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1. IEEE 802.15.8 PAC devices overview
1.1 Operating frequency bands and modulations

Operating frequency bands and modulations are shown in Table 1.
Table 1—Frequency bands and modulations
	PHY clause
	Frequency band (MHz)
	Multicarrier modulation
	Symbol modulation
	Multiple antennas

	10
	2400.0 — 2483.5

5725.0 — 5875.0
	OFDM
	BPSK, QPSK, 16QAM, 64QAM
	Beamforming

	11
	2400.0 — 2483.5

5725.0 — 5875.0
	OFDMA
	BPSK, QPSK, 16QAM, 64QAM
	MIMO

	11
	915.9 — 929.7
	Filtered OFDM
	BPSK, QPSK
	—

	
	
	—
	GFSK
	—

	12
	3100 —10600
	—
	BPM-BPSK, OOK
	—


1.2 Standards characterized for coexistence

Standards characterized in this document for coexistence are as follows:

— IEEE Std 802.11™ , P802.11-REVmcTM/D8.0.

— IEEE Std 802.15.4™−2015

1.3 Coexistence Mechanisms

The proposed standard IEEE 802.15.8 provides several mechanisms that enhance coexistence with other wireless devices operating in the same spectrum as indicated in Table 1. These mechanisms include:

· Clear Channel Assessment (CCA)

· Energy detection and/or carrier sense

· LBT and other procedures as defined by local regulations

· Channel switching

· Several channels in each frequency band
· Dynamic channel selection
· Low Duty cycle
· Active and inactive frame periods via a cyclic-superframe
· Limited transmission power

· Bandwidth via SRRC or Gaussian pulse shaping

· Open loop transmit power control
· Local regulations that may require detect-and-avoid (DAA) techniques
1.3.1 Clear channel assessment (CCA)

IEEE 802.15.8 devices provide the capability to perform CCA in its CSMA-CA mechanism. The PHYs require at least one of the following three CCA methods: ED over a certain threshold, detection of a signal with IEEE 802.15.8 characteristics, or a combination of these methods. Use of the ED option improves coexistence by allowing transmission backoff if the channel is occupied by any device, regardless of the communication protocol it may use.
1.3.2 Channel switching

The different frequency bands defined in Table 1 are divided into several channels. For interoperability a common channel is used for initial network synchronization and discovery of other peers. Peering (association) and communication sessions may be performed in another channel. However, this standard has provisions such that if too much activity is sensed in the common channel, devices switch dynamically to another channel, and so avoiding interference. 

1.3.3 Low duty cycle

This standard superframe defines 5 periods as synchronization, discovery, peering, CAP and CFP. Such periods can be active or inactive according to the configuration of a cyclic-superframe. This configuration serves to various purposes, and in terms of coexistence to avoid interference. 
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Figure 1—Concept of active and inactive periods
1.3.4 Limited transmission power
IEEE 802.15.8 devices enforced strict power spectrum and pulse shaping for limiting out-of-band emissions make it difficult to transmit above 10 dBm without additional, expensive filtering. These factors limit the distribution of devices with greater than 10 dBm transmit power to some specialized applications. 

This standard proposes to use power control based on game theory with the objective to maximize capacity by minimizing power and interference
This standard does encourage operating with lower transmit power, when possible, to minimize interference.
1.3.5 Detect-and-avoid (DAA) techniques
For the UWB band, provisions such as detect-and-avoid (DAA) techniques are required by local regulations.

1.4 Coexistence performance
This standard employs common modulation techniques in very well-known unlicensed bands. Thus, for PER analysis of an affected wireless network (AWN), in the presence of an interfering wireless network (IWN) as described in Shellhammer [1] and [2], it can be found in other coexistence assurance documents in Mentor. 
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� Including IEEE Std 802.11xy, where x,y are a letter in the alphabet or empty, approved up to D8.0.
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