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1 Overview
1.1 General
Neighborhood Area Networks (NANs) are large scale networks consisting of multiple types of devices. These devices may be powered and always on, or devices that have power constraints and have limited transmit and receive duty cycles. For a utility NAN, the most prominent devices types are electricity, gas, and water meters, but a utility network is not limited to these types of devices. Electricity meters can be considered a powered device, and these devices are typically the common denominator for most utility networks and therefore can act as the network infrastructure. Gas and water meters are typically battery powered 

A smart utility network considers all types of utility devices and ensures that all device types can communicate with other network devices using the common PHY and MAC layers of the utility network protocol.
1.2 Purpose

This document describes the Frequency Hopping Spread Spectrum PHY specifications to support the scope of the 802.15.4g Task Group as described in the IEEE PAR (Project Authorization Request). This proposal defines an alternative PHY and the MAC modifications required to support its implementation with 802.15.4.
2 General Description of the Proposed PHY
2.1 Functionality to Support Neighborhood Area Networks
The network must be compromised of robust, scalable network devices capable of today’s data requirements, but also capable of providing extended data capacity and response times for existing and future data requirements and device types. To meet these criteria, the PHY must support the following:

· Data rate for today’s requirements (40 kbps) but also for future needs (300 kbps)

· Ubiquitous network supporting various types of utility devices (electric, water, gas, etc)

· Dynamic scaling to very large networks

· Support for PHY frames of 1500 bytes or more

· Minimal infrastructure requirements (in the majority of cases, nothing required except the utility devices)

3 PHY Specification
The following sections list the PHY details for all devices. 

3.1.1 Overview of Parameters
	Parameter
	Value

	Operating Band
	902-928 MHz

	Channel BW
	Per regulatory requirements

	Data rates 
	60/240 kbps

	Channel Spacing 
	200/400 kHz

	Number of channels
	128/64

	Modulation
	FSK

	Frequency Hopping
	MAC controlled

	Data whitening
	MAC layer

	Transmit Power
	Per regulatory requirements

	Transmit Power Control
	Available

	PHY frame structure:
	

	· Payload
	Variable size per message 
(1 – 4095 octets)

	· CRC
	2 octets


3.1.2 Channel Plan – 915 MHz Band
The channel assignment is calculated using a 400 kHz channel spacing in the 902-928 MHz band. The frequencies shown below are the center frequencies and a center frequency is computed as:


Freq = 902.4 + (Channel*0.4)

The following table lists the channel assignments, all frequencies are in MHz.


[image: image1.emf]Channel Frequency Channel Frequency Channel Frequency Channel Frequency

0 902.4 16 908.8 32 915.2 48 921.6

1 902.8 17 909.2 33 915.6 49 922

2 903.2 18 909.6 34 916 50 922.4

3 903.6 19 910 35 916.4 51 922.8

4 904 20 910.4 36 916.8 52 923.2

5 904.4 21 910.8 37 917.2 53 923.6

6 904.8 22 911.2 38 917.6 54 924

7 905.2 23 911.6 39 918 55 924.4

8 905.6 24 912 40 918.4 56 924.8

9 906 25 912.4 41 918.8 57 925.2

10 906.4 26 912.8 42 919.2 58 925.6

11 906.8 27 913.2 43 919.6 59 926

12 907.2 28 913.6 44 920 60 926.4

13 907.6 29 914 45 920.4 61 926.8

14 908 30 914.4 46 920.8 62 927.2

15 908.4 31 914.8 47 921.2 63 927.6


3.1.3 Channel Plan – 2.4 GHz Band

The channel assignment is calculated using a 400 kHz channel spacing in the 2.4 GHz band. The frequencies shown below are the center frequencies and a center frequency is computed as:


Freq = 2400.4 + (Channel*0.4)

The following table lists the channel assignments, all frequencies are in MHz.


[image: image2.emf]Channel Frequency Channel Frequency Channel Frequency

0 2400.4 16 2406.8 192 2477.2

1 2400.8 17 2407.2 193 2477.6

2 2401.2 18 2407.6 194 2478

3 2401.6 19 2408 195 2478.4

4 2402 20 2408.4 196 2478.8

5 2402.4 21 2408.8 197 2479.2

6 2402.8 22 2409.2 198 2479.6

7 2403.2 23 2409.6 199 2480

8 2403.6 24 2410 200 2480.4

9 2404 25 2410.4 201 2480.8

10 2404.4 26 2410.8 202 2481.2

11 2404.8 27 2411.2 203 2481.6

12 2405.2 28 2411.6 204 2482

13 2405.6 29 2412 205 2482.4

14 2406 30 2412.4 206 2482.8

15 2406.4 31 2412.8 207 2483.2
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		3		903.6		19		910		35		916.4		51		922.8

		4		904		20		910.4		36		916.8		52		923.2

		5		904.4		21		910.8		37		917.2		53		923.6

		6		904.8		22		911.2		38		917.6		54		924

		7		905.2		23		911.6		39		918		55		924.4

		8		905.6		24		912		40		918.4		56		924.8

		9		906		25		912.4		41		918.8		57		925.2

		10		906.4		26		912.8		42		919.2		58		925.6

		11		906.8		27		913.2		43		919.6		59		926

		12		907.2		28		913.6		44		920		60		926.4

		13		907.6		29		914		45		920.4		61		926.8

		14		908		30		914.4		46		920.8		62		927.2

		15		908.4		31		914.8		47		921.2		63		927.6
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		0		902.4		16		908.8		32		915.2		48		921.6

		1		902.8		17		909.2		33		915.6		49		922

		2		903.2		18		909.6		34		916		50		922.4

		3		903.6		19		910		35		916.4		51		922.8

		4		904		20		910.4		36		916.8		52		923.2

		5		904.4		21		910.8		37		917.2		53		923.6

		6		904.8		22		911.2		38		917.6		54		924

		7		905.2		23		911.6		39		918		55		924.4

		8		905.6		24		912		40		918.4		56		924.8

		9		906		25		912.4		41		918.8		57		925.2

		10		906.4		26		912.8		42		919.2		58		925.6

		11		906.8		27		913.2		43		919.6		59		926

		12		907.2		28		913.6		44		920		60		926.4

		13		907.6		29		914		45		920.4		61		926.8

		14		908		30		914.4		46		920.8		62		927.2
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		1		2400.8		17		2407.2		33		2413.6		49		2420		65		2426.4		81		2432.8		97		2439.2		113		2445.6		129		2452		145		2458.4		161		2464.8		177		2471.2		193		2477.6

		2		2401.2		18		2407.6		34		2414		50		2420.4		66		2426.8		82		2433.2		98		2439.6		114		2446		130		2452.4		146		2458.8		162		2465.2		178		2471.6		194		2478
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		8		2403.6		24		2410		40		2416.4		56		2422.8		72		2429.2		88		2435.6		104		2442		120		2448.4		136		2454.8		152		2461.2		168		2467.6		184		2474		200		2480.4
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