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1 Introduction
NB-IoT BS core requirements were completed in RAN4#79 and performance requirements in RAN4#81. 
After some additional investigations related to narrowband intermodulation requirement, spurious responses might be generated, depending on radio design, due to the high power CW signal which is very close to the wanted sub-carrier. A way forward [4] was agreed during last RAN4#82b meeting where an exception was agreed, further investigations were still needed to finalize specification.
This contribution further elaborates on the remaining open items and concludes on the final exception specification.
2 Discussion
The agreed way forward [4] left the following open items for further investigation and conclusion at RAN4#83 meeting:

· Offset value to shift CW signal when testing narrowband intermodulation requirement and there is a spurious response.
· If such exception should also be applicable for the intermodulation requirement.

· Why the exception would be different for narrowband intermodulation requirement and for blocking requirement.

2.1 Offset value
To address the spurious response issue when testing narrowband intermodulation requirement, agreement was the CW signal should be shifted with an offset of N kHz and then E-UTRA PRB should also be shifted with an offset of 2*N kHz, this to generate the IM image on the NB-IoT PRB with similar characteristics. 

This N value is further discussed in the following paragraphs. The goal of this offset is to move the spurious response away enough from the NB-IoT PRB (tone) under test.
First, it was suggested that this N value might be negative. But this would mean the CW signal would even be closer to the NB-IoT PRB, which would create an even stronger (impact would be larger in frequency domain) spurious response, with the risk of that spurious response would still be leaking in NB-IoT PRB, even if its center would shift.

To make sure this spurious would move far enough from the tested NB-IoT tone, our proposal is to shift the CW with 180 kHz, having then N=180 kHz. Note that we proposed previously 200 kHz as initial thinking was about moving the E-UTRA carrier with the corresponding offset (it should have been aligned with the 100 kHz channel raster then), but another E-UTRA PRB of the same E-UTRA adjacent carrier could be used instead, and then the 180 kHz unit would work fine.
Proposal: When testing Narrowband intermodulation requirement, allow one exception due to spurious response shifting CW signal by 180 kHz and using interferer E-UTRA PRB shifted by 360 kHz (if n was the interferer E-UTRA PRB with nominal requirement, considering then the PRB n+2 from that same adjacent E-UTRA signal).
2.2 Intermodulation requirement and spurious response

For the narrowband intermodulation requirement, the spurious response is mainly due to the LO design. For the general intermodulation requirement, the spurious response should be due to the ADC. Depending on the spurious free dynamic range requirement set for this ADC, spurious response would be observed or not. More stringent design requirement on this ADC would avoid this of course.
2.3 Exception comparison: blocking vs narrowband intermodulation

Both narrowband Intermodulation requirement and blocking requirement might have spurious response issue depending on HW implementation. But their impacts for each requirement are not comparable:
For blocking, the CW Interferer level is -15 dBm, while it’s -52 dBm for Narrowband intermodulation. This means:
· For the same frequency offset, the spurious response (from blocking) will have much higher power level and potentially wider impact in frequency.

The spurious response from blocking might so interfere on several consecutive NB-IoT subcarriers. This is not the case for the spurious response from narrowband intermodulation as described in [3].
· The spurious response from blocking at larger frequency offset from CW interferer would still have relevant power that might impact NB-IoT sub-carrier wanted signal.

There would be so several occurrences of those spurious response from blocking over the tested frequency range that would impact NB-IoT sub-carriers. Again, this won’t be the case for the spurious response from narrowband intermodulation as described in [3].

As mentioned previously, the referenced contribution [3] describes precisely why there would be only one spurious response’s occurrence impacting one NB-IoT tone for narrowband intermodulation requirement. While contribution [5] provides further explanations about blocking requirement and potential spurious response exceptions.
3 Conclusion
In this contribution, we proposed offset value to be applicable to CW and interfere E-UTRA PRB when a spurious response is observed for narrowband intermodulation requirement. As the goal of this requirement is to test intermodulation, moving with a limited offset the interferers does not relax requirement. 

We also discussed if such spurious response might be observed for the general intermodulation requirement and finally elaborated why we have different type of exceptions for blocking and narrowband intermodulation requirements.
Proposal: When testing Narrowband intermodulation requirement, allow one exception due to spurious response shifting CW signal by 180 kHz and using interferer E-UTRA PRB shifted by 360 kHz (if n was the interferer E-UTRA PRB with nominal requirement, considering then the PRB n+2 from that same adjacent E-UTRA signal).
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