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1. Background and discussion

The MSR PIM study item is approaching its closure and in this paper, we propose to add a new sub-clause capturing the summary and conclusions from the study item. First, the paper presents a short discussion followed by a text proposal for the concluding sub-clause.
During the PIM study item, a range of issues and aspects in relation to the objectives of the SI was extensively discussed. The objectives as stated in the SID were [2]:
The objective of the study item is to investigate the passive intermodulation issue from an overall perspective and to conclude on a way forward for the PIM problem and propose corresponding requirements for the BS specifications. It is proposed to primarily focus on the following steps:

1.
Understand the overall PIM mechanism, impact and level of degradation considering the PIM performance of the complete site infrastructure, including the BS.

2.
Conclude on reasonable new PIM-related requirements for the BS, set in relation to the site infra-structure PIM performance. Existing BS RF requirements and tests remain unchanged. Applicability conditions of new PIM-related requirements will be also investigated and defined.

3.
Consider and develop test methods so the PIM performance can be captured and tested properly.

The following gives a short summary of the issues and aspects discussed during the study:
· 
Scenarios where PIM may occur

· 
PIM generation mechanism and theory
· 
Extensive discussion on empirical conversion between CW and modulated 

· 
The lack of a BS requirement and test coverage capturing PIM in the existing specifications

· 
It was noted that all site equipment would generate and contribute to PIM, thus there is no point in defining an unreasonable PIM requirement on a complex structure BS which would only be one of many contributors to PIM.

· 
Current reference sensitivity requirements remain and apply as is, but in addition” in-direct BS PIM sensitivity” as a new requirement was agreed upon. Based on the conclusion on the conversion factor and the relation to other PIM sources, a BS PIM requirement level was agreed similar to the PIM requirement level of high quality antennas
· 
Deployment aspects and counter measure to mitigate PIM

· 
Higher order PIM products were also discussed but proven to have lower level than the third order products
· 
For some bands where third order PIM would not hit the receiver, there may be a need to define PIM requirements for higher order PIM.
· 
New additional scenarios have been identified after start of PIM SI, such as MB-MSR.
Considering the points above, it has been demonstrated that PIM is an important aspect that needs to be captured properly in the RAN4 specifications, in view of the scenarios identified when the PIM study item was started, as well as additional scenarios based on on-going work in 3GPP.
As stated in the SI objective, there is thus a need to define a proper and reasonable BS PIM related requirements in RAN4, which would mitigate possible PIM issues in addition to the counter measures documented. As already agreed and documented, the requirement should be at the same level as high quality complex structures such as high quality antennas.

Scenarios considering not only third order, but also higher order PIM, should be taken into account for the bands that would not have third order PIM, and the corresponding proper test configurations and tests should be developed.
2. Proposal

It is proposed that a new summary and conclusion chapter is agreed and that the attached text proposal is included in the BS PIM Work Item TR 37.808 [1].
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Summary and conclusion

Within the MSR-PIM study item a range of issues and aspects has been discussed and concluded. The mechanisms behind PIM generation, deployment scenarios as well as counter measures were studied. It was also concluded that all equipment within the site infra-structure would potentially contribute to PIM. 

There is currently no requirement or test coverage in existing specifications that captures the PIM performance. There is thus a need to define a proper BS PIM related requirement at the same level as other site infrastructure equipment with a complex structure, such as high quality antennas. RAN4 agreed on a new “indirect PIM sensitivity” requirement which is an addition to the current reference sensitivity requirement, which will remain the same as is. 
To drive the “in-direct PIM sensitivity” requirement, extensive discussion and empirical studies were performed to conclude on the conversion factor between CW and modulated signal and the wanted signal level. Because of the relation to other parts of the site infrastructure contributing to the PIM performance it is concluded that putting an unreasonable PIM requirement on the BS would not resolve the real PIM issue.

Additional scenarios such as MB-MSR were also discussed, based on work items starting after the PIM study item.

The main focus of the study item concerned third order PIM products, discussions and empirical measurements on higher order PIM products were conducted, resulting in the conclusion that the third order PIM products have the highest level. In some bands the receive band can potentially get a direct hit from third order PIM, but there are other bands without third order PIM issues where there is a potential for higher order PIM products to hit the receiver. There may therefore be a need to also include higher order PIM requirements (at the same level as for third order) for these additional bands to have requirement coverage.

A possible future Work Item for PIM should capture the following:

· 
Define a proper BS PIM related requirement based on the SI conclusion on the “indirect PIM sensitivity” requirement in terms of definition and level.

· 
Ensure that the “indirect PIM sensitivity” requirement would also capture higher order PIM for concerned bands, where no third order PIM would occur.

· 
Consider additional scenarios such as MC/CA and MB-MSR and ensure that such scenarios are properly covered with the “indirect PIM sensitivity” requirement.

· 
Investigate and define proper test configurations to ensure that proper order of PIM is provoked, hitting the receive bands given the declared parameters for the BS (e.g. maximum supported RFBW).
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