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Introduction

Two possible channel plans are presented which allow the use of four simultaneously operating channels. The difference between the two channel plans is the allowed power in the first spectral sidelobe of the transmit signal. Channel Plan #1 limits the power in the first sidelobe to –30 dBr. In order to satisfy FCC regulations, the highest allowable center frequency places only the second spectral sidelobe (at –50 dBr) directly above the ISM band. Channel Plan # 2 limits the power in the first sidelobe to –40 dBr, which will sufficiently limit power above the ISM band to satisfy FCC regulations. The center frequency is allowed to be slightly higher than Channel Plan # 1, which creates a larger guard band between adjacent channels.

Channel Plan # 2 allows better adjacent channel performance, due to almost no overlap of the first spectral sidelobe into the adjacent channel. Both plans will easily support the 0 dBr adjacent channel requirements discussed in PHY conference calls. The power amplifier backoff required to achieve a –40 dBr spectral sidelobe is ~3 dB higher than required to achieve a –30 dBr spectral sidelobe. Based upon the PHY subcommittee’s evaluation of cost, power, and availability of higher backoff power amplifiers, one of these two channel plans can be chosen.
Channelization Plan # 1
Transmit Spectrum Mask

The transmitted spectrum shall be less than –30 dBr for

fc – 15.0 MHz ≤ f < fc – 7.5 MHz and

fc + 7.5 MHz ≤ f < fc + 15.0 MHz

and shall be less than –50 dBr for

f < fc -15.0 MHz and

f ≤ fc + 15.0 MHz.
The transmit spectrum mask is shown in Figure 1.

Figure 1: Transmit PSD Mask for Channelization Plan # 1
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Transmit Baseband Filter

The transmit baseband filter shall be a square-root raised-cosine filter with rolloff, , equal to 0.30.

Operating Frequency Range

The PHY shall operate in the 2.4 – 2.4835 GHz frequency range.

Number of Operating Channels

The resolution of the channel center frequency is 1 MHz. In the US, 61 center frequencies are defined. The channel IDs are defined as 1, …, 61. The center frequencies are fc = 2407 MHz + i*1 MHz, where I is the channel ID. In a multiple piconet topology, adjacent channels can operate simultaneously if the distance between center frequencies is ≥20 MHz.
Maximum Number of Simultaneous Channels

The maximum number of simultaneously operating channels is four. To accommodate four channels, the channel IDs and center frequencies are tabulated in Table 1. The channel plan is shown in Figure 2.

Table 1: Channel Plan for Four Simultaneously Operating Channels (Plan #1)

	Channel ID
	Center Frequency

(MHz)

	1
	2408

	21
	2428

	41
	2448

	61
	2468


Figure 2: Channelization Plan # 1
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Channelization Plan # 2

Transmit Spectrum Mask

The transmitted spectrum shall be less than –40 dBr for

fc – 15.0 MHz ≤ f < fc – 7.5 MHz and

fc + 7.5 MHz ≤ f < fc + 15.0 MHz

and shall be less than –50 dBr for

f < fc -15.0 MHz and

f ≤ fc + 15.0 MHz.
The transmit spectrum mask is shown in Figure 3.

Figure 3: Transmit PSD Mask for Channelization Plan # 2
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Transmit Baseband Filter

The transmit baseband filter shall be a square-root raised-cosine filter with rolloff, , equal to 0.30.

Operating Frequency Range

The PHY shall operate in the 2.4 – 2.4835 GHz frequency range.

Number of Operating Channels

The resolution of the channel center frequency is 1 MHz. In the US, 69 center frequencies are defined. The channel IDs are defined as 1, …, 69. The center frequencies are fc = 2407 MHz + i*1 MHz, where I is the channel ID. In a multiple piconet topology, adjacent channels can operate simultaneously if the distance between center frequencies is ≥22 MHz.
Maximum Number of Simultaneous Channels

The maximum number of simultaneously operating channels is four. To accommodate four channels, the channel IDs and center frequencies are tabulated in Table 2. The channel plan is shown in Figure 4.

Table 2: Channel Plan for Four Simultaneously Operating Channels (Plan # 2)

	Channel ID
	Center Frequency

(MHz)

	1
	2408

	23
	2430

	47
	2454

	69
	2476


Figure 4: Channelization Plan # 2
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Conclusion

The adjacent channel performance can be traded off between the complexity (power & cost) of the power amplifier. Roughly 3 dB greater PABO is required to achieve the –40 dBr spectral sidelobe of Channel Plan #2. The benefit is that there is very little overlap of adjacent channel power. If the consensus within the PHY subcommittee is that the increased amount of PABO adds little impact to the cost and power of the system, then Channel Plan #2 can be used. However, I propose that Channel Plan #1 is adopted, including the spectral mask and roll-off factor, to allow lower transmitter complexity. Adjacent channel performance of the 0 dB discussed in PHY conference calls is achievable.

Submission
Page 

D. Kawaguchi, Symbol Technologies
Submission
Page 

Stanley K. Ling, Intel

