
IEEE C802.16n-11/0249

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Neighbor cell scanning operation of relay function for HR-MS in GRIDMAN AWD for 802.16.1a

	Date Submitted
	2011-11-08

	Source(s)
	Seokjoo Shin
Chosun University
Won-Ik Kim, Eunkyung Kim, Sungkyung Kim, Sungcheol Chang, Miyoung Yun, Seokki Kim, Hyun Lee, Chulsik Yoon, Kwangjae Lim
ETRI
	E-mail: 
sjshin@chosun.ac.kr
woniks@etri.re.kr
ekkim@etri.re.kr
scchang@etri.re.kr


	Re:
	“IEEE 802.16n-11/0020,” in response to Call for Comments on GRIDMAN AWD

	Abstract
	This contribution proposes the mechanisms for neighbor cell scanning of multimode station.

	Purpose
	To discuss and adopt the proposed text in the AWD of 802.16n

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Neighbor cell scanning operation of relay function for HR-MS in GRIDMAN AWD for 802.16.1a
Seokjoo Shin

Chosun University
Won-Ik Kim, Eunkyung Kim, Sungkyung Kim, Sungcheol Chang, Miyoung Yun, Seokki Kim, Hyun Lee, Chulsik Yoon, Kwangjae Lim
ETRI
Introductions
IEEE 802.16n AWD describes relay mode operation of HR-MS in Section 6.12.1.2. In this contribution, we propose neighbor cell scanning operation of HR-MS acting as HR-RS. Since HR-MS acting as HR-RS has mobility, HO procedures are required when a HR-MS acting as HR-RS moves to a neighbor cell. For HO procedure of a HR-MS acting as HR-RS the scanning procedure of neighbor HR-BSs shall be performed in advance. The scanning procedure provides the opportunity for the HR-MS acting as HR-RS to perform measurement and obtain necessary system configuration information of the neighboring cells for handover decision. A superordinate HR-BS may allocate time intervals to a HR-MS acting as HR-RS to seek and monitor suitability of neighbor HR-BSs as targets for HO. The HR-BS may specify the different trigger parameter values based on the HR-BS types in the AAI-SCD message.
Basically, the scanning procedure is similar to AMS scanning procedure shown in 6.2.6.1.2.

In this contribution, we propose the mechanisms for neighbor cell scanning performed by HR-MS acting as HR-RS in STR and TTR mode, respectively.
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Proposed Text for the 802.16n Amendment Working Document (AWD)
Note:

The text in BLACK color: the existing text in the 802.16n Amendment Draft Standard
The text in RED color: the removal of existing 802.16n Amendment Draft Standard Text
The text in BLUE color: the new text added to the 802.16n Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Remedy1: Insert a new subsection in Section 6.12.1.2 in the GRIDMAN AWD for 802.16.1.]
6.12.1 Multi-mode operation
6.12.1.2 Relay function for HR-MS
6.12.1.2.3 Relay link maintenance
6.12.1.2.3.1 Synchronization control for HR-MS acting as relay
6.12.1.2.3.2 HO procedure for HR-MS acting as HR-RS
6.12.1.2.3.2.1 HR-MS acting as HR-RS scanning of neighbor HR-BSs

Since HR-MS acting as HR-RS has mobility, HO procedures are required when a HR-MS acting as RS moves to a neighbor cell. For HO of a HR-MS acting as RS, the scanning procedure of neighbor HR-BSs shall be performed in advance. The scanning procedure provides the opportunity for the HR-MS acting as RS to perform measurement and obtain necessary system configuration information of the neighboring cells for handover decision. A superordinate HR-BS may allocate time intervals to a HR-MS acting as RS to seek and monitor suitability of neighbor HR-BSs as targets for HO. The HR-BS may specify the different trigger parameter values based on the ABS types in the AAI-SCD message.
The scanning operation of the HR-MS acting as RS can be described as follows.
In TTR mode, the basic scanning operation of the HR-MS acting as RS is similar to that of HR-MS which is described in 6.2.6.1.2. The superordinate HR-BS transmits AAI-NBR-ADV to the HR-MS acting as RS. Based on AAI-NBR-ADV, the HR-MS acting as RS may transmit AAI-SCN-REQ message to start neighbor cell scanning. Upon reception of the AAI-SCN-REQ message, the superordinate HR-BS shall respond with an AAI-SCN-RSP message. The AAI-SCN-RSP message shall either grant the requesting HR-MS acting as RS a scanning interval or deny the request. Unsolicited AAI-SCN-RSP may also initiate scanning procedure. During the scanning interval, the HR-MS acting as RS does not communicate with its subordinate MSs as well as its superordinate HR-BS. The HR-MS acting as RS may transmit AAI-SCN-RSP messages to the subordinate MSs in order for MSs to start neighbor cell scanning with the same time interval. Otherwise, the scanning interval information should be transmitted to the subordinate MSs through AAI-MM-ADV message to halt transmission/reception of date in the scanning interval.
In STR mode, two cases are defined for neighbor cell scanning.
· Case 1: the neighbor cells using same FA with the superordinate HR-BS
In this case the HR-MS acting as HR-RS may use any interval to perform autonomous scanning.

· Case 2: the neighbor cells using different FAs with the superordinate HR-BS
In this case the scanning procedure of the HR-MS acting as HR-RS is identical to that of in TTR mode.

[Remedy2: Add the following text into section 6.2.3in the GRIDMAN AWD for 802.16.1.]
6.2.3.65 MAC control messages for HR-Networks

6.2.3.65.1 AAI-MM-ADV message
Infrastructure stations and HR-MS acting as HR-BS or HR-RS may transmit AAI-MM-ADV message to support multimode operation in the case as follows:

· When the backhaul link is down or up
· During maintaining relay link due to unavailable backhaul link, PHY/MAC layer parameters need be reconfigured such as
· Power down
· Power reduction
· FA change
· Multimode service establish/release/change to inform subordinate stations to perform handover
· Scanning operation for HR-MS acting as relay to maintain synchronization with the serving HR-BS
· Neighbor cell scanning operation for HR-MS acting as relay to handover

Table 763mm1- Parameters for AAI-MM-ADV message

	Field
	Size(bits)
	Value/Description
	Condition

	Action Type
	34
	Used to indicate the purpose of this

message

0b0000000: Reconfiguration of HR-BS/RS

including multimode BS/RS

0b0010001: Restart of HR-BS/RS including

multimode BS/RS

0b0100010: Power down (including FA down)

of HR-BS/RS including multimode BS/RS

0b0110011: Power reduction of HR-BS/RS

including multimode BS/RS

0b1000100: Backhaul link down of HR-BS

0b1010101: Backhaul link up of HR-BS

0b1100110: FA change of HR-BS/RS including

multimode BS/RS

0b1110111: Multimode service end of HR-MS

0b1000: Scanning operation for HR-MS acting as relay to maintain synchronization with the serving HR-BS
0b1001: Neighbor cell scanning operation for HR-MS acting as relay to handover
0b1010 – 0b1111: reserved
	

	….
	
	
	

	} else if (Action Type == 0b1000) {
	
	
	

	Scan duration
	8
	Duration (in units of AAI subframe) of the requested scanning period.
	

	Interleaving interval
	8
	The period of HR-MS acting as HR-RS’s active mode (in units of AAI subframes) that is interleaved between scan durations.
	

	Start superframe index
	6
	Represents the 6 least significant bits of the absolute superframe index in which the first scanning interval starts.
	

	Start frame index
	2
	Represents start frame number in the Start super frame number.

0b00: 1st frame in the super frame

0b01: 2nd frame in the super frame

0b10: 3rd frame in the super frame

0b11: 4th frame in the super frame
	

	}
	
	
	

	} else if (Action Type == 0b1001) {
	
	
	

	Scan duration
	8
	Duration (in units of AAI subframes) of the requested scanning period.
	

	Interleaving interval
	8
	The period of HR-MS acting as HR-RS’s active mode (in units of AAI subframes) that is interleaved between scan durations.
	

	Scan Iteration
	6
	The number of iterating scanning interval.
	

	Start superframe index
	6
	Represents the 6 least significant bits of the absolute superframe index in which the first scanning interval starts.
	

	Start frame index
	2
	Represents start frame number in the Start super frame number.

0b00: 1st frame in the super frame

0b01: 2nd frame in the super frame

0b10: 3rd frame in the super frame

0b11: 4th frame in the super frame
	

	}
	
	
	

	…
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