
IEEE C802.16m-09/2099

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Proposed changes to Frequency Partition (15.3.14.1.2.4) and Subband Selection (15.3.14.1.2.5)

	Date Submitted
	2009-08-29

	Source(s)
	Jerry Pi, Jiann-An Tsai, David Mazzarese
Samsung Electronics Co., Ltd.

	+1-972-761-7944
zpi@sta.samsung.com
 

	Re:
	P802.16m/D1 LB30

	Abstract
	The contribution proposes changes to Frequency Partition and Subband selection in P802.16m/D1

	Purpose
	To be discussed and adopted for the 802.16m amendment.

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Proposed changes to Frequency Partition (15.3.14.1.2.4) and Subband Selection (15.3.14.1.2.5)
Jerry Pi, Jiann-An Tsai, David Mazzarese
Samsung Electronics Co., Ltd.
1. Introduction
The contribution proposes changes to AAI_FFR-CMD (FFR Command) Message to be included in P802.16m/D1 ([1]). 
In a 16m system, an AMS may be required to report CQI information on multiple FFR Partitions. To reduce feedback channel overhead, the mobile station report the CQI information the best-M subbands. Note that the long term CQI in each FFR Partition is different. For example, as shown in Figure 1, there are three FFR Partitions, namely, FP1, FP2, and FP3. Each base station has three sectors. Sector ‘a’ transmits full power on FP1, and half power on FP2 and FP3. Sector ‘b’ transmits full power on FP2, and half power on FP1 and FP3. Sector ‘c’ transmits full power on FP3, and half power on FP1 and FP2. In other words, if we define a power bandwidth profile as the maximum transmit power allowed on each FFR Partition, the power bandwidth profile for sector ‘a’ corresponding to FFR Partition [FP1, FP2, FP3] is [1, 1/2, 1/2]. Similarly, the power bandwidth profile for sector ‘b’ is [1/2, 1, 1/2]; the power bandwidth profile for sector ‘c’ is [1/2, 1/2, 1]. As a result, the AMSs that are in sector ‘a’ will experience better average CQI in FP1 than in FP2 and FP3. Similarly, the AMSs in sector ‘b’ will experience better average CQI in FP2 than in FP1 and FP3. The AMSs in sector ‘c’ will experience better average CQI in FP3 than in FP1 and FP2. The average CQI differences across FFR Partitions are due to two factors. For one, the transmission power in each FFR Partition is difference. For two, the interference power level in each FFR Partition is also different. For example, if power bandwidth profile of [1, 1/4, 1/4] is used, the average CQI difference can be as large as 7dB. 
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Figure 1. FFR with frequency reuse of 3
To support frequency sensitive scheduling, AMSs are required to feedback sub-band CQI information to the base station. In the case of best-M subband feedback, because of the large average CQI difference across FFR Partitions, most of the AMSs in sector ‘a’ will choose subbands in FP1 as the best subbands most of the time and report the CQI value for subbands in FP1. As a result, FP1 becomes very crowded with a lot of mobile stations want to be scheduled in FP1. On the other hand, sub-band FP2 and FP3 receive very few CQI reports. The multi-user diversity gain in FP2 and FP3 are significantly degraded.
FFR is often used to improve the quality of service for cell edge users. It is desirable that cell edge users are given higher priority to use the best FFR Partitions. However, the current CQI reporting scheme gives higher priority to use the best FFR sub-band to all the AMSs. Sometimes, the cell edge users may not be able to utilize the best FFR sub-band. Instead, they are further penalized because the competition for the best sub-band becomes so fierce such that each mobile station only get served in the best sub-band for very small portion of time, while the transmission on the other FPs is very inefficient because of limited channel quality feedback.
In this contribution, we propose ABS set an offset vector in the AAI_FFR-CMD message that the AMS should apply for the best-M subband selection. Because AAI_FFR-CMD is a unicast message, ABS can control which AMS is given priority in which FP.
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3. Text proposal for inclusion in the 802.16m amendment
-------------------------------  Text Start  --------------------------------------------------- 
Replace page 226, line 22 – 24 with the following text:
AMS then calculates the normalized SE(i) of frequency partition (i) as follows:

· Normalized_SE(i) = Expected_SE(i) × CQI_Offset_FPi
Where CQI_Offset_FPi is defined in the AAI_FFR-CMD message as in section 15.2.6.17.
Replace page 226, line 59 – 61 with the following text:
AMS then calculates the normalized SE of each subband as follows.

· Normalized_SE(m) = Expected_SE(m) × CQI_Offset_FPi.

Where CQI_Offset_FPi is defined in the AAI_FFR-CMD message as in section 15.2.6.17.
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