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1 Scope
The IEEE 802.15 Task Group 6 defines a Medium Access Control (MAC) layer and several supporting PHY layers to enable Body Area Networks (BAN) used in, on, or around a body.

IEEE 802.15.6 specifies a total of three PHYs, namely Narrow Band (NB), Ultra Wide Band (UWB) and Human Body Communication (HBC). All three PHYs are specified to address different system demands and target applications. Each PHY is specified to operate in one of a unique set of frequency bands. Thus, mutual interference between BAN PHYs is avoided.

This document addresses the coexistence of IEEE 802.15.6 NB PHY systems with other IEEE 802 standards operating in the same frequency bands – specifically in terms of interference caused by IEEE 802.15.6 to these existing systems.

2 References
TBD
3 Acronyms and abbreviations
TBD
4 Overview of NB PHY
4.1 Operating Frequency Bands
The allocated frequency bands for the 802.15.6 NB PHY are:
· 402-405MHz (MICS)

· 420-450MHz (Japan WMTS)

· 863-870MHz (EU ISM)

· 902-928MHz (US ISM)

· 950-958MHz (Japan ISM)

· 2360-2400MHz (MBANS)

· 2400-2483.5MHz (Worldwide ISM)

4.2 Modulation Parameters
The 802.15.6 NB PHY has modulation parameters in the different frequency bands as shown in Table 1.
	Frequency Band
	Symbol Rate (ksps)
	Channel bandwidth (kHz)
	Modulation

	402-405MHz
	187.5
	300
	D-MPSK

	420-450MHz
	187.5
	500
	GMSK

	863-870MHz

902-958MHz

950-958MHz
	250
	400
	D-MPSK

	2360-2400MHz

2400-2483.5MHz
	600
	1000
	D-MPSK


Table 1
4.3 Coexistence Mechanisms
The coexistence mechanisms for the NB PHY specified in the IEEE 802.15.6 standard are:

· Clear Channel Assessment (CCA)
· Energy detection and/or carrier sense
· LBT and other procedures as defined by local regulations

· Channel switching

· >= 10 channels in each frequency band

· Low Duty cycle
· Limited transmission power

· Narrow bandwidth via 
· SRRC or Gaussian pulse shaping

· Optional slow channel hopping at MAC layer
· …? (any MAC related parameters / features?)

5 Other IEEE 802 Standards Occupying Same Frequency Band as IEEE 802.15.6
This clause lists the IEEE 802 standards that occupy the same frequency bands as the IEEE 802.15.6 NB PHY.  The common frequency bands are 2400-2483.5 MHz, 902-928 MHz, 863-870 MHz, and 950-958 MHz. There are no other IEEE 802 standards that operate in the other frequency bands supported by the IEEE 802.15.6 NB PHY.
5.1 2400-2483.5 MHz Band (Worldwide)

Table 2 shows the list of other IEEE 802 standards that share the 2400-2483.5 MHz band with the IEEE 802.15.6 NB PHY.
	Standard
	PHY specification

	802.11b
	DSSS – CCK

	802.11g
	OFDM – QAM

	802.11n
	MIMO OFDM – QAM

	802.15.1
	FHSS – GFSK

	
	

	802.15.4
	DSSS – O-QPSK


Table 2
5.2 863-870MHz (Europe), 902-928 MHz (United States) and 950-958MHz (Japan) ISM Bands
Table 3 shows the list of other IEEE 802 standards that share the 863-870 MHz, 902-928 MHz or 950-958 MHz bands with the IEEE 802.15.6 NB PHY.
	Standard
	PHY specification

	802.15.4
	DSSS – BPSK

DSSS – O-QPSK

PSSS –  ASK


Table 3
6 Coexistence Scenarios and Analysis

This clause presents the analysis of the interference caused by IEEE 802.15.6 NB PHY systems to each of the IEEE 802 standards identified in section 5.
Note: The interferer parameters chosen in the following sub-clauses are chosen for the purpose of coexistence analysis in this CA document and are a sub-set of the available modes.
6.1 Coexistence with IEEE 802.11
6.1.1 NB PHY Interferer - Modes and Parameters

In this section, specify the parameters of the NB PHY for coexistence analysis, including BER or PER/SNR curves
6.1.2 Victim System Parameters
Specify parameters of the system which is being interfered with by the NB PHY.

6.1.3 Coexistence Analysis

In this section, present analysis showing the effect of NB PHY on WLAN.

6.2 Coexistence with IEEE 802.15.1
6.2.1 NB PHY Interferer - Modes and Parameters
In this section, specify the parameters of the NB PHY for coexistence analysis, including BER or PER/SNR curves
6.2.2 Victim System Parameters
In this section, specify parameters of the system which is being interfered with by the NB PHY.
6.2.3 Coexistence Analysis

In this section, present analysis showing the effect of NB PHY on IEEE 802.15.1.

6.3 Coexistence with IEEE 802.15.4
6.3.1 NB PHY Interferer - Modes and Parameters
In this section, specify the parameters of the NB PHY for coexistence analysis, including BER or PER/SNR curves
6.3.2 Victim System Parameters
In this section, specify parameters of the system which is being interfered with by the NB PHY.
6.3.3 Coexistence Analysis

In this section, present analysis showing the effect of NB PHY on IEEE 802.15.4.
7 Discussions and Conclusion

This document has presented an analysis of the coexistence between the IEEE 802.15.6 NB PHY and other IEEE 802 systems. 






























�Is this just our 15.6 system? Why do we need to repeat it multiple times: 6.1.2, 6.2.2, etc.
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