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1. Introduction
This document presents how base station intermodulation and narrowband intermodulation performance requirements are defined in the UTRA system and proposes how these requirements can be specified for the E-UTRA system.
2. Discussion
The intermodulation performance requirement for the UTRA system is specified as a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency (with a mean power of -115dBm) in the presence of two interfering signals (CW signal with a mean power of -48dBm and WCDMA signal with a mean power of            -48dBm) which have a specific frequency relationship to the wanted signal. The intermodulation performance requirement is specified for the wide, medium and local area base stations. Additionally, narrowband intermodulation performance requirement is specified (CW signal with a mean power of -47dBm and GMSK modulated signal with a mean power of -47dBm) [1].
Also for the E-UTRA system the intermodulation performance requirement can be specified for different base station classes. However, we would like to start considerations for one base station class – the wide area base station.
The intermodulation performance requirement of the E-UTRA system can be specified as a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. This is shown in Table 1 for intermodulation and in Table 2 for narrowband intermodulation.
We propose the interfering signals for E-UTRA base station intermodulation performance requirement would be CW and 5MHz E-UTRA signal. 5MHz E-UTRA signal would cover both UTRA modulation formats and other bandwidth E-UTRA interferers. This would simplify the test equipment. In case of narrowband intermodulation performance requirement we propose to have the following interference signals: CW signal and single resource block transmission from an adjacent E-UTRA system (5MHz system bandwidth).
The offset between the CW interfering signal centre frequency and the nominal band edge of the wanted carrier is proposed to be 7.5MHz for all E-UTRA bandwidths. The offset between the 5MHz E-UTRA interfering signal centre frequency and the nominal band edge of the wanted carrier is proposed to be specified on the basis of the worst case scenario – the intermodulation products fall (almost) on the edge resource blocks of an operating system bandwidth (assuming 90% bandwidth efficiency and the constraint that the E-UTRA interferer should be on the 100 kHz raster). In UTRA the frequency offsets correspond to the 2nd and to the 4th adjacent channel for first (CW signal) and for second interfering signal (WCDMA signal), respectively. 
We also foresee the need for narrowband intermodulation performance requirement in which the frequency offsets of the interfering E-UTRA narrowband signals are closer to the E-UTRA victim carrier. In case of narrowband intermodulation performance requirement for each system bandwidth of a victim system, the CW signal and interfering single resource block centre frequency offsets to the band edge of a victim system could be defined assuming there are fixed centre frequencies of interfering single resource blocks in 5MHz system bandwidth (offset = 340kHz, 520kHz, etc.) and assuming the CW signal is chosen such that it corresponds approximately to the centre frequency of the closest possible interfering resource block (offset ≈ 340kHz). Undesired intermodulation product will always be produced on the centre frequency of the closest victim resource block to the interfering signal (assuming 90% bandwidth efficiency), i.e. this is the edge RB of the victim carrier. These frequency offsets would correspond to the worst case in the sense that they are the closest possible to the victim carrier and thus the least amount of RX filtering would be available to mitigate against intermodulation.
The mean power of CW, single resource block and 5MHz E-UTRA interfering signals is proposed to be equal to -55dBm. It was shown in [2] there is a low probability (1.08%) that mean power of both first and second interfering signal (generating undesired intermodulation product) exceeded -55dBm simultaneously, using PC set 1 (worst case scenario).
The wanted signal is proposed to be according to the REFSENS conditions suggested in [3], i.e. an E-UTRA signal spanning the whole system bandwidth.
E-UTRA bandwidth options below 5MHz are FFS.

Table 1. Proposed working assumption for E-UTRA BS intermodulation performance requirement
	E-UTRA

Assigned BW (MHz)
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal offset to the band edge of the wanted carrier [MHz]
	Type of interfering signal

	X
	[REFSENS + [tbd]dB]
	[tbd]
	[tbd]
	CW

	
	
	[tbd]
	[tbd]
	tbd E-UTRA signal

	Y
	[REFSENS + [tbd]dB]
	[tbd]
	[tbd]
	CW

	
	
	[tbd]
	[tbd]
	tbd E-UTRA signal

	5
	[REFSENS + [6]dB]
	[-55]
	[7.5]
	CW

	
	
	[-55]
	[17.5]
	5MHz E-UTRA signal

	10
	[REFSENS + [6]dB]
	[-55]
	[7.5]
	CW

	
	
	[-55]
	[18]
	5MHz E-UTRA signal

	15
	[REFSENS + [6]dB]
	[-55]
	[7.5]
	CW

	
	
	[-55]
	[18.3]
	5MHz E-UTRA signal

	20
	[REFSENS + [6]dB]
	[-55]
	[7.5]
	CW

	
	
	[-55]
	[18.5]
	5MHz E-UTRA signal

	Note: wanted signal is an E-UTRA signal spanning the whole system bandwidth


Table 2. Proposed working assumption for E-UTRA BS narrowband intermodulation performance requirement

	E-UTRA

Assigned BW (MHz)
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering signal offset to the band edge of the wanted carrier [kHz]
	Type of interfering signal

	X
	[REFSENS + [tbd]dB]
	[tbd]
	[tbd]
	CW

	
	
	[tbd]
	[tbd]
	tbd E-UTRA signal

	Y
	[REFSENS + [tbd]dB]
	[tbd]
	[tbd]
	CW

	
	
	[tbd]
	[tbd]
	tbd E-UTRA signal

	5
	[REFSENS + [6]dB]
	[-55]
	[360]
	CW

	
	
	[-55]
	[1060]
	E-UTRA signal*

	10
	[REFSENS + [6]dB]
	[-55]
	[415]
	CW

	
	
	[-55]
	[1420]
	E-UTRA signal*

	15
	[REFSENS + [6]dB]
	[-55]
	[380]
	CW

	
	
	[-55]
	[1600]
	E-UTRA signal*

	20
	[REFSENS + [6]dB]
	[-55]
	[345]
	CW

	
	
	[-55]
	[1780]
	E-UTRA signal*

	Note*: Interfering signal consisting of one resource, 5MHz E-UTRA
Note2: wanted signal is an E-UTRA signal spanning the whole system bandwidth


3. Conclusion

In this contribution the base station intermodulation and narrowband intermodulation performance requirement considerations were presented for the E-UTRA system.
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