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1.
Introduction

The SI proposal for Passive InterModulation (PIM) handling for Base Stations was approved in RAN#55 [1]. The objective of the SI is to conclude on a way forward for the PIM problem and propose corresponding requirements for the BS specifications.
A proposal on the PIM requirement for BS was discussed in RAN4#64bis [2], but no conclusion was made. In this paper, we provide some comments on this proposal, and recommend a way forward for the PIM requirement for BS.
2.
Discussion
We have shown in the contribution on PIM in RAN4#59AH [3] that when the RF bandwidth of a (single band) BS is larger than half of the transmit-receive (TX-RX) separation of the band, the 3rd order PIM products caused by mixing of multi-carriers will fall within the BS receive band causing receiver desensitization.

Furthermore, we have shown in numerous contributions on Carrier Aggregation (CA) of different band combinations (e.g. [4, 5]) that the intermodulation (IM) products caused by multi-carriers transmission in a (multi-band or CA capable) BS will fall within the BS receive band (of own receiver or other BS receivers that share the same antenna system) causing receiver desensitization.
However, we have also provided some possible remedies to prevent the PIM distortion as follows:

1.
Limit the BS RF bandwidth to be lower than the one which would cause PIM distortion. This will ensure the PIM products will not fall into the BS receive band.

2.
Use separate antenna elements for the transmitter and receiver. This could be done with the higher frequency bands using state-of-the-art Adaptive Active Antenna (AAA). With the performance target of current antenna system and the extra coupling loss between the transmitter and receiver antenna elements, the PIM products should be low enough in level that they would not cause BS receiver desensitization.
3.
Use separate transmitter chains and antenna elements for transmitting the multi-carriers within the BS RF bandwidth. This technique could also be used for load balancing between the multiple transmit antennas of a BS.

4.
Ensure the antenna path meets very stringent 2nd and 3rd order PIM specification so that the PIM will not cause BS receiver desensitization.
The proposal in [2] is to specify an additional BS reference sensitivity requirement that allow a [2.2] dB relaxation when the BS is configured to transmit multi-carriers with which the IM products will fall within the BS receive band. To this proposal, we would like to provide some comments as follows:
1.
The [2.2] dB relaxation is based on the assumptions of 2 x 43 dBm BS carrier power and -150 dBc antenna 3rd order PIM performance [6]. But as we have shown in [4], the 2nd order IM products of BS supporting CA of Band 8 and Band 20 may fall into the BS receive band of Band 3. Hence the 2nd order PIM would be a problem for a multi-band or CA capable BS with antenna sharing that covers Band 3, 8 and 20. Since the 2nd order PIM would be more damaging that the 3rd order PIM [7], its impact should first be studied before deciding on the proposed [2.2] dB relaxation.
2.
The additional requirement is referenced to the BS antenna connector (as the existing sensitivity requirement). This mean that there would be another [2.2] dB sensitivity degradation from the PIM distortion of the antenna system connected to the BS (using the same calculation as [6]). Hence the BS receiver desensitization would become notable ([4.4] dB).
3.
It is not clear whether the additional requirement also covers BS with Active Antenna System (AAS) which is being studied in another SI. Or another relaxation value shall be applied for BS with AAS.
4.
It is not clear whether the additional requirement is mandatory for all BS or optional for BS which would be impacted by PIM distortion. It should be noted that mandating the requirement for all BS will unnecessarily increase the cost and complexity of the BS that are not designed to operate in transmit-receive bandwidth that would cause PIM distortion.
In view of the aforementioned issues, we recommend RAN4 to study more carefully before agreeing on the proposal in [2] or any PIM requirement for BS. Meanwhile, the remedies above could be applied to prevent the PIM distortion in the BS.
3.
Conclusions
In this paper, we have provided some comments on the proposed PIM requirement for BS, and recommend RAN4 to study more carefully and solve the identified issues before agreeing on the proposal or any PIM requirement for BS. We also provided some possible remedies to prevent the PIM distortion in the BS.
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