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1. Introduction
This document illustrates channel models for the IEEE802.15.6. The scenario for the channel models are based on the channel model subcommittee report [1]. The models shown in this document include CM3 (body surface to body surface) and CM4 (body surface to external). For both CM3 and CM4, we measure the UWB frequency bands (3.1-5.1GHz, 7.25-8.5GHz).
2. Channel Model CM3 for UWB Band

In this section, channel models for the CM3 (body surface to body surface) at UWB bands are presented. 
2.1. Effect of body posture

Transmitter antenna is placed in left waist and Receiver antennas are located in several positions.  Measurements are carried out in an anechoic chamber and office environments. All values are in dB scale.
A. 3.1-5.1GHz
	
	Action
	left

ear
	right

ear
	left

wrist
	right

wrist
	right

waist
	left

ankle
	right

ankle

	Anechoic Chamber
	Standing
	62.2
	61.6
	64.9
	67.5
	64.2
	72.8
	69.1

	
	Sitting
	71.9
	65.7
	55.6
	69.9
	65.9
	76.3
	73.9

	Office
	Standing
	73.8
	70.4
	61.4
	70.9
	74.3
	76.4
	68.3

	
	Sitting
	62.3
	72.1
	65.6
	76.3
	74.7
	79.8
	75.7


B. 7.25-8.5GHz
	
	Action
	left

ear
	right

ear
	left

wrist
	right

wrist
	right

waist
	left

ankle
	right

ankle

	Anechoic Chamber
	Standing
	81.7
	83.9
	69.3
	63.9
	76.1
	76.8
	77.1

	
	Sitting
	84.4
	85.2
	73.6
	75.5
	82.38
	79.8
	95.2

	Office
	Standing
	75.5
	75.6
	80.6
	66.4
	71.9
	74.4
	75.8

	
	Sitting
	67.1
	84.5
	67.0
	67.1
	67.5
	70.6
	83.4


2.2. Effect of body movement
Transmitter antenna is placed in left waist and Receiver antennas are located in several positions.  An arm and a leg are moved in forward or side direction during measurements. 
A. 3.1-5.1GHz
	
	
	Anechoic Chamber
	Office

	
	
	mean
	stdev
	mean
	stdev

	Left wrist
	Forward direction
	65.7
	4.3
	71.7
	5.8

	
	Side direction
	70.9
	6.0
	76.6
	7.7

	Right wrist
	Forward direction
	72.9
	4.4
	73.6
	2.3

	
	Side direction
	71.8
	5.9
	75.1
	3.1

	Left ankle
	Forward direction
	74.6
	2.5
	76.4
	0.1

	
	Side direction
	67.9
	6.8
	70.4
	8.4

	Right ankle
	Forward direction
	70.8
	2.5
	69.9
	2.3

	
	Side direction
	72.8
	5.3
	69.6
	1.9


B. 7.25-8.5GHz
	
	
	Anechoic Chamber
	Office

	
	
	mean
	stdev
	mean
	stdev

	Left wrist
	Forward direction
	76.9
	6.6
	74.1
	3.4

	
	Side direction
	77.4
	10.1
	78.1
	4.7

	Right wrist
	Forward direction
	79.7
	7.1
	73.0
	7.1

	
	Side direction
	79.5
	8.1
	75.9
	6.0

	Left ankle
	Forward direction
	82.4
	7.9
	75.9
	2.2

	
	Side direction
	77.4
	0.8
	75.7
	1.9

	Right ankle
	Forward direction
	85.4
	11.7
	77.5
	2.5

	
	Side direction
	82.0
	6.9
	78.1
	3.3


3. Channel Model CM4 for UWB Band

In this section, channel models for the CM4 (body surface to external) at UWB bands are presented. 

3.1. Effect of receiver antenna height 

The transmitter antenna is placed on wooden stand at fixed height of 1 m from ground and receiver antenna is placed on wooden stand and located at different height, from 0.25 to 1.5 m with step of 0.25 m. The distance between transmitter and receiver are 1 m and 3 m. The tables below summarize the results.
A. 3.1-5.1GHz
	Rx Ant. Height
	0.25m
	0.5m
	0.75m
	1.0m
	1.25m
	1.5m

	Distance 1m
	45.5
	45.4
	44.2
	43.8
	44.5
	44.2

	Distance 3m
	54.5
	53.7
	53.0
	52.9
	53.7
	53.7


B. 7.25-8.5GHz 
	Rx Ant. Height
	0.25m
	0.5m
	0.75m
	1.0m
	1.25m
	1.5m

	Distance 1m
	53
	52
	53.4
	52.2
	52.2
	52.6

	Distance 3m
	54.7
	54.9
	61.7
	62.2
	61.7
	55.3


3.2. Effect of body posture

Transmitter antenna is placed at wooden mount 1m high and receivers are located on body which is 3m apart from transmitter. Measurements are performed to compare the effects of body posture (standing or sitting on the chair).
A. 3.1-5.1GHz
	
	Anechoic Chamber
	Office

	Action
	Right ear
	Right wrist
	Right waist
	Right ankle
	Right ear
	Right wrist
	Right waist
	Right ankle

	Standing
	66.9
	63.3
	56.1
	59.4
	62.8
	61.9
	55.1
	60.7

	Sitting
	60.4
	61.1
	60.6
	55.7
	60.4
	61.6
	54.5
	57.1


B. 7.25-8.5GHz 
	
	Anechoic Chamber
	Office

	Action
	Right ear
	Right wrist
	Right waist
	Right ankle
	Right ear
	Right wrist
	Right waist
	Right ankle

	Standing
	69.3
	63.7
	70.4
	69.5
	72.4
	72.1
	75.7
	68.1

	Sitting
	71.5
	64.2
	71.9
	63.8
	74.4
	73.9
	76.3
	73.7


3.3. Effect of body movement

Transmitter antenna is placed at wooden mount 1m high and receivers are located on body which is 3m apart from transmitter. An arm and a leg are moved in forward or side direction during measurements.
A. 3.1-5.1GHz
	
	
	Anechoic Chamber
	Office

	
	
	mean
	stdev
	mean
	stdev

	Wrist
	Forward direction
	58.2
	4.2
	60.7
	3.9

	
	Side direction
	63.6
	3.5
	64.5
	2.2

	Ankle
	Forward direction
	64.0
	6.5
	61.4
	1.1

	
	Side direction
	57.2
	3.1
	61.0
	0.5


B. 7.25-8.5GHz 
	
	
	Anechoic Chamber
	Office

	
	
	mean
	stdev
	mean
	stdev

	Wrist
	Forward direction
	64.6
	2.3
	73.1
	2.0

	
	Side direction
	64.0
	1.8
	73.9
	2.5

	Ankle
	Forward direction
	66.1
	4.8
	65.4
	3.8

	
	Side direction
	66.0
	4.8
	69.1
	1.4
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