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Messaging Design to Support FFR Operation 
Chun-Ting Chou, I-Kang Fu, Paul Cheng
National Taiwan University (NTU) / MediaTek
I. Introduction
This contribution aims to investigate the reasonable MAC protocol design to support FFR operation in IEEE 802.16m system. According to the latest Amendment Working Document (AWD), the FFR configuration and the associated permutation applied in each frequency partition is expected to be transmitted over SFH (Super Frame Header). Therefore, the AMS can learn this information after the network entry and start to decode the A-MAP IEs transmitted over each frequency partitions.
In order to collect the necessary interference statistics to help ABS to determine the AMS should be served by which frequency partition, proper message should be provided to allow AMS to report the interference measurement results to ABS. Since the AMS can perform interference measurement over specific frequency partition, it can also report the measurement result for specific region of LRUs. Because the measurement result obtained over CRUs and over DRUs should not mix together since the interference statistics are usually much different from each other. For the CRUs, the interfering scenario is more like narrow band jamming, while the DRU usually leads to the randomized interference with flat distribution.

If the AMS perform autonomous interference measurement, it may report the measurement result in unsolicited manner, or it can directly make recommendation to the serving ABS on the preferred or non-preferred frequency partition. Upon AMS’s request on frequency partitions, ABS can reply its decision to ABS via the MAC management message. ABS should be able to use the same message to allocate/de-allocate the frequency partitions to AMS. For the frequency partitions not allocated to AMS, AMS doesn’t need to decode the A-MAP IE transmitted over that frequency partitions to save computation power.
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Fig.1 Example on MOB_FFR-REQ/RSP message flow
Base on the typical MAC management message format, this contribution suggests defining MOB_FFR-REQ/RSP messages to support FFR operation in IEEE 802.16m. Figure 1 is an example on the possible usage of the MOB_FFR-REQ/RSP messages. In addition, the ABS may also send MOB_FFR-RSP to request AMS perform interference measurement over the designated frequency partition and LRUs in unsolicited manner. Note that ABS may also use the same way to assign or to update frequency partition used by AMS.
II. Proposed Text Input to P802.16m Amendment Working Document
-------------------------------------------------------Start of the Text-------------------------------------------------------

[Add the following text before the end of P802.16m Amendment Working Document (802.16m-09/0010r1a)]

15.2.4 MAC Management Message
15.2.4.x MOB_FFR-REQ (Fractional Frequency Reuse Request) message
A MOB_FFR-REQ message is sent by an AMS to request specific frequency partition be used to serve for its data transmission, or to report the measurement results over specific frequency partition. 
Table xxx MOB_FFR-REQ message format

	Syntax
	Size (bit)
	Notes

	MOB_MC-ADV_Message_format() {
	-
	-

	Management Message Type = xx
	8
	-

	Frequency Partition Index
	2
	-

	Request Type
	2
	0b00: Frequency Partition Request
0b01: Frequency Partition Remove

0b10: Measurement Report – Interference Level

0b11: Measurement Report – SINR Level

	If (Request Type == 0b10){
	
	

	Start LRU Index
	8
	LRU Index based on ABS broadcast information

	End LRU Index
	8
	LRU Index based on ABS broadcast information

	Interference Measurement Report - Mean
	8
	

	Interference Measurement Report - Variance
	8
	

	} else if (Request Type == 0b11){
	
	

	Start LRU Index
	8
	LRU Index based on ABS broadcast information

	End LRU Index
	8
	LRU Index based on ABS broadcast information

	SINR Measurement Report - Mean
	8
	

	SINR Measurement Report - Variance
	8
	

	}
	
	

	}
	
	


15.2.4.x +1 MOB_FFR-RSP (Fractional Frequency Reuse Response) message
A MOB_FFR-RSP shall be transmitted by the ABS either unsolicited or in response to a MOB_FFR-REQ message sent by an AMS. An ABS may transmit MOB_FFR-RSP with or without the updated frequency partition or the permutation. 

Table xxx MOB_FFR-REQ message format

	Syntax
	Size (bit)
	Notes

	MOB_MC-ADV_Message_format() {
	-
	-

	Management Message Type = xx
	8
	-

	Frequency Partition Index
	2
	-

	Command Type
	2
	0b00: Add frequency partition
0b01: Remove frequency partition
0b10: Perform interference measurement

0b11: Perform SINR measurement

	If (Request Type == 0b10 or 0b11){
	
	

	Start LRU Index
	8
	LRU Index based on ABS broadcast information

	End LRU Index
	8
	LRU Index based on ABS broadcast information

	}
	
	

	}
	
	


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