98 km?
1km  120° 18.83 19
5.2.1 3dBm EIRP 13dBm EIRP
950MHz
950MHz 17 10

117



12 PDC 1MHz
9 BMHz
0
N N
3 N v AN 7
-6 \ V4
s \ / \ 7/
S.n \ i \ f
. \_ |/ \_
-18 ]
\ I \ /|
1 \ \H
1 ]
24
27
-30
S18 0 -16 -1 -8 -6 -9 0 30 60 90 20 18 180
0 [deg]
3-2
10% Walfisch- 90%
Walfisch-
15m 15m 20m 0°
15
3-3
3-3
1 2 3
EIRP dBm 3
-54 |1 0.08% | 0.10% | 0.08%
-53 | 0.23% | 0.28% | 0.29%
-52 0.98% 0.93% 0.98%
EIRP dBm/100kHz
-51 1.87% 1.88% 1.85%
-50 2.87% 2.81% 2.85%
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PDC
99% EIRP
-52dBm/100kHz EIRP 3dBm
200kHz PDC
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950MHz IMT-2000

IMT-2000 W-CDMA CDMA2000 IMT-2000
IMT-2000
1 1
IMT-2000
4-1
4-1 / IMT-2000
W-CDMA CDMAZ2000
[dBm] 13
[MHZ] 4.5 9.5 2.6 7.6
IMT-2000 [dBm] -45 -40 -30 -30
IMT-2000 [dB] -8
[dB] 50 45 35 35
[m] 8.0 45 1.4 1.4
950MHz
950MHz
17 10 12
IMT-2000
3dB Ccw
OdBi 8dB
IMT-2000
950MHz 2MHz
3dBm EIRP
13dBm EIRP
IMT-2000
950MHz
0.4MHz 4-2
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4-2 IMT-2000
W-CDMA CDMA2000
[dBm]

[MHZ] 2.9 7.9 1.0 6.0
IMT-2000 [dBm] -65 -45 -45 -30
IMT-2000 [dB] -8

[dB] 60 40 40 25
[m] 25.1 2.5 2.5 0.4
IMT-2000
3dB Ccw
OdBi 8dB
4-1 13dBm[EIRP] 4-2
3dBm[EIRP]
W-CDMA 2.9MHz 3 CDMA2000 1.0MHz
2
200kHz 950MHz 0.6MHz
4-3
4-3 IMT-2000
W-CDMA CDMA2000
[dBm]

[MHZ] 3.1 8.1 1.2 6.2
IMT-2000 [dBm] -58 -45 -40 -30
IMT-2000 [dB] -8

[dB] 53 40 35 25
[m] 11.2 2.5 1.4 0.4
IMT-2000
3dB Ccw
OdBi 8dB
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4-1 13dBm[EIRP] 4-3

3dBm[EIRP]
W-CDMA 3.1MHz 3m
200kHz 950MHz 0.8MHz
4-4
4-4 IMT-2000
W-CDMA CDMA2000
[dBm] 3
[MHZ] 3.3 8.3 1.4 6.4
IMT-2000 [dBm] -50 -45 -35 -30
IMT-2000 [dB] -8
[dB] 45 40 30 25
[m] 4.5 2.5 0.8 0.4
IMT-2000
3dB Ccw
OdBi 8dB
4-1 13dBm[EIRP] 4-4
3dBm[EIRP]
3dBm[EIRP] 950MHz
0.8MHz
13dBm[EIRP]
IMT-2000 W-CDMA CDMA2000
-115dBm/100kHz 1/N=-10dB -125dBm/100kHz 4-4
(EIRP) -52dBm/100kHz 44m
(EIRP) -62dBm/100kHz 14m
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4-4

EIRP
dBm/100kHz 52 62
IMT-2000 dBm/100kHz -125
IMT-2000 dBm/100kHz -115
I/N dB -10
dB -8
dB 65 55
m 43.9 13.9
ITU-R M.2039 IMT-2000 dBm/100kHz
W-CDMA -99dBm/3.84MHz CDMA2000 -104dBm/1.25MHz
0dBi 8dB
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950MHz STL

STL
STL Studio-to-Transmitter Link ( )
958 960MHz UHF STL
STL
200kHz
ST
[ I I [ |
95 96 93 98 99 96
(MHz)
5-1 STL
STL 5-2
1 STL
STL
(e

A - ‘

S aoe

50°  60°

2 M

5-2 STL

20m
1.8m
40 50 60
ITU-R F.758-3
10% I/N -10dB
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5dB

5-3

F.1245

ITU-R

-6.9dBi
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off-axis angle(degrees)

5-3 STL

STL

-55dBm/100kHz

-54.8dBm/100kHz

5-1

EIRP
EIRP

STL

5-1

60
-126
-116

-10

-6.9

59.3

-54.8

50
-126
-116

-10

-6.9

60.4

-53.7

40

-126
-116
-10

-5.0
61.9

-54.1

dBm/100kHz
dBm/100kHz

STL

STL

I/N dB

STL
STL

dB

dBi

dB

(EIRP) dBm/100kHz
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950MHz PHS
PHS -126dBm/300kHz -124dBm/300kHz
6-1
6-1 -35.7dBm/MHz im
-52dBm/MHz EIRP
PHS
PHS L 3
A
IEEE e
3
HEEE - >
15m
v / >
6-1 PHS
6-1
PHS dBm/300kHz -126
PHS dBm/300kHz -116
IIN dB -10
m 180
dB 83.1
PHS dB 7
dB -19
dB 10
dBm/300kHz -40.9
dBm/ MHz -35.7
NF 3dB
8dBi 1dB
950MHz
950MHz
17 10 12

126



(EIRP) dBm/1MHz 52
300kHz band dBm/300kHz -57.2
PHS dBm/300kHz -124
PHS dBm/300kHz -114
I/N dB -10
PHS dB -8 ?
o | =T -19
dB -39.8
m 1.2
NF 5dB
OdBi 8dB
950MHz
950MHz
17 10 12
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950MHz

950MHz
IEEE802.15.4
-75dBm
7-1
/
7-1
7-1
7-1
/ EIRP dB 360 +
d B 30
d B 6.0
dB 30
dBaV/O Kl - 70
dB 110 + -
n 1 358
/ EIRP d BRY/O k 6.5 +
d B a0k 05
dB 6.0
dB 30
dBRVO K - 70
dB 8 56 + -
n 421
/ ERP  d BRO/O k| - 20 +
dBap/o k] - 20]-29dBnV 1 OkHz--26 Bm/ 2 OkHz
dB 6.0
d B 30
dBRVO K - 70
dB 58 + -
n 20
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7-2

7-2

m
/
-7 dB m - 7dB m
30dB m 12,558
0.5dB m2 0k H 421
- 26dB_nh200kHz 20
0dB m 354
- 26dB 1/ 200kHz 18
- 36dB_nh200kHz 5.6
10dB m 1119
- 18dB nh200kHz 45
- 36dB_nh200kHz 5.6
m
/
-6 dB m - _7dB m
10dB m 889
- 18dB r/ 200kHz 35
- 36dB_nh200kHz 4.5
0dB r 9
- 26dB _nh200kHz 4.0
- 36dB_nh200kHz 13
10dB m 251
- 18dB nh200kHz 10
13

- 36dB_n200kHz

129




130



-75dBm

950MHz

13dBm EIRP
3dBm EIRP
IEEE802.15.4
8-1
10mw
= L,
ImW
= L
8-1
13dBm EIRP
3dBm EIRP
8-1 8-2
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8-1 EIRP13dBm
EIRP d B 13 +
d B 10
d B 3
dB 3
d BRo/0o k -75
dB 91 + -
n 889
EIRP d BRo/ok -15 +
d B a0k -18
dB 3
dB 3
d B a0k -75
dB 63 + -
n 35
ERP  d BAad/0 k -33 +
d B a0k -36 |-39dBnv 1 OkHz - -36 Bm/ 2 OkHz
dB 3
d B 3
d B a0k -75
dB 45 + -
n 45
8-2 EIRP3dBm
EIRP dBn 3 +
dBn 0
dB 3
dB 3
dR 2 0H - B
dB 81 + -
n 2 8
EIRP dB 2 0H - 3 +
dR 2 0H 20
dB 3
dBi 3
dR 2 0H - B
dB 55 + -
n 14
ERP _d Bl 2 0OH2 - 3 +
dR 2 0H - B8 ]-39dBm/ 100kHz - 36 Bm/ 2 OkHz
dB 3
dBi 3
dBi 2 0H - B
dB 45 + -
n 45
13dBm
EIRP 889m 35m
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