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1. Common mode PHY Description
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Figure 1 —Schematic diagram of common mode PHY

2. Physical Channels
Frequency bands of operation are licensed bands and unlicensed bands. The target unlicensed bands are sub-GHz, 2.4 GHz and 5.7 GHz bands.

2.1 Channelization of 5.7 GHz band
Such frequency band (5.725 GHz to 5.875 GHz) is divided into 14 channels of 10 MHz. The central frequencies are given by
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where n=0,1,…,13.
2.2 Channelization of 2.4 GHz band
Such frequency band (2.4 GHz to 2.5 GHz) is divided into 9 channels of 10 MHz. The central frequencies are given by
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where n=0,1,…,8.
2.3 Channelization of 920 MHz band (Japan)
The proposed channelization of sub-GHz band in Japan is given in Table 1.
Table 1 — Channelization of sub-GHz band for Japan

	Frequency band

(MHz)
	Central frequency 

(MHz)
	n
	No of channels
	Max Tx power

 (mW)

	915.9 – 928.1
	fc=917+n
	0,1,…,10
	11 channels of 1 MHz
	1

	920.5 – 928.1
	fc=922+n
	0,1,…,5
	 6 channels of 1 MHz
	20

	920.5 – 923.5
	fc=921.5+n
	0,1
	 2 channels of 1 MHz
	250

	928.1 – 929.7
	fc=928.7+n
	0,1
	2 channels of 500 kHz
	1


3. Reference Signals
Reference signals are employed for channel estimation in coherence detection and equalization.  As PAC devices are conceived to be mobile and transmission bandwidths are up to the order of 10 MHz. Hence, the radio channels are frequency selective and time variant. 
3.1 Zadoff-Chu sequences
Preambles or beacons and reference signals (RSs) are formed with Zadoff-Chu (ZC) sequences of length N. ZC sequences belong to the family of Constant-Amplitude Zero-AutoCorrelation (CAZAC) sequences. Such ZC sequences have two important properties for multicarrier-like systems:
1) ZC sequences and its N-point DFT have constant amplitude.

This limits the PAPR and simplifies implementation as only phases have to be generated and stored.
2) ZC sequences have ideal cyclic autocorrelation, i.e., the correlation with a circularly shifted version of itself is a delta function. 
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Thus, a [large] set of orthogonal sequences for preambles and reference signals is possible to generate.
ZC sequences are given by 
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 LISTNUM STDS_EQ \* MERGEFORMAT 
where r is a relative prime to N, sequence index k = 0, 1, ...,N-1and q is any integer.

4.  Discovery
Peer aware communication networks are aimed to operate without central control. Hence, transmission for initial discovery or re-discovery among peers is asynchronous. Thus, a preamble sequence is required for time and frame synchronization at start up or when re-synchronization is required for discovery or communication. 
We propose to use a discovery preamble (DP) based on a ZC sequence and a discovery resource block (DRB) from a modified DTF-S OFDM signal.

The DP and DRB formed the Discovery Signal (DS).

Moreover, we propose to use one channel (from the proposed channelization for sub-GHz, 2.4 GHz and 5.7 GHz bands) for only discovery of devices.

PAC devices can either transmit or receive the DS in this unique channel asynchronously.

Such unique channel for discovery is named Shared Discovery Channel (SDCH).
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