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1 Introduction
  In addition to the basic multi-carrier capability negotiated by AAI_REG-REQ/RSP (i.e. aggregation or switching mode), AAI_MC-REQ/RSP plays an important role for AMS and ABS to further negotiate their multi-carrier capability details. It has been agreed that the multi-carrier capability negotiation need to help BS and MS understand each other’s hardware capability on which carriers they can support and whether it can support data transmission over guard sub-carriers. There may be some other capabilities also need to be negotiated by AAI_MC-REQ/RSP, but they can be separately discussed in parallel.
  Currently the standard has already included the text relative to negotiation on the use of guard sub-carrier, this part should be kept in the final message format. The remaining problem is that how ABS and AMS exchange their hardware capability, so that the ABS will not assign a set of secondary carriers that AMS cannot support due to hardware restriction.
  This contribution aims to investigate the possible multi-carrier transceiver architectures for future implementation. Then, from standard perspective, this contribution proposes a message which can support either transceiver architecture and be transparent to multi-carrier transceiver architecture implemented by MS vendor in the future.
2 Multi-Carrier Transceiver Architectures
  There are two typical transceiver architectures possibly for future multi-carrier AMS implementation in OFDMA networks. The first type is shown in Figure 1, while the second type is shown in Figure 2. Many of the details may be implemented in different ways, but these are the typical examples to facilitate discussion. In Type 1 architecture, AMS can utilize single FFT and RF to transmit/receive the waveforms across multiple carriers. This is done by utilizing the nature of OFDM signal and generating multiple waveforms by digital processing techniques. 
The benefit of this architecture is lower hardware complexity and cost, it can also lead to lower power consumption. By having this architecture, mobile handheld device can also support high peak transmission rate by multi-carrier aggregation by consuming affordable power consumption and hardware complexity. The drawback of this architecture is less flexibility on supporting non-contiguous carriers, it may only capable to support non-contiguous carriers within the same frequency band but certainly cannot support carriers in different bands simultaneously.
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Figure 1 Multi-carrier MS transceiver architecture Type 1

  Another example is shown in Figure 2, i.e. Type 2, where multiple FFTs can generate OFDMA waveforms separately and transmit by different RF components (e.g. PA, antenna). This allows AMS flexibly to support various multi-carrier configurations supported by ABS, either contiguous or non-contiguous within the same frequency band or not. But its hardware cost and power consumption are also higher.
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Figure 2 Multi-carrier AMS transceiver architecture Type 2
  In general, different transceiver architectures are mostly the tradeoff between performance, complexity and flexibility. Type 1 and Type 2 are actually complementary and may be integrated under various scenarios. Therefore, the standard shall leave such implementation flexibility to future AMS vendor up to their development preference. This general principle should also be applicable when discussing which message format is suitable for AAI_MC-REQ/RSP.

3 Proposed AAI_MC-REQ/RSP Message Format
[to be updated]

4 Text Proposal
---------------------------------------------------------Start of the Text-----------------------------------------------------------
[Adopt the following text modification started from line#19, page#117 in P802.16m/D3]

16.2.3.47 AAI_MC-REQ (multicarrier Request) Message

The Multi-Carrier Request Message (AAI_MC-REQ) is sent by an AMS to an ABS to request the list of Assigned Carriers. This message shall include all information about the AMS's supported multicarrier configurations that is needed by the ABS to assign carriers to the AMS and activate the carriers when needed. The AMS cannot send the AAI_MC-REQ message until it receives the AAI_MC-ADV message from its serving ABS. According to the multi-carrier configuration supported by serving ABS, which is indicated in AAI_NBR-ADV, the AMS will determine a set of carriers which it can simultaneously support based on its hardware capability. Then AMS will send AAI_MC-REQ message to the serving ABS and include a set of physical carrier index to inform ABS this information. The following are the parameters shall be included in the AAI_MC-REQ message:
· AMS multi-carrier capability parameters for carrier assignment

· List of candidate of assigned carriers

· Support of data transmission over guard sub-carrier

Table xxx - AAI_MC-REQ message format

	Field
	Size (bits)
	Notes

	Management Message Type
	
	

	Number of Candidate Assigned Carrier (Nc)
	5
	

	For (i=0, i<Nc; i++) {
	
	

	Physical Carrier Index
	6
	The carriers AMS can simultaneously support

	}
	
	

	Support of data transmission over guard sub-carrier
	1
	0= not support

1= support


16.2.3.48 AAI_MC-RSP (multicarrier Response) Message
Based on information provided by the AMS on the AAI_MC-REQ message, the ABS shall respond to the AMS through the AAI_MC-RSP message to provide the AMS with information about its assigned carriers. The following are the parameters shall be included in the AAI_MC-RSP message:
· List of assigned carrier

· Support of data transmission over guard sub-carrier
Table zzz - AAI_MC-RSP message format

	Field
	Size (bits)
	Notes

	Management Message Type
	
	

	Number of Assigned Carriers (N)
	3
	Number of Assigned Secondary Carriers.

	For (i=0; i<N; i++) {
	
	

	Physical carrier index
	6
	The index refers to a Physical carrier index in AAI_MC-ADV message

	}
	
	

	Support of data transmission over guard sub-carrier
	1
	0= not support

1= support


The AAI_MC-RSP (Multi-Carrier Response) Message is typically sent to the AMS in response to the AAI_MC-REQ message, but it may also be sent by the ABS to an AMS to update the list of assigned carriers in unsolicited manner. If the AAI_MC-RSP is sent in response to AAI_MC-REQ and the Number of Assigned Carriers is set 0, the AMS may resend AAI_MC-REQ again with the different set of physical carrier indexes.
----------------------------------------------------------End of the Text-----------------------------------------------------------
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