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1.
Background and discussion
In previous RAN4 meeting, the possible need to define PIM requirements for the BS and how the testing of such requirement can be handled was discussed [2,3]. In this paper, we propose text for new PIM related RF requirements.'
This contribution is a revision of [4], where the relation to active IM is clarified, a note is added regarding BS with integrated antennas and some editorial updates are made. The statement on what is required from the test system is also moved to the “Testing aspects” clause in [5].
2.
Proposal

It is proposed that the attached text proposals are included in the BS PIM Work Item TR 37.808 [1].
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9
New PIM-related RF requirements


 Some important aspects to consider and derive new PIM related requirements are as follows:

· PIM products can be generated from the antenna port of the duplexer in the BS, through connectors, jumper cable, feeder cables, all site equipment including the antennas.

· Third order PIM has the highest level compared to higher order PIM and thus the third order PIM is to be addressed in the SI.

· PIM may occur in specific bands, given a certain declared maximum RFBW which would satisfy the frequency domain conditions for PIM.

· Since all components within site infrastructure contributes to PIM, it is important to have a proper BS PIM requirement, similar to high quality site equipment such as antennas.

· In the existing BS specification or conformance specifications, there are no requirements or tests defined to capture the performance of BS PIM. The existing requirements capture other aspects and would assume isolation of 30 dB between the transmitter and the receiver (e.g. emission requirements for protection of own or different BS).

· PIM can indirectly be measured as an additional reference sensitivity requirements. The existing requirements are unchanged. Such a measurement would cover both PIM and active IM.
For the possibility to set BS requirements for PIM, there are two options:

Option 1:
The specifications remain as they are today without any additions. 

This may not be the best option since the PIM performance of the BS would then remain unknown. Countermeasures can still be used to mitigate the impact but it would be difficult to choose proper counter measures if the BS PIM characteristic is unknown.

Option 2: Define relevant PIM requirements for the BS. 

Since all components included in the site infrastructure would potentially contribute to PIM, the BS PIM requirements should be chosen on the same level as high quality site equipment such as antennas. By defining proper and reasonable PIM requirements for the BS, the impact of the BS part would become predictable and proper counter measures could be more efficiently used.

Assuming that Option 2 is adopted, the minimum BS PIM performance should be equivalent to -150 dBc @ 2x43 dBm CW, similar to high quality antennas. Considering the need for generation of CW signals in the BS and the fact that PIM measurements usually are quite difficult, we would propose to introduce an indirect measure based on measuring the PIM sensitivity.

The indirect PIM sensitivity method is based re-calculating the -150 dBc @ 2x43 dBm CW to a noise level that can linearly be summed with the BS specified noise floor as further elaborated in sub-clause 7. By setting up two modulated carriers (5 MHz UTRA or E-UTRA) with a frequency relation where a third order PIM product would hit a receive channel for measuring the receiver sensitivity of this particular channel, one indirectly measures and ensures that the PIM generated in the BS fulfils the required criteria. The indirect PIM sensitivity method is illustratred in figure 1.
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Figure 9-1: Visualization of indirect PIM sensitivity measurement


As an example, the indirect PIM sensitivity requirements for a wide area BS can be formulated as in Table 9‑1, based on the PIM impact on reference sensitivity estimated in clause 7:

Table 9-1: Example Wide Area BS in-direct PIM sensitivity levels

	Channel bandwidth [MHz]
	Reference measurement channel
	 Indirect PIM sensitivity level
 [dBm]

	E-UTRA 1.4*
	FRC A1-1 in Annex A.1 in 36.104
	[-106.8+2.2]

	E-UTRA 3*
	FRC A1-2 in Annex A.1 in 36.104
	[-103.0+2.2]

	E-UTRA 5
	FRC A1-3 in Annex A.1 in 36.104
	[-101.5+2.2]

	UTRA 5
	According to A.1 in Annex A, 25.104
	[-121+2.2]

	Note*: 
E-UTRA band widths of 1.4 MHz and 3 MHz can be used if the vendor declares no support for E-UTRA bandwidths of 5 MHz and larger.


The proposed approach also has the benefit that it captures all contributions from the BS, including the active IM. Note that the proposed new requirement does not affect any existing requirements, but is rather an addition to existing requirements.
NOTE:
The requirement above is based an indirect measurement at the antenna connector. Assessment of PIM performance for other BS configurations (e.g., with an integrated antenna) may have a different requirement.
The proposed in-direct PIM sensitivity requirement would require a new test configuration enabling to generate a PIM product into own receive channel and it would consequently require additions to the conformance specifications. This is further discussed in clause 10.
3GPP
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