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

1.1
Counter IM3 (CIM3) Implicit Specification
The measurement of CIM3 specification has changed compared to [6], whereas [6] used a comparison of power spectral density (PSD) measurements into a 6.25 kHz bandwidth, the ratio is now measured as total power of signal versus integrated CIM3 power. Simulation results show that a suitable conversion factor between the two CIM3 measurement methods is approximately 2 dB. 

CIM3 (dBc in terms of PSD/6.25 kHz) -2 dB ~= CIM3 (dBc in terms of power ratio)

Also this section is corrected assuming a worse case scenario. If the power backoff does not occur at the input to the transceiver for the allowed 3 dB A-MPR the CIM3 improvement for power backoff is approximately 1:1. In that case the worst case specification is for 1 RB on Region C. Consider:

· Worst case is for one RB, 23 dBm transmission

· 23 dBm in 1 RB implies a spectral density of 

· (23 - 10*log10(180e3/6.25e3))  = 8.4 dBm/6.25 kHz  

· Specification is -57 dBm / 6.25 kHz—see [4], 3 dB A-MPR and 2 dB correction factor give
· -57 dBm / 6.25 kHz -8.4 dBm / 6.25 kHz +3 dB AMPR + 2 dB (Conversion factor to power) = 60.4 dBc

Thus to meet the target -57 dBm / 6.25 kHz or better a minimum CIM3 requirement is ‑60.4 dBc. For a maximum 24 dBm transmission this requirement increases to ‑61.4 dBc. 
1.2
Folding of CIM3 and of the IQ imbalance term
Consider Band 1 aggression into the PHS Band and Band 34. As PHS and Band 34 have a guardband separation of more than a channel bandwidth from Band 1, the CIM3 is not a concern, neither are the folded imbalance terms (see [2] which by inference also applies to CIM3). The folded CIM3 is another matter as it has a reach of two channel bandwidths. The IQ imbalance term may also be folded by the PA but second order folding is required to reach beyond a single channel bandwidth--See Table 1 for a reference.
	
	Inband Emissions
	One Channel BW
	Two Channel BWs

	Imbalance
	Yes
	No
	No

	Folded imbalance
	Small
	Yes
	No

	2-Fold Imbalance
	Not relevant
	Yes
	Yes

	CIM3
	Small
	Yes
	No

	Folded CIM3
	Not relevant
	Yes
	Yes

	Carrier Feedthrough
	Yes
	No
	No

	Folded CF
	Small
	Yes
	No

	2-Fold CF
	Not relevant
	Yes
	No


Table 1: Reach of the effects of IQ Imbalance, CIM3 and carrier feedthrough due to folding at the PA
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. For a second-fold we will assume a folding factor of 35 dB. 
Note that for a single RB transmission, as with the correction factor for the CIM3 measurement, the application of folding factors for computing spectral density requires correction factors. These have been computed through simulation. Two approximations that are used in the analysis later are for

· K3 = 1 dB for cubic power of RB into 300 kHz 

· K5 = 1.5 dB for fifth power of RB into 300 kHz

1.3
Folded CIM3 and 2-Fold Imbalance Aggression into PHS Band
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Figure 1: Diagram illustrating folded CIM3 from Band 1 falling within PHS band
Folded CIM3

· Specification is -41 dBm/300 kHz 

· 24 dBm signal power
· -61.4 dBc CIM3 spec
· -11 dBc  PA folding
· -1.5 correction factor K5 (dBm to (dBm / 300 kHz) conversion)
· -49.9 dBm / 300 kHz

So there is margin for this specification (-48.9 < -41 dBm/300 kHz)
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Figure 2 – 2-fold imbalance aggression into PHS
2-Fold Imbalance Image

· Specification is -41 dBm/300 kHz 

· 24 dBm signal power   

· -25 dBc Imbalance spec

· -35 dBc PA 2-fold
· -1.5 dB correction factor K5
· = -37.5 dBm/300 kHz

So the 2-fold imbalance term fails this specification 
1.4 Folded CIM3 and 2-Fold Imbalance Aggression into Band 34

No correction factors are required for folded terms as the specification is into 1 MHz bandwidth which exceeds the bandwidth of the folded terms (3x180 kHz & 5x180 kHz).
Folded CIM3

· Specification is -50 dBm / MHz 

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

· 24 dBm    

· -61.4 dBc CIM3 spec

· -11 dBc  PA folding

· = -48.4 dBm all of which falls within a 1 MHz BW
Coexistence is violated: need 1-2 A-MPR for 20 MHz channel bandwidth or a relaxation of the of the -50 MHz/ MHz specification of 3 dB to provide adequate margin.
2-Folded Imbalance

· Specification is -50 dBm / MHz 

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

· 24 dBm    

· -25 dBc
· -35 dBc  PA 2-fold
· = -36 dBm all of which falls within a 1 MHz BW
Coexistence is violated: need substantial A-MPR for 20 MHz channel bandwidth
2. Summary

· Folded CIM3 can be an issue for Band 34 coexistence
· 2-Fold imbalance is definitely an issue for Band 34 coexistence
· Folded CIM3 is not an issue for PHS if channel bandwidth is added to 4 MHz guardband
· 2-Fold imbalance is an issue for PHS coexistence

· The 25 dBc specification for imbalance should be tightened

As a result of the issues with Band 34 presented here and in [6], it is clear that some relaxation of the specification of -50 dBm / MHz would be very helpful.  The analysis also shows that a imbalance spec of -25 dBc is quite inadequate and will force substantial A-MPR similar to that encountered in Band 13 as well as a relaxation of the coexistence specification.
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