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1
Introduction
Current 3GPP specifications allow an exception for UE emission requirement when transmitter harmonic component hits a protected 3GPP operating band. However this exception definition does not cover the inevitable spreding of the harmonic in power amplifier due to intermodulation distortion.In this paper we proposed a minor change to verification process to accomodate this phenomenan.
2
Discusion
As mentionied in previous chapter UE is allowed to have an exception for emissions due to harmonic component of the signal. This means in practice that if the normal requirement for co-existence is -50 dBm / 1 MHz for harmonic signal the requirement is the general spurious emission requirement i.e. – 30 dBm for bands above 1 GHz and -36 dBm / 100 kHz for bands below 1 GHz. This exception is indicated with a note 2 in Table 6.6.3.2-1.

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 2nd, 3rd or 4th harmonic totally or partially overlaps the measurement bandwidth (MBW).

It has been observed that for REL-10 UE’s which needs to protect 3.5 GHz bands for which bands in 1.7 -1.9 GHz range can have a harmonic component there is a problem. PA in this frequency range have typically higher harmonic component than PA’s for bands in the 1 GHz region and due to spreding of this harmonic component and a UE can fail the UE to UE co-ex test as the IMD part of the harmonic component is more than – 50 dBm / 1 MHz and is not allowe to have the exception. So there has been cases where a UE having a harmonic compoenet of power level of – 40 dBm / 1 MHz is failing the co-ex test due to spreading of the harmonic in power amplifier. Reason why this has not been observed before is that REL-8 and 9 UE’s are not required to protect 3.5 GHz bands.
As an example we have measured an UE on band 2 using 1.4 MHz channel BW and 1 RB transmission BW. Result for 2nd harmonic in figure 1 is -34.9 dBm, which meets the general spurious emission limit and should be passing the test as an exception. In figure 2 the emission level is measured over 1 MHz measurement BW in the closest position where RB harmonic does not overlap measurement BW, i.e. the execption is not permitted. To improve measurement accuracy resolution BW is set to 30 kHz and power is integrated over 1 MHz measurement BW. It can be noted that part of the harmonic energy in leaking to the 1 MHz measurement BW and result failing the -50 dBm limit by about 1 dB. Further it can be noted that measurement setting is critical and result varies depending on test equipment settings e.g. resolution BW.
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Figure 1: Power measurement of 2nd harmonic (Band 2, 1.4 MHz ch, 1 RB)
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Figure 2: Emission measurement adjacent to 2nd harmonic

In our view this is not correct reason for to fail a UE and the intent of the note 2 is to allow exception for the whole entity of the harmonic component.

Proposal: Send an LS to RAN5 to instruct RAN5 to change the measurement procedure such way that the first measurement bandwidth on both sides of the harmonic component is allowed to have an exception due to the spreading of the harmonic in power amplifier.
3
Conclusion
In this contribution we have proposed to send an LS to RAN5 for them to change the measurement procedure of the harmonic exception.
Proposal: Send an LS to RAN5 to instruct RAN5 to change the measurement procedure such way that the first measurement bandwidth on both sides of the harmonic component is allowed to have an exception due to the spreading of the harmonic in power amplifier.
