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8.15 Receiver Requirements

8.15.1 Receiver Sensitivity 

The receiver minimum sensitivity level, RSS, is defined as the minimum power, measured at the antenna port, at which the bit error rate performance is lower than a required limit. The equation is given as follows.

RSS (dBm)  
=  Reference Thermal Noise density level 


+ Noise Figure 

+ Effective Channel Bandwidth 


+ Required Signal-to-Noise Ratio 


+ Receiver Implementation Margin 


+ Interference allowance

where

Reference Thermal Noise density level = Boltzman constant + 10*log(Reference noise temperature)

with Boltzman constant = -138.6 dB(mW/(K*MHz)) and Reference noise temperature = 290 K  (degree Kelvin)

Noise Figure = 3 dB for the base station

6 dB for the CPE 

Effective Channel Bandwidth = 10 log (Signal Bandwidth (MHz) ) with Signal Bandwidth values as in Table 248)

Required Signal-to-Noise Ratio = the reference Normalized SNR as shown in Table 272

for a BER performance of 2x10-4 where the values include 1.1 dB, 1.3 dB, and 1.5 dB decoder

implementation margin for QPSK, 16-QAM, and 64-QAM modulation respectively.

Receiver implementation margin = 1.9 dB and 2.1 dB for BS and CPE respectively, accounting for the coupling loss,

pre-amplification filter loss, downlead loss and connector loss.

Interference allowance = 1 dB for either BS or CPE to cover for the impact of local interference at the receiver

The base station and CPE minimum receiver sensitivity for the three TV vhannel bandwidths is given in Table xx.

Table xx – Receiver sensitivity requirement for QPSK rate: 1/2 and BER= 2x10-4
	TV channel bandwidth (MHz)
	6
	7
	8

	Base station receiver sensitivity (dBm)
	-93.1
	-92.4
	-91.8

	CPE receiver sensitivity (dBm)
	-96.3
	-95.6
	-95


8.15.2 Receiver Selectivity

The receiver selectivity is a measure of the ability of the receiver to reject signals from adjacent channels, while receiving a wanted signal on the selected frequency. It is defined as the ratio of the selected channel signal power to the power of the signal in the adjacent channel  subject to the target BER of 2x10-4.

For  WRAN systems, the minimum receiver selectivity shall be: 


D/Uadj= 50.7 dB
for the most robust modulation: QPSK, rate: ½

corresponding to the 55 dBr  (72.5 dBc) rejection in the first adjacent channel of a transmitted WRAN signal as specified in the FCC R&O 08-260.

8.15.3 Receiver Blocking Level / Receiver Maximum Input Level
The receiver blocking/ maximum input level refers to the effect of strong RF signals in TV channels other than the channel of interest and its two adjacent channels on the ability of the receiver to decode a wanted signal in the tuned channel. 

The maximum input level shall be -8 dBm in WRAN.
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Abstract


This document contains the text proposal for defining receiver requirement in the draft. It is intended to be inserted in clause 8.15 in the PHY Section. The document is extracted from DCN #08-362r2 “receiver-performance-evaluation-criteria”, which is agreed upon in PHY calls and presented in IEEE 802.22 January Meeting. The text is an implementation of the decision made in 2008 November Meeting to define “Receiver Requirement” in the standard and resolve comment ID 221. 
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