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15.3 Physical layer




15.3.x.1 Frame structure supporting wider bandwidth [refer to 15.3.3.5]
The frame structure for multi-carrier mode is the same as frame structure if single carrier mode of operation as defined in section 15.3.3.5. The following sections provides additional requirements and consideration specific to multicarrier mode.
15.3.x.1.Subcarrier alignment for multi-carrier operation [refer to 15.3.3.5.2
When contiguous carriers are involved in multi-carrier operation, the overlapped guard sub-carriers shall be aligned in frequency domain. In order to align the overlapped sub-carriers of the OFDMA signals transmitted over adjacent carriers, a permanent frequency offset (Δf’) will be applied over the original center frequency. The subcarrier alignment shall be achieved without affecting legacy support. The channel raster shall be maintained for both legacy system and IEEE 802.16m system.

15.3.x.2 Data Transmission over guard subcarriers in multi-carrier operation [refer to 15.3.3.5.3]
The use of guard sub-carriers for multi-carrier operation shall not affect other single carrier devices operation in the same network. On the basic multi-carrier mode, the PHY symbol structure, permutation and the number of used subcarriers in each carrier is the same as in single carrier mode. Optionally, each carrier can exploit subcarriers at band edges as its additional data subcarriers. The guard resource forms integer multiples of PRUs. The PRU structure used for guard resource is the same as the structure of the ordinary PRU in 15.3.5 and 15.3.7. When optionally used, the guard subcarriers are used for miniband CRU. The ABS provides information regarding the use of guard resource for data channels. Guard resource is not used for control channels transmission.
15.3.x.3.1 Downlink physical structure for multicarrier support
For multicarrier operation, guard subcarriers between carriers can be optionally used to form additional PRUs. The definition of PRU is the same as defined in 15.3.5.1 and 15.3.5.4. The additional PRUs only can be used as miniband CURs for partition FP0. The number of useable guard subcarriers is predefined and should be known to both AMS and ABS (it may depends on bandwidth). 
15.3.x.3.2 Uplink physical structure for multicarrier support
For multicarrier operation, guard subcarriers between carriers can be optionally used to form additional PRUs. The definition of PRU is the same as defined in 15.3.8.1 and 15.3.8.4. The additional PRUs only can be used as miniband CURs for partition FP0. The number of useable guard subcarriers is predefined and should be known to both AMS and ABS (it may depends on bandwidth). 
15.3.x.6 Downlink Control Structure for Multicarrier Support
Downlink control channel structure for all fully configured carriers shall be the same as single carrier mode of operation. Therefore all DL controls channel needed for single carrier operation are needed for the fully configured carrier. The ABS provides AMS with information about other available carriers and assigns select carriers to AMS as candidates directs based on MS capabilities using MAC messages.  The ABS also directs AMS to monitors and process control channel information on a secondary carrier through Secondary Carrier activation process, which also uses MAC messages without requiring specific control structure. 
For partially configured carrier, DL control channels necessary for UL transmission are not required. All partially configured carriers also use a predefined primary preamble sequence which is use by AMS to quickly identify such carriers during the scanning process. 
15.3.x.7 Uplink Control Structure for Multicarrier Support: All UL controls channel needed for single carrier operation are supported in a fully configured carrier. A partially configured carrier does not have any uplink capability as it is optimized for downlink only transmissions such as multicast and broadcast services.
The MS may be directed to use uplink feedback channels of primary carrier to provide CQI information and Acknowledgements relevant to transmissions on secondary carrier that is partially configured. 
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