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I. Related Comment & Resolution
Comment:
   A new comer BS1 shall monitor SCW regular pattern of a discovered neighboring BS0 and then acquires SCW_Active_Repetition value used by BS0. In order to avoid collision of active SCW scheduling, BS1 should set same SCW_Active_Repetition value as that of BS0. However, when one of the several collocated BSs with synchronized SCW wants to change its own SCW_Active_Repetition value, how this could be done is not clearly addressed. e.g., if the SCW_Active_Repetition is originally set as 4, and the SCWs are being shared by 4 existing BSs, a fifth BS cannot find a possible SCW opportunity.
Suggested Remedy:

   Description of how SCW_Active_Repetition could be adaptively changed is necessary.
II. Proposed Text Changes
6.21.2.1.2 CBP Packet Generation

802.22 entities (i.e., CPEs and BSs) are capable of transmitting coexistence beacons (see 6.6.1.2) which provide its recipients enough information to achieve satisfactory and good coexistence amongst overlapping 802.22 cells. The CPB also allows the geolocation ranging enhancement process between CPEs within a cell (see 6.22.1.21). These beacons are intended for inter-cell and intra-cell communication and carry specific information about a CPE’s cell of attachment and downstream/upstream bandwidth allocations with the BS.

Coexistence beacons are scheduled by the BS through the use of Coexistence IUC (both Passive and Active). The US-MAP can be used to indicate a Coexistence IUC in Active or Passive mode (see Table 40), whereas the DS-MAP can only be used to indicate a Coexistence IUC in Passive mode (see Table 33). When scheduling a Coexistence UIC, the connection ID contained in the MAP IE indicates which CPEs shall send the beacon, in case of Active mode, or which CPEs shall listen to the medium for beacon, in case of Passive mode, within the specified scheduled time. This connection ID can be either unicast (e.g., a CPE’s primary connection ID), multicast (i.e., a multicast management connection ID), or even the broadcast ID. In case of multicast, the BS can implement clustering algorithms that improve spectrum utilization and maximize the effectiveness of the coexistence beacons, as multiple CPEs would transmit a coexistence beacon during the same scheduled time. Irrespective of the type of connection ID, the CPE shall always verify if the connection ID specified by the BS includes itself or not. This will determine the CPE’s behavior during the scheduled Coexistence IUC. CBP packet transmissions shall be performed in the operating channel, but base stations and CPEs shall be capable of receiving CBP packets in any channel it is capable of operating in. The BS specifies the channel number in which the CPE shall listen to the medium for a coexistence beacon (SCW in Passive mode). The channel number is included in the US-MAP using the US-MAP CBP Channel IE described in 6.8.4.1.2.3. This allows the coexistence amongst 802.22 systems operating in the same or in different channels.

The Coexistence IUC defines a period of time where channel access shall be contention based. In other words, during this time CPEs shall use the contention access mechanism described in 6.14 to gain access to the medium and transmit the coexistence beacon. The contention-based access mechanism maximizes the spectrum usage in case multiple CPEs in the same cell (multicast management connections can be used for this purpose – see 6.8.10 and 6.19) or in different cells attempt to send coexistence beacons. Furthermore, when combined with the clustering algorithms (see 6.21.6), the efficiency of this contention based is maximized because, for the same Coexistence IUC, the BS will only schedule CPEs not belonging to the same physical cluster.

The BS shall decide which CPEs transmit CBP packets at each Coexistence UIC in Active mode. Example of mechanisms that can be used by the BS for the selection of which CPEs are to transmit at each Coexistence UIC in Active mode can be based on location information, clustering, or be as simple as selecting all CPEs.

The CBP protocol can be used for communication and coexistence of WRANs on the same operating channel as well as across channels, which is enabled by through the US-MAP CBP Channel IE as described above. Note that different CPEs associated to the same BS can simultaneously communicate using CBP. For example, if two CPEs are associated with the same BS, during the same self-coexistence window one of them can be transmitting a CBP packet on the operating channel while the other could be receiving over another channel. This is controlled by the BS when it schedules the self-coexistence windows in the US-MAP.

In order to facilitate network discovery and coexistence with neighboring WRANs, the BS shall maintain a minimal regular pattern of SCWs in Active mode, although the BS may also schedule SCWs in Active and Passive mode on an on-demand basis, e.g., to enable over-the-air geolocation or inter-WRAN communication.

The BS shall start a regular pattern of SCWs in Active mode when the BS initiates its normal operation. For that, the BS shall select a frame to open its first SCW window in Active mode, and a repetition rate defined by the SCW_Active_Repetition parameter in number of frames. The SCW pattern consists of a sequence of SCWs in Active mode equally spaced by SCW_Active_Repetition frames. For instance, if the SCW_Active_Repetition is set to 8, the BS will schedule a SCW in Active mode at every 8 frames after its first SCW. This regular schedule of SCWs in Active mode allows neighboring WRANs to adjust their SCWs in passive mode so that they can easily capture information from the neighboring WRANs.

The SCW_Active_Repetition parameter should be set according to the requirements for coexistence and inter-WRAN communications, and it determines a trade-off between the performance of inter-WRAN communications and the overhead represented by the SCWs. 

Multiple WRANs operating on the same channel may share the same SCWs in Active mode or each WRAN may reserve its own SCWs depending on how they set up their regular SCWs patterns. If neighboring WRANs on the same channel decide to share their SCWs in Active mode, the random backoff mechanism described in Section 6.14.2 shall be used in order to reduce the collision probability in CBP transmissions. Sharing of SCWs may reduce the total overhead in the channel, but on the other hand, reservation of SCWs enables contention-free CBP transmissions. The decision on whether to share or reserve SCWs in Active mode will depend on the total overhead generated by SCWs and the coexistence scenarios (e.g. number of neighboring WRANs on the same channel). Moreover, the WRANs may change their schedule of the SCWs dynamically and therefore they may adjust the schedule to adapt to the coexistence scenarios.

The reservation of SCWs facilitates the contention-free CBP transmissions among the neighboring WRAN cells sharing the channel, and it can be achieved by scheduling the regular SCW pattern such that it does not overlap with the SCW pattern of other neighboring WRANs. The procedure for that is as follows:

· During the initialization stage, the WRAN monitors the channel to discover neighboring WRANs and identifies their SCW regular patterns. For instance, the regular SCW pattern can be identified by receiving a sequence of CBP packets from a neighboring WRAN. 

· If a WRAN indentifies another WRAN’s regular SCW pattern, it shall regard these SCWs as reserved and shall set its own regular pattern so that it does not overlap with the SCWs reserved by the neighboring WRAN.

(Remove the following text described in current draft v1.0)

· Once the WRAN starts its own regular SCW pattern, it shall maintain this pattern for a number of super-frames specified by the SCWActive_Reservation_Period parameter.
(Since there is a change on the period whenever the new comer or the existing WRAN tries to contend for SCW slots, it could be impossible to maintain a pattern during a specific period.)
(Insert the following texts)
· If a WRAN cannot set up its regular active SCW pattern due to the lack of vacant slots available, the WRAN shall reserve its SCW regular pattern by contending on active SCW slots occupied by an existing neighboring WRAN. The WRAN can retry to contend on another active SCW slot until it wins. The contention mechanism is described in 6.15.2. 
· When the neighboring WRAN loses the contention, it shall double the SCW_Active_Repetition value by releasing those SCW slots every other frame from the contended one in its reserved pattern and then share slots with the winner. The winning WRAN shall set its SCW active pattern period to the same value as that of the neighboring WRAN.
· A WRAN can change its current SCW pattern by occupying available vacant slots.
· If the multiple WRANs attempt to occupy the same one or several vacant slots when updating their regular pattern, those WRANs shall resolve the occupancy of those slots through contention and shall set up their SCW pattern accordingly. The WRANs should release previously occupied slots but not including those in the newly updated regular pattern.
A BS can schedule CPEs in passive mode during SCWs reserved by other neighboring WRANs in order to receive CBP packets from the neighboring WRANs, which may operate on the same channel or on a different channel. Note that WRANs on different operating channels could reserve the same SCW for transmitting CBP packets. For the SCW in passive mode, the BS shall define the schedule such that it can capture the required coexistence information from neighboring WRANs that may impact the WRAN operation. Note that SCWs in passive mode does not increase the overhead in the channel since it only requires listening for other CBP transmissions from neighboring cells. Therefore, they may be scheduled depending on the availability of the CPEs.

The BS could also use other information available at the MAC layer to decide when and in which mode to generate a Coexistence UIC window, as long as above generation rules are satisfied. One example can be found in 6.8.22.3.1.3, where the BS uses the CPE statistics report as the basis for triggering the execution of CBP. For example, a decision criterion may be defined such that if the PER experienced by one or more CPEs (e.g., if clustering is employed) exceeds a predetermined threshold value PERCBP, this would trigger the BS to schedule a Coexistence IUC for at least the corresponding CPEs.

6.7.1.2.1 CBP Information Elements

CBP packets shall carry at least one information element (IE) in their payload among the set described in Table 6 since it provides the basic information required to enable self-coexistence. CBP packets shall at least carry a Backup Channel information element (IE) in their payload. This is to allow WRANs to execute the spectrum etiquette mechanism before deciding to execute the other spectrum sharing mechanisms described in 6.21.2.3.
(Insert a new IE in Table 6 CBP IEs) 
Table 6 — CBP IEs

	Element ID
	Name

	0
	Backup Channel IE

	1
	Inter-BS Capabilities IE

	2
	CC_REQ IE

	3
	CC_RSP IE

	4
	CC_ACK IE

	5
	RR-REQ IE

	6
	RA-RSP IE

	7
	RA-ACK IE

	8
	RC-REQ IE

	9
	RC-RSP IE

	10
	RC-ACK IE

	11
	RE-REQ IE

	12
	RE-RSP IE

	13
	RE-ACK IE

	14
	RS-SEM IE

	15
	RS-ADV IE

	16
	BS Channel Parameter IE

	17
	CBP Location IE

	18
	CBP Geolocation IE

	19
	CBP Pattern Identification IE


(Add a new session as follows)

6.7.1.2.1.22 CBP Pattern Identification IE
The CBP Pattern Identification IE defined in Table 28 is used in order that a WRAN quickly informs the neighboring WRANs of its own CBP transmission period. If a CBP packet doesn’t include the IE, it is not transmitted based on the contention-free CBP transmission described in 6.21.2.1.2. The IE can alternatively indicate the period as well as the location of next SCW slot to be transmitted. The value of location is counted from the start of the current slot. By this option, WRAN can inform the change of its pattern. 
Table 28 — CBP Pattern Identification IE format

	Syntax
	Size
	Notes

	Period_Information() {
	
	

	Element ID
	8 bits
	

	Type indicator
	1 bit
	0: Type indicating the value of period 

1: Type indicating the location of next SCW slot directly

	Pattern Period
	4 bits
	This field specifies the value of SCW_Active_Repetition (if the type is set to 0) or the offset (in units of slots) from the current slot to the slot in which next CBP packet will be transmitted (if the type is set to 1).

	Reserved
	3 bits
	Shall be set to zero

	}
	
	


Abstract


This document proposes the related text changes on CBP Packet Generation in section 6.21.2.1.2 as the resolution to comment #436. And we add a new CBP IE into the draft, in order to quickly share the information of pattern period among the neighbouring WRANs in contention-free CBP transmission.
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