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QUESTION ITU-R 236/1

Impact on radiocommunication systems from wireless and wired
data transmission technologies used for the support of
power grid management systems

(2011)

The ITU Radiocommunication Assembly,

considering

a)
that there is increasing demand for and use of power grid and power usage management and sensing for efficiency, reliability and economic purposes;

b)
that data transmission capability is an essential element of power grid management systems;

c)
that the physical design, data rate, bandwidth and frequency requirements for such data transmission capability may vary according to the physical design and operational requirements of the power grid;

d)
that such data transmission capability may be satisfied by telecommunication systems, including Power Line Telecommunication (PLT) systems;

e)
that radiation from such wireless or wired communication systems may cause interference to radiocommunication services;

f)
that power grid management systems may deploy remote sensors on a widespread basis,

decides that the following Questions should be studied
1
What are the technical and operating features and the characteristics of wireless technologies and devices in support of power grid management systems?

Include information the same as the 1801 response, e.g., Name of Standard, Nominal RF channel bandwidth, Modulation/coding rate – upstream and downstream, Coding support, Peak channel transmission rate per 5 MHz channel (except as noted), Beam-forming support (yes/no), Support for MIMO (yes/no), Duplex method, Multiple access method, Frame duration, Mobility capabilities (nomadic/mobile),

References: SG PAP2 input, 1801 and 1450 document, etc.

Category list: Kunal Shah/Mike Lynch – draft by 22 Jan 2013, final by 1/25/2013

Response from each WG: 8 Feb. 2013. 

Conference call to review: 20 Feb. 2013, joint 802.24,  802.18

802.11 – Bruce Kraemer (done)

802.15.4 – Ruben Salazar/George Flammer/John Buffington (done)

802.16 – Tim Godfrey (done)

802.20 – Radhakrishna Canchi (trailing)

802.21 – Subir Das (need to contact)

802.22 – Apurva Mody (done?)

2
What are the data rates, bandwidths, frequency bands and spectrum requirements needed in support of power grid management systems?

As a standards developing organization that is responsive to the needs of the vendors and users of our technology, we use the information in the SG Network System Requirements <Tim to provide formal title and reference> to determine the data rate requirements for developing standards to address various problems. (James Gilb to clean up).

The application requirements of range and data rate dictate that different bandwidths and spectrum are required.  The current frequency bands and bandwidths listed in the response to question 1 provides the minimum requirement for spectrum.  However, the increasing use and importance of wireless Smart Grid applications leads us to recommend that additional licensed-exempt spectrum should be made available to support these networks, both in the sub 1 GHz as well as up to 5 GHz. (Clinton Powell to clean up).
3
What are the interference considerations to radiocommunications associated with the implementation of wireless and wired technologies and devices used in support of power grid management systems?

The IEEE 802 has developed many wireless technologies that have demonstrated interference resilient communications to enable power grid management without interference to others. 

· For example, IEEE 802.11 (Wi-Fi™), and IEEE 802.15.1 (Bluetooth™) have for long,  demonstrated that they can co-exist while operating in the same band.

· Although thousands of smart grid devices will be deployed, their data rate requirements may be low and so it is very likely that all the devices will not be transmitting at the same time and they can efficiently share the same spectrum.  

· Regulators such as the Federal Communications Commission and UK OfCom have proposed strict emission limits for various bands that strictly need to be adhered to in order to be able to use these bands.

· New cognitive radio sharing technologies developed within the IEEE 802 Standards (e. g. IEEE Std. 802.22-2011™ can make efficient use of spectrum while doing no harm to other primary users operating in these bands or the adjacent bands. 

· Features embedded within IEEE 802 standards such as spectrum sensing, spectrum etiquette, channel set management and co-existence will ensure minimal interference to themselves and others.  
4
How will spectrum availability be affected by interference associated with widespread deployment of such technologies and devices?
The IEEE 802 believes that the spectrum availability will not be affected by interference associated with wide-spread deployment of such technologies and devices. 
· There are currently millions of installed wireless smart grid devices in a variety of countries and regions, e.g., Europe, Australia, North America, that are operating in shared spectrum. These depoyments are growing and more are planned in these geographic regions because they have been successful and effective.

· Mobile consumer devices are well in excess of the number of wireless smart grid devices and typically use more data without causing failures due to spectrum. (Tim G: needs better wording)

· Existing regulations by regulators such as the Federal Communications Commission and UK OfCom have succsessfully allowed for millions of wireless Smart Grid devices to operate without harm to each other.

· IEEE 802 wireless standards use a variety of technologies, e.g., frequency hopping, mesh routing, fragmentation, coding, high burst rate, that enable reliable wireless Smart Grid Newtorks.   In addition, wireless Smart Grid networks are resilient to link breaks and power outages.

· New cognitive radio sharing technologies developed within the IEEE 802 Standards can make efficient use of spectrum while doing no harm to other primary users operating in these bands or the adjacent bands. 

· Features embedded within IEEE 802 standards such as spectrum sensing, spectrum etiquette, channel set management and co-existence will ensure minimal interference to themselves and others.  
further decides
1
that the results of the above studies should be included in Recommendations(s) and/or Report(s);
2
that the above studies should be completed by 2016.
Category:  S3

��
	This Question should be brought to the attention of ITU-R Study Groups 4, 5, 6 and 7 and ITUT Study Group 15.


��
	The “power grid” in this case is the electricity distribution network that delivers electricity to individual customers in local areas. Power grid management systems are high-capacity, two-way communications networks with embedded sensing that are installed on existing electric distribution networks to transform them into interactive, automated, self-healing smart grids. These grids are managed by monitoring and controlling network elements. 






