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1 Text Proposal
---------------------------------------------------------Start of the Text-----------------------------------------------------------
[Adopt the following text modification started from line#38, page#228 in P802.16m/D4]

16.2.8 Multicarrier operation
16.2.8.1 Multicarrier Types and Operational Modes

The carriers involved in multicarrier mode of operation from an AMS point of view are of two types:

•A primary carrier is a standalone carrier where AMS complete initial network entry or network reentry procedure used by the ABS to exchange traffic and PHY/MAC control signaling (e.g., MAC control messages) with an AMS. An ABS may be deployed with multiple carriers but each AMS in the ABS has only one primary carrier which is also used when AMS is operating in single carrier mode. When supporting multicarrier operations, an AMS shall only have one primary carrier and may be assigned with multiple secondary carriers. 
•Secondary carriers are additional carriers which may be configured for the AMS may use for traffic, only per ABS's specific commands and rules received on the primary carrier. All the unicast MAC control messages relative to multi-carrier operations shall be sent to the AMS through its primary carrier.
For both FDD and TDD mode, the carrier refers to a downlink or uplink physical frequency channel. Physical carrier index is the index for the available carriers of an ABS, which is sorted from lower frequency to higher frequency.

In the multicarrier operation a common MAC can utilize radio resources in the primary carrier and one or more of the secondary carriers, while maintaining full control of AMS mobility, state and context through the primary carrier.

For FDD systems each available downlink or uplink frequency channel, and for TDD system each available duplexed frequency channel, is individually referred to as a carrier using a Physical Carrier Index. Physical carrier index is the index assigned by the network for the available carriers and is sorted from lower frequency to higher frequency.

Based on the primary and/or secondary usage and target services, tThe carriers of a multicarrier system may be configured differently as follows:
•Fully configured carrier: A standalone carrier for which all control channels including synchronization, broadcast, multicast and unicast control signaling are configured. Fully configured carrier supports both single carrier AMS and multicarrier AMS.

•Partially configured carrier: A carrier configured for downlink only transmission in TDD or a downlink carrier without paired UL carrier in FDD mode. . Such supplementary 

The partially configured carriers may be used only in conjunction with a primary carrier and cannot operate standalone to offer AAI services for an AMS. If a Partially Configured carriers is used for DL unicast traffic the required UL feedback channels are provided by the primary carrier. Whether a carrier is fully configured or partially configured is indicated using Advanced Preamble of the carrier. The AMS shall not attempt network entry or handover to partially configured carrier. In multicarrier aggregation, the UL control channels corresponding to the secondary partially configured carriers shall be located in distinct non-overlapping control regions in the UL of the primary carrier. The AMS shall use the UL control channels on the primary carrier to feedback HARQ ACK/NACK and channel quality measurements corresponding to transmission over DL only secondary carrier. Only the FDD primary carriers may be used to provide UL feedback channels for DL partially configured carriers. A Partially configured carrier may be optimized and used for broadcast services only in which case it would not need UL feedback channel support on Primary carrier.
A primary carrier is fully configured while a secondary carrier may be fully or partially configured depending on deployment scenarios. Whether a carrier is fully configured or partially configured is indicated using A-Preamble of the carrier. The AMS shall not attempt network entry or handover to partially configured carriers.

In addition to partially configured carriers, the ABS may also configured DL only part of an FDD fully configured carrier to be paired and supported by the UL feedback channels on the AMS’s primary carrier.

A secondary carrier for an AMS, if fully configured, may serve as primary carrier for other AMS's. The Multiple AMSs, each with a different primary RF carriers may also share the same secondary carriers. The following multicarrier operation modes are identified, which may all or independently be supported:

•mMulticarrier Aggregation: The multicarrier mode in which the AMS maintains its physical layer connection and monitors the control signaling on the primary carrier while processing data on the secondary carrier. The resource allocation to an AMS may span across a primary and multiple secondary carriers. Link adaptation feedback mechanisms should incorporate measurements relevant to both primary and secondary carriers. In this mode the system may assign secondary carriers to an AMS in the downlink asymmetrically based on system load (i.e., for static/dynamic load balancing), peak data rate, or QoS demand.

•mMulticarrier Switching: The multicarrier mode in which the AMS switches its physical layer connection from the primary to the partially configured or fully configured secondary carrier per ABS's instruction to receive EMBS services on the secondary carrier. The AMS connects with the secondary carrier for the specified time period and then returns to the primary carrier. When the AMS is connected to the secondary carrier, the AMS is not required to maintain its transmit transmission or receive reception through the primary carrier. This mode is used for switching to partially configured carriers(s) or fully configured carrier to receive E-MBS.
The following is common to all multicarrier modes of operation:

•The system defines N standalone fully configured RF carriers; each configured with all synchronization, broadcast, multicast and unicast control signaling channels needed to support an AMS in single carrier mode. Each AMS in the cell is connected to and its state being controlled through only one of the fully configured carriers designated as its primary carrier.

•The system may also define M (M >= 0) partially configured RF carriers, which can only be used as secondary carriers along with a primary carrier, for downlink only data transmissions.
•The set of all supported radio carriers in an ABS is called Available Carriers.

•The Available Carriers may be in different parts of the same spectrum block or in non-contiguous spectrum blocks.

•In addition to information about the (serving) primary carrier an ABS, also provides AMSs with some configuration information about its available carriers through such primary carrier. Through such messaging the ABS informs AMS's of the presence, bandwidth, duplexing, and location in the spectrum for all available carriers to help AMS prepare for any operation involving multiple carriers. The primary carrier may also provide an AMS the extended information about the configuration of the secondary carrier.

[Adopt the following text modification started from line#8, page#230 in P802.16m/D4]

16.2.8.2.3 Network Entry

The network entry in multicarrier mode is the same as single carrier mode as defined in 16.2.15, where the AMS and ABS also indicate their support for multicarrier modes during the registration. An AMS can only perform network entry (or network reentry) procedures with a fully configured carrier. Once the AMS detects the A-PREAMBLE on a fully configured carrier, the AMS may proceed with reading SFH or Extended system parameters and system configuration information.

During the initial network entry, AMS will inform ABS of its support of multicarrier transmission by AAI_REG-REQ message and the ABS will indicate if it supports any of multicarrier modes for that AMS through AAI_REG-RSP message. The basic multicarrier capability exchange uses a two bit code in AAI_REG-REQ/RSP message with the following indications:
Table 747 – Multicarrier capability in AAI_REG-REQ/RSP message

	b1, b2
	Multicarrier Capabilities

	00
	No MC Mode

	01
	Basic MC Mode

	10
	Multicarrier Aggregation

	11
	Multicarrier Switching


The Basic MC mode involves AMS awareness of multicarrier operation at the ABS which includes support for Primary Carrier Changes as defined in section 16.2.8.2.11.2 as well as optimized scanning of carriers involved multicarrier operation defined in section 16.2.8.10.

Support for Bboth Multicarrier Aggregation and Switching does not imply E-MBS support, which is negotiated separately.

The procedure for initialization of an AMS, following network entry, to prepare for subsequent multicarrier operation shall be as shown in Figure 419. This procedure includes

•Obtaining the multicarrier configuration for available carriers at the ABS

•Obtaining information about Assigned Carriers consisting of two steps
1. Provide ABS with information on AMS's supportable carriers and their combined multicarrier configurations
2. Obtain information about the subset of available carrier, hereby referred to as the Assigned Carriers, which ABS may utilize in subsequent multicarrier operation for that AMS.

The AMS does not perform any MAC or PHY processing on an assigned carrier until such carrier is activated per ABS's direction.
----------------------------------------------------------End of the Text-----------------------------------------------------------


  


