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Distinct Identity 
 Each IEEE 802 standard shall have a distinct identity. To achieve this, each authorized project shall be: 
a) Substantially different from other IEEE 802 standards. IEEE 802.22 has been the only standard draft focusing on TV band white space with incumbent systems protection mechanism under FCC R&O requirements. There are no other IEEE 802 projects specifically addressing personal/portable operation under FCC Part 15 Subpart H. Therefore, it will be natural and effective to extend the current 802.22 PAR to include the portable TVBDs. 

 Existing Standards and Projects key features review

	contents
	802.11
	P802.16
	P802.22

	 
	PHY
	 
	 

	BTS/AP Time Synchronization base
	20 ppm xtal
	GPS
	GPS 

	Frequency bands 
	2.4, 3.65, 4.9, 5 GHz
	Spectrum between 2 GHz to 11 GHz: Preferably 2.3, 2.5, 3.3, 3.4 ~3.8 GHz, …

	TVWS between 54 MHz to 862 MHz

	Channel Bandwidth
	20 MHz. It can scale down to 10 MHz and 5 MHz


	20 MHz, 10 MHz, 5 MHz; 3.5 MHz, 8.75 MHz, ……
	6 MHz, 7 MHz or 8 MHz, same as TV channels 

	Sub-carrier spacing
	If using 5 MHz: 78.125 kHz
	10.94 kHz for all channel bandwidth
	8/7 (6, 7, 8) /2048 ( 3.34 kHz; 3.90625 kHz and 4.46 kHz 

	Useful Symbol Duration Ts
	1/Δf: 3.2, 6.4, 12.8 μs for 20, 10 and 5 MHz
	1/Δf = 91.429 μs 
	1/Δf: 298.666, 256, 224 μs

	Cyclic Prefix
	0.8, 1.6 and 3.2 μs for 20, 10, 5 MHz
	Ts/4; Ts/8, Ts/16 and Ts/32
	Ts/4; Ts/8, Ts/16 and Ts/32

	Sampling clock
	4μs/(64+16)  ( 20 MHz
	For 1.25, 1.5, 2 and their multiples, 28/25 BW: for 5 MHz channel ( 5.6 MHz 
	8/7 BW: 6.857143, 8, 9.144857 MHz

	Rationales for choosing those parameters
	Cheap Xtal and less computation for FFT-64. 
Note that when 802.11a started, economical Xtal and silicon for FFT were still a big challenge! 
	Subcarrier spacing is optimized at 3.5 GHz ~ 6 GHz with consideration of Doppler and channel multipath. Channel is flat within subcarrier
Multiple CPs to accommodate different cell sizes.
	Subcarrier spacing is optimized at VHF/UHF TV band with consideration of VHF and UHF TV Band channel multipath and Doppler. Channel is assumed to be flat within subcarrier bandwidth.
Multiple CPs to accommodate different cell sizes.

	 
	MAC
	 
	 

	Medium Access
	Distributed control Function
	central controlled RRM
	Central controlled RRM 



	Self coexistence 
	CDMA/DA

Carrier Sense Multiple Access (LBT)
	Frequency reuse;
Master frame of 4 frames; 

Co channel resource renting mechanism
	Super frame of 16 frames; Coexistence beacon protocol (CBP) for intercell communication; Spectrum etiquette for operating channels selection and backup channels provision;

Frame based spectrum contention for inter channel sharing


	
	System
	
	

	TV band incumbent protection
	No
	No
	1) Spectrum sensing and control
2) Geolocation and Database access

	Cognitive capability
	No
	No
	Yes

	Personal/portable
	yes
	yes
	No for the current PAR. 

Yes, after extension/clarification

	Deployment Topology
	Distributed/Mesh
	P2M, Master-slave
	P2M, Master-slave

	LAN-WAN harmonization
	No
	No
	Yes for the new PAR


 Systems compliant to IEEE 802.16-2009 can operate partially in the TV bands in other regulatory domains and a coexistence protocol for P802.16h systems currently being addressed in the P802.16h project could be employed by devices operating in the US TV bands. The P802.16h TG is writing an amendment that will enable coexistence only between those 802.16 systems that support the amendment. 

The 802.11 Project will define one radio extension to 802.11 OFDM, such that fixed stations and mobile stations can be operated in conformance to FCC Part 15 Subpart H rules. (Sensing cannot be accommodated.  It is therefore not in conformance with the FCC R&O!) The central aspect of the ruling is accessing a TV bands database over the internet for all present and most future operation in the band as well as using spectrum sensing to identify the TV channels used by incumbents. The project will define a protocol that consists of procedures for initiating new transmissions, procedures for determining the state of the channel (available or unavailable) (through the database but not through sensing), and procedures for managing retransmissions in the event of a busy channel. (What about coexistence with other technologies operating in the TV bands such as the 802.22
.)
P802.22 has been working on a cognitive radio approach to use vacant channels in the 54 MHz to 862 MHz TV white space, using database and spectrum sensing and a master/slave relationship between base stations and user equipments to manoeuvre whether given transmit frequencies and power levels will cause harmful interference to incumbent services and to meet FCC R&O. The PHY parameters well considered the VHF/UHF characteristics and ATSC requirements. The coexistence schemes are also developed to allow different WISPs to deploy 802.22 systems in a same region. 

Neither of these projects currently addresses personal/portable operation under FCC Part 15 Subpart H rules.
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Abstract


This document lists the unique features of IEEE 802.22 for discussion and completion for portable-802-22-par-5c-ad-hoc meeting. 
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