
IEEE C802.16m-09/0828r1

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

	Title
	Clarification on carrier management

	Date Submitted
	2009-04-24

	Source(s)
	Juhee Kim, Eunkyung Kim, 
Soojung Jung, Jaesun Cha, 
Kwangjae Lim, Hyun Lee, Chulsik Yoon

ETRI


	E-mail:
Juhee@etri.re.kr


	Re:
	Change request to the 802.16m SDD (section 17) 

	Abstract
	This contribution proposes clarifying carrier management in IEEE 802.16m SDD 

	Purpose
	Proposed to be discussed and adopted by TGm

	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>.


Clarification on carrier management
Juhee Kim, Eunkyung Kim, Soojung Jung, Jaesun Cha, Kwangjae Lim, Hyun Lee, Chulsik Yoon
ETRI
I. Introduction
This contribution proposes clarification on the term ‘Assigned/Active Carrier’ and the term ‘Primary/Secondary Carrier’ for the multi-carrier operation. 
The carriers involved in a multi-carrier system, from one AMS point of view, can be divided into two types: Primary Carrier and Secondary Carrier. In the last 59th meeting, a concept of Available, Assigned and Active Carriers was added in order to distinguish states of the carriers supported by the AMS. However, addition of the new concept brings about confusion and long terms like ‘active/inactive secondary carrier’ and ‘full configured active/inactive secondary carrier’. From the point of view that the inactive carrier is a potential carrier not only for the secondary carrier but also for the primary carrier, they are not ‘inactive secondary carrier’. Therefore, we suggest that the use of the ‘secondary’ be limited to only when an assigned carrier is activated and served as the secondary carrier of the AMS. 
II. Text Proposal
The following text is proposed to be adopted in the IEEE 802.16m system description document.

----------------------------------------------------------- Text Start ---------------------------------------------------------------

[Modify subclause 17.4.7 as follows: ]
17.4.7 Carrier Management

The following steps summarize the high level sequence of procedures involved in the MC operation: 

1. ABS periodically broadcasts its MC mode and MC configuration 

· The carriers listed in the MC configuration message are called Available Carriers.  Not all available carriers can be assigned to an AMS but all available carriers are introduced to AMS’s along with their respective Physical Carrier Index. 

· The ABS may also send the detailed MC configuration to the AMS broadcast messaging.

2. AMS Performs initialization and network entry. The process is the same as SC mode.

3. AMS and ABS perform MC Capability negotiation. Example Capabilities may include:

· Carrier Switching Only

· Capability to concurrently receive and aggregate MC’s and Max No. of Carriers

· Capability to concurrently aggregate and transmit on MC’s, Max No. of Carriers. Note the AMS’s MC capability may be different for TX and RX.

· Capability to support Aggregation across Non-contiguous Spectrum, Max RF distance between carriers. This is in addition to AMS’s support for multiple band classes.

Based on AMS RF capabilities, loading of available carriers or other factors, the ABS may provide more detailed configuration information on subset of available carrier designated as Assigned Secondary Carriers to AMS. The ABS may update and release the assigned secondary carriers based on loading and other factors.

The AMS does not perform any PHY/MAC processing on Assigned Secondary Carriers until directed by the ABS. 

4. The ABS allocates a subset of assigned secondary carriers to be ready for the potential use for MC data transmission based on QoS requirement, loading and other factors. This subset is called the Active Secondary Carriers.  

· AMS performs PHY/MAC processing on those active carriers. All the active carriers are served as the primary carrier or the secondary carriers of the AMS. The ABS may update and release the active secondary carriers based on QoS requirement, loading and other factors. 

· The ABS may assign a logical carrier index to each active secondary carrier for the AMS. Primary carrier is always assigned with logical carrier index 0. 

· The ABS makes MC traffic allocation which may be:

· Aggregation across all fully configured active carriers.

· Aggregation involving at least one partially configured active carrier 

· Switching from one fully configured active carrier to another fully configured carrier which will result in primary carrier change 

· Switching to a partially configured active secondary carrier. 
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Figure 1 Relation between Available, Assigned and Active Carriers
	
	Definition and Properties

	Available Carriers
	Multiple carriers which are available in an ABS

· Not all Available carriers may be supported by the AMS

· No Processing on these Carriers 

· Referred to with Physical Carrier Indexes Unique within an ABS. 

	Assigned Carriers
	Subset of Available Carriers which may be potentially used by the AMS

· Determined according to the capability of the AMS,  SLA’s , loading of available carriers of the ABS or other factors.

· No processing on these carriers until directed by the ABS.

· Referred to with Physical Carrier Indexes

	Active Carriers
	Subset of Available Carriers which are ready to be used for MC assignments.

- Served as Primary carrier or Secondary carrier of the AMS
- Determined based on QoS requirement and other factors

- PHY/MAC processing are required for the active carriers.

- Referred to with Logical Physical Carrier Indexes Unique for each AMS.

[- Resource allocation information (in A-MAP / E-MBS MAP) May be monitored.]

- Broadcast messages (in SFH/Data Burst) should be monitored for Tx/Rx of data.]


Table 1 Definitions of Available, Assigned and Active Carriers
17.4.7.1 Primary Carrier Change

The ABS may instruct the AMS, through control signaling on the current primary carrier, to change its primary carrier to one of the available fully configuredAMS’s assigned carriers, which are fully configured, within the same ABS for load balancing purpose, carriers’ varying channel quality or other reasons. AMS switches to the target fully configured carrier at action time specified by the ABS. The carrier change may also be requested by the AMS through control signaling on the current primary carrier. Given that a common MAC manages both serving and target primary carriers, network re-entry procedures at the target primary carrier is not required. ABS may direct an AMS to change the primary carrier without scanning.

The ABS may instruct AMS to perform scanning on inactive other carriers which are not serving the AMS. AMS reports the scanning results back to the serving ABS, which may be used by the ABS to determine the carrier for the AMS to switch to.  In this case, iIf the target carrier is not currently activeserving the AMS, the AMS may perform synchronization with the target carrier if required.

----------------------------------------------------------- Text End ---------------------------------------------------------------
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