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Image Rejection Requirements and Transmit Power 
Control Requirements for Low Cost IEEE 802.16 

OFDM Radio Transceiver Implementations 
By Roger Eline, Intel Corporation 

 
 
Forward 
 As technology continues to advance, bringing us wireless connectivity 
only dreamed of by entrepreneurs of the 80’s, the anticipated cost of these 
revolutionary products is headed in the opposite direction. With the world 
economy slumping, few find worth in paying for over-priced high tech 
luxuries. But wait, if a value priced product reaches the market, it appears, 
well at least for IEEE 802.11 products, a slumping market is willing to 
embrace it.  
 Prospective IEEE 802.16d product manufacturers, encouraged by the 
success of IEEE 802.11, should look at what basic properties led to its’ 
success. The question needs to be asked, is the consumer captivated by the 
technology or the value of the technology. In today’s value based economy 
the latter is more likely the better answer. It is this concept that supplicates 
the necessity to re-evaluate the rationale behind applying those requirements 
typical of older Standards that conflict with market requirements of a new 
technology. 
 
Background 
 In performance driven wireless technology, high interference 
immunity is critical to a robust receiver. However, achieving such high 
immunity levels comes at a cost, requiring expensive filters and high 
dynamic range components. In a cost driven wireless technology, if the 
mandated system performance is excessive, the cost of implementation can 
price a technology out of the market. 
 
Problem 1 
 A necessary requirement placed on traditional and modern receiver 
systems is the specification of a minimum acceptable amount of image 
rejection. With the inexorable proliferation of wireless systems integrated 
into our customary life, the concern over interfering systems is rightly 
justified. 
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 To this concern, in order to ensure basic performance, a minimum 
level of image rejection should be imposed. It is recommended to require a 
minimum acceptable image rejection level of 60 dB. 
 The receive image rejection currently imposed by HIPERMAN ETSI 
TS 102 177, “Broadband Radio Access Networks (BRAN); HIPERMAN; 
Physical (PHY) Layer” is 75 dB. 75dB rejection is certainly realizable, but 
imposes costly constraints on the receiver implementation. 60dB image 
rejection can be attained at a more sensible cost by several approaches. In 
the case of direct conversion receivers, no image frequency exists, so an 
image rejection requirement is not applicable. For receive architectures 
implemented by conversion to an intermediate frequency, front end RF 
filters providing 60dB rejection at the image frequency can be utilized. In 
the case of super-heterodyne receivers, additional IF filters with 60dB 
overall image rejection can also be provided. This implementation is shown 
in figure 1. 

 

 
Figure 1. Transceiver implemented with image reject filters 

 

 However, a more practical receive architecture might be one that 
portions the required image suppression across an image reject mixer and 
image reject filter. Image reject mixers, integrated within the RFIC, typically 
supply 25-30dB image suppression, while a reasonably priced image reject 
filter can supply the additional 30-35dB. Cascading the two image reject 
methods yields roughly 60 dB of image suppression. This type of transceiver 
is shown in figure 2. 
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Figure 2. Transceiver implemented with image reject mixers 

 

Conclusion 
 Imposing a minimum receive image rejection requirement of 60dB 
will set a minimum level of performance consistent with high quality 
systems while assuring the ability to architect a cost efficient receiver 
solution. The practical realization of 60dB image rejection is reasonable and 
provides substantial immunity to hostile signals.  60dB image suppression 
can be achieved cost effectively by the use of image reject mixers and filters, 
allowing low cost systems to be deployed with sufficient performance. It is 
also suggested that HIPERMAN ETSI TS 102 177 Standard follow in suit 
and relax the minimum receive image rejection requirement from 75dB to 
60dB. This will allow lower cost system solutions, while still permitting 
those interested in providing higher performance system solutions to do so. 
  
 
Problem 2 
 
TX Power Control, Relative Accuracy Requirements 
 
Another stringent performance requirement adversely affecting Radio cost is 
TX power control range accuracy. IEEE 802.16 for OFDM PHY in 
document P802.16-REVd/D1-2003, Section 8.4.9.1 states: 
 
“The transmitter shall support monotonic power level control of 30 dB minimum with a 
minimum step size of 1 dB, a relative accuracy of ± 0.5 dB for a SS and 10 dB minimum 
with a minimum step size of 1 dB and a relative accuracy of ± 0.5 dB for a BS. 



2003-11-05  IEEE C802.16d-03/77 
 

 Page 5 of 6 

Subscriber station supporting subchannelization shall be capable of monotonic power 
level control of 50 dB minimum.” 
 
Section 12.3.2, Table 303 of document P802.16-REVd/D1-2003 provides 
the OFDM PHY profile: 
 

 
 
 
According to the current requirements, a relative step accuracy of +/- 0.5dB 
is required for all transmit power level changes. In practical radio 
realizations this accuracy is difficult to achieve for modest step changes in 
transmit power, and impractical to implement for large step changes in 
power level.  It is recommended to change the relative step accuracy 
requirement of section 8.4.9.1 to more closely align with the transmit power 
control defined for WirelessMAN-SCa single carrier PHY and shown in 
table 293.  
 
Solution 
Change P802.16-REVd/D1-2003, Section 8.4.9.1 to read: 
 
A SS transmitter shall support 30 dB of monotonic power level control of 30 dB 
minimum with an absolute tolerance of +/-3dB, minimum step size of 1 dB, and 
relative accuracy of the lesser of +50% of the incremental power level step or +3 
dB. A Subscriber station supporting subchannelization shall be capable of 
monotonic transmit power level control of 50 dB minimum with an absolute 
tolerance of +/-3dB, minimum step size of 1 dB, and relative accuracy of the lesser 
of +50% of the incremental power level step or +3 dB.  , a relative accuracy of ± 
0.5 dB for a SS and 10 dB minimum with a minimum step size of 1 dB and a 
relative accuracy of ± 0.5 dB for a BS.  
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A BS transmitter shall support 10 dB of monotonic power level control with an 
absolute tolerance of +/-1 dB, minimum step size of 1 dB, and relative accuracy of 
the lesser of 50% of the incremental power level step or +1 dB.  
 
Change P802.16-REVd/D1-2003, Section 12.3.2, Table 303 to: 
 

Capability Minimum Performance 
 
Tx Dynamic range 

SS 
SS (if subchannelization supported) 
BS 

 
 

>   30 dB + 3dB 
>   50 dB + 3dB 
>   10 dB + 1dB 

 
Tx Power Level minimum adjustment step <   1 dB 

Tx Power Level minimum relative step accuracy Lesser of  50% of incremental 
power level step or + 3 dB 

 
 
 
 


