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Proposed text to improve A-A-MAP reliability in FFR(16.3.6)
Yi Hsuan, Yuan Zhu, Hujun Yin, Jiacheng Wang
Intel Corporation
1. Introduction
The power levels of the frequency reuse 3 partition have been proposed to TGm [1]. We evaluate the A-A-MAP performance given those power levels and propose to use a more robust MCS when A-A-MAP is in the reuse 3 partition of FFR.
2. SINR distribution of the reuse 3 partition in FFR and A-A-MAP performance
The following figure is the SINR distribution of the power-boosted reuse 3 for the EMD baseline cell (1500m ISD). PHigh denotes the power boosting value of the power-boosted reuse 3 partition. Plow is the power deboosting level of the power-deboosted reuse 3 partitions. As shown, the 95% SINR of the power-boosted reuse 3 partition ranges from about -3 dB to 2.5 dB depending on the boosting level. The 95% SINR of reuse 1 is about -4 dB.
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Figure 1: SINR distribution of the power-boosted reuse 3 partition
For the 5000m radius cell size, the SINR distributions of the FFR reuse 3 partition are shown in Figure 2. 
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Figure 2: SINR distribution of pure reuse 1 and 3 scenarios for 5000 radius cells
To see if the current A-A-MAP design satisfies the requirement of 1% PER for 95% of the cell, simulation is performed based on the following configurations.
· System Bandwidth: 10 MHz (1024 FFT)

· Carrier Frequency :2.5 GHz

· Number of OFDM symbols per subframe: 5

· Number of Antennas: 2 Tx by 2 Rx
· Antenna correlation: Tx: 0.4, Rx: 0.2

· MIMO mode 2x2 SFBC
· Modulation: QPSK

· Data boosting: 0dB

· Pilot boosting: 5dB

· MIMO receiver: MMSE

· Channel model: eITU-PedB 3 km/h, eITU-VehA 120 km/h

· Channel estimation: 2-D MMSE 

· Interference mitigation (IM): On /Off

· Number of interferers: 3

· Interference scenarios: INR=Infinity(1000dB), Interference profile: 0 dB, -3 dB, -6 dB (-6 dB interferer has the same pilot pattern as the serving BS)
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Figure 3: Broadcast message PER in eITU PedB channel
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Figure 4: Broadcast message PER in eITU VehA channel

As shown in Figure 3 and 4 for A-A-MAP using QPSK ½ the required SIR is about 3 dB. With 8 dB power boosting, it can cover SINR down to -2 dB. This is not sufficient to cover some FFR power boosting levels and provide a safe margin for implementation loss. For A-A-MAP using QPSK ¼, the required SIR is about 0 dB. With 8 dB power boosting, it can cover SINR down to to -5 dB which gives a much better margin relative to the coverage requirement.
In addition, for 5000m radius cell size, about 7 dB boosting is needed for QPSK 1/8 in reuse 1 (with 1 dB implementation loss margin) and more than 8 dB is needed for QPSK ½ in reuse 3. If QPSK ¼ in reuse 3 is allowed, 4 dB boosting is sufficient. To reduce power boosting and improve coverage we propose to allow QPSK 1/4 to be used for A-A-MAP in the power-boosted reuse 3 partition.
3. Reference
[1] IEEE C802.16m-09/2741r1, Proposed Cleanup Text for DL FFR (16.2.20.1) for the IEEE 802.16m/D3.
-------------------------------  Start Text Proposal ---------------------------------------------------
[ Recommended AWD Text Proposal (16.3.6.3.2.4, page 374, line 41) ]
Only 1/2 or 1/4 code rate is used in the highest-power reuse 3 partition and is signaled in the S-SFH.
[ Recommended AWD Text Proposal (16.3.6.5.1.2, page 377, line 32) ]
	A-A-MAP MCS selection
	1
	0b0: QPSK ½ and QPSK ¼ can be used for assignment A-MAP. QPSK ½ is used for A-A-MAP in the power-boosted reuse 3 partition of FFR.
0b1: QPSK ½ and QPSK 1/8 can be used for assignment A-MAP. QPSK ¼ is used for A-A-MAP in the power-boosted reuse 3 partition of FFR.


-------------------------------------- End of Text Proposal -------------------------------------------
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