March 2007

doc.: IEEE 802.22-07/0147r0

IEEE P802.22
Wireless RANs

	ETRI-Channel Classification
Section 6.21.4.1

 in IEEE P802.22/D0.2 Draft Standard for WRAN

	Date:  2007-03-02

	Author(s):

	Name
	Company
	Address
	Phone
	email

	Chang-Joo Kim
	ETRI
	Korea
	+82-42-860-1230
	cjkim@etri.re.kr

	Myung-Sun Song
	ETRI
	Korea
	+82-42-860-5046
	mssong@etri.re.kr

	Gwang-Zeen Ko
	ETRI
	Korea
	+82-42-860-4862
	gogogo@etri.re.kr

	Sung-Hyun Hwang
	ETRI
	Korea
	+82-42-860-1133
	shwang@etri.re.kr

	Jung-Sun Um
	ETRI
	Korea
	+82-42-860-4844
	korses@etri.re.kr

	Bub-Joo Kang
	ETRI
	Korea
	+82-42-860-5446
	kbj64370@etri.re.kr


[image: image3.emf]Nth-CPE 

initialization

start

Rx

BLM-REP

BLM-REP

received?

No

Update

CH-set list

End

Read BLM-REP

CH information

SEND

BLM-REQ

Rx

BLM-RSP

Yes

SEND

CHO-UPD

(if changed)


[image: image4.emf]Nth-CPE 

initialization

start

Rx

BLM-REP

BLM-REP

received?

No

Update

CH-set list

End

Read BLM-REP

CH information

SEND

BLM-REQ

Rx

BLM-RSP

Yes

SEND

CHO-UPD

(if changed)



Response for Comments & Resolution

Related with this part, there are three comments ( #127, #128 and #240). The comments mainly concern with definition of active channel sets. To reflect the comments, Active channel set is redefined as shown in the following text. 
Replace the content of clause 6.21.4.1 by the following text:
6.21.4.1 Channel Classification
1.1.1.1 Channel Classification

For efficient channel management, four different channel sets are defined: active set, candidate/backup set, occupied set, and null set. These sets are respectively maintained in BS and CPE. If needed, each set is updated in every quiet period. Note that a set of channels that do not belong to either active set, candidate/backup set or occupied set is defined as a null set and it is maintained only the BS. Each channel set is defined as follows:

· Active set: a set of  channels being used by WRAN systems
·  Active set 1: a set of channels being used by BS and CPEs
· Active set 2: a set of channels being used by other CPEs or BSs 
· Candidate/Backup set: a set of clean channels available for a certain BS or CPE
· Occupied set: a set of occupied channels by incumbent user which a certain CPE finds 

· Disallowed Set: a set of channels whose access are not allowed by regulation

· Null set: a set of channels that are not classified as one of above five sets

Note that the allowed set is defined by the union of the candidate/backup set and the null set depending on a channel’s SIR level. Also, the disallowed set is not considered in channel management scenarios because it does not change frequently. 

In order to maintain the channel sets, each BS maintains four channel sets (i.e., Active, Occupied, Candidate/Backup, and Null). Also, each CPE maintains three channel sets (i.e., Active, Candidate/Backup, and Occupied). These individual sets have different update duration. For example, in CPE side, Active sets are updated after every receiving of SCH, Candidate sets are updated after receiving DCD and Occupied and Null sets are updated after receiving CHO-UPD message(See 6.8.21.9). After synchronization, BS should send CHO-UPD message to CPE to update the Occupied set for newly connected CPE. These relations are summarized in Table 1.  Whereas, in BS case, channel sets are updated after each quiet period either at a periodic interval or aperiodic interval.
Table 1 Update channel set information in CPE

	Message
	Field
	Information
	Note

	SCH
	TxID,CN,NC
	Active set 
Bonded Active set 
	 

	DCD
	Channel Number for Backup

Number of Channles for Backup
	Candidate set
	 

	CHO-UPD

(Channel Occupancy Update)
	Channel number and channel state
	Occupied set
	

	 
	 
	Other channels are decided in null set
	 


1.1.1.2 Transition Diagrams for Channel Sets

Any channel belongs to one of possible channel sets in the BS. At the end of quiet period, it may transit to other set as shown by the state transition diagram in Figure 1. Depending on the activities of incumbent users and channel quality, 8 possible transitions can be observed. The condition for each transition is described as follows:

1) The channel in the sets other than occupied set becomes useless as incumbent service appears.
2) Incumbent service releases the channel and its quality is better than an existing member of the candidate set, then it is classified as a member of candidate set.

3) Incumbent service releases the channel and its quality is worse than all member of the candidate set, then it is classified as a member of null set.

4) If the channel quality is better than an existing member of the candidate set, then it replaces the member of candidate set. 

5) The channel becomes active by new connection of a WRAN service.

6) The channel is switched as a member of null set as its quality is worse than newly selected candidate set from null (4), active (7) and occupied (2) sets.

7) The channel is released due to the finish of its usage and its quality is better than an existing member of the candidate set.

8) The channel is classified as a member of null set as the WRAN service releases the channel and its quality is worse than all member of the candidate set.
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Figure 1 —Channel set transition diagram

Add the following text to consecutive sub-section:
1.1.1.3 Initialization and Updating Channel Sets 

When a CPE turn on its power, the CPE executes channel sets initialization procedure as shown in Figure 2. This procedure is closely related with obtaining downlink parameters procedure (See. 6.15.4). After a new CPE connected to BS, BS shall send the CHO-UPD message to indicate occupied channel information to the CPE. Therefore the CPE initializes the Occupied Set by receiving CHO-UPD message. Channel sets in the CPE are updated after receiving corresponding messages such as SCH, DCD, and CHO-UPD. In the case of BS, after each sensing period, BS received BLM-REP message. If channel sets are changed depending on BLM-REP messages. BS sends CHO-UPD to corresponding CPEs and updates new channel information in its channel sets. This procedure is depicted in Figure 3.
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	Figure 2 —CPE Channel Sets initialization
	Figure 3 —BS Channel Sets update
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Abstract


This document provides proposed text changes to Section 6.21.4.1. Proposed channel classification scheme is devised in order to efficiently manage the WRAN’s operating channels depending on channel occupancy status. This document provides recommended remedy for comment CID #127, # 128 and #240.
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