
IEEE C802.16m-08/1341r1

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

	Title
	SDD Comments on Interference Mitigation

	Date Submitted
	2008-11-06

	Source(s)
	Clark Chen, Shilpa Talwar, Jong-kae Fwu, Hujun Yin

Intel Corporation
Zheng Yan-Xiu, Richard Li

ITRI
	E-mail:

{clark.chen, shilpa.talwar, jong-kae.fwu, hujun.yin} @intel.com
zhengyanxiu@itri.org.tw

	Re:
	IEEE C802.16mLink-08/040: Call for Comments and Contributions on Project 802.16m System Description Document (SDD)

	Abstract
	This contribution contains SDD text proposal for Interference Mitigation.

	Purpose
	For review and decision

	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>.


SDD Comment on Interference Mitigation 
Clark Chen, Shilpa Talwar, Jong-kae Fwu,Hujun Yin,
Intel Corporation

1 Purpose

This contribution suggests the following changes to C80216m-08_003r5.pdf The Draft IEEE 802.16m System Description Document [3]. The necessary changes ensure system performance gain (system SE and/or cell edge throughput) on interference mitigation is achieved with minimize signaling overhead.

2 Proposed Text Changes
The section number is based on the content of C80216m-Link-08_003r5.doc [3].  

-----------------------------------------------------------Start of the Text---------------------------------------------------------
20 Support for Interference Mitigation
  This section introduces the interference mitigation schemes by using fractional frequency reuse (FFR), advanced antenna technology, power control and scheduling.

20.1 Interference Mitigation using Fractional Frequency Reuse (FFR)

IEEE 802.16m shall support the fractional frequency reuse (FFR) to allow different frequency reuse factors to be applied over different frequency partitions during the designated period for both DL and UL transmissions, note that the frequency partition is defined in 11.5.2.2 and in 11.6.2.2 for DL and UL respectively. The operation of FFR is usually integrated with other functions like power control or antenna technologies for adaptive control and joint optimization. The basic concept of FFR is introduced by the example in Figure x.
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Figure x Basic Concept of Fractional Frequency Reuse (FFR)
In basic FFR concept, subcarriers across the whole frequency band are grouped into frequency partitions with different reuse factors. In general, the received signal quality can be improved by serving MSs in the frequency partitions with lower frequency reuse factor, due to lower interference levels. This will be helpful for the MSs located around cell boundary or for the MSs suffer severe inter-cell interference. On the other hand, BS may apply higher frequency reuse factor for some frequency partitions to serve the MSs which does not experience significant inter-cell interference. This will be helpful for BS to serve more MSs and achieve better spectral efficiency.
Resource allocation in an FFR system takes several factors into consideration such as reuse factor in partition, power at partition, available multi-antenna technologies, as well as interference-based measurements taken at MS. 
  20.1.1 Downlink (DL) FFR

20.1.1.1 Interference Measurement and Signaling Support

For DL FFR, the MSs shall be capable of reporting the interference information to serving BS. The serving BS can instruct MS to perform interference measurement over the designated radio resource region in solicited/unsolicited manner, or the MS may perform the autonomous interference measurement without the instruction by BS. Examples of interference measurement include SINR, SIR, interference power, RSSI, etc. The MS can also recommend the preferred frequency partition to serving BS based on considerations such as interference measurements, resource metric of each partition, etc.. The measurement results can then be reported by message and/or feedback channel. The feedback overhead should be minimized.
The BS can transmit necessary information through a signaling channel or message to facilitate the measurement by MS. The information includes the frequency reuse parameters of each frequency partitions, the corresponding power levels and associated metric for each partition. Resource metric of each FFR partition is the measure of the overall system resource usage by the partition (such as effective bandwidth due to reuse, transmission power, multi-antennas, and interference to other cells and so on). The use of resource metric is FFS.
    20.1.1.2 Inter-BS Coordination

In order to support FFR, the BSs shall be capable of reporting interference statistics and exchanging its FFR configuration parameters which may include FFR partitions, power levels of each partition, associated metric of each partition with each other or with some control element in the backhaul network. Note that some of the coordination may be achieved by signaling over air-interface and the configuration format for FFR coordination is FFS.

The Figure x+1 shows an example to integrate FFR with DL power control. This allows the system to adaptively designate different DL power boosting over different PRUs in each frequency partition. The power allocation of each PRU may be higher or lower than normal level, it should be well coordinated from system-wide consideration.
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Figure x+1 Example to integrate FFR and DL power control
20.1.2 Uplink (UL) FFR

  20.1.2.1 Interference Measurement and Signaling Support

For UL FFR, the BSs shall be capable to estimate the interference statistics over each frequency partitions. In order to support UL FFR, the BS can transmit necessary information through a feedback channel or message to the MS. The information can include the frequency reuse parameters of each frequency partitions and the corresponding UL power control target.
20.1.2.2 Inter-BS Coordination
In order to support UL FFR, the BSs shall be capable of reporting its interference statistics and to exchange its FFR configuration and corresponding UL power control target with each other or with some control element in the backhaul network. Note that some of the coordination may be achieved by signaling over air-interface and the configuration format for FFR coordination is FFS.

The Figure x+2(a,b) shows examples of integration of FFR with UL power control (Section 11.x). In Figure x+2(a), system adaptively designates different IoT targets for UL power control over different PRUs in each frequency partition. A MS assigned for a partition needs to do power control properly considering the target IoT level of other cells for that partition. If the target IoT level of other cells for a partition is low, for example, a MS assigned for that partition should transmit with lower power not to interfere other cell users. If the target IoT level of other cells for a partition is high, then a user assigned for that partition may transmit with a higher power. To control system-wide interference, the BS can adjust the frequency partitions and the corresponding target IoT level in coordination with other BSs.
Another example for SINR based UL power control is given in Figure x+2(b), where different target SINR level may be designated for different frequency partitions.
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Figure x+2 Example to integrate FFR and UL power control
------------------------------------------------------------End of the Text---------------------------------------------------------
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