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[Title of the Invention] WIRELESS PACKET COMMUNICATION METHOD AND SYSTEM
[Technical Field]
googoooad

The present invention relates to a wireless packet communication method
and system that execute data packet communication between a wireless base
station and a wireless terminal which carry out wireless packet communication
using a common wireless channel, and, more particularly, to a wireless packet
communication method and system suitable for reducing the amount of packets
dropped to thereby reduce consumed power in, particularly, a wireless terminal,
in the wireless personal area environment based on the standards of
IEEE802.15.4.
[Background Art]
goooooad

Wireless LAN (Local Area Network) is advantageous over cable LAN in that
the space for cables is eliminated, and portable terminals including a notebook
type personal computer (notebook PC) can be connected to the LAN without
sacrificing the portability. The wireless LAN itself becomes faster and
cheaper, so that an attempt of making the wireless LAN practical is accelerated.
In this situation, standardization of wireless LAN is set forward in the IEEE
(Institute of Electrical and Electronics Engineering).
goooooad

In a wireless packet communication system typified by the wireless LAN,
particularly, contention of wireless resources among a plurality of terminals
becomes an issue. Avoiding the contention of wireless resources needs MAC
(Medium Access Control). As the MAC protocol in the wireless LAN, a CSMA
(Carrier Sense Multiple Access) system is proposed that executes so-called
carrier sensing in which before a local terminal transmits a packet, a carrier
of another terminal is detected, and a packet of the local terminal is
transmitted when the carrier cannot be detected. A CSMA/CA (Carrier Sense
Multiple Access with Collision Avoidance) system which is the CSMA system added
with a packet collision avoiding technique is also proposed.
ooooooao

In the CSMA/CA system, when communication is initiated and an ACK
(Acknowledge) signal returned from a communication counterpart wireless node is
received, the communication is considered to be construed successfully, whereas
when ACK signal is not received, it is construed that a communication collision
with another wireless node has occurred, so that a backoff time is provided
again to retransmit packet data.
ooooooao

Particularly in recent years, it is often the case where the CSMA/CA
system is compatible with the IEEE802.15.4 standards. The IEEE802.15.4
standards define wireless communication which uses frequencies of around 868
MHz, 915 MHz and 2.45 GHz, and is used particularly in close-range communication
for home electric appliance, such as Zigbee (registered trademark). Zigbee
(registered trademark) uses a PHY layer (Physical Layer) and MAC layer, both
defined by the IEEE802.15.4 standards, to standardize a network layer and an
application layer positioned higher than the PHY layer and MAC layer. The
Zigbee (registered trademark) makes the good use of the characteristics of the
IEEE802.15.4 standards to ensure very low power consumption, miniaturization and
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cost reduction.
ooooooao

The 1EEE802.15.4 standards are drawing attention to a key technology to
achieve a ubiquitous network society in future in addition to a sensor network,
home network and a communication network with various medical devices mounted on
human bodies.
goooooad

Wireless communication compatible with the IEEE802.15.4 standards
generally carries out close-range communication between a NC (Network-
Coordinator) 71 which controls a network 7, and a plurality of EDs (End Devices)
72 as shown in Fig. 7. As an example of the network 7, various network modes,
such as the star type, tree type and mesh type, are selectable.
ooooooao

The wireless communication compatible with the IEEE802.15.4 standards uses
a so-called superframe structure using beacons. The superframe structure
separates the beacon interval into a CAP (Contention Access Period) in which
every ED 72 is accessible, a CFP (Contention Free Period) in which a specific ED
72 is exclusively accessible, and an inactive period in which the access of
every ED 72 is inhibited. The CFP is equally divided into seven slots by a GTS
(Guaranteed Time Slot) mechanism, which are assigned to EDs 72 which have higher
priority to perform communication.
goooooad

Conventional wireless packet communication systems compatible with the
IEEE802.15.4 standards are proposed in, for example, Patent documents 1, 2 and
the like. In addition, as techniques of minimizing packet collision in the
CSMA/CA system, technologies disclosed in, for example, patent documents 3 and 4
are proposed.
[Patent document 1] Japanese Patent Application Laid-Open No. 2005-102218
[Patent document 2] Japanese Patent Application Laid-Open No. 2008-026310.
[Patent document 3] Japanese Patent Application Laid-Open No. 2004-242204
[Patent document 4] Japanese Patent Application Laid-Open No. 2006-197177.
[Non-patent document 1] G. Lu. B. Krishnamachari and C. S. Raghavendra,
“ Performance evaluation of the IEEE 802.15.4 MAC for low-rate low power
wireless networks,” in Proceedings of the IEEE International Performance
Computing and Communication Conference (IPCCC' 04), Phoenix, AZ, Apr. 2004, pp-
701-706.
[Disclosure of the Invention]
[Problems to be Solved by the Invention]
goooooad

In the network 7 shown in Fig. 10 according to the IEEE802.15.4 standards,
slots of the CFP for integrating a data flow transmitted from each ED 72 are
predetermined and fixed for the ED 72. At the time a plurality of EDs 72
simultaneously transmit data to the NC 71, one ED 72 may have no data to be
transmitted while another ED 72 transmits data at a very high rate. In this
case, the above-described conventional approaches need to always secure slots,
which are not used, for the one ED 72, and the empty slots cannot be used for a
vast amount of data transmitted from the another ED 72, thus wasting slots. In
addition, the slots of the CFP cannot be secured for data to be transmitted from
the another ED 72, which brings about a problem that packets should be dropped.
ooooooao
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The 1EEE802.15.4 standards has proposed schemes of reducing the packet
dropping rate (e.g., see non-patent document 1.). However, those schemes each
need to significantly modify the specification of the ED and eventually the
specification of the overall system, and thus have a difficulty in their
adaptation to systems which are currently in operation.
ooooooao

Further, the conventional superframe structure has a CAP, CFP and inactive
period following a beacon, which brings about a problem that consumed power
cannot be reduced until the end of the CFP in the frame. In the case where, for
example, an ED 72 is mounted in a human body to detect information on an
internal organ in real time over the network 7, particularly, it iIs necessary to
reduce the consumed power of the ED 72 as much as possible. In applying the
system as a medical communication system, therefore, there is a strong demand
of, particularly, lowering power consumption in the ED 72.
gooobooad

Accordingly, the present invention has been made in view of the above-
mentioned problems and it is an object of the present invention to provide a
wireless packet communication method and system that can reduce the packet
dropping rate to ensure lower power consumption by efficiently using slots of a
CFP.

[Means for Solving the Problems]
goooooad

To solve the problems described above, a wireless packet communication
method of executing wireless packet communication among a plurality of wireless
terminals and a wireless base station according to the invention comprises a
data information notification step of pre-notifying the wireless base station of
data information on data to be transmitted by each of the wireless terminals, an
assignment step of causing the wireless base station to adjust numbers of slots
of a CFP (Contention Free Period) and an inactive period in a frame having the
CFP, a CAP (Contention Access Period) and the inactive period following a
beacon, and assign slots constituting the CFP for each scheduled data flow to be
transmitted from the each of the wireless terminals, based on the data
information received in the data information notification step, an SRL update
step of writing the slots constituting the CFP for each scheduled data flow and
assigned in the assignment step in an SRL (Slot Reservation List) to thereby
update the SRL, a slot notification step of causing the wireless base station to
notify each of the wireless terminals of the slots of the CFP assigned to the
each of the wireless terminals by means of the beacon by referring to the SRL
updated in the SRL update step, and a data transmission step of causing each of
the wireless terminals to transmit data to the wireless base station for the
slots of the CFP notified in the slot notification step.
goooooad

To solve the problems described above, a wireless packet communication
system for executing wireless packet communication among a plurality of wireless
terminals and a wireless base station according to the invention comprises
wireless terminals each of which pre-notifies the wireless base station of data
information on data to be transmitted, and a wireless base station having
assignment means which adjusts numbers of slots of a CFP (Contention Free
Period) and an inactive period in a frame having the CFP, a CAP (Contention
Access Period) and the inactive period following a beacon, and assigns slots



(18) JP 2010-68200 A 2010.3.25

constituting the CFP for each scheduled data flow to be transmitted from the
each of the wireless terminals, based on the data information received from each
of the wireless terminals, an SRL (Slot Reservation List) update means which
writes the slots constituting the CFP for each scheduled data flow and assigned
by the assignment means in an SRL to thereby update the SRL, and a slot
notification means which notifies each of the wireless terminals of the slots of
the CFP assigned to the each of the wireless terminals by means of the beacon by
referring to the SRL updated by the SRL update means, wherein each of the
wireless terminals transmits data to the wireless base station for the slots of
the CFP notified by the slot notification means in the wireless base station.
[Effect of the Invention]
goooooad

The present invention with the above configuration can suppress the packet
dropping rate lower and can thus suppress average consumed power lower.
[Best Mode for Carrying Out the Invention]
ooooooao

A wireless packet communication method and system which are adapted to a
wireless personal area environment based on the IEEE802.15.4 standards as the
best mode of carrying out the present invention will be described below in
detail referring to the accompanying drawings.
goooooad

A wireless packet communication system 1 to which the present invention is
adapted has a plurality of wireless terminals 2 and a wireless base station 3
which performs the general control of the network as shown in Fig. 1, for
example. The wireless packet communication system 1 is a low-rate WPAN
(Wireless Personal Area Network) based on the IEEE802.15.4 standards. The
wireless packet communication system 1 is not limited to a star type as shown iIn
Fig. 1, and may be adapted to any network mode, such as a tree type or mesh
type.
ooooooao

In the wireless packet communication system 1, a wireless terminal 2 may
be implanted in, for example, a human body, or may be mounted on a human body.
Then, a wireless base station 3 may be provided outside the human body. In this
case, the wireless terminal 2 images the interior of the human body, or senses
various kinds of information in the human body, and transmits acquired data to
the wireless base station 3 outside the human body. The wireless base station 3
receives and analyzes the data to detect an abnormality of the human body.
goooooad

The wireless terminal 2 can execute wireless packet communication with the
wireless base station 3 in at least the WPAN, and can also execute wireless
packet communication with another wireless terminal 2 via the wireless base
station 3. The Ffollowing description will be given of a case where packet data
is radio-transmitted from the wireless terminal 2 to the wireless base station
3. When the wireless terminal 2 is implanted in a human body, it is configured
by a very small chip.
ooooooao

The wireless base station 3 may have a configuration similar to the
configurations of the aforementioned portable information terminals. The
wireless base station 3 serves as a coordinator. The wireless base station 3
also serves to acquire beacons transmitted from the wireless terminals 2 and
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synchronize the wireless terminal 2 with one another to connect the wireless
terminals 2 to the WPAN.
ooooooao

The wireless packet communication system 1 to which the present invention
is adapted uses a so-called superframe structure using beacons 21 as shown in
Fig. 2(a), for example. The superframe has a CFP (Contention Free Period) 22, a
CAP (Contention Access Period) 23, and an inactive period 24 following a beacon
21. Further, the time between two beacons 21 is divided into a predetermined
number of slots regardless of the cycle of the superframe. In the superframe,
the CFP (Contention Free Period) 22 in which only a specific wireless terminal 2
is exclusively accessible precedes the CAP 23, and the inactive period 24 in
which the access of every wireless terminal 2 is inhibited follows the CAP 22.
ooooooao

It is to be noted that in the superframe structure, the numbers of slots
constituting the CFP 22 and the inactive period 24 are variable, while the
number of slots constituting the CAP 23 is fixed. The number of slots
constituting one frame is also fixed, so that if the number of slots of the CFP
22 is increased, the number of slots of the inactive period 24 should be
decreased accordingly, whereas if the number of slots of the CFP 22 is
decreased, the number of slots of the inactive period 24 should be increased
accordingly.
goooooad

Next, the operation of the wireless packet communication system 1 to which
the present invention is adapted will be described in detail referring to Fig.
3. In the example of Fig. 3, two wireless terminals 2a, 2b each transmit data
to a single wireless base station 3.
goooooad

First, in step S11, each wireless terminal 2a, 2b notifies the wireless
base station 3 of data information. The data information to be notified in step
S11 is data information on data to be transmitted from each wireless terminal
2a, 2b. When the wireless terminal 2a is about to transmit data to the wireless
base station 3, for example, the wireless terminal 2a notifies a data cycle and
a data rate as data information on the data to be transmitted. Likewise, the
wireless terminal 2b notifies the data cycle and data rate of data to be
transmitted as data information. The data rate or the like of data to be
transmitted often differs between the wireless terminal 2a and the wireless
terminal 2b. In step S11, however, the wireless base station 3 which has
received the data information can previously acquire various Kkinds of
information including the data rates of data to be transmitted from the wireless
terminal 2a and the wireless terminal 2b. The timings of transmitting data
information from the wireless terminals 2a, 2b are not limited to the same
timing, and may have a slight interval therebetween.
ooooooao

Next, the Flow proceeds to step S12 where the wireless base station 3
assigns slots. The assignment of slots In the step S12 is executed based on the
data information received by the wireless base station 3 in step S11.
ooooooao

The assignment of slots in the step S12 is carried out by Ffirst adjusting
the number of slots constituting each of the CFP 22 and the inactive period 24
in the superframe structure. When there is a large amount of data to be
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inserted in the CFP 22, for example, the number of slots constituting the CFP 22
is increased as shown in Fig. 2(b). Then, the number of slots of the inactive
period 24 is decreased by the increased number of slots in the CFP 22. When the
amount of data to be inserted in the CFP 22 becomes smaller, on the other hand,
the number of slots constituting the CFP 22 is decreased. Then, the number of
slots of the inactive period 24 is increased by the decreased number of slots in
the CFP 22.
goooooad

According to the present invention, therefore, when there is a large
amount of data to be inserted in the CFP 22, the data insertion can be done
within one frame, not over a plurality of frames, by increasing the number of
slots constituting the CFP 22, so that the slots constituting a frame can be
used efficiently. When there is a small amount of data to be inserted in the
CFP 22, on the other hand, power can be set OFF in the CAP 23 and inactive
period 24 following the CFP 22 by decreasing the number of slots constituting
the CFP 22, thus reducing consumed power. That is, consumed power can be
reduced by increasing the ratio of the slots constituting the CAP 23 to the
slots constituting the inactive period 24 when the amount of data to be received
is likely to become smaller.
ooooooao

In the step S12, after the adjustment of the numbers of the slots
constituting the CFP 22 and the inactive period 24, the slots constituting the
CFP 22 are assigned for each scheduled data flow to be transmitted from each
wireless terminal 2a, 2b. Suppose that scheduled transmission of data flows F1
to F4 from the wireless terminal 2a, 2b as shown in Fig. 4, for example, can be
identified based on the received data information. Fig. 4 shows an example in
this case where the flows F1 to F4 are formed in a jth frame located between a
(-1)th frame and a (J+1)th frame in the order of the flow F2, flow F1, flow F4
and flow F3.
ooooooao

In step S12, each of the slots of the CFP 22 is assigned beforehand to
insert those data flows iIn the frame. At this time, it is identified based on
the data information that a total of 49 slots are needed for the slots of the
CFP 22 for the flows F1 to F4. First, to secure 49 slots as the slots of the
CFP 22, the numbers of the slots of the CFP 22 and the inactive period 24 are
adjusted. In the diagram, numbers given under the jth frame are slot numbers.
The slot Nos. 1 to 5 are assigned to the beacon 21. Accordingly, the slot Nos.
6 to 53 are assigned to the CFP 22. Next, for the CFP 22, the slot Nos. 6 to 13
are assigned to the flow F2, the slot Nos. 14 to 29 are assigned to the flow F1,
the slot Nos. 30 to 45 are assigned to the flow F4, and the slot Nos. 46 to 53
are assigned to the flow F3.
goooooad

Information on the amount of data in each of the flows F1 to F4 is
described in the data information transmitted in the step S11. It is therefore
possible to determine how many slots of the CFP 22 should be assigned to each of
the flows F1 to F4 by acquiring the amount of data from the data information for
each of the flows F1 to F4. This makes it possible to assign the slots of the
CFP 22 according to the amount of data for each of the flows F1 to F4 as
mentioned above.
ooooooao



(21) JP 2010-68200 A 2010.3.25

Then, the flow proceeds to step S13 where the wireless base station 3
writes information in an SRL (Slot Reservation List). The SRL is recorded on a
recording medium, such as a hard disk or memory, which is installed in the
wireless base station 3, for example, and information written in the SRL can be
read out by accessing to the recording medium where the SRL is recorded, as
needed.
goooooad

Fig. 5 shows an example where assignment of slots is actually written in
the SRL in step S13. In case of the jth frame, slot assignment is written in
the order of the flow F2, flow F1, flow F4 and flow F3 from above, with NS and
NL described for each of the flows F1 to F4.
goooooad

The NS indicates the number of the slot where data writing is started, and
the NL indicates the number of slots needed to write data for each flow. The
wireless base station 3 updates the SRL by writing information therein as
needed. Writing of information in the SRL means reservation of slots for data
to be transmitted from the wireless terminal 3 thereafter.
goooooad

It is to be noted that slots are reserved frame by frame. Suppose that,
as shown in Fig. 6, for example, data packets from the wireless terminal 2 are
to be transmitted at a timing dyc;j_15, @ timing d;, a timing dyicjiqy-. and a
timing diciioy». and the length of one frame is T-. It is also assumed that the
jth frame designated by TD,; is assigned to current data to be transmitted at
the timing d,;, and the (+1)th frame designated by RD,;is assigned to next data
to be transmitted at the timing dyciiq1y-
ooooooao

In this case, according to the present invention, adjustment of the number
of slots of the CFP 22 and assignment of the slots constituting the CFP 22 for
each scheduled data flow to be transmitted from each wireless terminal 2 are
executed for next data to be transmitted in addition to data currently
transmitted. That is, securing slots is reserved not only for the jth frame
designated by TD,; but also for the (J+1)th frame designated by RD,; for next
data. Then, information for the reserved slots is written in the SRL.
goooooad

When current data to be transmitted becomes data to be transmitted at the
timing di ;... It is the (J+1)th frame which is designated by TD, ;,,. and it is
the (J+2)th frame which is designated by RD,;,1- The (J+2)th frame is the frame
that will be assigned at the time of next data transmission, and its slots
should be reserved beforehand. Two slot reservations for the current data
transmission and the next data transmission are carried out In this manner while
shifting TD,, and RD, to subsequent frames in order, and the SRL is updated every
time.
ooooooao

Next, the flow proceeds to step S14 where the slots of the CFP 22 assigned
for each of the wireless terminals 2a, 2b in the step S13 are notified to each
wireless terminal 2a, 2b by the wireless base station 3 by means of the beacon
21. At this time, the wireless base station 3 refers to the updated SRL to read
information on the slots written therein, and transmits the information to the
wireless terminal 2a, 2b. The wireless base station 3 need not transmit
information on all the slots described in the SRL to each wireless terminal 2a,
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2b, but has only to notify each wireless terminal 2a, 2b of slots for a data
Fflow scheduled to be transmitted from each wireless terminal 2a, 2b. In the
case where the flows F1 and F2 in the flows F1 to F4 are scheduled to be
transmitted from the wireless terminal 2a, and the flows F3 and F4 are scheduled
to be transmitted from the wireless terminal 2b, information on the slots
assigned to the flows F1 and F2 is transmitted to the wireless terminal 2a,
while information on the slots assigned to the flows F3 and F4 is transmitted to
the wireless terminal 2b.
ooooooao

Next, the flow proceeds to step S15 where each wireless terminal 2a, 2b
transmits data to the wireless base station 3 for the slots of the CFP 22
notified iIn step S14. This can allow the wireless base station 3 to insert the
data from each wireless terminal 2a, 2b in each slot reserved beforehand.
goooooad

The wireless packet communication method to which the present invention is
adapted can have advantages to be discussed below.
goooooad

Fig. 7 shows the result of simulation of the packet dropping rate vs. the
number N of wireless terminals 2. 1In Fig. 7, DC indicates a duty cycle (=1,
0.5), with the conventional packet dropping rate according to the specification
of IEEE802.15.4 being shown in addition to the packet dropping rate according to
the present invention by way of comparison.
ooooooao

In either case, as the number N of wireless terminals 2 increased, the
packet dropping rate increased. |In addition, the present invention had a lower
packet dropping rate than that of the conventional specification. In case of a
large number N of wireless terminals 2, particularly, the difference between the
packet dropping rate of the present invention and that of the conventional
specification tended to become much larger. There was a tendency that the
packet dropping rate would increase as the DC decreased.
goooooad

According to the present invention, as the slot assignment in step S12 is
carried out, unused slots can be assigned to another wireless terminal 2 which
wants to transmit another data, thus making it possible to prevent packets from
being dropped as a result of slots unsecured.
ooooooao

Fig. 8 shows the result of simulation of an average delay time (ms) vs.
the number N of wireless terminals 2. In Fig. 8, "Request" represents
transmission of data information in step S11, and '"Data'" represents data
transmission in step S15. In either case, as the number N of wireless terminals
2 iIncreased, the average delay time increased. 1t is to be noted that according
to the present invention, the addition of the steps S11 to S14 to the
conventional example increased the processing time, which resulted in a slight
increase in average delay time to the transmission of packets as compared with
the average delay time according to the conventional specification.
ooooooao

Fig. 9 shows the relationship between the number N of wireless terminals 2
and the average consumed power. The average consumed power was acquired by
performing simulation on both the wireless terminal 2 and the wireless base
station 3. As the result of the simulation, the present invention showed a
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tendency that the consumed power would become lower for the wireless terminal 2
and the wireless base station 3 as compared with the conventional example with
DC=1. It is apparent that the consumed power particularly in the wireless
terminal 2 could be reduced significantly as compared with the conventional
example. This is because the structure having the CFP 22, CAP 23 and the
inactive period 24 following the CFP 22 can allow power to be set OFF as
mentioned above, and the wireless terminal 2 can likewise be powered OFF during
the periods, thus lowering the consumed power. The present invention which can
reduce the consumed power in the wireless terminal 2 is particularly suitable
for a case, for example, where a wireless terminal 2 is mounted in a human body
to detect information on internal organs in real time.

[Brief Description of the Drawings]

ooooooao

Fig. 1 is a diagram showing the system configuration of a wireless packet
communication system to which the present invention is adapted.

Fig. 2 is a diagram showing a superframe structure.

Fig. 3 is a diagram illustrating the control flow of the wireless packet
communication system to which the present invention is adapted.

Fig. 4 is a diagram showing an example where slots constituting a CFP are
assigned for each scheduled data flow to be transmitted from each wireless
terminal.

Fig. 5 is a diagram showing an example where slot assignment is written in
an SRL.

Fig. 6 is a diagram for explaining a method of reserving slots by the
wireless packet communication system to which the present invention is adapted.
Fig. 7 is a diagram showing the result of simulation of the packet

dropping rate vs. the number N of wireless terminals.

Fig. 8 is a diagram showing the result of simulation of an average delay
time (ms) vs. the number N of wireless terminals.

Fig. 9 is a diagram showing the relationship between the number N of
wireless terminals and average consumed power.

Fig. 10 is a diagram showing a general wireless communication network
compatible with the IEEE802.15.4 standards.

[Description of Reference Numerals]
goooooad

1 wireless packet communication system

2 wireless terminal

3 wireless base station

21 beacon

22 CFP

23 CAP

24 inactive period
[claim 1] A wireless packet communication method of executing wireless packet
communication among a plurality of wireless terminals and a wireless base
station, the method comprising:

a data information notification step of pre-notifying the wireless base
station of data information on data to be transmitted by each of the wireless
terminals;

an assignment step of causing the wireless base station to adjust numbers
of slots of a CFP (Contention Free Period) and an inactive period in a frame
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having the CFP, a CAP (Contention Access Period) and the inactive period
following a beacon, and assign slots constituting the CFP for each scheduled
data flow to be transmitted from the each of the wireless terminals, based on
the data information received in the data information notification step;

an SRL update step of writing the slots constituting the CFP for each
scheduled data flow and assigned in the assignment step in an SRL (Slot
Reservation List) to thereby update the SRL;

a slot notification step of causing the wireless base station to notify
each of the wireless terminals of the slots of the CFP assigned to the each of
the wireless terminals by means of the beacon by referring to the SRL updated in
the SRL update step; and

a data transmission step of causing each of the wireless terminals to
transmit data to the wireless base station for the slots of the CFP notified in
the slot notification step.

[claim 2] The wireless packet communication method according to claim 1,
wherein in the assignment step, adjustment of the number of slots of the CFP and
assignment of the slots constituting the CFP for each scheduled data flow
transmitted from each of the wireless terminals are executed for next data to be
transmitted in addition to data currently transmitted, and

in the SRL update step, the SRL is updated by writing the number of the
slots of the CFP adjusted in the assignment step and the slots constituting the
CFP for each scheduled data flow in the SRL for the next data to be transmitted
in addition to the data currently transmitted.

[claim 3] The wireless packet communication method according to claim 1 or 2,
wherein in the data information notification step, a data cycle and a data rate
are notified as the data information.

[claim 4] The wireless packet communication method according to any one of
claims 1 to 3, wherein a protocol of the wireless packet communication conforms
to standards of IEEE802.15.4.

[claim 5] A wireless packet communication system for executing wireless packet
communication among a plurality of wireless terminals and a wireless base
station, the system comprising:

wireless terminals each of which pre-notifies the wireless base station of
data information on data to be transmitted; and

a wireless base station having assignment means which adjusts numbers of
slots of a CFP (Contention Free Period) and an inactive period in a frame having
the CFP, a CAP (Contention Access Period) and the inactive period following a
beacon, and assigns slots constituting the CFP for each scheduled data flow to
be transmitted from the each of the wireless terminals, based on the data
information received from each of the wireless terminals, SRL (Slot Reservation
List) update means which writes the slots constituting the CFP for each
scheduled data flow and assigned by the assignment means in an SRL to thereby
update the SRL, and slot notification means which notifies each of the wireless
terminals of the slots of the CFP assigned to the each of the wireless terminals
by means of the beacon by referring to the SRL updated by the SRL update means,

wherein each of the wireless terminals transmits data to the wireless base
station for the slots of the CFP notified by the slot notification means in the
wireless base station.

[claim 6] The wireless packet communication system according to claim 5,
wherein the assignment means executes adjustment of the number of slots of the



(25) JP 2010-68200 A 2010.3.25

CFP and assignment of the slots constituting the CFP for each scheduled data
Fflow transmitted from each of the wireless terminals for next data to be
transmitted iIn addition to data currently transmitted, and

the SRL update means updates the SRL by writing the number of the slots of
the CFP adjusted in the assignment step and the slots constituting the CFP for
each scheduled data flow in the SRL for the next data to be transmitted in
addition to the data currently transmitted.
[claim 7] The wireless packet communication system according to claim 5 or 6,
wherein each of the wireless terminals notifies a data cycle and a data rate as
the data information.
[claim 8] The wireless packet communication system according to any one of
claims 5 to 7, wherein a protocol of the wireless packet communication conforms
to standards of IEEE802.15.4.
[Abstract]
[Object] A packet dropping rate can be reduced comparingwith the standards of
I1EEE802.15.4.
[Solution Means] Based on the data information received from each of the
wireless terminals, the numbers of slots of a CFP 22 and an inactive period 24
in a frame having the CFP 22, a CAP 23 and the inactive period 24 following a
beacon 21 are adjusted, and slots constituting the CFP 22 for each scheduled
data flow to be transmitted from each wireless terminal 2 are assigned. An SRL
is updated by writing the assigned slots constituting the CFP 22 for each
scheduled data flow in the SRL, and each wireless terminal 2 is notified of the
slots of the CFP assigned to each wireless terminal 2 by means of the beacon 21
by referring to the updated SRL.
[Selected Drawing] Fig. 3
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[Fig.10]
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