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Clarification on AAI_MC-REQ/RSP Messages
I-Kang Fu, Kelvin Chou, Yih-Shen Chen, Alex Hsu, Paul Cheng
MediaTek Inc.
1 Introduction
  It is possible that AMS can support all the carriers available by ABS, which may happen when the number of available carrier is not high (e.g. <4). The signaling overhead can be substantially reduced by single bit indication for this situation. Meanwhile, it is also possible that ABS assign all its available carriers to AMS. The logical carrier index can be set as the physical carrier index, since this can only happen when the number of available carrier is smaller than the max. number of logical carrier index according to the current design in P802.16m/D4.
2 Text Proposal
---------------------------------------------------------Start of the Text-----------------------------------------------------------
[Adopt the following text modification started from line#1, page#146 in P802.16m/D4]

16.2.3.53 AAI_Global-Config (global carrier configuration) Message

The AAI_Global-Config message provides the carrier information for all available carriers in the network. The ABS transmits the AAI_Global-Config message to an AMS right after network entry completes after transmitting the AAI_REG-RSP message. ABS may transmit the AAI_Global-Config message during the normal operation to override the legacy global carrier configuration by network operator.
Table 735 - AAI_Global- Config MAC Control Message Format
	Field
	Size (bit)
	Description

	MAC Control Message Type
	8
	

	Number of Carrier Groups
	4
	Groups of contiguous carriers

	For (i=0; i< Number of Carrier Groups; i++){
	
	

	Duplexing Mode
	1
	“0” for TDD

“1” for FDD 

	Multi-Carrier Configuration Index Across the Network
	6
	Index associated to Table 7790

	Start Frequency Assignment Index
	6 8
	Frequency Assignment Index of the first carrier in i-th carrier group #i.

	Number of Carriers
	6
	

	For(j=0;j<Number of Carriers; j++) {
	
	

	Physical Carrier Index
	6
	Index of the physical carrier

	Duplexing Mode
	1
	“0” for TDD

“1” for FDD 

	Reference Carrier Indicator
	1
	0b0 : Non-reference carrier
0b1 : Reference carrier of current carrier group

	}
	
	

	}
	
	

	Physical Carrier Index of current carrier
	6
	The carrier that broadcasts this message; the physical carrier index refers to AAI_Global-Config message


[Remedy 2: Modify the following text on line#43, page#365 in P802.16m/D4]
16.3.3.6.2 Subcarrier alignment for multicarrier operation

When contiguous carriers only contain AAI zone and involve in multicarrier operation, the overlapped sub-carriers shall should 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 (
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) will be applied over the original center frequency. The basic principle is shown by the example in Figure 484. A carrier group is a group of contiguous carriers whose subcarriers are aligned with a subcarrier spacing,
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When one carrier contains both AAI zone and WirelessMAN-OFDMA zone while its adjacent carrier only contain AAI zone, the overlapped sub-carriers shall should be aligned. The center frequency of the carriers which contain both AAI zone and WirelessMAN-OFDMA zone will exactly locate on the channel raster grid. 

ABSs may have Network  operator  may  choose  different  multi-carrier  configuration  according  to  the available  spectrum resources  and  the  restriction  due  to  support  of  WirelessMAN-OFDMA zone. When two adjacent carriers both contain AAI zone and WirelessMAN-OFDMA zone, the overlapped sub-carriers may not be aligned.

The overlapped sub-carriers of the radio signals transmitted over these two adjacent carriers will not be aligned under this condition. If AMS cannot support carrier aggregation due to hardware restriction under sub-carrier misalignment configuration, the AMS shall inform ABS the carriers it can simultaneously process through AAI_MC-REQ message.

-- Omit Figure --

Figure 484. Example of subcarrier alignment of adjacent carriers
 During the network entry procedure (defined in 16.2.8.2.3), the ABS will notify the AMS of the frequency offset to be applied over each carrier for sub-carrier alignment through AAI_Global-Config message. According to the  multicarrier configuration  index and the  Physical  Carrier  Index  of  Current  Carrier broadcasted by ABS, AMS can derive the center frequency of the available carriers by the associated frequency offset  
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using Table 779. The frequency offsets specified in Table 779 are calculated base on Equation (XXX).
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where 
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 is the center frequency of the carrier before applying frequency offset 
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, 
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is the center frequency of the reference carrier in each carrier group. The center frequency of the reference carrier in each carrier group is always located on the channel raster grid.

The center frequency shifted is derived as
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                                         (XXX).
Note that the frequency offset 
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is smaller than the sub-carrier spacing value depicted in Figure 484.

In Table 779, a lookup table is defined to indicate the configurations for a group of contiguous carriers. If the network supports multiple groups of contiguous carriers, AAI_MC-ADV message will separately indicate each group of the contiguous carriers by referring to the index of this table. For example, the multicarrier configuration {5, 10} indicates two contiguous carriers are supported. The first one is a 5MHz carrier and another one is a 10MHz carrier, where the order in this configuration is sorted from lower frequency to higher frequency. In addition, the reference carrier index indicates the index of physical carrier where the AMS received this configuration information.

Based on the center frequency of the reference carrier that AMS received the AAI_MC-ADV message and the  bandwidth  of  each  carrier,  the  center  frequency of each  carrier  before  sub-carrier alignment  can  be derived. Then the AMS can obtain the frequency offset 
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 to be applied over each carrier based on the multicarrier configuration index, the reference physical carrier index of the current carrier and Table 779. So that AMS can obtain the correct center frequency of each carrier including the sub-carrier alignment effect.
When two adjacent carriers both contain AAI zone and WirelessMAN-OFDMA zone, they will be treated as two non-contiguous carriers and be indicated by different carrier group in AAI_MC-ADV message. ABS and AMS shall be capable to encode and decode each multi-carrier configuration depicted in Table 779 and apply the corresponding frequency offset before activating multi-carrier operations.
Table 779 Multicarrier Configuration Index Center frequency offset for sub-carrier alignment and bandwidth of each carrier within a carrier group 
----------------------------------------------------------End of the Text-----------------------------------------------------------
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