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JongYoung Han, DongCheol Kim, SungHo Moon, HanGyu Cho
LG Electronics
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1. Introduction
This contribution includes the proposed text on the section 20.1 Interference Mitigation using Fractional Frequency Reuse (FFR) for the IEEE 802.16m Amendment. The technical text is inherited from the 802.16m SRD [1], the IEEE 802.16m SDD [2], and the IEEE P802.16 Rev2/D9 [3]. Moreover, this contribution follows the tentative outline and style guide in the IEEE 802.16m Amendment [4].
2. Technical concept of FFR and in SDD
· 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 in the frequency partitions with lower frequency reuse factor, due to lower interference levels. This will be helpful for the AMSs located around cell boundary or for the AMSs suffering severe inter-cell interference. On the other hand, ABS may apply higher frequency reuse factor for some frequency partitions to serve the AMSs and achieve better spectral efficiency.
· Spectral efficiency can be increased by allocating lower power levels to the AMSs assigned for the same frequency region in different cells instead of not assigning AMSs in different cells. In DL, for example, ABS can assign different power boosting levels for frequency partitions. In UL, ABS can assign different power control targets for frequency partitions.
3. Specification Issues regarding FFR
· In order to support FFR, frequency partitioning in DL and UL PHY structures shall be defined. In current AWD, frequency partitioning for DL and UL are addressed in 15.3.5.2.3 and 15.3.8.2.3, respectively.

· Control signaling to support FFR shall be defined. DL power boosting level for each frequency partition and UL power control target for each frequency partition are addressed in DL control section or MAC section (exact section number is TBD).
4. References
[1] IEEE 802.16m-07/002r7, “802.16m System Requirements” 
[2] IEEE 802.16m-08/003r8, “The Draft IEEE 802.16m System Description Document”
[3] IEEE P802.16 Rev2 / D9, “Draft IEEE Standard for Local and Metropolitan Area Networks: Air Interface 
for Broadband Wireless Access,” Jan. 2009.

[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
5. Text proposal for the 802.16m amendment
============================== Start of Proposed Text =================================

[Adopt the following modifications:]

X. Support for Interference Mitigation
X.1 Interference Mitigation using Fractional Frequency Reuse (FFR)
The Advanced Air Interface 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. The maximum number of frequency partitions is four. When the number of frequency partitions is larger than one, the frequency partition size of additional frequency partitions except the first frequency partition is the same. The basic concept of FFR is illustrated in Fig. A.
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          (a) Concept of FFR            (b) Example of power allocation in a 3-sectored cell

Figure A. Basic concept of Fractional Frequency Reuse (FFR) when FPCT= 4 

  
X.1.1 Downlink FFR
Figure B 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. Note that the DL frequency partition is defined in 15.3.5.2.3.
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Figure B. DL FFR when FPCT = 4 
X.1.1.1 Interference Measurement and Signaling Support
For DL FFR, the AMSs shall be capable of reporting the interference information to the serving ABS. The serving ABS can instruct AMS to perform interference measurement over the designated radio resource region in solicited/unsolicited manner. Examples of interference measurement include SINR, SIR, RSSI, etc. The measurement results can then be reported by message and/or feedback channel.

The ABS transmits necessary information for DL FFR. DL FFR configuration including the number of frequency partitions and size of each frequency partition is broadcasted through S-SFH (See 15.3.6.4.1). DL power boosting level for each frequency partition is signaled in additional broadcast information (ABI). 
X.1.1.2 Inter-ABS Coordination
In order to support DL FFR, the ABSs shall be capable of reporting interference statistics and exchanging its FFR configuration parameters which include DL frequency partition information and power levels of each partition with each other or with some control element in the backhaul network. 
X.1.2 Uplink FFR
Figure B shows an example to integrate FFR with UL power control. This allows the system to designate a different UL power control target such as target IoT (exact power control target (TBD) is related to UL power control section.) per frequency partition. Note that the UL frequency partition is defined in 15.3.8.2.3.
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Figure C. UL FFR with different power control target for each frequency partition when FPCT = 4.
X.1.2.1 Interference Measurement and Signaling Support
For UL FFR, the ABSs shall be capable to measure the interference statistics over each frequency partition. In order to support UL FFR, the ABS transmits necessary information. UL FFR configuration including the number of frequency partitions and size of each frequency partition is broadcasted through S-SFH (See 15.3.6.4.1). UL power control target for each frequency partition is signaled in additional broadcast information (ABI).
X.1.2.2 Inter-ABS Coordination

In order to support UL FFR, the ABSs shall be capable of reporting and to exchange its FFR configuration which includes frequency partition information and corresponding interference statistics, and UL power control target such as target IoT of each frequency partition with each other or with some control element in the backhaul network. To control system-wide interference, the ABS can adjust the frequency partitions and the corresponding target IoT level of each frequency partition in coordination with other ABSs. 
============================== End of Proposed Text =================================
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