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Proposed text for AAI_MC-REQ/RSP (16.2.3)
Youngsoo Yuk, Eunjong Lee, Kiseon Ryu, and Jin Sam Kwak
LG Electronics

1. Introduction
In multi-carrier system some AMSs may support all multiple carriers supported by the ABS where the AMSs entered, especially when the number of multiple carriers supported in the ABS is small (e.g., 2~4). In this case we need to reduce the unnecessary overhead of MC-REQ MAC message by inclusion of all physical carrier indices. 
2. A.
Support of data reception and transmission with single RF over multiple carriers
The MC capability of the AMS to support communicating with multiple carriers with one RF should be differently considered in DL and UL differently. 

In case of DL, after filtering of the received signal, FFT with wider bandwidth is performed. The part is not eliminated after filtering can be removed after FFT. There is no technical problem exists in DL.

However, in UL case, the requirement is stricter than that of DL. Figure 1 shows the problem of the aggregation. The spectral mask shape is defined for minimizing the out of band emission, and basically the ratio of the effective bandwidth is the same regardless of the bandwidth. (0.95 in WiMAX). The ratio is related to the hardware complexity or performance of RF devices. Thus, it can be a capability of UL multicarrier aggregation. 

With RF having 0.95 of spectral mask, 4 normal PRUs located the edge cannot be used in case of 20MHz (10+10 MHz). To support all normal PRUs, 0.975 of ratio is required but it can be a hardware complexity.

In case of 4 carriers are aggregated, more sharpen TX filter should be equipped. But, for DL, only to support 4096 size of FFT is enough.
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Figure 1. The example of the problem on Spectral Mask for Aggregated multicarrier

The spectral mask of the aggregated bandwidth should be different from that of the non-aggregated bandwidth. The Figure 5 shows the difference between two cases. We can define a parameter, “TX spectral Mask shape” as the ration between the effective BW and overall BW. In the legacy system, it was 0.95 regardless of size of bandwidth. However, as shown in Figure 2, to receive all PRUs (even without guard resource) in 20MHz which is composed of two 10MHz carriers, it should be 0.975. With the transmitter achieving spectral requirement of single carrier, 4 PRUs (2 PRUs in each edge) cannot be used. It is related to the number of taps of the transmitter filter in an AMS. Thus, the ABS should consider this capability of an AMS when it decides to grant any PRU in the edge area to the AMS.

Thus the capability of UL support should be informed to ABS during multicarrier capability negotiation. 

Possible solutions without sending this capability are

· Not to allow the UL aggregation.

· Send the parameter that maximum number of carriers having same BW the AMS can transmit. 

· Send the parameter on the UL spectral mask shape information.

In practical case, asymmetric number of carriers can be activated for DL and UL based on the UL capability. 

3. Text Proposal
-----------------------------------------------------  Start of the Proposed Text --------------------------------------
[Modify the text on page #204, from Line #1 in P802.16m/D5 by the following text]
16.2.3.51 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. The AMS cannot send the AAI_MC-REQ message until it receives the AAI_Global-Config message and AAI_MC-ADV message from its serving ABS. According to the multi-carrier configuration supported by serving ABS, which is indicated in AAI_MC-ADV, the AMS shall determine the subset of carriers which it can simultaneously support under its hardware capability. Then AMS will send AAI_MC-REQ message to the serving ABS and include sets of physical carrier index to inform ABS this information.
Table 752. AAI_MC-REQ message format
	Field
	Size (bits)
	Notes

	Global Support
	1
	Indicates whether the AMS can process all carriers supported in ABS simultaneously

0b0: The AMS can only process a subset of the carriers supported in ABS

0b1: The AMS can process all carriers supported in ABS 

	If (Global Support ==0 ) {
	
	

	Number of Candidate Combinations (N)
	4
	

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

	Number of Candidate Assigned Carrier (Nc)
	3
	

	 For (j=0; j<Nc; j++) {
	
	

	    Physical carrier Index
	6
	The carrier AMS can simultaneously support

	}
	
	

	   DL/UL indicator
	1
	Indicates whether the AMS supports the combination with UL transmission.
0b0: The combination can be applied to both DL and UL

0b01: The combination can be applied to DL only.

	}
	
	

	}
	
	

	Support of data transmission over guard sub-carrier
	1
	0b0 = not supported

0b1 = support


Table 753—Contents of AAI_MC-REQ message
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Global Support
	1
	Indicates whether the AMS can process all carriers supported in ABS simultaneously 
0b0: The AMS can only process a subset of the carriers supported in ABS 
0b1: The AMS can process all carriers sup​ported in ABS
	

	O
	Number of candidate combinations
	4
	Indicates the number of carrier combination MS can support
	Shall be present when Global Support is zero

	O
	Number of candidate assigned carrier
	3
	Indicates the number of carriers MS can support
	Shall be present when the num​ber of candidate combinations is not zero

	O
	Physical carrier index
	6
	Indicates the carriers MS can simulta​neously support
	Shall be present when the num​ber of candidate assigned carrier is not zero

	O
	DU/UL indicator
	1
	Indicates whether the AMS supports the combination with UL transmission.

0b0: The combination can be applied to both DL and UL

0b01: The combination can be applied to DL only.
	Shall be present when the num​ber of candidate combinations is not zero

	M
	Support of data trans​mission over guard sub-carrier
	1
	Indicates the support of guard carrier for data 
0b0: not supported 
0b1: supported
	N.A.


16.2.3.52 AAI_MC-RSP (multicarrier Response) Message
Based on information provided by the AMS in 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. 


Table 754: AAI_MC-RSP message format
	Field
	Size (bits)
	Notes

	Global Support
	1
	Indicates whether the ABS assigns all the carriers requested by AMS through AAI_MC-REQ

0b0: The ABS assigns a subset of the carriers requested by AMS

0b1: The ABS assigns all the carriers requested by AMS

	If (Global Support ==0 ) {
	
	

	Number of Assigned Carriers (N)
	3
	

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

	Physical carrier Index
	6
	

	        DL/UL indicator
	1
	Indicates whether the carrier is assigned for both DL and UL
0b0: The carrier is assigned for both DL and UL

0b01: The carrier is assigned for DL only.

	Support of data transmission over guard sub-carrier
	1
	0b0 = not supported

0b1 = support

	}
	
	

	}
	
	

	Support of data transmission over guard sub-carrier
	1
	0b0 = not supported

0b1 = support


Table 755—Contents of AAI_MC-REQ message
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Global Support
	1
	Indicates whether the ABS assigns all the carriers requested by AMS through AAI_MC-REQ

0b0: The ABS assigns a subset of the carriers requested by AMS

0b1: The ABS assigns all the carriers requested by AMS
	

	O
	Number of assigned carriers
	3
	Indicates the number of carriers to be assigned to the MS
	Shall be present when the Glo​bal Assign is zero

	O
	Physical carrier index
	6
	Indicates the carriers to be assigned to the MS. Logical carrier index is assigned implicitly in the order of assigned physical carrier index
	Shall be present when the Glo​bal Assign is zero

	M
	Support of data trans​mission over guard sub-carrier
	1
	Indicates the support of guard carrier for data
0b0: not supported
0b1: supported
	N.A 

	O
	DU/UL indicator
	1
	Indicates whether the carrier is assigned for both DL and UL

0b0: The carrier is assigned for both DL and UL

0b01: The carrier is assigned for DL only.
	Shall be present when the Glo​bal Assign is zero


The AAI_MC-RSP (multicarrier 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.
-----------------------------------------------------------End of the Proposed Text   --------------------------------------------------------
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