3GPP TSG-RAN WG4 Meeting #63   











  
          R4-123636
Prague, Czech Republic, 21 May – 25 May , 2012
Source: 
Huawei
Title: 
TP for BS PIM scenarios
Agenda Item:
8.3
Document for:
Approval
1 Introduction
In [3], 3 typical interference scenarios in base station cellular system for PIM study were discussed. In this contribution, further consideration on PIM scenarios is provided.
This contribution is the revision of R4-122480 [3].
2 Discussion
Passive intermodulation is generated by the nonlinearity of passive components. Generally there are two types of passive nonlinearities in cellular systems, namely the contact non-linearity and material non-linearity. Typically, antenna, duplexer, cable, and the connectors between them are the main contributors to PIM products.

The PIM interference in wireless communication system is a well known phenomenon. When the high power transmitters and small signal receivers are co-located, the PIM products generated by nonlinear materials and metallic joints can cause serious intermodulation interference. The interference especially IM3 fallen into receiver band may cause the degradation of receiver sensitivity. There are 3 typical interference scenarios in base station cellular system.
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Figure 1: Scenario 1: PIM interference to the receiver of own BS
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Figure 2: Scenario 2: PIM interference to the receiver of other BS
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Figure 3: Scenario 3: PIM interference from PIM source outside of BS

Scenario1 is a major interference scenario in broad bandwidth and non-contiguous spectrum operation. It includes single band transmission and multi-band transmission sharing the antenna system. The duplexer, jumper cable, feeder cables, antenna, and the connectors between them are the major source of PIM. Compared to scenario 1, the difference of scenario 2 is that the victim is the other BS in other operator. While for scenario 3, the PIM source, e.g. corroded joint of tower is outside of BS system, which is normally considered in site engineering.
Scenario 3 can be separately considered in site engineering and it is not proposed to be specially studied in BS PIM SI. For scenario 2 due to 30 dB coupling loss between transmitter and receiver can be achieved, the PIM interference received at the receiver of other BS is far below the thermal noise and can be ignored. For example, we assume a GSM and a 5MHz UTRA are co-located with 46 dBm output power, assuming 150 dBc PIM, the worse level of PIM product is about -134 dBm/5MHz, which will only cause 0.01 dB desensitization. Hence it is proposed that RAN4 work on PIM SI can be limited within scenario 1.
3 Conclusion
In this contribution, we further discuss 3typical interference scenarios in base station cellular system for PIM study. Based on the investigation above, it is proposed that RAN4 work on PIM SI can be based on scenario 1. The text proposal for TR [4] is attached for approval.
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5
Scenarios for PIM
5.X
Site scenarios

The possibility of interference from PIM in wireless communication system is a well known phenomenon. The detailed mechanism behind PIM generation is described in clause 6. If the interference fall into the receiver band may cause degradation of receiver sensitivity. 
Figure 5-1 shows a typical interference scenarios for a base station, where PIM generated within the site creates potential interference to the BS own receiver. This is a major interference scenario in broad bandwidth and/or non-contiguous spectrum operation. It includes two categories: single band transmission and multi-band transmission sharing the antenna system. The duplexer, jumper cable, feeder cables, antenna, and the connectors between them are major potential sources of PIM. Scenarios where interference is created outside the site or when the interference victim is another BS are not covered by the present study.
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Figure 5.X-1: PIM interference to the receiver of own BS
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