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1 Introduction
The MSR scenarios have been extensively discussed during previous RAN4 meetings. Scenarios related to band category 2 where combination of GSM, UTRA and E-UTRA is possible indicate that various RATs with different power spectral densities would need to share a common transmitter. This paper elaborates on transmitter characteristics when GSM and UTRA are deployed in a mixed RAT scenario.
2 Discussion
Assuming a transmitter consisting of a power amplifier and linearization schemes that give linearity of  ~-60 dBc, and a transmitter is used for GSM single RAT with up to 3 carriers and a total power of 60 W, the classic GSM IM products become evident while the wide band noise is negligible (see figure 1)
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Figure 1
Single RAT GSM (total power of 60 W)
Adding a UTRA carrier but keeping the total power constant (60 W) the inter-modulation products caused by UTRA appears as wideband noise (see figure 2). The wideband noise is not only the results of UTRA frequency components but also of the mix of UTRA and GSM. 
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Figure 2
UTRA+3 GSM carrier (total power = 60 W)

Increasing the UTRA carrier power additionally not only affects he behaviour of the classical GSM IM products but also the generated inter-modulation products related to UTRA which is seen as noise (see figure 3).
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Figure 3
Increase in UTRA carrier while total power is kept constant
By gradually increasing the UTRA carrier power while maintaining the same total output power from the transmitter, the IM characteristics will change. The noise related to UTRA increases while classic GSM IM products decrease and are finally dominated by IM noise from UTRA. (see figures 4, 5 and 6).
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Figure 4
Gradual increase of UTRA while total power is constant
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Figure 5
Additional increase of UTRA while total power is constant
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Figure 6
IM noise fully dominate the GSM classic IM
Increasing the UTRA carrier power additionally until all available power is allocated to UTRA, will further change the characteristics of the transmitted signal (see figure 7 and 8). 
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Figure 7
UTRA has significantly higher power than GSM carriers.
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Figure 8
UTRA single RAT

It should be noted that due to strong similarities between the UTRA and E-UTRA wave forms, an E-UTRA carrier would give very similar characteristics as UTRA in the examples above.

3 Conclusions
In this paper, we have demonstrated the broadband transmitter characteristics for MSR. Starting with a single RAT GSM where the available power is distributed between 3 GSM carriers, the classic intermodulation products are observed. Adding a UTRA carrier with varying power however gives rise to other intermodulation products which are similar to wideband noise. We also show that the classical GSM IM products and the induced wide-band noise due to combination of GSM and UTRA can change depending on power spectral density/carrier power on different RATs.
We thus conclude that for a mixed RAT MSR transmitter, intermodulation products induced by UTRA or E-UTRA can not be distinguished from wide-band noise. This indicates that an approach where IM products are defined separately from wideband noise is neither sufficient nor representative for MSR scenarios. Such requirements can still be handled as essential requirements for single RAT scenarios if necessary. 
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