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Clean up carrier group in multicarrier operation
Hyunjeong Kang, Hyunkyu Yu, Jaeweon Cho, Ji-Yun Seol
Samsung Electronics
1. Introduction
In 16m/D7, a carrier group is defined as a group of contiguous carriers whose subcarriers are aligned with a subcarrier spacing, Δf. Based on the current definition, two adjacent carriers both contain AAI zone and WirelessMAN-OFDMA zone are not be a member of the same carrier group. When an AMS can support multicarrier aggregation with adjacent carriers, the AMS may not consider two adjacent carriers both contain AAI zone and WirelessMAN-OFDMA zone as its candidate carriers for the multicarrier aggregation. Because the two carriers are from different carrier groups and it seems the two carriers are not contiguous.

So, this contribution proposes to define a carrier group as a set of contiguous carriers so that two adjacent carriers both contain AAI zone and WirelessMAN-OFDMA zone are included in the same carrier group of the AAI_Global-CFG message even though the overlapped sub-carriers are not aligned. 
In addition, a parameter Subcarrier alignment indicator is introduced in the AAI_Global-CFG message to indicate whether the overlapped sub-carriers are aligned between the adjacent carriers. If the Subcarrier alignment indicator is set to 0b0, then the overlapped sub-carriers between the current carrier and the next carrier in a carrier group are not aligned. Otherwise, the overlapped sub-carriers between the current carrier and the next carrier in the carrier group are aligned. When the Subcarrier alignment indicator is set to 0b1, the Center Frequency Shift is included for the current carrier in the AAI_Global-CFG message. The Center Frequency Shift information is used to apply the sub-carrier alignment.

Therefore, this contribution presents a change on the definition of carrier group, a cleanup in the section 16.3.3.6.2 subcarrier alignment and AAI_Global-CFG message.

2. Text proposal
-------------------------------  Text Start  --------------------------------------------------- 
[Remedy 1: Modify the texts from line 48 of page 461 to line 12 of page 462 as follows:] 
16.3.3.6.2 Subcarrier alignment for multicarrier operation
A carrier group in an AAI_Global-CFG message is defined as a group of contiguous carriers.
When contiguous carriers only contain AAI zone and involve in multicarrier operation, the overlapped sub-carriers 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 (Δfc) will be applied over the original center frequency. The frequency offset (Δfc) is given through a Center Frequency Shift in an AAI_Global-CFG message. The basic principle is shown by the example in Figure 488. A carrier group is a group of contiguous carriers whose subcarriers are aligned with a subcarrier spacing, Δf.
ABSs may have different multi-carrier configuration according to the available spectrum resources and the restriction due to support of WirelessMAN-OFDMA zone.

When one carrier contains both AAI zone and WirelessMAN-OFDMA zone while its adjacent carrier only contain AAI zone in a carrier group, the overlapped sub-carriers 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 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 in a carrier group, 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. 
A Subcarrier alignment indicator in the AAI_Global-CFG message indicates an AMS whether the overlapped sub-carriers between two adjacent carriers are aligned or not. Using the information iIf the AMS cannot support carrier aggregation due to hardware restriction under sub-carrier misalignment configuration, the AMS shall inform an ABS the carriers it can simultaneously process through AAI_MC-REQ message.
[Remedy 2: Modify the texts from line 49 of page 462 to line 57 of page 462 as follows:]
During the network entry procedure (defined in 16.2.8.2.3), the AMS is notified of the frequency offset (Δfc) to be applied over each carrier for sub-carrier alignment through a Center Frequency Shift in an AAI_Global-CFGonfig message. According to the bandwidthmulticarrier configuration index, the center frequency of the first carrier in each carrier group and the Physical Carrier Index in the AAI_Global-CFGonfig message and the AAI_MC-ADV message, the AMS can derive the center frequency of the available carriers by the associated frequency offset Δfc that is indicated through the Center Frequency Shift in the AAI_Global-CFG messageusing Table 803. The frequency offsets specified in the AAI_Global-CFG message Table 803 are calculated base on Equation (178).
[Remedy 3: Modify the texts from line 1 of page 463 to line 5 of page 463 as follows:]
where fc' is the center frequency of the carrier before applying frequency offset Δfc, fc,r is the center frequency of the reference carrier. The reference carrier is an adjacent carrier with lower frequency and its Subcarrier alignment indicator is set to 0b1.in each carrier group. The center frequency of the reference carrier in each carrier group is always located on the channel raster grid.
[Remedy 4: Modify the texts from line 22 to line 51 of page 463 as follows:] 
In Table 803, a lookup table is defined to indicate the configurations for a group of contiguous carriers. If the network supports multiple groups of contiguous carriers, the AAI_Global-CFGonfig 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.

Based on the center frequency of the first carrier in each carrier group that an AMS received from the AAI_Global-CFGonfig message and the bandwidth of each carrier, the center frequency of each carrier before sub-carrier alignment can be derived. If sub-carrier alignment is applied between two adjacent carriers, tThen the AMS can obtain the frequency offset Δfc to be applied over each carrier in the AAI_Global-CFG message based on the Center Frequency Shift and the Subcarrier alignment indicator multicarrier configuration index, the reference carrier indicator and Table 803. 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 the AAI_Global-Config message. The ABS and the AMS shall be capable to encode and decode each multi-carrier configuration depicted in the AAI_Global-CFG message Table 803 and apply the corresponding frequency offset before activating multi-carrier operations if subcarrier alignment is required.
[Remedy 5: Modify Table 759 on page 225 as follows:] 
Table 759 – AAI_Global-CFG MAC Control Message Format

	Field
	Size (bit)
	Description

	MAC Control Message Type
	8
	

	Global carrier configuration change count
	3
	Indicates the value of Global carrier configuration change count of the network, will be incremented each time the contents of this message change. Value range is 01-7

	Number of Carrier Groups
	4
	Groups of contiguous carriers

In case of FDD, only DL carrier groups are included.

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

	Duplexing Mode
	1
	“0” for TDD

“1” for FDD

	Number of Carriers 
	43
	Number of component carriers in this configuration. Value Range is 1(0x0)~16 (0xF)

	If(Number of Carriers ==0x0){
	
	

	Center Frequency Assignment Index
	188
	Center frequency (in unit of 50 kHz) of the carrier Frequency Assignment Index of the carrier 

	Physical Carrier Index
	4
	Index of the physical carrier

	If(Duplexing_Mode==1){
	
	

	Carrier Type
	1
	Indicates the type of this physical carrier.

0b0: Fully configured carrier

0b1: Partially configured carrier

	}
	
	

	}else {
	
	

	Configuration Type
	1
	0b0 : All carriers have same bandwidth in the carrier group

0b1: Multiple bandwidths are mixed for the carrier group

	If(Configuration Type ==0b0){
	
	Single bandwidth in the carrier group

	Bandwidth
	3
	Bandwidth of the component carrier

0b000 : 5MHz

0b001 : 10MHz

0b010 : 20MHz

0b011 : 7MHz  

0b100 : 8.75MHz

0b101~0b111: reserved

	}
	
	

	Start Frequency
	18
	Center frequency (in unit of 50 kHz) of the carrier located at lowest frequency position in the i-th carrier group

	Number of Carriers
	3
	

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

	Physical Carrier Index
	4
	Index of the physical carrier

	If(Configuration Type ==0b1){
	
	Multiple bandwidth in this carrier group

	Bandwidth
	36
	Bandwidth of the component carrier 

0b000 : 5MHz

0b001 : 10MHz

0b010 : 20MHz

0b011 : reserved

0b011 : 7MHz  

0b100 : 8.75MHz

0b101~0b111: reserved

	}
	
	

	If(Duplexing_Mode==1){
	
	

	Carrier Type
	1
	Indicates the type of this physical carrier.

0b0: Fully configured carrier

0b1: Partially configured carrier

	}
	
	

	Subcarrier alignment indicator
	1
	0b0: subcarrier non-alignment (the overlapped sub-carriers between the current carrier and the next carrier are not aligned.)
0b1: subcarrier alignment (the overlapped sub-carriers between the current carrier and the next carrier are aligned.)

	If (Subcarrier alignment indicator == 0b1) {
	
	

	Center Frequency Shift
	3
	The value of center frequency shift of the current carrier (kHz)
0b000: 0
0b001: 1.5625
0b010: 3.125
0b011: 4.6875
0b100: -4.6875
0b101: -3.125
0b110: -1.5625
{0, 1.5625, 3.125, 4.6875, 0, -1.5625, -3.125, -4.6875}kHz 

	 }
	
	

	}
	
	

	}
	
	


[Remedy 6: Delete Table 803 – Multicarrier configuration index as follows:]
Table 803 – Multicarrier configuration index
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-------------------------------  Text End  ---------------------------------------------------
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