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Proposed Changes to Pilot Patterns Boosting Values (15.3.12.2.7) for the IEEE 802.16m/D1
Alexei Davydov, Tom Harel, Jong-kae Fwu, Huaning Niu
Intel
Motivation
The pilot boosting value in the current 802.16m D1 draft text is missing and should be specified. We had proposed to set the following values in the past: (1) 1 stream of 2 dB boosting (2dB net boosting); (2) 2 stream-interlaced pilot boosting value to 5 dB (i.e. net 2dB boost); (3) 4 stream pilot to 6 dB (0 dB net boosting) based on our previous simulation results.  However, members requested some more time to evaluate the boosting value themselves. The following texts are proposed to provide the missing details associated with pilot boosting definitions and boosting values.

Text proposal
Modify text on page 486 line 62 of section 15.3.12.2.7 Modulation as shown below:
//-----------------------------------------------  Text Start  ---------------------------------------------------//
15.3.12.2.7.1.8 Modulation
Correspond to <<8.4.9.4.2>>.
15.3.12.1.8.1 Subcarrier randomization
15.3.12.1.8.2 Data modulation
The constellation-mapped data xk shall be subsequently modulated onto the allocated data subcarriers for each stream. Before applying precoding, the real and imaginary parts of data subcarrier symbols xk of each stream shall be modulated according to the subcarrier physical index k  using Equation (X), 
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where Bd value shall be set according to number of streams as indicated in Table X and Table Y for downlink and uplink respectively. The modulated sequence 
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 shall be used for MIMO precoding.
Table X: Downlink data and pilot subcarriers power
	number of streams Mt
	per stream power on data subcarriers Bd
	per stream pilot power Bp
	per stream pilot boosting level, dB

	1-2
	1 / Mt
	1.5849
	2 + 10*log10(Mt)

	3-4
	
	1
	10*log10(Mt)

	5-8
	
	1
	10*log10(Mt)


Table Y: Uplink data and pilot subcarriers power
	number of streams Mt
	per stream power on data subcarriers Bd
	per stream pilot power Bp
	per stream pilot boosting level, dB

	1-2
	1 / Mt
	1
	10*log10(Mt)

	3-4
	
	1
	10*log10(Mt)


The operation shall be also applied for the subcarriers for the fast-feedback and ACK channels with Bd = 1. 
15.3.12.1.8.3 Pilot modulation
The pilot subcarriers of each stream shall be modulated before precoding according to Equation (Y):
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 (Y)

where k  corresponds to the physical subcarrier index, the pilot boosting value Bp shall be set according to number of streams as indicated in Table X and Table Y for downlink and uplink respectively.
For UL CSM (collaborative spatial multiplexing) mode, the pilot subcarriers shall be further amplified by 
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 after applying equation (Y), where TNS is a total number of streams in CSM mode. 

The per stream pilot boosting provided in Table X and Table Y is defined as power of pilot subcarrier relative to average power of data subcarrier on corresponding data stream.
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