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Introduction
The IEEE 802.16 contribution 16-15-0010-01-Gcon-narrowband-ad-hoc-status-update from March 2015 (session #96) has been considered by the WiMAX Forum as a possible basis for an extension of the WiGRID profile for operation in narrower channels. 

The immediate market need is for a standard capable of operating in the two 1 MHz wide channels in the 700 MHz Upper A Block. This spectrum is for sale nationally in the USA. Several utilities have purchased the spectrum in their territories, and more are considering it. Currently, only proprietary systems are capable of supporting operation in this band. The utilities that have purchased the spectrum (and the utility and critical infrastructure industry in general) would like to see an ecosystem of standards-compliant products supporting this band become available. 
The broader context is amending existing standards (IEEE 802.16 and/or WiMAX Forum WiGRID profiles) to standardize operation in narrower channel spectrum. The creation of a standard is a pre-requisite to the creation of interoperable products. 
UTC / WiMAX Forum Utility Survey
During the annual UTC Telecom conference in May 2015, a meeting was held with various stakeholders interested in standards to support narrower spectrum. Participants included representatives from utilities, equipment vendors, and industry organizations including UTC, EPRI, IEEE, and the WiMAX Forum. One outcome of the meeting was a survey to utilities to query their requirements and level of interest in narrow channel operation, particularly in the 700 MHz upper A Block. 

Anonymous responses and partial responses were allowed. Of the 31 responses, 9 provided identification. 

Key findings
· 16 of the respondents indicated they owned at least 1 MHz of licensed spectrum. Of those, 3 owned exactly 2 MHz, and 5 owned more than 2 MHz. 

· 5 respondents owned spectrum in the 700 MHz band, 1 in the 800 MHz band, and 5 in the 900 MHz band
· 9 have deployed equipment in their spectrum

· 3 have deployed 1-10 base stations, 4 have deployed 10-50, 2 have deployed 50-100, and one has deployed 700 base stations.

· Most respondents had under 500 CPEs currently deployed, but two reported over 1000

· 15 planned to buy or lease spectrum of at least 1 MHz width in the future. 10 did not. Of those that did, the desired amount was mixed between 1 MHz and over 2 MHz. 4 were planning on buying 700 MHz spectrum, and 2 were looking for 900 MHz spectrum

· 6 expect their planned network to have hundreds of CPEs, while another 6 expected their network to grow to 1000s or 10s of thousands. The quantity of expected base station locations ranged from 10 to over 200 (Number of sectors is generally 3x the number of locations). The ratio of CPEs to base station location varied from 4:1 to 400:1.
· The timeframe for network deployment was mixed ranging between less than 12 months and over 36 months. 

· 19 respondents said they would be interested in purchasing standardized equipment for their licensed bands. None said they were not interested. 

· 2 selected a frequency reuse of 1, and 11 selected frequency reuse of 3

· CPE to BS range: 6 indicated 5-10 miles, 7 indicated 10-20 miles, and 3 indicated over 20 miles

· A variety of power supply configurations were requested, including 120 VAC, 12 VDC, -48VDC, and 135 VDC. Total power consumption is a concern for the CPE because some locations have limited power available (may be solar / battery in some cases)

· A wide temperature range is required for the equipment, from -40C to +60C. 

Applications identified by the survey
Downline automation

Advanced Metering Infrastructure (AMI) – backhaul from collectors
Advanced Metering Infrastructure (AMI) – communication to/from meter

Substation Communications (SCADA)
Distributed Generation (DG)

Electric Vehicle Communication
Standards Related Requirements

Based survey results, the following requirements for the standardized narrow channel mode can be extrapolated.

A standard to serve as the basis for a product ecosystem

The creation of the standard itself is a key requirement. All respondents who provided an answer to the question “If spectrum and standardized equipment were available for you to purchase, would there be interest in your company to do so?” answered “Yes”. The 14 respondents that provided their estimated number of devices totaled to approximately 1000 base station locations and 150,000 CPEs. There are approximately 3300 electric utilities in the US, so the survey represents less than 0.5% of the target market (or a lower percentage if water, gas, oil, and other critical infrastructure is included). A standard is needed to enable the ecosystem, and a market is available, but the vendors also have to be convinced that the market is large enough to provide a return on their investment. 
Efficient Use of Spectrum

Since most respondents own a relatively small amount of spectrum (compared to the commercial cellular application that 802.16 / WiMAX was designed for), the effective and efficient use of the spectrum is a key requirement.

Narrow Channel Mode is Frequency/Band Agnostic

The survey shows utilities own or plan to own spectrum in 700 MHz, 800 MHz, and 900 MHz bands. Other opportunities for licensed spectrum may existing around 200 MHz, 410 MHz, and 1.4 GHz now and in the future. The mode should be cognizant of the implications of operation into the VHF spectrum.

Flexible Frequency Re-Use

The survey indicates desire for both frequency reuse of 1 and frequency reuse of 3. Flexibility to accommodate different morphologies and user densities should be provided through parameterization or options. In addition the standard should support for both range-limited and interference limited deployment scenarios. Channels of 300 KHz would enable reuse of 3 in a 1 MHz allocation. Band Adaptive Modulation and Coding (Band AMC) should also be considered.
Scalability

The network size varies from hundreds to tens of thousands of CPEs. The standard should support a network that is scalable using cellular network design principles to enable growth of CPE density and data transfer requirements over time, within the constraints of the available spectrum channel size and bandwidth. 
Other

Requirements regarding range, antenna configuration, power supply options, environmental temperature range, etc. are primarily product design requirements, and are have less relevance to the standard.


 

