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Reply Comment to Multi-Carrier DG Output 
- Multi-Carrier Configuration
I-Kang Fu, Pei-Kai Liao, Paul Cheng
MediaTek
I. Introduction
The currently AWD already includes certain text relative to multi-carrier configuration which was agreed by members during Session#59 and Session#60. Base on the lookup table defined in current AWD text, ABS can inform its multi-carrier configuration with simple index and very few overhead (compare with explicitly list all the detail non-integer frequency values). The following this contribution proposes some text enhancement to clarify how AAI_MC-ADV message can utilize the existing multi-carrier configuration lookup table to inform AMS the detail configuration with limited overhead.
There are few assumptions behind the following message format design. The first assumption is that the available carriers by the same operator will mostly be contiguous in the same frequency band, and the non-contiguous carriers will be mostly in different frequency bands. Therefore, the worst case of the available carriers distribution may looks like Figure 1.
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Figure 1 Example on the distribution of the carriers owned by one system operator
As shown in Figure 1, we can easily such complicated carrier distribution by identifying several carrier groups and the FA (Frequency Assignment) index of the 1st carrier in each carrier group along with the multi-carrier configuration lookup table depicted in Table 648. Each carrier group consist a number of contiguous carriers, where the possible of contiguous carriers are identified in the Table 648 and should be updated by system operator in the future. Currently we only propose to include the configuration for 2×10MHz into Table 648 base on some system operator’s request. The example in Figure is given that several contiguous carriers distributed over different frequency bands. By the proposed parameters structure, it can easily to indicate several groups of contiguous carriers in the same frequency band by indicating the proper FA index of the 1st carrier in each group.
Another assumption behind the proposed frequency offset value in the following text proposal is that the channel raster of the legacy system will be reused. It is because defining new channel raster for 16m only will result in many problems for the system with mixed 16e/16m deployment. For the frequency with legacy frequency channel raster defined, using different raster will result in the scanning problem for the dual-mode device. Because AMS has to use different raster to scan 16e and 16m signal respectively, it prevent the dual-mode AMS to scan both 16e or 16m signals by the same raster. 

In addition, WiMAX Forum has spent a lot of efforts on defining the center frequencies of each frequency channel. Changing the channel raster may result in additional effort on reviewing the compatibility of existing frequency channel definitions for new 16m system. The worst case is that more additional effort will be needed to define new frequency channels for 16m because of its difference from legacy channel raster. In summary, it is highly undesired to change legacy channel raster for 16m system. Note that the WiMAX SPWG has also decides the legacy channel raster shall be reused on their requirements on their Requirements for WiMAX Air Interface System Profile Release 2 [1].
II.  Proposed Text Input to P802.16m Amendment Working Document
---------------------------------------------------------Start of the Text-----------------------------------------------------------

[Add the following text after line#32, page#133 of IEEE 802.16m-09/0010r2]
During the network entry procedure defined in 15.2.9.2.3 [TBD], the ABS will notify the AMS of the frequency offset to be applied over each carrier for sub-carrier alignment through AAI_MC-ADV message. According to the multi-carrier configuration index and the reference carrier index broadcasted by ABS, AMS can derive the center frequency of the adjacent carriers and the associated frequency offset using Table 648. 
In Table 648, a lookup table is defined to indicate the configurations of a group contiguous carrier. If the system support 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 multi-carrier 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 which carrier within the configuration information is the one where this information sent through.
Based on the center frequency of the carrier that AMS is currently receiving received AAI_MC-ADV message this information and the band​width of each carrier, the center frequency of each carrier before sub-carrier alignment can be derived. Then the AMS can obtain the frequency offset to be applied over each carrier based on the multi-carrier con​figuration index, the reference carrier index and Table 648. So that AMS can obtain the correct center fre​quency of each carrier including the sub-carrier alignment effect.
Table 648 – Center Frequency of Adjacent Carriers with Sub-Carrier Alignment Effect

	# Index
	Multi-Carrier Configuration (MHz)
	Reference Carrier Index
	Frequency Offset ∆f’ (kHz)
	Contiguous Channel Bandwidth (MHz)

	1
	{ 10 , 10 }
	1
	{ 0 , -3.1248 }
	20

	2
	{ 10 , 10 }
	2
	{ +7.8127 , 0}
	20


[Use the following text to replace the section 15.2.9.2.3.1.1 of the Multi-Carrier DG harmonized text proposal C802.16m-09/1283 as well as adding it into the IEEE 802.16m-09/0010r2]

15.2.9.2.3.1.1 AAI_MC-ADV (Multi-Carrier Advertisement) Message
ABS shall periodically broadcast AAI_MC-ADV message for the reception by all AMS. ABS may also send this message to AMS in unicast manner per request.
The following information shall be included in multicarrier configuration information MC-CONFIG-ADV
· Physical Carrier Index

· Center Frequency (eg. Band Class Index and channel index)

· Channel Bandwidth

· Carrier Type (fully/partially configured)

· Duplexing Mode

· Preamble Index
Table xxx AAI_MC-ADV MAC management message format
	Field
	Size
	Description

	Number of Contiguous Carrier Groups
	4
	

	For (i=1; i<= Number of Contiguous Carrier Groups; i++){
	
	

	Multi-Carrier Configuration Index
	6
	Index associated to Table 648

	Start Frequency Assignment Index
	[TBD]
	Frequency Assignment Index of the first carrier in carrier group #i

	Number of Carriers
	4
	Number of carriers in carrier group #i

	For (j=1; j <= Number of Carriers; j++) {
	
	

	Physical Carrier Index
	[TBD]
	

	Carrier Type
	[TBD]
	

	Duplexing Mode
	1
	0: TDD
1: FDD

	Preamble Index
	[TBD]
	

	Transmit Power
	[TBD]
	

	}
	
	

	}
	
	


----------------------------------------------------------End of the Text-----------------------------------------------------------

Reference

[1] WiMAX Forum Service Provider Working Group (SPWG), “Requirements for WiMAX Air Interface System Profile Release 2 V1.0,” June 2009.
Appendix

The following shows the calculation on frequency offset for each carrier under each multi-carrier configuration as listed in Table 648. The basic philosophy is shifting the center frequency to inside direction among the contiguous carriers, so as to prevent the concern on disturbance on RF spectrum mask after sub-carrier alignment operation.
Configuration#1:
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Configuration #2:
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