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Introduction 

In this paper, we initiate the discussion on the transmitter intermodulation requirements for MSR. Although the requirements are not exactly the same in UTRA, E-UTRA and GSM, due to existing synergies it should be possible to create a generic MSR requirement for transmitter inter-modulation for MSR.

Discussion

In UTRA [1] the transmit intermodulation requirement is formulated as following:

6.7
Transmit intermodulation

The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.
The transmit intermodulation level is the power of the intermodulation products when a WCDMA modulated interference signal is injected into the antenna connector at a mean power level of 30 dB lower than that of the mean power of the wanted signal. The frequency of the interference signal shall be +5 MHz, ‑5 MHz, +10 MHz, ‑10 MHz, +15 MHz and ‑15 MHz offset from the subject signal carrier frequency, but exclude interference frequencies that are outside of the allocated frequency band for UTRA-FDD downlink specified in subclause 5.2. 

6.7.1
Minimum requirement

The transmit intermodulation level shall not exceed the out of band emission or the spurious emission requirements of clauses 6.6.2 and 6.6.3in the presence of a WCDMA modulated interference signal with a mean power level 30 dB lower than the mean power of the wanted signal.

In E-UTRA [2], the same approach as in UTRA is used with a different interferer type as follows:

6.7
Transmitter intermodulation

The transmit intermodulation requirement is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the own transmit signal and an interfering signal reaching the transmitter via the antenna. The requirement applies during the transmitter ON period and the transmitter transient period.

6.7.1
Minimum requirement

The transmitter intermodulation level is the power of the intermodulation products when an interfering signal is injected into the antenna connector. The wanted signal channel bandwidth BWChannel shall be the maximum bandwidth supported by the base station. The offset of the interfering signal from the wanted signal shall be as in Table 6.7.1‑1.

Table 6.7.1-1 Interfering and wanted signals for the Transmitter intermodulation requirement

	Parameter
	Value

	Wanted signal
	E-UTRA signal of maximum channel bandwidth BWChannel

	Interfering signal type
	E-UTRA signal of channel bandwidth 5 MHz

	Interfering signal level
	Mean power level 30 dB below the mean power of the wanted signal

	Interfering signal centre frequency offset from wanted signal carrier centre frequency
	-BWChannel /2 - 12.5 MHz

-BWChannel /2 - 7.5 MHz

-BWChannel /2 - 2.5 MHz

BWChannel /2 + 2.5 MHz

BWChannel /2 + 7.5 MHz

BWChannel /2 + 12.5 MHz

	NOTE:
Interfering signal positions that are partially or completely outside of the downlink operating band of the base station are excluded from the requirement.


The transmitter intermodulation level shall not exceed the unwanted emission limits in subclause 6.6 in the presence of an interfering signal according to Table 6.7.1‑1. The measurement may be limited to frequencies on which third and fifth order intermodulation products appear, considering the width of these products.

Both UTRA and E-UTRA use interferers with same bandwidth, signal level and offset. The difference is the modulation where the UTRA interferer is based on a WCDMA modulated signal while the E-UTRA interferer is OFDM modulated. 

GSM [3] has also similar requirement in terms of interferer level but it is based on CW interferer at offsets larger than 800 kHz.  The GSM Intra BTS inter-modulation requirement (Clause 4.7.2 in TS 45.005 [3]) is proposed to be treated as MSR single RAT requirements to ensure the integrity of the GSM system. Note that it is also proposed to apply as a multi-RAT requirement for GSM transmission [4].
4.7.1
Base transceiver station

An interfering CW signal shall be applied to the transmit antenna port, within the relevant BTS TX band at a frequency offset of ( 800 kHz, and with a power level 30 dB below the power level of the wanted signal.

The intermodulation products shall meet the requirements in subclause 4.7.2.

4.7.2
Intra BTS intermodulation attenuation

In a BTS intermodulation may be caused by combining several RF channels or amplification of multiple carriers to feed a single antenna, or when operating them in the close vicinity of each other. The BTS shall be configured with each transmitter operating at the maximum allowed power, with a full complement of transceivers and with modulation applied. The requirement specified for the multicarrier BTS shall apply for all supported configurations of the multicarrier BTS independently of the number of active carriers, assuming equal power distribution between all carriers, and independently of the modulation type. For the measurement in the transmit band the equipment shall be operated at equal and minimum carrier frequency spacing specified for the BSS configuration under test. For the measurement in the receive band the equipment shall be operated with such a channel configuration that at least 3rd order intermodulation products fall into the receive band.

A possible generic Transmit intermodulation requirement can use both modulated wideband interferers and a CW interferer at lower offsets, but maintain the already harmonized interferer level. By adopting this approach we create added value for all concerned technologies, where both narrowband CW as well as wideband modulated interferers are covered.

For MSR transmit intermodulation requirement we propose the following for both BC1 and BC2:

· Interferer type:
WCDMA/OFDM modulated with 5 MHz BW and CW
· Interferer level:
30 dB below the power level of the wanted signal

· Interferer offset: 
2.5, 7.5 and 12.5 MHz from RF BW edge for modulated interferer


≥800 kHz from RF BW edge for CW interferer
Summary
In this paper, we initiate the discussion on transmit intermodulation requirement for MSR and propose a generic requirement based on a combination of CW and wideband modulated interferers using existing level and offset.

By this approach, an added value for every concerned RAT is achieved through a broader scope of the requirement.
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