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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. MC capabilities to support carrier aggregation in DL and UL
The MC capability of the AMS to support communicating with multiple carriers with one RF should be differently considered in DL and UL differently. 
A. Support of data reception over guard sub-carrier 

This field is related to the BB capabilities whether the resource in guard sub-carrier can be used or not in this AMS. Since the oversampled BW covers all guard resources, except BB there is no capability issue without consideration of RF configuration. If we mandate this functionality, no capability negotiation is required. 
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Figure 1. IEEE802.16m subcarrier configuration and guard resource.

B. Support of data transmission over guard sub-carrier 

Only non-edge guard resource can be used by both AMS and ABS, and this capability is only related to the BB capability. 

The capability of ABS should be informed, and that of AMS can be either informed or mandated. 

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 for all bandwidths. However, as you can see in Figure 2, to receive all PRUs 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. 

Various possible ways not to send 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.
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Figure 2. The example of the problem on Spectral Mask for Aggregated multicarrier

3. Proposal
Table 1: AAI_MC-REQ message
	Field
	Size (bits)
	Notes

	MAC Control Message Type
	-
	-

	All carriers support indicator
	1
	Indicates whether the AMS supports all carriers supported in ABS simultaneously
0b0: The AMS supports subset of all carriers supported in ABS
0b1: The AMS supports all carriers supported in ABS

	If (All carriers support indicator ==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


4. Text proposal for the 802.16m DRAFT amendment
---------------------------------------------------------Start of the Proposed Text ---------------------------------------------------------
[Remedy #1: Modify “16.2.3.51AAI_MC-REQ Message” section as follows:]
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_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 733: AAI_MC-REQ message format
	Field
	Size (bits)
	Notes

	MAC Control Message Type
	-
	-

	All carriers support indicator
	1
	Indicates whether the AMS supports all carriers supported in ABS simultaneously
0b0: The AMS supports a subset of all carriers supported in ABS
0b1: The AMS supports all carriers supported in ABS

	If (All carriers support indicator ==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


[Remedy #2: Modify “16.2.3.52AAI_MC-RSP Message” section as follows:]
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. The logical carrier index is assigned implicitly in the order of presence in AAI_MC-RSP message.
carriers.Table 734: AAI_MC-RSP message format
	Field
	Size (bits)
	Notes

	MAC Control Message Type
	-
	-

	All carriers assign indicator
	1
	Indicates whether the ABS assigns all carriers supported in ABS
0b0: The ABS assigns a subset of  carriers requested by ABS
0b1: The ABS assigns all carriers requested by ABS

	If (All carriers assign indicator ==0 ) {
	
	

	  Number of Assigned Carriers (N)
	3
	

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

	Number of Candidate Assigned Carrier (Nc) Physical carrier Index
	3 6
	

	}
	
	

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

0b1 = support

	}
	
	

	}
	
	


-----------------------------------------------------------End of the Proposed Text   --------------------------------------------------------[image: image3.png]
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