Sep 2008                      IEEE 802.15-08/695-0

IEEE P802.15

Wireless Personal Area Networks

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

	Title
	Proposed Text for Sync Frame Transmission

	Date Submitted
	Sep, 2008

	Source
	[Vered Bar (Qualcomm), 
Zhou Lan, Fumihide Kojima, Chang woo Pyo, 
Hiroshi Harada, 
Shuzo Kato (NICT),
Ismail Lakkis(Tensorcom),
	Voice:
[]
Fax:
[]
E-mail:

[vbar@qualcomm.com,
lan@nict.go.jp]

	Re:
	802.15.3c Teleconference Meeting

	Abstract
	IEEE 802.15 Task Group TG3c Comment Resolution

	Purpose
	Resolutions for the Comment #585

	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.


7.2.1.2 Frame type 
Change and insert the following rows in Table 39 as shown. The other rows are unchanged and are not shown

	Type value
	Frame type description
	Subclause

	110
	Sync frame
	7.3.6

	111
	Reserved
	


7.3.6 Sync. frame

The Sync. frame shall be formatted as illustrated in Figure xxx. 
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Figure xxx Sync frame format
The Synchronization Frame body shall be formatted as illustrated in Figure xxx.
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Figure xxx Sync frame body format
The Synchronization Parameters field shall be formatted as illustrated in Figure xxx. The CTA information elements field shall be formatted as described in 7.4.1. 
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Figure xxx Synchronization parameters field format
This synchronization frame has the same size and very similar format to the 802.15.3c CMS beacon frame. 

Since CMS beacon is always transmitted by the PNC on t=0 of the superframe, and the synchronization frame timing is not fixed (each device is required to send a synchronization frame at least at the first time getting CTA to transmit), a new field is introduced in the synchronization parameters. This field provides the time stamp for the synchronization frame and marks the synchronization frame preamble start time. 

7.4.11 Capability IE 

Change Figure 42, use Bit:36 as “Sync_frame_capable” 
Add one sentence 

Sync_frame_capable bit indicate whether a DEV is capable of Sync frame transmission which is an optional function defined in 8.18
Add subclause 7.4.36 

7.4.36 Sync. frame frequency IE

Sync .frame frequency IE shall be formatted as illustrated as in Figure xxx. 

	Octets: 1
	1
	1

	Sync. frame frequency
	Length
	Element ID


Figure xxx. Sync frame frequency IE format
Sync. frame frequency field indicates the number of superframes between two Sync frame transmission requested by PNC
Change 8.16.2.2 as follows

8.16.2.2 Additional PNC rules
In order to promote coexistence among DEVs using different PHYs, the following MAC rules have defined:

· AV PNC capable DEVs, when operating as a PNC, shall transmit an AV beacon and a common rate sync frame beacon in every superframe.
· HSI PNC capable DEVs, when operating as a PNC, shall transmit the HSI beacon a common rate sync frame beacon in every superframe.

· An AV PNC capable DEVs shall be able to receive the common rate sync frame beacon and command frames.
· An HSI PNC capable DEVs shall be able to receive the common rate sync frame beacon and command frames.

· All DEV capable of sync frame transmission shall transmit a sync frame at the first time its get CTA to transmit in a superframe, every pre-defined number of superframes as indicated in Sync_frame_frequency IE
Add subclause 8.18 Sync frame transmission 
8.18 Sync. Frame Transmission and Virtually Dependent Piconets 
Sync. Frame Transmission is an optional function that mitigates co-channel interference due to hidden PNC node. It also provides a method to obtain synchronization among independent piconets. To use Sync. Frame Transmission, a DEV needs to report sync frame transmit capability to PNC during association procedure.

PNC controls the sync frame distribution of a DEV by setting the number of superframes between sync. frames using Sync_frame_frequency IE, as defined in 7.4.36, in a Announce command, if that DEV is capable of sync frame transmission.

Requested by the PNC, the DEV sends a sync frame at the first time getting a CTA to transmit (including allocation for ACK frame) in a superframe, every pre-defined number of superframes as indicated in Sync_frame_frequency IE. The sync frame shall be transmitted using CMS
DEV may use either data or ACK allocations for Sync. frame transmission.
A scanning DEV, upon receiving a Sync. Frame, may utilize the embedded information to obtain network synchronization and mitigate interference.

Even though one PNC doesn’t see the other PNC beacons, it can use the Sync. Frames received from DEVs of other PNCs, to synchronize to PNC timing and form a “virtually dependent piconet” as illustrated in Figure xxx. This “virtually dependent PNC” may then schedule data transfers for DEVs in its own piconet and avoid interference between  the two piconets. 
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Figure xxx: Virtually Dependent Piconet
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