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1. Introduction
The current SDD allows the support for assigning logical carrier index to each active secondary carrier for the AMS for the sake of allocation of PHY PDU segment and load balancing consideration. However, we don’t see much benefit from this scheme. 
First, the scheme will make a specific physical carrier has different logical carrier index for each AMS. The ABS has to save and update the mapping information between physical carrier index and logical carrier index for each MS, which causes large storage work and exchange signaling overhead. Second, even without assigning AMS a different logical active carrier index set, load balancing across multiple carriers could still be done by ABS.
Based on the reasons above, it is suggested to do carrier mapping per the available carriers held by ABS, instead of per the active carriers used at each MS. The allocation could start from the AMS’s primary carrier and then follow the order of active carriers’ index. By this scheme, the overhead of saving and exchanging the mapping and update information between physical carriers and logical carriers is largely reduced.
2 Text Proposal for SDD
The following text is proposed to be adopted in the IEEE 802.16m system description document.
1) Proposes modifications of 19.3.5.
---------------------------------------------------- Start of the Text Proposal ----------------------------------------------
19.3.5 Data Regions and Sub-carrier Mapping for OFDMA Multi-carrier Operation  

When a modulated symbol sequence is transmitted through one carrier, the sequence is mapped using the same mapping rule of the single carrier mode. When a modulated symbol sequence is segmented, each segment can be mapped to OFDMA data regions over multiple carriers using the algorithms defined below, where logical carrier index is defined as FFS. 
a)  Segment the modulated symbol sequence into blocks sized to fit into a single LRU.  

b)  Map each segmented block onto one LRU from the lowest LRU index in the OFDMA data region of the AMS’s primary carrier with the lowest logical carrier index.  

c)  Continue the mapping so that the LRU index increases. When the edge of the data region is reached, continue the mapping from the lowest LRU index in the OFDMA data region of the carrier with the next available logical carrier index following the primary carrier in its active carrier set.  
d)  Restart from the lowest logical carrier index in the AMS’s active carrier set if the allocation reaches the highest logical carrier index.
de)  Continue the mapping until the all modulated data symbols are mapped.
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Figure 61 Example of modulated symbol sequence mapping in OFDMA multi-carrier operation
-------------------------------------------------------------End of the Text Proposal ------------------------------------------------------
2) Proposes modification of 19.4.7.
---------------------------------------------------- Start of the Text Proposal ----------------------------------------------
19.4.7 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 information 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. 
· AMS’s Eexample Ccapabilities 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 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. The ABS may update the active secondary carriers based on QoS requirement, loading and other factors. 

· The ABS may assign a logical carrier index to each active secondary available carrier for the AMS of the ABS. 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 from one fully/partially configured active carrier to a partially configured active secondary carrier. 
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Figure 62. 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. 
· Could be assigned with Logical Referred to with Physical Carrier Indexes Unique for each AMS.

	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.

- Determined based on QoS requirement and other factors

- PHY/MAC processing are is 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 may be monitored.]

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


Table 7 Definitions of Available, Assigned and Active Carriers
-----------------------------------------------------End of the Text Proposal ----------------------------------------------
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