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1. Introduction
Coexistence issues discussed show assumptions and effect of Counter IM3 and its folded image as well as PA regrowth. The victim bands considered are the PHS Band and Band 34.

1.1
Counter IM3 (CIM3) Implicit Specification
The recent specifications for Band 13 [5] make -60.6 dBc an implicit specification for CIM3. This specification can be derived from the worst case scenario of 3 RBs on Region C. Consider:

· Worst case is for three RBs, 23 dBm transmission

· Specification is -57 dBm / 6.25 kHz—see [4]
· 23 dBm in 3 RBs implies a spectral density of  

(23 - 10*log10(3*180e3/6.25e3))  = 3.6 dBm/6.25 kHz  

· -57 dBm / 6.25 kHz -3.6 dBm / 6.25 kHz = -60.6 dBc

Thus to meet the target -57 dBm / 6.25 kHz or better a minimum CIM3 requirement is ‑60.6 dBc.
1.2
Folding of CIM3
As presented in [2] the CIM3 is not a concern when there is a guardband equal or larger than the channel bandwidth as is the case for PHS and Band 34 with respect to Band 1. However, the PA causes a folding (3rd order mixing) of the CIM3 with the fundamental allowing it to victimize bands located between one and two channel bandwidths away from Band 1. Folded CIM3 may then victimize both PHS and Band 34. As folding attenuation we suggest 11 dB which means that the folded term resulting from mixing the CIM3 with the desired signal is 11 dB lower than the CIM3 itself. 

1.3
Folded CIM3 and PHS Band
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Figure 1: Diagram illustrating folded CIM3 from Band 1 falling within PHS band
· Specification is -41 dBm/300 kHz 

· 23 dBm/180 kHz peak density   

· -60.6 dBc CIM3 spec

· -11 dBc  PA folding

· = -48.6 dBm/180 kHz = -46.4 dBm/300 kHz

· The last assumes constant density 

· (pessimistic assumption)

So there is margin for this specification (-46.4 < -41 dBm/300 kHz)
1.4
Folded CIM3 and Band 34

· Specification is -50 dBm / MHz 

· Band 34 is 30 MHz away so the concern is for 20 MHz channel bandwidth option

· 23 dBm / 180 kHz peak density (single RB)   

· -60.6 dBc CIM3 spec

· -11 dBc  PA folding

· = -48.6 dBm / 180 kHz = -47.1 dBm / MHz

· Density conversion from simulation analysis
Coexistence is violated: need 1-2 A-MPR for 20 MHz channel bandwidth
2. PA Regrowth Issues for Band 1 Coexistence

Consider PA model from [1] to evaluate regrowth pattern, other assumptions are:
· QPSK Modulation

· 23 dBm

· No MPR

2.1
Band 1 Coexistence with PHS Band
Assume the separation is 4 MHz + channel BW: the result for a 10 or a 20 MHz channel bandwidths are illustrated in Figure 2 & 3 and show a small margin.

[image: image2]
Figure 2: Illustration of Band 1 aggression on PHS Band for a 10 MHz channel

[image: image3]
Figure 3: Illustration of Band 1 aggression on PHS Band for a 20 MHz channel
2.2
Band 1 Coexistence with Band 34

Assume a separation of 30 MHz: the result for a 10 MHz channel bandwidth is illustrated in Figure 3 and fails coexistence with a likely 1 dB A-MPR required. Figure 4 shows a worse failure for a 20 MHz channel requiring at least 3 dB of A-MPR.

[image: image4]
Figure 4: Illustration of Band 1 aggression on Band 34 for a 10 MHz channel


[image: image5]
Figure 5: Illustration of Band 1 aggression on Band 34 for a 20 MHz channel
3. Summary

· Folded CIM3 can be an issue for Band 34 

· Folded CIM3 is not an issue for PHS if channel bandwidth is added to 4 MHz guardband

· PA regrowth not and issue for PHS as long as channel bandwidth is added to 4 MHz guardband

· PA regrowth is an issue for Band 34 coexistence for 10, 15 and 20 MHz channel bandwidths
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