July, 2011

doc.:IEEE 802.11-11/0414r5

IEEE P802.11
Wireless LANs

	Enablement procedure Text for TVWS band 

	Date:  2011-04-20

	Author(s):

	Name
	Affiliation
	Address
	Phone
	email

	Padam Kafle
	Nokia
	6021 Connection Drive, Irving, TX, 75039
	+1-214-673-6232
	Padam.kafle@nokia.com

	Mika Kasslin
	Nokia
	Itämerenkatu 11-13, 00180 Helsinki, Finland 
	+358-50-4836294


	Mika.kasslin@nokia.com



	Prabodh Varshney
	Nokia
	6021 Connection Drive, Irving, TX, 75039
	+1 469 9512745
	Prabodh.varshney@nokia.com

	Santosh Abraham
	Qualcomm Inc
	5775 Morehouse Dr., San Diego, CA
	+1-858 651 6107
	sabraham@qualcomm.com

	Steve Shellhammer
	Qualcomm Inc
	5775 Morehouse Dr., San Diego, CA
	+1-858-658-1874
	sshellha@qualcomm.com

	Eunsun Kim
	LG Electronics
	Mobile Comm. Lab, LG R&D Complex 533, Hogye1, Dongan, Anyang, Korea
	+82-31-450-1860
	Esun.kim@lge.com

	Yongho Seok 
	LG Electronics
	Mobile Comm. Lab, LG R&D Complex 533, Hogye1, Dongan, Anyang, Korea
	+82-31-450-1947
	Yongho.seok@lge.com



Introduction

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.

Submission Note: Notes to the reader of this submission are not part of the motion to adopt.  These notes are there to clarify or provide context.

	CID
	Clause Number(C)
	Page(C)
	Line(C)
	Comment
	Proposed Change

	503
	10.12.2
	57
	13
	DSE enablement and deenablement procedures are not necessary for TVWS band operation, as per the currently available regulations. All that is sufficient is to hear an enabling signal transmitted by an AP before starting any transmissions by client STAs in TVWS band, and continue receiving contact verification signal once a client STA receives available channel map.
	Since the "dependent STA" and "Enabling STA" are used in relation to Enabling signal, these terms can still be useful. However, remove the requirements of DSE enablement procedure for a dependent STA while operating in TVWS band. DSE procedures as specified in Clause 10.12 are strictly applicable only for 3650-3700 MHz band operation. There are many conflicting procedures not required in TVWS band.

	505
	10.12.5
	58
	26
	The rules specified for dependent STA operation with DSE in this clause in baseline are tailored to 3650-3700 MHz band operation. Many of these rules are not required in TVWS band. The requirements to keep up with listening Enabling signal once every 60 s, and also contact verification signal once every 60 s will be two orthogonal requirements, that adds complexity to dependent STAs in TVWS band. 
	Either move these details to band specific clauses in Annex, and only provide rules that are necessary for TVWS operation. The DSE procedure for TVWS should be much simpler, and should relate to getting available channel list at the beginning and contact verification signal there after. Suggest to remove legacy procedures from .11y.

	528
	10.12
	56
	35-
	Definitions of each terminologies (i.e. registered/unregistered STA, enabling STA, dependent STA, fixed STA and dependent AP) are confusing and missing. Description on the operations of registered STA, dependent STA and enabling STA is confusing and is not sufficient. Some operations are missing.
	Add the definitions and clarify the operations.



	CID
	Clause Number(C)
	Page(C)
	Line(C)
	Comment
	Proposed Change

	162
	
	58
	44
	" An enabled dependent STA shall cease transmission within dot11DSERenewalTime (in seconds) if it has not
received an enabling signal". It seems that an enabling signal serves the purpose of contact verification. However, Contact Verification is mandatory in Annex E.
	need clarificaiton. 

	322
	10.12.2
	57
	13
	DSE enablement and deenablement procedures are not necessary for TVWS band operation, as per the currently available regulations. All that is sufficient is to hear an enabling signal transmitted by an AP before starting any transmissions by client STAs in TVWS band, and continue receiving contact verification signal once a client STA receives available channel map.
	Remove DSE enablement

	513
	E.2.4.1
	131
	57
	"dot11LCIDSERequired" is required to be set "true" for the Fixed or personal/portable AP-STAs as they need to have their LCI information. However, for TVWS operation, it is not required for Client STAs. 
	Clarify. Suggest to separate dot11DSERequired for dependent STA and dot11LCIDSERequired for Enabling STAs.

	529
	10.12
	57
	54
	Definition and behavior of enabling signal are not clear. In page 57, L54, it is said that "the enabling signal is not a Public Action frame, and it not relayed." However, in page 132, L 1-2, "enabling signal is received directly from an enabling STA or a dependent AP,". When it is transmitted from a dependent AP, does it mean that the dependent STA can enable other dependent STA or the enabling signal is relayed? 
	Clarification is needed.. 

	553
	10.12
	56
	35-
	Definitions of each terminologies, registered/unregistered STA, enabling STA, dependent STA, fixed STA and dependent AP are confusing and missing. Description on the operation of registered STA, dependent STA and enabling STA is confusing and is not sufficient. Some of operations are missing.
	Clariy and specify. 

	578
	10.12
	56
	35-
	Definitions of each terminologies, registered/unregistered STA, enabling STA, dependent STA, fixed STA and dependent AP are confusing and missing. Description on the operation of registered STA, dependent STA and enabling STA is confusing and is not sufficient. Some of operations are missing.
	Clarify and specify. 

	579
	10.12
	57
	54
	Definition and behavior of enabling signal are not clear. In page 57, L54, it is said that "the enabling signal is not a Public Action frame, and it not relayed." However, in page 132, L 1-2, "enabling signal is received directly from an enabling STA or a dependent AP,". When it is transmitted from a dependent AP, does it mean that the dependent STA can enable other dependent STA or the enabling signal is relayed? 
	Clarify. 

	580
	10.12.6.1
	59
	15-19
	Enabling signal definition described in this sub-clause should be replaced as "inband enabling signal" with appropriate definition. 
	Clarify. 


Discussion:

In the current 802.11af draft specification D1.0, DSE enablement procedure has been used as a basis for operational control in TVWS band. The DSE procedures specified in Clause 10.12 of the 802.11 baseline specification has been introduced by 802.11y amendment for the operation in 3650-3700 MHz band in US. Although the TVWS band operation also requires operational control of dependent stations, there are many differences in regulatory requirements between TVWS band operation and 3650 MHz band. Hence, the DSE enablement procedures specified in current clause 10.12 of the baseline specification and some changes added from .11af D1.0 have caused difficulty interpreting which of the requirements and procedures are applicable for stations to operate in TVWS band (in particular, FCC 10-174 regulatory requirements). 

The network initiation and operational rules for TV band white space devices are controlled by information received from an authorized geo-location database. Hence, it is important to simplify the procedures for network entry and operation. Several comments listed below have asked for clarification or simplification of behaviours expected by stations in TVWS band when operating under the control of an authorized geo-location database. The description and rules proposed by editing instructions in this document address the above comments. 

Propose: Accepted with technical comments  322, 503, 505,  and 528 based on the discussion and editorial instructions in document 11/0414r6. 
Propose Revised for technical comments 162, 510, 513, 529, 553, 578, 579 and 580 based on the discussion and editorial instructions in document 11/0414r6.  
Editing instructions:
TGaf Editor: Insert one new status codes into Table 8-36, and update the reserved values accordingly: 
8.4.1.9 Status Code field 

Table 8-36—Status codes
	Status code
	Name
	Meaning

	76
	
	Enablement Denied

	77
	RESTRICTION_FROM_AUTHORIZED_GDB

	Enablement denied due to  restriction from the authorized GDB

	78
	
	Authorization Deenabled


8.4.5 Registered Location Query Protocol elements
8.4.5.1 General
TGaf editor: remove the following rows in Table 8-189a: 

Table 8-189a—Registered Location Query Protocol info ID definitions

	Info Name
	Info ID
	RLQP Info Element (clause)

	RLQP DSE Enablement
	1
	8.4.5.2 (RLQP DSE Enablement element)


TGaf editor: remove sub-clause 8.4.5.2 

TGaf editor: insert the following s before sub-clause 8.5.8.26: 
10 MLME
TGaf Editor: Change the title of subclause 10.28 as follows:

10.28 Regulatory Domain Operation Operation under the control of a Geolocation Database 
10.28.1 General 
TGaf Editor: delete 10.28.1 and insert the following text:

In some regulatory domains, regulatory provisions for the use of frequencies are under the control of a GDB, before STAs are permitted to transmit. Some STAs may be able to contact a GDB to obtain the permissible frequencies and operating parameters before they begin their transmissions. Such STAs may operate as geolocation database controlled (GDC) enabling stations, which must provide their identification, geolocation and other information to the GDB as specified by regulatory authorities. Other stations are permitted to transmit when enabled by a GDC enabling station. Such STAs operate as GDC dependent STAs. 
This clause describes procedures for STAs when they are operating under the control of a GDB to satisfy regulatory requirements. For operation under such restrictions, GDC dependent STAs operate according to the control procedures of a GDC enabling STA that enables their operation. 

STAs shall use the procedures defined in this subclause if dot11GDCActivated is true. A summary of STA’s roles with their MIB attributes are shown in Table 10-12 (GDC STA attributes).
Table 10-12: GDC STA attributes

	Role of STAs
	dot11GDBAccessActivated

	GDC enabling STA
	True

	GDC dependent STA
	False


A GDC enabling STA is a STA that is able to access a GDB and obtains the information about the permitted frequencies and other information for the use in its location. A GDC enabling STA may transmit a GDC enabling signal and may enable operations of GDC dependent STAs. 

A GDC dependent STA is a STA that is under the control of a GDC enabling STA. 
The GDC enablement procedure for GDC dependent STAs and operating rules for GDC enabling and GDC dependent STA are defined in the following subclauses.
TGaf Editor: Insert the following two subclauses before 10.28.2 (White Space Map):

10.28.2 GDC enabling STA operation


A GDC enabling STA may transmit a GDC enabling signal in the band using an available frequency to indicate that it offers GDC enablement service. 

The GDC enabling signal is a beacon frame containing a Geodatabase Inband Enabling Signal element. Transmissions of any frames by a GDC dependent STA for attempting enablement is conditional upon receiving such enabling signal directly over the air from a GDC enabling STA. 
In some regulatory domains, the GDC enabling station may be required to have secure authentication or association with the GDC dependent STA before it sends the GDC Enablement Response frame.  If required by regulation, the GDC enabling STA may contact a GDB to verify that the requesting GDC dependent STA is authorized to operate in the frequency band. 

Upon receipt of a GDC Enablement Request frame from a GDC dependent STA, the GDC enabling STA shall send a GDC Enablement Response frame with either of the following results: 
a) The Status Code field set to 0 (“Successful”) to indicate the successful enablement for the requesting GDC dependent STA
b) The Status Code field set to 76 (“Enablement denied”) or 77 (,“enablement denied  due to restriction from the authorized GDB”), in which case the GDC Enablement request has been denied

A GDC enabling STA may issue an unsolicited GDC Enablement Response frame with a Status Code 78 (“Authorization Deenabled”) to notify a GDC dependent STA to cease its transmissions and change its GDC enablement state to Unenabled. 
10.28.3 GDC dependent STA operation
A GDC dependent STA shall set dot11GDBAccessActivated to false. 

A GDC dependent STA is configured with a GDC enablement state variable that may be set to one of the following three states: Unenabled, AttemptingGDCEnablement or GDCEnabled. A GDC dependent STA begins operation by setting its GDC enablement state variable to unenabled, and operate in receive-only mode in the band, passively scanning channels for an enabling signal from a GDC enabling STA. 
A typical state machine implementation of GDC dependent STA operation with GDC is provided in Figure 10-27 (GDC dependent STA state transition diagram).
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Figure 10-27—GDC dependent STA state transition diagram
A STA with dot11GDBAccessActivated set to false shall not transmit any frames unless it has received a valid GDC enabling signal from a GDC enabling STA. 
A GDC dependent STA that is able to receive a valid GDC enabling signal, but has not been enabled by a GDC enabling STA shall not transmit, except to perform GDC enablement with the GDC enabling STA transmitting the enabling signal, unless such action is mandated to be allowed in the regulatory domain (e.g., emergency services). 
Before a GDC dependent STA is allowed to start its normal data transmissions in the permissible frequency band, it shall perform the following GDC enablement procedure:
a) The GDC dependent STA shall change its GDC enablement state variable to AttemptingGDCEnablement after receiving a GDC Enabling Signal.
b) The GDC dependent STA sends a GDC Enablement Request frame to a GDC enabling STA from which it has received a GDC enabling signal. Based on the input received from the GDC dependent STA, the GDC enabling STA responds with a GDC Enablement Response frame indicating the result for the enablement request.
c) When a GDC dependent STA receives a GDC Enablement Response frame with the Status Code set to 0 (“Successful”) within dot11GDCEnablementTimeLimit, the GDC enablement state variable of the GDC dependent STA is set to GDCEnabled. Once it becomes enabled, the GDC dependent STA shall maintain a GDC enablement validity timer, which shall be initially set to dot11ContactVerificationSignalInterval (in seconds). 
A GDC dependent STA that has not attained GDC enablement from a GDC enabling STA shall not transmit beyond dot11GDCEnablementTimeLimit (in seconds), measured from the time of the first PHY-TXSTART.request primitive, while attempting to attain GDC enablement. Then, when the GDC enablement attempt fails within the allowed maximum time, it shall not transmit for dot11GDCEnablementFailHoldTime (in seconds), before it can again attempt to attain GDC enablement. 
NOTE- Before attempting GDC enablement with any one GDC enabling STA, a GDC dependent STA may have detected several GDC enabling STAs, may attempt GDC enablement with one and fail, and then attempt GDC enablement with another within the allowed maximum time limit of  dot11GDCEnablementTimeLimit (in seconds).

Once in GDCEnabled state, the following rules apply to a GDC dependent STA during its operations: 
· The GDC dependent STA shall maintain a GDC enablement validity timer, by decrementing the dot11GDCEnablementValidityTimer attribute. The procedures for maintaining the GDC enablement validity timer are defined in 10.30.4 (White Space Map), 10.30.5 (Contact Verification Signal) and 10.30.6 (Channel Availability Query). 
· A GDC dependent STA shall cease all transmissions when the dot11GDCEnablmentValidityTimer has expired. It then changes its GDC enablement state to unenabled. 
· A GDC dependent STA shall immediately cease all transmission if it receives an unsolicited GDC Enablement Response frame with a Status Code of 77 (“Authorization Deenabled”) from the GDC enabling STA that enabled its operation.
Annex E (normative) Country elements and operating classes

E.2 Band-specific operating requirements

E.2.5 TVWS band in the United States (54 MHz to 698 MHz)

E.2.5.1 General
TGaf Editor: change the sixth paragraph in page 138 as follows:

STAs shall have the following elements set to “true”

· dot11LCIDSEGDCActivatedRequired,

· dot11OperatingClassesRequired,
· dot11SpectrumManagementRequired,
· dot11MultiDomainCapabilityActivated,
· dot11ChannelPowerManagementActivated,
· dot11ContactVerificationSignalActivated.
TGaf Editor: change the last paragraph in this subclause and Table E-5 in page 139 as follows:

APs shall set the value of dot11DSETransmitDivisor to 256 000, non-AP STAs shall set the value of dot11DSETransmitDivisor to 256. All GDC dependent STAs shall set the other dot11GDCDSE timer values as shown in Table E-5 (TVWS DSE GDC timer limits).

Table E-5—TVWS GDC DSE timer limits
	Parameter
	Seconds

	dot11DSEGDCEnablementTimeLimit
	32

	dot11DSEGDCEnablementFailHoldTime
	512

	dot11DSERenewalTime dot11ContactVerificationSignalInterval
	60

	dot11GDCEnablementValidityTimer
	60 


Annex C 
(normative) 
ASN.1 encoding of the MAC and PHY MIB
C.3 MIB Detail

TGaf Editor: Insert the following entries at the end of dot11StationConfigEntry sequence List:

dot11GDCActivated 


TruthValue,

dot11GDBAccessActivated

TruthValue,

dot11GDCEnablementTimeLimit

Unsigned32,
dot11GDCEnablementFailHoldTime 
Unsigned32,
dot11GDCEnablementValidityTimer 
Unsigned32,
TGaf Editor: Insert the following elements after dot11WSSTAType in Annex C as shown:

dot11GDCActivated OBJECT-TYPE
SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This is a control variable.

It is written by the SME when the device is initialized for operation in a band that requires Geolocation Database Control.

This attribute, when true, indicates that the STA capability for operation with  geolocation database control is activated. The capability is disabled otherwise.”

DEFVAL { FALSE }

::= { dot11StationConfigEntry <ANA> }
dot11GDBAccessActivated OBJECT-TYPE
SYNTAX TruthValue

MAX-ACCESS read-write

STATUS current

DESCRIPTION

"This is a control variable.

It is written by the SME.
Changes take effect as soon as practical in the implementation.

This attribute, when true, indicates that the STA has obtained permissible frequencies and other operating parameters valid for its location from an authorized geolocation database, otherwise this is set to false.”

DEFVAL { FALSE }

::= { dot11StationConfigEntry <ANA> }

dot11GDCEnablementTimeLimit OBJECT-TYPE

SYNTAX Unsigned32

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This is a control variable.

It is written by the SME when the device is initialized.
Changes take effect as soon as practical in the implementation.

dot11GDCEnablementTimeLimit indicates the maximum number of seconds that a GDC dependent STA may transmit in a frequency band under the control of a geolocation database while attaining GDC enablement with a GDC enabling STA. Unless another value is mandated by regulatory authorities, the value is 32 seconds."

DEFVAL { 32 }

::= { dot11StationConfigEntry <ANA> }

dot11GDCEnablementFailHoldTime OBJECT-TYPE

SYNTAX Unsigned32

MAX-ACCESS read-only

STATUS current

DESCRIPTION

"This is a control variable.

It is written by the SME when the device is initialized.
Changes take effect as soon as practical in the implementation.

 dot11GDCEnablementFailHoldTime indicates the number of seconds that a GDC dependent STA must not transmit in a frequency band under control of a geolocation database when it fails to attain GDC enablement with an GDC enabling STA within dot11GDCEnablementTimeLimit seconds. Unless another value is mandated by regulatory authorities, the value is 512 seconds."

DEFVAL { 512 }

::= { dot11StationConfigEntry <ANA>}

dot11GDCEnablementValidityTimer indicates the number of seconds that a GDC dependent STA remains in GDCEnabled state.  Unless another value is mandated by regulatory authorities, the value is TBD seconds."

DEFVAL { 60 }

::= { dot11StationConfigEntry <ANA>}




Abstract


This submission proposes simplification to enablement procedure for TVWS band. 





This document is based on IEEE 802.11afD1.02.





Submission addresses the following CIDs received during the first WG letter ballot on 802.11af D1.0:    162, 322, 492, 503, 505, 510, 512, 513, 528, 529, 553, 578, 579 and 580, and 982.
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