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Pilot boosting for uplink CRU allocations with one stream (Section 16.3.11 of the IEEE 802.16m/D4)
Alexei Davydov, Niu Huaning, Jong-kae Fwu
Intel Corporation 
1. Introduction
The uplink pilot boosting values for CRU allocations (N-LRU and S-LRU) doesn’t optimize the uplink link budget. Curtain performance improvement is also possible via optimization of uplink pilot boosting. In this contribution a performance analysis for different pilot boosting values has been conducted. Based on the simulation analysis a pilot boosting of 2dB for CRU allocations with one stream is proposed.
2. Simulation results
A link level performance comparison of three pilot boosting options of 0 (D4), 2 and 4 dB has been carried out on link level in mITU Veh-A (30kmph) channel model. Four interference scenarios were considered: interference over thermal (IoT) = -inf dB (noise limited), IoT = 0 dB, IoT = 3dB and IoT = 6dB with 2x2 antenna configuration and 0.5 lambda antenna spacing. Long-term precoding in N-LRU allocation was used.

To demonstrate that the pilot boosting can improve the link budget (via extension of range) the PER curves vs SNR are shown in Figure 1 for noise limited scenario. It is assumed that the AMS transmits at the maximum power so the power boosting on pilots is accounted by corresponding power reduction on data subcarriers. It can be seen that pilot boosting is essential approach for link budget optimization. 
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Figure 1. PER vs. SNR for noise limited system
A similar analysis has been carried out for other MCS assuming the same interference pilot pattern and maximum power transmission (power boosting on pilots is accounted by power reduction on data). The link level spectral results are presented in Figures 2, 3, 5 and 5. It should be noted that considered simulation scenario is not favoring pilot boosting and larger gains due to boosting are expected in practice.
[image: image6.wmf]-15

-10

-5

0

5

10

15

20

25

30

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

SNR, dB

SE MCS

 

 

Pilot Boosting 4 dB

Pilot Boosting 2 dB

Pilot Boosting 0 dB


[image: image2]
Figure 2. Performance comparison of various pilot boosting options for IoT=-inf dB (noise limited)
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Figure 3. Performance comparison of various pilot boosting options for IoT=0 dB
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Figure 4. Performance comparison of various pilot boosting options for IoT=3 dB
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Figure 5. Performance comparison of various pilot boosting options for IoT=6 dB

It can be seen from the Figure above that 2 dB pilot boosting is more reasonable choice that suits to all interference scenarios we consider.
3. Text proposal for inclusion in the 802.16m/D5
--------------------------------------------------  Text Start #1  ------------------------------------------------
{Insert text below on page 690, line 13, section 16.3.11.3.3 as follows}
For uplink SU-MIMO mode with Mt = 1 in S-LRU and N-LRU allocations Bp shall be set to 1.5849.
--------------------------------------------------  Text End #1 ------------------------------------------------
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