November 2016                                    IEEE P802.15-16-0763-01-0008

IEEE P802.15

Wireless Personal Area Networks

	Project
	IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

	Title
	 Resolution for CCA

	Date Submitted
	November 7th, 2016

	Source
	Marco Hernandez, Huan-Bang Li, F. Kojima (NICT)

	Response
	In response to Call for Contributions to TG8

	Abstract
	

	Purpose
	For discussion in TG8 

	Notice
	This document has been prepared to assist the IEEE P802.15.  It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor acknowledges and accepts that this contribution becomes the property of IEEE and may be made publicly available by P802.15.


Contents
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1.1 CCA

The PHY shall provide the capability to perform CCA and report the result to the MAC. The CCA mechanism shall detect a “medium busy” condition with requirements specified in 1.1.1 (CCA requirements). The PHY issues the PHY-CCA.indication primitive to provide this medium status report to the MAC.
1.1.1 CCA requirements

For all PHYs, except UWB PHY, CCA shall detect a medium busy condition when the carrier sense/clear channel assessment (CS/CCA) mechanism detects a channel busy condition. For the operating classes requiring CCA-Energy Detect (CCA-ED), CCA shall also detect a medium busy condition when CCA-ED detects a channel busy condition. 

The start of a valid OFDM transmission at a receive level equal to or greater than the minimum modulation and coding rate sensitivity (–82 dBm for 20 MHz channel spacing, –85 dBm for 10 MHz channel spacing) shall cause CS/CCA to indicate busy with a probability > 90% within 4 μs for 20 MHz channel spacing, 8 μs for 10 MHz channel spacing. If the preamble portion was missed, the receiver shall hold the CCA signal busy for any signal 20 dB above the minimum modulation and coding rate sensitivity (–62 dBm for 20 MHz channel spacing, –65 dBm for 10 MHz channel spacing).

Support for CCA-ED is an additional requirement. CCA-ED shall indicate a channel busy condition when the received signal strength exceeds the CCA-ED threshold less than or equal to –72 dBm for 20 MHz channel widths, –75 dBm for 10 MHz channel widths (10 dB above the minimum sensitivity for BPSK, R=1/2).
A compliant PHY for clause 9 and 10 shall provide the capability to perform CCA according to at least one of the following methods:

— CCA Mode 1: Energy above threshold. CCA shall report a busy medium upon detecting any energy above the ED threshold.

— CCA Mode 2: Carrier sense only. CCA shall report a busy medium only upon the detection of a signal compliant with this standard with the same modulation, and spreading if applicable, characteristics of the PHY that is currently in use by the PD.

— CCA Mode 3: Carrier sense with energy above threshold. CCA shall report a busy medium using a logical combination of detection of a signal with the modulation, and spreading if applicable, characteristics of this standard AND energy above the ED threshold.
A compliant PHY for clause 11 shall provide the capability to perform CCA according to at least one of the following methods:
— CCA Mode 4: ALOHA. CCA shall always report an idle medium.

 — CCA Mode 5: UWB preamble sense based on the SHR of a frame. In this mode, the CCA shall operate to detect the UWB preamble defined by the phyPreambleCode and the phyModeSelection, as per the specification in 10.2.2 for the BPM-BPSK modulation mode, and as per 10.3.2 for the OOK modulation mode.  The preamble detection time for the UWB PHY is implementation dependant, typically between 20 µs and 200 µs, and may vary depending on the operating mode.  In this CCA mode, the UWB PHY shall spend at least its normal operational preamble detection time looking for preamble before reporting an idle medium in the case where no preamble is detected.  The CCA shall report a busy medium upon detection of preamble, and thereafter, shall not report an idle medium until a period has elapsed that is at least the time specified in Table 1.  This time represents the transmission time at the specified reference conditions of a 127-octet data frame followed, after the requisite macImmAckTime, by an immediate acknowledgment.
For highlighted reference 10.2.2 above, please insert correct hyperlinked cross-reference to the sub-clause x.2.2 within the UWB PHY titled “SHR preamble”.  

For highlighted reference 10.3.2 above, please insert correct hyperlinked cross-reference to the sub-clause x.3.2 within the UWB PHY titled “Format of SHR”. 
Table 1 — UWB CCA busy medium reporting time 

	UWB Modulation Mode
	Nominal busy medium reporting time
	Reference conditions

	BPM-BPSK
	550 µs
	Nominal data rate = 6.81 Mb/s
Preamble Nsync = 128 

	OOK
	4 ms
	Nominal data rate = 437 kb/s
Preamble Nsync = 8
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