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I. Related Comment & Resolution
CID 151
Comment:

Some of the CPE IEs defined in 6.7.1.2.1 are unnecessarily too long. Considering the maximum number of CBP IE bits a single CBP can carry is only 418, a 3-symbol CBP can hardly carry multiple long IEs in one CBP packet.
Suggested Remedy:

Review section 6.7.1.2.1, and reduce the size of IEs by deleting unnecessary/redundant fields.
Resolution:

"Accept in Principle. Assigned to Wendong Hu , Dave and Cheng Shan to review it.\

Action: Cheng Shan to explain the calculation on the maximum length of the payload.

Action: Cheng Shan to submit contribution suggesting how the size of IE's can be reduced."
II. Proposed Text Changes

(Replace the text from section 6.7.1.2 to section 6.7.1.3 but not including 6.7.1.3 with the following texts.)

CBP Beacon frame format

The coexistence beacon protocol (CBP) beacons (discussed in 6.21.2.1) are inter-cell and intra-cell packets that are transmitted with the goal of improving self-coexistence amongst overlapping 802.22 cells and of enhancing geolocation ranging resolution between CPEs within a cell (section 9.9.2). These beacons are transmitted under the control of the BS during a self-coexistence window.

As discussed in 6.21.2.1, the beacon MAC header described in Table 5 is utilized by the CBP packets. Overall, the CBP packets provide information about the CPE’s current cell with which it is associated and usually a description of the CPE’s traffic flows with its BS. 

To describe its traffic flows with the BS, the beacons transmitted by CPEs shall carry beacon IEs (see 6.7.1.2.1) in their payload that provide necessary and sufficient information about the CPEs traffic reservations with the BS unless the CPEs have no traffic reservation. Stations (either CPEs or BSs) belonging to other 802.22 cellsthat receive a CBP beacon, can then improve coexistence amongst BSs through a variety of mechanisms such as interference-free scheduling.

Table 5 — Beacon MAC header format

	Syntax
	Size
	Notes

	Beacon_MAC_Header_Format() {
	
	

	Frame Number
	8 bits
	The frame number in which this message is transmitted. See definition in Table 45 

	Transmission Offset


	8 bits
	Indicates the offset (in symbols) relative to the start of the first symbol of the PHY PDU (including preamble) where the current frame is transmitted. The time instants indicated by the Transmission Offset values are the transmission times of the first symbol of the beacon, that is the preamble.

	CPE ID
	48 bits
	Address that uniquely identifies the CPE transmitting this beacon (CPE MAC address) for geolocation.

	

	
	

	Number of TV Channels for Backup
	4 bits
	See Table 45 

	Reserved
	4 bits
	All bit shall be set to 0.

	For (i=0; i < Number of TV Channels for Backup; i++) {
	
	List of backup TV channels in order of priority to be used by CPEs in case of loss of communication with the BS. The backup TV channels shall be a disjoint set including the current operating TV channel.

	TV channel Number for Backup [i]
	8 bits
	See Table 45

	}
	
	

	Length
	8 bits
	The length in bytes of the MAC PDU including the MAC header and the HCS. See definition in Table 3

	HCS
	8 bits
	Header check sequence. See definition in Table 3

	}
	
	


CBP Information Elements

CBP packets shall carry at least one information element (IE) in their payload among the set described in Table 6. The CBP packets transmitted by CPEs shall carry at least one beacon IE (see Table 7) in their payload, since it provides the basic information required to enable self-coexistence. CBP packets transmitted by the CPEs may also carry a single DS/US Boundary IE. CBP packets transmitted by the BS shall carry at least one DS/US Boundary IE, and may also carry one or more Beacon IE.

Table 6 — CBP IEs

	Element ID
	Name

	0
	Beacon IE

	1
	DS/US Boundary IE

	2
	BS IP Address IE

	3
	Inter-BS Capabilities IE

	4
	CC_REQ IE

	5
	CC_REP IE

	6
	CC_ACK IE

	7
	RR-REQ IE

	8
	RA-RSP IE

	9
	RA-ACK IE

	10
	RC-REQ IE

	11
	RC-RSP IE

	12
	RC-ACK IE

	13
	RE-REQ IE

	14
	RE-RSP IE

	15
	RE-ACK IE

	16
	RS-SEM IE

	17
	RS-ADV IE

	18
	BS Channel Parameter IE

	19
	CBP Location IE

	20
	CBP Geolocation IE


Beacon IE

The format of the Beacon IE is described in Table 7. 

Table 7 — Beacon IE format

	Syntax
	Size
	Notes

	CPE_Beacon_IE_Format() {
	
	

	Element ID
	8 bits
	

	

	
	

	Direction
	1 bit
	Indicates whether this reservation is for Upstream direction (set to 0) or Downstream direction (set to 1) 

	CoS
	3 bits
	Indicates the priority of the reservation

	Reserved
	4 bits
	Reserved  All bits set to zero.

	Burst_type
	1 bit
	Valid only if Direction = 0 (Upstream direction)

This value specifies the Upstream burst type (see Table 63).

0 = Bursts are mapped in the time axis over the full width of the upstream sub-frame before incrementing in the frequency axis;

1 = Bursts are mapped in the time axis over segments of 7 symbols before incrementing in the frequency axis and then re-tracing to the lowest unused subchannel in the next 7 symbol segment. The width of the last segment is to be between 7 and 13 symbols depending on the width of the upstream sub-frame

	Frame Offset
	8 bits
	Indicates the offset (in units of symbols) of this CPE’s reservation with the BS (whether DS or US) relative to the start of the first symbol of the PHY PDU (including preamble) where the frame is transmitted. The time instants indicated by the Frame Offset values are the transmission times of the first symbol of the CPE reservation including preamble (if present).

	Sub-channel Number
	8 bits
	The initial logical sub-channel number of this reservation

	Duration
	8 bits
	Indicates the duration (or length) in units of OFDM slots of this CPE’s reservation with the BS (whether DS or US)

	}
	
	


DS/US Boundary IE

The DS/US Boundary IE is described in Table 8. The DS/US Boundary IE provides information about contiguous blocks of DS or US allocations scheduled by the BS, but it does not provide detailed information about a particular CPE’s allocations. At least one DS/US Boundary IE shall be included in the coexistence beacons transmitted by the BS. Coexistence beacons transmitted by CPEs may also carry a single DS/US Boundary IE.

Table 8 — DS/US Boundary IE format

	Syntax
	Size
	Notes

	DS/US_Boundary_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	Starting DS Allocation Channel
	8 bits
	Starting logical channel from the perspective of the overall DS allocation by the BS.

	Ending DS Allocation Channel
	8 bits
	Ending logical channel from the perspective of the overall DS allocation by the BS.

	Ending DS Allocation Symbol
	7 bits
	Ending symbol from the perspective of the overall DS allocation by the BS.

	Starting US Hoziontal Allocation Channel
	8 bits
	Starting logical channel from the perspective of the overall horizontal US allocation by the BS.

	Ending US Horizontal Allocation Channel
	8 bits
	Ending logical channel from the perspective of the overall horizontal US allocation by the BS.

	Ending US Horizontal Allocation Symbol
	7 bits
	Ending symbol from the perspective of the overall horizontal US allocation by the BS.

	Starting US Columns Allocation Channel
	8 bits
	Starting logical channel from the perspective of the overall columns US allocation by the BS.

	Ending US Columns Allocation Channel
	8 bits
	Ending logical channel from the perspective of the overall columns US allocation by the BS.

	Ending US Columns Allocation Symbol
	7 bits
	Ending symbol from the perspective of the overall US columns allocation by the BS.

	Reserved
	3 bits
	

	}
	
	


BS IP Address IE

The BS IP Address IE is sent in a CBP packet payload to indicate the IP address of the BS to which the CPE is associated. The BS that originates the CBP packet supplies its own IP address using this IE.

Table 9 — BS IP Address IE format

	Syntax
	Size
	Notes

	IP Address_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	Reserved
	7 bits
	All bits set to zero.

	IP Address Type
	1 bit
	0 = IPv4

1 = IPv6

	BS IP Address
	64 bits
	IP address of the BS. In case of IPv4 addresses, the 32 most significant bits shall be ignored and the actual IP address shall be carried in the 32 least significant bits.

	}
	
	


Inter-BS Capabilities IE

The Inter-BS Capabilities IE indicates other capabilities in terms of inter-BS communications that are supported by the BS, such as Adaptive on Demand Channel Contention and Dynamic Resource Renting and Offering discussed in 6.21.2.3.

Table 10 — Inter-BS Capabilities IE

	Syntax
	Length

(bytes)
	Value

	Element ID
	1
	

	Inter-BS Capabilities
	1
	Bitmapping indicating other inter-BS communication capabilities supported through CBP. Setting the bit corresponding to a specific capability indicates that the capability is supported by the BS.

Bit #0 – Adaptive on Demand Channel Contention (AODCC)

Bit #1 – Dynamic Resource Renting and Offering

Bit #2-7 – reserved


Channel Contention Request IE

The Channel Contention Request (CC_REQ) IE defined in Table 11 is used in the AODCC mechanism. The CC_REQ is sent in a CBP packet payload by the contention source in order to contend for the working TV channels with the contention destination. This is transmitted by the contention source once it has data transmission requirements and occupies no TV channel. If the current working TV channel can not satisfy the QoS requirement, the contention source is also send out this message.

Table 11 — CC_REQ IE format

	Syntax
	Size
	Notes

	CC_REQ_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	Source Operator Id
	16 bits
	Operator identity of the contention source (operator making the sharing request).

	Destination Operator Id
	16 bits
	Operator identity of the contention destination (operator receiving the sharing request).

	

	
	

	Destination BS Id
	48bits
	The MAC address of the contention destination

	Sequence number
	8bits
	Incremented by 1 by the source whenever any of the following three fields change. The contention destinations shall discard the repeated CC_REQ IEs.

	TV Channel contention number (CCN)
	8bits

	A random number to show the priority to contend for the TV channel. CCN is dedicated to the contention resolution in the intra system operator situation.

	TV Channel Contention Number of Credit Tokens (CCNCT)
	8 bits
	Number of credit token per BIN proposed for the contention resolution. CCNCT is dedicated to the contention resolution in the inter operators situation. 

	

	
	

	Start time
	16bits
	Starting from the next frame, the number of frames after which the contention source requires to start operation on the requested TV channel.

	}
	
	


Channel Contention Response IE

The Channel Contention Response (CC_RSP) IE defined in Table 12 is used in the AODCC mechanism. The CC_RSP IE is sent in a CBP packet payload by the contention destinations in order to inform the contention source whether the request was accepted. Typically this is transmitted by the contention destination once it has received a CC_REQ IE and after running the contention resolution algorithm.

Table 12 — CC_RSP IE format

	Syntax
	Size
	Notes

	CC_RSP_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	
	
	

	

	
	

	Source BS Id
	48 bits
	Copy from the CC_REQ IE received

	

	
	

	Sequence number
	8 bits
	Copy from the CC_REQ.

	TV Channel number
	8 bits
	The TV channel requested by the source BS

	Result indication
	2 bits
	00 - SUCCESS (accept the request)

01 -REJECT (reject the request)

10 and 11 - reserved

	Reason of Rejection
	6 bits
	The reason to reject the CC_REQ IE. This field can only be used when result = 01

000000 - the current working period of the contention destination is too short (applicable in the intra operator and inter operators situation).

000001 - the contention destination has smaller channel contention number (CCN) than the contention source (applicable in the intra operator situation).

000010 - the contention source proposes a smaller CCNCT than the contention destination (applicable in the inter operators situation).

000011 - The remaining time to the quiet period is too short (applicable in the intra operator and inter operators situation).

000100—111111 – reserved

	TV Channel Release Time
	16 bits
	Starting from the next frame, the number of frames after which the TV channel can be released.

	}
	
	


Channel Contention Acknowlegdment IE

The Channel Contention Acknowledgment (CC_ACK) defined in Table 13 is used in the AODCC mechanism. The CC_ACK is sent in a CBP packet payload by the contention source in order to notify the contention destinations that the contention source will occupy the destinations’ working TV channels or give up the request. Typically, the contention source shall notify the contention destinations that it will occupy the TV channel if it receives CC_RSP IE with a SUCCESS indication from all the contention destinations. Otherwise the contention source shall notify the contention destinations that it will give up the channel request if it receives CC_RSP IE with a REJECT indication from anyone of the contention destinations.

Table 13 — CC_ACK IE format

	Syntax
	Size
	Notes

	CC_ACK_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	
	
	

	
	
	

	
	
	

	Destination Id
	48bits
	The MAC address of the contention destination

	Sequence number
	8 bits
	Same as the corresponding CC_REQ IE. The contention destinations shall discard the repeated CC_ACK IE being received

	TV Channel number
	8 bits
	The TV channel being requested by the contention source

	Start time
	16 bits
	Starting from the next frame, the number frames after which the contention source will start operation on the requested TV channel.

	Occupation code
	2 bits
	00 - Occupy the TV channel

01- Give up the request

10 and 11 - Reserved

	Reserved
	6 bits
	The field shall be set to 0

	}
	
	


Rent Request IE

The Rent Request (RR-REQ) IE defined in Table 14 is used in the Dynamic Resource Renting and Offering Mechanism.

Table 14 — RR-REQ IE

	Syntax
	Size
	Notes

	RR-REQ_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	Offeror BS ID

	48 bit
	Indicates which BS the present request is sent to.

	Renter’s bid
	16 bits
	Number of credit tokens per resource unit bid by the renter

	Renting in Start Time
	16 bits
	Start time from which the renter is interested to rent in, and for which the renter’s bid applies for.

	Renting in End Time
	16 bits
	End time from which the renter is interested to rent in, and for which the renter’s bid applies for.

	}
	
	


Resource Allocation Response IE

The Resource Allocation Response (RA-RSP) IE defined in Table 15 is used in the Dynamic Resource Renting and Offering Mechanism.

Table 15 — RA-RSP IE

	Syntax
	Size
	Notes

	RA-RSP_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	Renter BS ID

	48 bits
	Indicates which BS this response is sent to.

	Allocation bit flag 
	1 bits
	Indicates whether offeror BS supplies the TV channel requested by Renter or not.

0 =dissatisfaction 

1=satisfaction 

	Reserved
	7 bits
	All bits shall be set to 0.

	}
	
	


Resource Allocation Acknowledge IE

The Resource Allocation Acknowledge (RA-ACK) IE defined in Table 16 is used in the Dynamic Resource Renting and Offering Mechanism.

Table 16 — RA-ACK IE format

	Syntax
	Size
	Notes

	RA-ACK_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	Offeror BS ID
	48 bit
	Indicates which BS the present acknowledgement is sent to.

	Confirmation Code
	8 bits
	Table 102

	}
	
	


Resource Collection Request IE

 The Resource Collection Request (RC-REQ) IE defined in Table 17 is used in the Dynamic Resource Renting and Offering Mechanism.

Table 17 — RC-REQ IE format

	Syntax
	Size
	Notes

	RC-REQ_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	Renter BS ID
	48 bit
	Indicates which BS the present request is sent to.

	}
	
	


Resource Collection Response IE

The Resource Collection Response (RC-RSP) IE defined in Table 18 is used in the Dynamic Resource Renting and Offering Mechanism.

Table 18 — RC-RSP IE format

	Syntax
	Size
	Notes

	RC-RSP_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	Offeror BS ID
	48 bit
	Indicates which BS the present response is sent to.

	RCR bit flag 
	1 bits
	Resource Collection Response bit flag
Indicates Accept or Reject

0 = Reject
1= Accept

	Reserved
	7 bits
	All bits shall be set to 0.

	}
	
	


Resource Collection Response Acknowledge IE

The Resource Collection Response Acknowledge (RC-ACK) IE defined in Table 19 is used in the Dynamic Resource Renting and Offering Mechanism.

Table 19 — RC-ACK IE format

	Syntax
	Size
	Notes

	RC-ACK_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	Renter ID
	48 bit
	Indicates which BS the present acknowledgement is sent to.

	Confirmation Code
	8 bits
	Table 102

	}
	
	


Returning Request IE

The Returning Request (RE-REQ) IE defined in Table 20 is used in the Dynamic Resource Renting and Offering Mechanism.

Table 20 — RE-REQ IE format

	Syntax
	Size
	Notes

	RE-REQ_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	Offerer BS ID

	48 bits
	Indicates which BS the present request is sent to.

	}
	
	


Returning Response IE

The Returning Response (RE-RSP) IE defined in Table 21 is used in the Dynamic Resource Renting and Offering Mechanism.

Table 21 — RE-RSP IE format

	Syntax
	Size
	Notes

	RE-RSP_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	Renter BS ID
	48 bits
	Indicates which BS the present response is sent to.

	Confirmation Code
	8 bits
	Table 102

	}
	
	


Returning Response Acknowledge IE

The Returning Response Acknowledge (RE-ACK) IE defined in Table 22 is used in the Dynamic Resource Renting and Offering Mechanism.

Table 22 — RE-ACK IE format

	Syntax
	Size
	Notes

	RE-ACK_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	Offeror BS ID
	48 bits
	Indicates which BS the present acknowledgement is sent to.

	Confirmation Code
	8 bits
	Table 102

	}
	
	





Table 23 
	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


RS-ADV IE

The Resource Advertisement (RS-ADV) IE defined in Table 24 is used in the Dynamic Resource Renting and Offering Mechanism.

Table 24 — RS-ADV IE format

	Syntax
	Size
	Notes

	RS-ADV_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	Renting out Start Time
	16 bits
	Starting time of the renting period. It is the time from which the offering channel’s available resource is opened for renting.

	Renting out End Time
	16 bits
	Ending time of the renting period. It is the time till which the offering channel’s available resource is opened for renting.

	MNCT
	16 bits
	Minimum number of credit tokens per resource unit required per renter’s bid.

	RS
	1 bit
	Resource Sharing field 
Indicates the resource advertisement 
resource advertisement =1

normal =0

	reserved
	7 bits
	

	}
	
	


BS Channel Parameter IE

Table 25 — BS Channel Parameter IE format

	Syntax
	Size
	Notes

	BS-Channel-Parameter_IE_Format() {
	
	

	Element ID
	8 bits
	

	
	
	

	TV Channel Number
	8 bits
	The operating TV channel of the sender BS

	CBP Preferred TV Channel Number
	8 bits
	Valid only if greater than 0.

The preferred TV channel by this BS to exchange CBP packets

	}
	
	


 CBP Location IE

Table 26 — CBP Location IE format

	Syntax
	Size
	Notes

	Location_Information() {
	
	An LCI with Latitude resolution, Latitude, Longitude, and Longitude resolution set to zero shall indicate that the location is not known.

	Element ID
	8 bits
	

	
	
	

	Latitude Resolution
	6 bits
	Latitude resolution indicates the number of valid bits in the fixed-point value of Latitude

	Latitude
	34 bits
	Latitude is a fixed point value consisting of 9 bits of integer and 25 bits of fraction

	Longitude Resolution
	6 bits
	Longitude resolution indicates the number of valid bits in the fixed-point value of Longitude

	Longitude
	34 bits
	Longitude is a fixed point value consisting of 9 bits of integer and 25 bits of fraction

	Datum
	8 bits
	Datum is encodes the horizontal and vertical references used for the coordinates. The Datum octet has 256 possibilities, of which 3 have been registered with the Internet Assigned Numbers Authority (IANA):

1: WGS 84 (Geographical 3D) – World Geodesic System 1984, Coordinate Reference System (CRS) Code 4327, Prime Meridian Name: Greenwich;

2: NAD83 – North American Datum 1983, CRS Code 4269, Prime Meridian Name: Greenwich; The associated vertical datum is the North American Vertical Datum of 1988 (NAVD88);

3: NAD83 – North American Datum 1983, CRS Code 4269, Prime Meridian Name: Greenwich; The associated vertical datum is Mean Lower Low Water (MLLW).

The WGS 84 datum shall be used when referencing locations anywhere.

The GeoConf Option referred to in IETF RFC 3825 defines two fields for which the IANA maintains a registry: The Altitude type (AT) field and the Datum field. The initial values of the Altitude registry are as follows:

AT = 1 meters of Altitude defined by the vertical datum specified;

AT = 2 building Floors of Altitude.

	}
	
	


CBP Geolocation IE (Terrestrial Geolocation)

Table 27 — CBP Geolocation IE format

	Syntax
	Size
	Notes

	Geolocation_Information() {
	
	This IE carries the MAC addresses used in the geolocation process.

	Element ID
	8 bits
	

	Length
	8 bits
	

	BS ID
	48 bits
	MAC address of the BS originating the request for transmission of the beacon for geolocation.

	CPE ID 
	48 bits
	MAC address of the CPE transmitting the beacon for geolocation.
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This document proposes related text changes on reducing the redundant fields in CBP IEs in section 6.7.1.2 as the resolution to comment #151.
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�BS ID already carried by SCH fields.


�Since this is an IE with fixed length, no need to specify the length of the element.


�Source BS-ID already included in SCH fields.


�see also resolution for CID 165


�It must be the in-band TV channel in contention. A BS does not need to contend a back-up channel of another nighboring cell.


�In a response, BS-ID is more than enough to identify which specifif request it is referring to.


�Destination BS-ID already included in SCH field.


�The renting request in a CBP shall at least specify which BS it is targeting to send the request.


�The renting response in a CBP shall at least specify which BS it is targetting to send the response.


�Offeror's BS ID shall be specified while the renter(sender of RE-REQ)'s ID is included in the SCH fields.


�All information is included in the mandatory CBP header already.
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