
24-12-0023-00-0000

802.24 Smart Grid TAG

November 2012

James Gilb (Tensorcom)

What is IEEE 802.24?



24-12-0023-00-0000

802.24 Smart Grid TAG

November 2012

James Gilb (Tensorcom)

Contributors (Alphabetically)
• Bill Ash, IEEE-SA

• Phil Beecher, Beecher Communications

• John D'Ambrosia, Dell

• Subir Das, Applied Communications Sciences

• James Gilb, Tensorcom

• Tim Godfrey, EPRI

• Hiroshi Harada, NICT

• Bob Heile, Zigbee Alliance

• Farrokh Khatibi, Qualcomm Incorporated

• Bruce Kraemer, Marvell

• Apurva Mody, BAE systems



24-12-0023-00-0000

802.24 Smart Grid TAG

November 2012

James Gilb (Tensorcom)

Outline
• Introduction to 802.24
• Smart Grid standardization outside of IEEE SA

– SGIP, ITU-T, M490, etc. - Khatibi

– Zigbee Smart Energy - Heile

– Wi-SUN Alliance – Beecher

– Regulatory and Interoperability for SUN in Japan - Harada

• Smart Grid efforts in IEEE SA - Ash
• Smart Grid applications in 802 WGs

– 802.3 - D'Ambrosia

– 802.11 - Kraemer

– 802.15 - Beecher

– 802.16 - Godfrey

– 802.21 - Das

– 802.22 - Mody

• Closing - Gilb
•
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IEEE 802.24 Smart Grid TAG

• Formed in March 2012 as Smart Grid 
Executive Committee Study Group
– Met at wireless interim meeting, May 2012
– Met again at IEEE 802 plenary meeting, July 

2012

• Approved as IEEE 802 TAG on 20 July, 
2012.
– Meet officially only at IEEE 802 plenary meetings
– Conference calls as needed.
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802.24's Smart Grid definition

• Derived from IEEE Std 2030
– Smart Grid: The integration of power, 

communications, and information 
technologies for an improved electric power 
infrastructure serving users while providing 
for an ongoing evolution of end-use 
applications.
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Scope of 802.24
• The 802 Smart Grid TAG

– Acts as a liaison and point of contact with regulatory agencies, industry 
organizations, other SDOs, government agencies, IEEE societies, etc., for 
questions regarding the use of 802 standards in Smart Grid applications.

– Facilitate coordination and collaboration among 802 groups.
– Provides speakers as needed and available to present on 802 standards 

in Smart Grid applications.
– Develops white papers, guidelines, presentations and other documents 

that do not require a PAR that describe the application of 802 standards to 
Smart Grid applications.

– Acts as a resource for understanding 802 standards for certification efforts 
by industry bodies.
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Smart Grid Standardization outside of IEEE

Farokh Khatibi
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802.16: GRIDMAN and M2M

Smart Grid Application Space

Smart Grid FAN Application Space
Smart Grid AMI 

Application Space

802.16n/1a – Network 
Reliability and 
Robustness

802.16p/1b - Machine to 
Machine 

Communications

• 802.16n / 16.1a (GRIDMAN) – Reliability and robustness
802 16 / 16 1b (M2M) M hi t M hi h t• 802.16p / 16.1b (M2M) – Machine to Machine enhancements

• Each task group addresses unique Smart Grid requirements
• Scoped to minimize overlap

1© 2012 Electric Power Research Institute, Inc. All rights reserved.

p p



GRIDMAN : High Reliability Field Area Network

• Base Station 
becomes Relaybecomes Relay 
station upon failure 
of backhaulRelay

“ ”

BS Base
Station

Relay
Station

• “Mobile” station 
becomes relay 
station upon failure p
of Base StationRelay

2© 2012 Electric Power Research Institute, Inc. All rights reserved.

BS
Relay

Station



802.16: Other areas

• 802.16p / 16.1b M2M
Application areas

• 802.16q Heterogeneous Networks
Utility Grid Networks are– Application areas

• AMI – WiMAX to the meter
• Sensors and DA devices

– Utility Grid Networks are 
already heterogeneous:  Wired, 
wireless, fiber, public carriers, 
etc.

– Key features:
• Low power – enhanced 

sleep

etc.
– HetNet improves functionality:

• Common network–to-user 
interface for multiplep

• More devices per BS
interface for multiple 
MAC/PHY technologies

• Unifies network services  
(authentication provisioning(authentication, provisioning, 
QoS, etc) across multiple 
MAC/PHY technologies

See T torial J l 2012
• Grid-specific WiMAX Profiles

3© 2012 Electric Power Research Institute, Inc. All rights reserved.

– See Tutorial – July 2012• Interoperability PlugFest series
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21-12-0163-00-0000 

 

 

IEEE 802.21d: Media Independent 

Handover Services Amendment: 

Multicast Group Management 

  
 

     Subir Das, Chair 802.21 WG 

Subir Das 

sdas at appcomsci dot com 

November  2012 



21-12-0163-00-0000 

WG Officers 

Office Officer 

WG Chair Subir Das  

WG Vice Chair Anthony Chan 

WG Secretary Charles E. Perkins  

802.21d TG Chair  Yoshihiro Ohba 

     Subir Das, Chair 802.21 WG Slide 2 November  2012 



21-12-0163-00-0000 

Document Server  and PAR 

• Document Server: 

•http://mentor.ieee.org/802.21/documents 

 

• 802.21d PAR Details 

•http://www.ieee802.org/21/802_21d_PAR.pdf 

 
 

 

 

  Slide 3   Subir Das, Chair 802.21 WG November  2012 

http://mentor.ieee.org/802.21/documents
http://mentor.ieee.org/802.21/documents
http://mentor.ieee.org/802.21/documents
http://www.ieee802.org/21/802_21d_PAR.pdf
http://www.ieee802.org/21/802_21d_PAR.pdf


21-12-0163-00-0000 

IEEE 802.21d  

• Scope (c.f. Section 5.2 of PAR) 

“To add support in Media-Independent Handover 

(MIH) framework for management of multicast 

groups.” 

• Purpose: (c.f. Section 5.3 of PAR)  

“The purpose of this standard is to enable the handover 

for group of users across the same or multiple access 

networks. Additionally, this standard will define 

mechanisms to secure multicast MIH protocol 

exchanges.” 
4 November  2012   Subir Das, Chair 802.21 WG 



21-12-0163-00-0000 

802.21d Schedule 

TGd Schedule 2012 2013 2014 

  5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11 

Use Case, Requirements x x x                           

Call for Proposal     x                           

Harmonization / Down-selection       x x x x x                  

Letter Ballot               x x x x           

Sponsor Ballot                       x x x x   

802.21d draft sent to RevCom                               x 

• 802.21d CFP has been issued in September, 2012 

• 7 initial proposals have been received in response to the CFP 

5 

We are here 

November  2012   Subir Das, Chair 802.21 WG 
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Use Case 1 – Failover and Restoration 

• Failover/Failback of an AMI 
network 
– If a device D is (going to be) no 

longer on one network, it is needed 
to perform failover or 
migrate/handover devices 
connected under D to another 
network 

– The takeout device D (e.g., 
concentrator) is typically associated 
with a NAN (Neighborhood Area 
Network) segment 

– If that device goes down, other 
devices will failover to a second 
NAN segment 

Reference: https://mentor.ieee.org/802.21/dcn/12/21-12-0028-03-0000-

mih-group-management.pptx 

Meter Concentrator D 

    (failing)  

…. 

…. 

…. 

…. 

Failover Restoration 

Concentrator D’ 

NAN Segment 1 

NAN Segment 2 
6 November  2012   Subir Das, Chair 802.21 WG 



21-12-0163-00-0000 

Use Case 2 – Load Balancing 

• If a NAN segment is overloaded, a 

group of devices belonging to the NAN 

segment is moved other NAN 

segment(s) 

Meter Concentrator 

…. 

…. 

…. 

Load balancing 

Concentrator 

NAN Segment 1 

NAN Segment 2 
7 November  2012   Subir Das, Chair 802.21 WG 



21-12-0163-00-0000 

IEEE 802.21d Requirements  

• Multicast Communication  
– 802.21d shall support multicast communication between a Point of 

Service (PoS), source of a multicast tree, and a group of nodes. 
 

• Multicast Transport 
– Need for mechanisms for the MIHF (Media Independent Handover Function)  to 

deliver information in a multicast way 
– 802.21d shall rely on already established L2, L3 or application layer multicast 

mechanisms to perform the multicast transport 
 

• Addressing 
– 802.21d shall provide an addressing mechanism suitable for identifying the group 
 

• Group Management 
– Need for functionalities for managing groups of nodes. These functionalities 

include the creation/destruction of groups, join and leave operations and 
modifications to the group subscription. 

 
• Security Requirements 

– Need for mechanisms to perform authentication, confidentiality and 
integrity protection at the receiving node. 

– Need for key management mechanisms. 
 

 8 November  2012   Subir Das, Chair 802.21 WG 



24-12-0023-00-0000

802.24 Smart Grid TAG

November 2012

James Gilb (Tensorcom)

Smart Grid in IEEE 802.22

Apurva Mody



��������������	
������������

����������������������������� !

%�� �&��'��(�

������������)� �

����+���������� 

&��'��(�,�����

� !���- ��!�%..

/0�),�

1
-+��2�!����3
+4

�������7�8 )�!����

��2 �.�!�

���������.��

1����.��������

/0�),�1
-+��2�!�

���&������7�

���������8 )�!����

��.�99��!�!�

1� .��.�����

:�	+�49������

�������)4���9�,�

�;	�.��!�

.�9	+������< :�.�

��7�

��

 �

'''��������

������������������

�2����.�	�������

�2�������)%�

�9�������

/�.2��+��4�%' �!

�������7 �8

%!� �.�!�

B� .�����

����������������������C�)9 ������!�/%�

��������� !���B ��!�����+���������� +�

�������)� �! �!�8

��������� +�%�� �

��(�,�����������

�- ��!�%..�������

/0�),�

�2�!����3
+4���77

������ �8

��2 �.�!�

D � ��9����

����9 �����B ���

 �!�D � ��9����

1+ ���

1��.�!
���,�

�;	�.��!�

��9	+������<

:�.����7E

''������������F��

������-�

��2 �.�9����

���B�� !- �!�

)����.��� �!�

D����������

%		+�. ������



��������������	
������������

�2���)	 .��,�%���� -+��

)�
�2����G�� ����� � ! 

D �4��2 ���+��

%� �+ -+������
� +�

%�� �

� ������������	
����
����	��������

�������������������������	�����

����������������	
��������������

� �������
��
�� ������ ��	������

������ ������	���������������
�!"

� ������"����%����� �����
������&�

������

���'��		���(�����������

�����*����������������C�)9 ������!�/%�

��� -+��

+���	


%� �+ -+��/0�.2 ���+�

,�	�

�

*

-

.

/

0

1

2

3

�4��	
�5

�����������	
�������	��������	�������������	�	�	

���	�(���

����	����������
�������
������������

�����	��������������6���	�����	��

����������������������	
���
�

� ��	��������
������������������

����������
�!"����%�����7

����
������&����������������
��	��	���

���(���������������8��
��	




��������������	
������������

������������. ��	����!������

���!�- .(2 
+�
������2����)	

�����-����������������C�)9 ������!�/%�

����!�������� +� �� ��9 ���

����2����)	 .��

9:::�24*6**��% ���

;�
�%����������
��

<�	�������4�= �����44�

= �������	���	���

���������� �-44����

-4�444��&6�= 



��������������	
������������

������������8 ����������� !����

%����� �>�

9	�� ��	��?��������

%�����

��.
9-���
: � - ��

'��		���%���>�	��� �	� %��������%

<���������	��	


;��@�������	

�����.����������������C�)9 ������!�/%�

����� !���� 	 -�+��4

%����� �>�	���

��������

%����� �%�	��	�
�H���� ��� ��	� ���9 �.�

4 6�A

� 64A

�46 4A

�44 64A

@*0 @*. @** @*4 @�2 @�0 @�. @�* @�4 @2 @0 @. @*

)&��I!BJ

1
��
-
 -
�+�
�4
��
�
9
��
!�
��
.�
��
�
�I1

9
!J
��
��
�

:	 �  � �� @� � 
 8�� �� B � 4A �/ �  �

:	 �  � �� @� 4 6/ 
 8� ��� B � 4A� / � �

:	 �  � �� @� 4 
 8�� �� B � 4A �/ �

�� � � � 	 @%� � � 	 ��� �� B � 4A �. �  �

9* < �� �� B 4 6 �A� . �

9* < �� �� B � �A� . �

9* < �� �� B � 4A �. �  �

C � � �� �  � � �� �
 �� �� B � 4A �* . �  �

C � � �� � �� �� �
 � ��� B �A� * . � �

�� � � � 	 �� �� � 
 ��� � B � 4A �* . � �

�� � � � 	 �� �� � 
 ��� � B �A �* . �

%��������%�����	�

�������	��	
����=�	�

%����'�@�D����	��



��������������	
������������

�����������-�)9 ������!�%		

)9 ������!�%		+�. ����� ��K
���9

:�����-
���� %
��9 �����I:%J

� ����@�(<� �	��� �	�

� '�	�������	���������<�
�����	�

E'�<F

� %�	��� �	����	���

 �	��� �	���	
���	���

� �������	� �����	���	����E�6��6�

��	��������F

� ���������

� ����@�

������

�	
�>

� <������������

� +�������	�

��������	

� +�� ��	
�

� %���������

� 9	���	����

� 9	�����	�

)9 ���D�������

� (>9

� ������	
�

� ������������

���������

���������

� ,�	������� 

� %���������

� 9	�����	�

�����/����������������C�)9 ������!�/%�

 ������!�%		+�. ������)
		���

��K
���9�����%!!�����!�-4�������� �!�������-�

)4���9�

����������
���&���


� ����@�(<� �	��� �	��� '�<��	
 �����?(�

����������	��E��	� ���=������F�%�	���>�	����	��

�	
�>�	��� �	��E�� �����>������	�
�F

<������������	
���������� ����	�

+�������	���	��
�
�E���� �������	�������� ������

��������	
����������F

+�� ��	
�����
������&��� �	��

%����������������	
� ����@�����������
����


9	���	������@
������	�����  �	������	�

9	�����	���������	��

������	
�����
������

�������������������
���� 	�
��������	
�	������
��

�����������������������	���	����������������

��������� H �6��6���	�����=�����	�
��

,�	������� ������=��

%����������������	
� ����@�����������
����


9	�����	���������	��



��������������	
������������

�����1������-���9���! ������ 

D���������� �!�B�� !- �!��;���

��9-���!�

B�� !- �!� �!�

)9 ���

���!FD���������

**@��@441-@4*@4444@

�����@�����@�	@24*@**@

� ��@��
@�	
@�������@

�	���������@ �	����	�

�����0����������������C�)9 ������!�/%�

�! ������ +�%�� �)9 ������!�

- �!��;�������



��������������	
������������

� ���������������	
�����	 9:::�%��

���������	�"����������

� ���������������	
�����	 9:::�%��


����	�
���������	
�����	����

���� ���	������
�������
���
�

� ���������������	
�����	 9:::�%��

'��	������<�
����������

� : ���	��8��=�����������	���

;�����������������	���������*4��

����	�������������J���(��


� 9:::�24*6**@*4����	
�9:::��24

��	���������% ���;�
��	
�����

:������� �

���.+
�����

�����1����������������C�)9 ������!�/%�

9:::�%��	
�
�����������	��	�

��

9:::�%��	
�
����������������������


�����	����������
��	
���������� �
�

��
���
�

9:::�%��	
�
������������������

��

�������	�����K�9:::�24*6**�"�=�	��

���������*4���9:::�%(�: ���	��

��(��



�9:::��24*6**��( �	
 �	�����	�


��	
�����������D .2�������D .2����



24-12-0023-00-0000

802.24 Smart Grid TAG

November 2012

James Gilb (Tensorcom)

Get involved with 802.24
• Meetings

– At plenary every 4 months
– As needed at wireless interim meeting and via 

conference call

• Web page
– http://www.ieee802.org/24

• Mailing list
– STDS-802-24@listserv.ieee.org

• Document archive
– http://mentor.ieee.org/802.24/documents

http://www.ieee802.org/24
mailto:STDS-802-24@listserv.ieee.org
http://mentor.ieee.org/802.24/documents

