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1 Introduction
In current TR 37.808 V0.7.0 clause 8.2, some counter measures are described to reduce the impact of PIM product. When reviewing these counter measures, there are unclear sentence which may cause misunderstanding. In this contribution, we provide discussion and text proposal for TR37.808 on these counter measures.
2 Discussion

One of the counter measures is reduction of output power.

-
Reduced output power: The level of PIM products would be reduced by 3 dB (both higher and lower values are regularly observed) for every dB reduction in output power.
The theoretical background is discussed in clause 6.1 of TR37.808 and measurement results in clause 6.2. It is clearly stated that the 1 dB - 3 dB relations are theoretical for 3rd order inter-modulations and in the real scenarios this rule may be not reliable. E.g. the characteristics of some nonlinear junction create an increase in PIM lower than 3 dB. Hence our proposal is to clarify it clearer that the 3 dB rule is theoretical.
-
Reduced output power: Theoretically, the level of 3rd order PIM products would be reduced by 3 dB (both higher and lower values are regularly observed) for every dB reduction in output power.

Another counter measure we want to discuss is copied as below.
-
Separation of signals for different bands: A separation of the transmitter paths for different bands in case of multi-band transmission (also applicable on antennas) would create additional isolation and thus reduce the level of inter-band PIM components.
It is shown in Figure 2-1 that two possible paths may cause low order PIM product: 1. the inter-modulation product comes from the combination of the TX of different bands, which is marked as path A in Figure 2-1; 2. the inter-modulation of Band X TX will impact the receiver of Band Y, which is marked as path B. The counter measure described in the TR 37.808 is well defined for path A while it is missed to mention path B. Hence the following text is proposed: 





Figure 2-1: possible paths of PIM
-
Separation of signals for different bands: A separation of the signal paths for different bands in case of multi-band transmission (also applicable on antennas) would create additional isolation and thus reduce the level of inter-band PIM components or products.
Although the intention of the clause in the TR 37.808 is provide some examples on counter measures, we think it will be the guidance to consider PIM issue as a comprehensive infrastructure point view. So it is proposed to update the text for the counter measures in TR 37.808.
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<Start of TP for TS 37.808>
8.2
PIM counter measures

In case the passive intermodulation occurs on some sites, there are some counter measures that can be deployed to reduce the impact. Some example counter measures are as following:

-
High quality low PIM site infrastructure components: The lower the PIM level on site infra-structure components, the lower the impact.
-
Reduced output power: Theoretically, the level of 3rd order PIM products would be reduced by 3 dB (both higher and lower values are regularly observed) for every dB reduction in output power.

-
TMA usage: The usage of low noise antenna amplifiers can reduce the impact of PIM caused by components on the BS side of the amplifier, thereby reducing the degradation in the receiver.

-
Allocation and planning of carriers: This would affect the frequency domain criterias where third order PIM can be avoided. Note that higher order PIM has lower level than the third order.

-
Separation of RX and TX signals (no duplexed BS implementation): A separation of RX and TX signals (also applicable on antennas) would create high isolation and thus the PIM levels would linearly decrease with isolation.

-
Separation of signals for different bands: A separation of the signal paths for different bands in case of multi-band transmission (also applicable on antennas) would create additional isolation and thus reduce the level of inter-band PIM components or products.
In some cases if needed a combination of counter measures such as above can be used to mitigate the impact of PIM.
<End of TP for TS 37.808>
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