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Interpretation of a Motion to Adopt
A motion to approve this submission means that the editing instructions and any changed or added material are actioned in the TGaf Draft.  This introduction is not part of the adopted material.

Editing instructions formatted like this are intended to be copied into the TGaf Draft (i.e. they are instructions to the 802.11 editor on how to merge the text with the baseline documents).

TGaf Editor: Editing instructions preceded by “TGaf Editor” are instructions to the TGaf editor to modify existing material in the TGaf draft.  As a result of adopting the changes, the TGaf editor will execute the instructions rather than copy them to the TGaf Draft.
The editing instructions are shown in bold italic. Four editing instructions are used: change, delete, insert, and replace. Change is used to make corrections in existing text or tables. The editing instruction specifies the location of the change and describes what is being changed by using strikethrough (to remove old material) and underscore (to add new material). Delete removes existing material. Insert adds new material without disturbing the existing material. Insertions may require renumbering. If so, renumbering instructions are given in the editing instruction. Replace is used to make changes in figures or equations by removing the existing figure or equation and replacing it with a new one. Editorial notes will not be carried over into future editions because the changes will be incorporated into the base standard.

This amendment’s baseline is IEEE Std 802.11™–2012, as amended by

· Amendment 1 802.11ae-2012
· Amendment 2 802.11aa-2012
· Amendment 3 P802.11ad Draft 8.0
· Amendment 4 P802.11ac Draft 3.0
	CID
	Page
	Clause
	Comment
	Proposed Change

	350
	80.27
	10.42.4
	Add multiband operation for channel availability query
	per comment

	426
	80.27
	10.42.4
	Add a function to annouce that CAQ procedure can be performed in different bands
	per comment

	427
	80.27
	10.42.4
	enhance CAQ that allow CAQ be performed in other bands besides TVWS
	per comment


Discussions: 
The FCC regulations of TVWS (FCC 08-260) state "To initiate contact with a fixed or Mode II device, a Mode I device may transmit on an available channel used by the fixed or Mode II TVBD or on a channel the fixed or Mode II TVBD indicates is available for use by a Mode I device on a signal seeking such contacts." This ruling allows the operation that after the mode I TVBDs hearing an enabling signal the TVBDs can obtain the list of available channels, which is required by the FCC for starting operation, in the frequencies band indicated as available. Allowing the mode I TVBDs to contact the Mode II or fixed devices in frequency bands other than the TV bands potentially offloads the system overhead, incurred by the management frames for TVBD operation, in the TV band to other bands.
The Ofcom regulatory requirements document (Regulatory requirement for white space device 4 July 2012) also has similary ruling that a slave device may talk to the master device in a non-UHF band for association with the master device by providing specific charterisitcs of the slave device to the master device. 
Both the FCC and Ofcom regulagory requirements outline the multiband operation of a GDC dependent STA to query a GDC master STA in non-UHF band. It is necessary to reflect these regulatory requirements in the 802.11af specification. 

There are two technical changes proposed to the current 802.11af draft. First, there needs to be a way to announce the capability of muli-band operation of the GDC enabling STA. Second, some normative text is needed in the CAQ section to enable the procedure in the bands that are not TVWS.  This document proposes corresponding information element and modifications to CAQ procedure. 
Propose Accepted for CIDs 350, 426, 427 per discussion and editing instructions in 11-11/1124r0
8.3.3.2 Beacon frame format

TGaf Editor: insert the following row in Table 8-20 as follows:
 (11k)
	Table 8-20 -- Beacon frame body  

	Order
	Information
	Notes

	<ANA>(11n)
	Multi-band Query
	The Multi-band Query element is optionally present if dot11MultiBandQueryActivated (#1005)is(#1217) true(#1535).


8.3.3.10 Probe Response frame format

TGaf Editor: insert the following row in Table 8-27 as follows:
	Table 8-27 - Probe Response frame body  

	Order
	Information
	Notes

	<ANA>(11n)
	Multi-band Query
	The Multi-band Query element is optionally present if dot11MultiBandQueryActivated (#1005)is(#1217) true(#1535).


8.4.2 Information elements

8.4.2.1 General(#28)
	Table 8-54 - Element IDs  

	(#1684)Element
	Element ID
	Length (in octets)
	Extensible

	Multi-band Query (see 8.4.2.x)
	<ANA>
	8 to 257
	

	
	
	
	


TGaf Editor: insert the following section after section 8.4.2.174
8.4.2.175 Multi-band Query element(11n)
The Mulbit-band Query element contains band and channel information which can be utilized for outband channel availability query. The format of the Multi-band Query element is shown in Figure xx.
	
	Element ID
	Length
	Multi-band Query Informatioin field #1
	Multi-band Query Informatioin field#2 (optional)
	…
	Multi-band Query Informatioin field#n (optional)

	Octets:
	1
	1
	Variable
	variable
	variable
	variable

	
	Figure xx -  Multi-band Query element format


The Element ID field is equal to the Multi-band Query value in Table 8-54.
The value of the length field is between 5 and 255. 

The format of Multi-band Query Informatioin field is as described in 8.4.2.175.1. 
8.4.2.175.1 Multi-band Query Information field (11n)
The Multi-band Query Information field specifies band and channel information related to outband channel availability query. The format of the Multi-band Query field is shown in Figure xx.
	
	
	
	
	
	
	
	
	

	
	Multi-band Information Header
	Band ID
	Operating Class
	Channel Number
	TBTT Information field #1 
	TBTT Information field #2 (optional)
	…
	TBTT Information field #n  (optional)

	Octets:
	2
	1
	1
	1
	variable
	variable
	
	variable

	
	
	
	Figure xx -  Multi-band Query Information field format


The format of Multi-band Information Header subfield is defined in Figure xx. 

	
	
	

	
	 Information Field Type
	P
	R
	TBTT Information Count 
	TBTT Information Length 

	Bits:
	B0              B1   B2   B3                           B7
	  B8                                                       B15

	
	Figure xx -  Multi-band Information Header subfield


The TBTT Information Field Type subfield is 2 bits in length and defines the structure of the TBTT Information field. Its value is 0. Values 1, 2, and 3 are reserved. 
The Physical Identity subfield (P) is one bit in length. When the GDC enabling STA transmitting the Multi-band Query element in the channel as indicated in the Multi-band Query information element is using the same MAC address that is used for transmitting in TVWS, the value of the Physically Collocated subfield is 1. 0 Otherwise.

The bit R is reserved. 

The TBTT Information Count subfield is 4 bits in length and contains the number of TBTT Information fields that are included in the Multi-band Query Information field, minus one. A value of 0 indicates one TBTT Information field is present.
The TBTT Information Length subfield is 1 octet in length and contains the length in octects of the TBTT Information field that is included in the Multi-band Query Information field. 
The Band ID field is 1 octet in lengh and indicates the band information of the channel where the outband Channel Availilbity Query is performed. The value of this field is defined in Table 8- xx. 
	Table 8-xx-Band ID field values

	Band ID
	Value

	TV band
	0

	Sub-1 GHz
	1

	2.4 GHz
	2

	3.6 GHz
	3

	5 GHz
	4

	60 GHz
	5

	Reserved
	6-255


Operating Class field is 1 octet in length and indicates the bandwidth of the channel of the GDC enabling STA in this Multi-band  Information field. Valid values of Operating Class are shown in Annex E.
Channel Number field is 1 octet in length and indicates the primary channel of the GDC enabeling STA in the Muli-band Information field. Channel Number is defined within an Operating Class as shown in Annex E. 

The format of TBTT Information field is shown in Figure ai4.

	
	
	

	
	Next TBTT in TUs
	Optional Subelements

	Octets:
	1
	Variable

	
	Figure ai4 -  TBTT Information field


The Next TBTT in TUs subfield is one octet in length and indicates the offset in TUs, rounded down to nearest TU, to the next TBTT of a GDC enabling STA from the immediately prior TBTT of the GDC enabling STA that transmits this element. The value 254 is used to indicate an offset of 254 TUs or higher. The value 255 is used to indicate an unknown offset value. 

The Optional Subelements field format contains zero or more subelements. The number of subelements included is indicated by the TBTT Information Subelement Count subfield in the TBTT Information Header subfield in this Information field. The Optional Subelements field may be used to convey the MAC address of the enabling STA if it is not same as the one that used in TVWS as indicated in the Physical Identity subfield.  
10.42.4  Channel Availability Query (CAQ) procedures

TGaf Editor: after the eighth paragraph of this section which starts with “The procedure for…”, insert the following paragraph.

A Multi-band Query Element is optionally sent by a GDC enabling STA with dot11MultiBandQueryActivated set to true. A GDC enabling STA indicates its capability of supporting CAQ in other bands in a Multi-band Query element (see 8.4.2.157 Multi-band Query element). If the element is received in the TVWS bands, the band and channel information in the element refers to other bands. The GDC dependent STA may switch to the channel indicated in the Multi-band element and perform CAQ there. On the other hand, if the Multi-band element is received in other bands, the information refers to TVWS bands indicating a channel where there is a GDC enabling STA operating.The dependent STA may perform CAQ in the channel that the Multi-band element is received and switch to the TVWS channel for other procedures by referring to the channel information indicated in the multi-band Query element. A GDC dependent STA should not conduct CAQ procedure outbands before authentication and association in that band is completed.  
Annex C.3 MIB Detail
Insert the following elements at the end of the dot11StationConfigTable element definitions:

dot11MultiBandQueryActivated   OBJECT-TYPE

SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

“This attribute, when TRUE, indicates that the station implementation is capable of multi-band query.”

DEFVAL { true }

::= { dot11StationConfigEntry <ANA>}
Abstract


Submission for comment resolution of LB 189 on multi-band operation of CAQ. 


Comments CIDs covered in this document are 350, 426, 427.








Editing instructions are based on modifying P802.11af_D2.0.
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