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Background and discussion
In previous RAN4 meetings, the mechanism, scenarios behind PIM generation and the possible impact on reference sensitivity were extensively discussed [2-4]. In this paper, text is proposed for the TR regarding possible PIM impact on BS receiver sensitivity.
Proposal

It is proposed that the attached text proposals are included in the BS PIM Work Item TR [1].
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TEXT PROPOSAL for TR body:

7
PIM impact on receiver performance

Considering the frequency domain relations for the generation of IM products, given the declared maximum RFBW and allocation of carriers, the IM3 products could potentially fall in own receive band as noise. For narrowband systems such as GSM, the IM products are also narrowband, while the IM products from wide band carriers or combination of wideband and narrowband carriers in multi-RAT operation will be broadband as shown in figure 1. 
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Figure 1
PIM impact on own receive band

To demonstrate a simple example calculation of possible PIM impact on reference sensitivity, we consider the following assumptions:

· Carrier power 2 x 43 dBm UTRA carriers

· Receiver Noise figure:
5 dB

· A conversion factor of 2.1 dB to convert the CW to UTRA modulation. The conversion factor is based on an empirical study.

· Third order PIM performance of e.g. antenna: -150 dBc @ 2x43 dBm CW

Based on the assumptions, the power of third order PIM products is 43-150= -107 dBm CW while the power of UTRA modulated PIM product would be -107 dBm + 2.1 dB (conversion factor) = -104.9 dBm /UTRA carrier BW.

Considering the noise floor of -103 dBm and the PIM level of -104.9 dBm (both normalized over a UTRA channel), the sensitivity degradation would be on the order of ~2 dB. 

In order for the PIM level calculated above to occur, a scenario would be required where both carriers are transmitted at maximum level, frequency domain condition of centre frequency of the receiver that fulfils the criteria of 2f1‑f2 MHz, and also operation of the BS in a band that would potentially suffer from PIM which makes this a kind of worst case scenario. 

For lower carrier powers, it can be assumed that passive IM3 products increase/decrease by 3 dB when the carrier power is increase/decrease by 1 dB. Note that in practice, the PIM products do not strictly follow this theoretical behaviour, where both lower and higher ratios for the increase/decrease are regularly observed in practical measurements.

The third order passive intermodulation products has the highest level while for higher order intermodulation, the PIM level decreases and thus, the focus here is on the third order PIM.

Due to strong similarities between UTRA and E-UTRA waveforms, the conversion factor as well as calculations can be assumed applicable also for E-UTRA.

A reasonable level of PIM requirement on the BS (similar to levels defined for the antennas) is desirable, which in addition to other mitigation schemes should be sufficient to handle PIM if and when it occurs. 
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