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j�+-21�
�JFK�	

3GPP (LTE, LTE 
advanced..) 3GPP (NB-IoT …)

3GPP(5G�h�D�
28GHz�)

3GPP(LTEh�D�
VHF�	

j�+-21�
�Mm�	 LoRA*, Sigfox*
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+-21�
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WiFi (802.11)
Bluetooth(802.15.1)

Wi-SUN, Zigbee
(802.15.4) WiFi (802.11) ARIB STD-T103

(802.16,802.22)

• JFK�
– Gc�.+735@�-��z�)�I�f]K�\�wN����'�014;p]�H���
– �c�.+735@�-�z����^“����#�MmU�”�014;�p]�����

• Mm�
– Gc�dt*����^“*�(�����(�014;pm*M��q����(
– �c�lr��I�B{�014;p]*HOL�uXpmS}����#����WT*�(x
`b��(

• j�+-21��Mm	�yQ�(���JFK��v[kZ3GPP�R��(����������#�E
oU�VO��s���$G_U��P�~(��������
��%��v[�����OL���
�&ag	

• :<��/8:<��UHF(700MHz�eY	�VHF��JFK��Mm����v[�2030C ��5>A6

j��+-21��JFK��Mm�	�?�,=+-21��Mm�	�Q'i"�����(014;�
�v[kZ��v[lrkZu����'���(kZ�/9�5�����($���!�

Copyright@2018 Kyoto University. All rights Reserved.



5

80�80��+E�1��)*��45��2.I-%Wi-SUN'#./

"*��!�`bhoiÒ�
l zªÈµ 8555.	(�
��ETlWbh·Å

rku\W`swh�¹aFÆÃSlwe
�i�ÑÄ¡�T½�bpÎ�ÆÃT��
aS»¾�i¬°fpWv�i�ÑÄ¡�
T�Azª�g¸²¬°«�

l @ÅÉiÆÃ;?ÅÉM¦�¨<
l (	
(y
�h¦����"�T&!�

			���������.0$ T

l (	
.y ¶S�¤¥e
-
�;rar
,	��B£Í (	
(yÏ~�M/�<

l ��M"*��!�rtVrwbiÏ~�S
3F#*N�LD�2FC�2L#NB� ��{��<

l nvfmgk�¹S
HJ%FL0
���

MAC�

�)-
�1!,0

(%'/1
��

IEEE 802.15.4g based PHY

IEEE 802.15.4/4e 

IPv6

6LowPAN

UDP

PANA

HAN
(���2

FAN3
(A.1'2

IPv6

6LowPAN

UDP

802.1x

non-IP�
#0 1NW*

RPL

802.15.10L2 relay

�"+1$3

U-BUS
* ���
�

"*1'!&�
����	�������


���
"*1'+1$

�"����
"*1'+1$

bnWipWdkiÊ�
8L ]WituVkiÊ�l (			�¯Ci�zibnWipWdhÓÐ

l ���´9.��¢}ibnWipWdBÓÐ
l ZbUbnWipWd�fadm"*��!�Ê�;9! 1�

l �C52�4N*4C�¿S-Õ-Õ).�JJS^wcwi
®ÔaS"*�6*� %A%.%E���"*��!���2�5ÓÐ

l "*��!��71�maCM61�»¾qarWvTÓÐ
l "*��!� 71�ÓÐ¨limiM¼��
l vWd�ei©Ç|ÌBº±;>mgk9�x
�

HJS>=Ç¢}<
l 2I3C2LL2Ff"*��!��61�fi|Ì

"*��!�
61�

"*��!�
61�

2I3C2LL2FÓÐ
ÁÀcw_W
·Å�Â

2I3C2LL2F

"*6*S� 5Ë
exttjk

��§�³no

Copyright@2018 Kyoto University. All rights Reserved.



• H0?H0i��ap=9;K0Pg&UG=J
q��+$�

– {`SC0;E07�2000k~1_S�
– 2SSC0;E07�q�k~1_S�
– a�'.15R.30R%O^&F<70�d"���
.¥�V¤&;H>9P%U�.�,�jm�+

• H0?H0i��apRSWDX"&¬��cW
#M�$lu

– w§[{`E076*&Wi-SUNp£
– {`E07#2SE07
– {`E07#sxE07

• sxE07&SC0;e%_�,lu
– sxE07&n���'¡�%�$��

• ¦q� &E07B9PS
• E07B9PS�TN%©E,
• }.ª¤&¯°|�z�
• E07B9PS%�.®s.¨s�'�,��m

– iY�=apNI/��f��%��

6

����������	���������
�!"�����

CJUA9@ap.g�=����	��.tg�,6.sxE076*Q�&wE"���.¢&E07Ii
41{o.2S�g=9;K0P#�g)��'\R�g�!E07Ii4.m��#�hyZ%)��Z%
)iY � ����� �.�]%�-=�v

sxE076*&��«��1
������rb���-�d�

sxE07n�&����

sxE07B9PS&�

Copyright@2018 Kyoto University. All rights Reserved.



7

���	�����	��������


�"1
L-(

� �&+ <6
4$)SUWV��<�&5� �&+ ;

4$)SUWV��;�&5

� �&+
4�.BQF�&+5

a`� �&+LT]SR/�
�L�*=X\[^=S_YZ=
/�2�=�%'��R	Q
H��

7`�#CF� �&+T]
S?PBPK2!@3NAJ
R��C=�
K��T]S
R��

:`�"1R-(C=�
�L�"1��L��
MELX\[^IL0
�R.�

8`� �&+L0�T]SR/��
L�*=X\[^=S_YZ=/�2
�=�%'��R	QH��

9`�#CF� �&+L0�T]
S?PBPK2!@3NAJR��
C=�
K��T]SR��

AQRDOHL�&X\[
^KG>H,-(R��

�	��
���
���

.56����6�'&(8�)18��%��$����6�)18��*�-���	�
��� #�
74,/+�74,02/+3��������/+��"�!	�
���������

Copyright@2018 Kyoto University. All rights Reserved.



���	��
���������


8

<6��������')��!����2�
��89'.$�0;��-($��=7�3���

���,-($!�������4#1+�*�: �/: "&�5�	���0%

��%#� "LAN�!���������

�����������	
!��$��"��� "�	
���������	
���

l HCL�E�&�?\ :→I78?>Y
��8?kfhuw^WRU!�

l cv`wkfhuw^
- M�N]bN0Fowd�KN�(
- D-<pjdrv_x3'N5'N��>y
- ;�pjdrv_x��>y
- ;�pjdrv_x6"N1#y
- �����Jpjdrv_x��N=4y
- ��pjdrv_
- $�pjdrv_

l .	N��A>�/
<abgnP�
[XQO�)\GZNTY�)V�/

<abgnW�SY�2+\�ON8?
LANN*%mtwilvi\ :

l LTENWi-FiY
<eqks+��XB
9

�@,9
IEEE802.22-11/73r2 Copyright@2018 Kyoto University. All rights Reserved.



1 2 3 4 5 6
Frequency channel index

���	��
���������


9

�'�

u!��Xl|z�9��$3V\^h�sk���
?8y�i���W�'�:-

u=;W�'�`	+.V(-O��"/7K�6
U;&
�l�h9�UT`_QS:-

u�;�#X)�ZOMX�K%YS�UM���?8
y�i�NV�'�`�]�SSZ�-3K�UJ

u�;��V:-K�6U�4
~tnqUTWMachine 
type9�[� �~�c|V51ORl�j�fp�m
`�;V9�P^jkovV�LM�'�`�]�S

n 3)E�A(<B/��AB�#./�����8N�KL1*?�

l|z�9�
�$3B

l|z�9�
�$3A

ube~l|
9��$3

p�m�>�
CFB@HI@EGD|�m
�g�l�q}�m�

�0l�h

wrm{�fA
ldx{oa

�0l�h

wrm{�fA
ldx{oa

4�~tnq

����2,
~tnq

<*/7
~tnq

�'�

l|z�9�
�$3B

l|z�9�
�$3A

ube~l|
9��$3

Copyright@2018 Kyoto University. All rights Reserved.

/OLF
?F=C

1 2 3 4 5 6
Frequency channel index

SG@4���
/�����B
�:"��
�
� ��;,

JD-U
QRC

JD-U
QRC �

� �

�����	
0/9B�T'

�

� �

�����	
0/9B�TH

�����	
>/+!�62

�����	
>/+!�M4

JD-UQ
RCRP JD-UQ

RCRP

����B
��
��
 ��I4



����������	����
• S{��f hZJ�!�Fp�z025>��	(��)�bx�("�

– �NQ�QR jK��zY^q������LK�	(LK�$����
SQ��zY^q)�bx�(

– Fp�z025>�!�Fp�zYrW��zY�(���!����zYs
urW /=�6$	(\��d”v�Fp�z025>)m�

• }�Ve Fp�zY_� Py)F�����*�U�(
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#(���"*��*�!*�Evolved Packet Core (EPC)
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(,2QG���	)
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l Release 8��RYRP9��:LTEC@IFG
MNB9�!$(�

l FDD/VUULNH��RTVWS9,+62
�
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93=08-	"

l 
��470-710MHzR����30dBmR�
�� 5/10/20MHz
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l 170(W) * 420(L)  * 300(H) mm3

l Release 8��RYRP9��:LTEC@IFG
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l Android4.2��R146g
l  132O)1P*65O�P*10.9O�1Pmm
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