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1. Introduction

This contribution is a revision of R4-010343. It explains in more detail the rationale for the introduction of this new requirement.
Currently the only receiver intermodulation requirement in TS 25.101 is with interfering signals at frequency offsets of 10 MHz and 20 MHz. This requirement may not be sufficient for UMTS1800 (and UMTS1900) as strong interfering signals from a same GSM or IS-136 base station, present at smaller frequency offsets, can create intermodulation products (IMP) falling into the WCDMA band. This is illustrated by an example in Figure 1 below.
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Figure 1. Example of intermodulation product from GSM or IS-136 carriers on the same base station.

These signals will be present at frequencies where the linearity characteristics (IIP3) of the WCDMA UE receiver are potentially not the same as at 10 MHz or 20 MHz. This is explained in more detail below.

In general, intermodulation products may be generated at any non-linear component of the receiver. Two potential sources are the front-end amplifier and the IF amplifier, as illustrated on the following simplified diagram of the RF and IF stages of a typical UE receiver.
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The current intermodulation requirement involves signals that are far away from the desired signal in terms of frequency (offsets of 10 MHz or 20 MHz). These signals are subject to create IMP at the front-end amplifier, but not at the IF amplifier because they will be rejected by the IF filter before they can reach it. Therefore, it can be assumed that the current intermodulation specification only tests the linearity of the front-end stage.
On the other hand, interfering signals present at closer frequency offsets may not be strongly attenuated by the IF filter considering the practical behaviour (roll-off) of this kind of filter. It should be noted that the ACS requirement (or the close-in narrowband blocking requirement) does not guarantee any minimum level of attenuation from the IF filter since the required selectivity can also be achieved in the baseband stage. Therefore, generation of a significant IMP at the IF amplifier is possible if the intercept point of this component is not sufficiently high.
2. Structure of the requirement
A Table with the following structure could be added in section 7.8.1 of TS25.101:
Table 7.x: Receive intermodulation characteristics

Parameter
Unit
Frequency band II
Frequency band III

DPCH_Ec
dBm/3.84 MHz
[<REF_SENS>+x ] 
[<REF_SENS>+x ]

Îor
dBm/3.84 MHz
[<REF_Ior>+x ]
[<REF_Ior>+x ]

Iouw1 (CW)
dBm
[y]
[y]

Iouw2 (CW)
dBm
[y]
[y]

Fuw1 (offset)
MHz
[f01900 MHz]
[f01800 MHz]

Fuw2 (offset)
MHz
[f01900 +f1900 MHz]
[f01800 +f1800MHz]

Some remarks should be made about the choice of the values within brackets.
1. The choice of the values x and y depends on the values that will be selected for the narrowband blocking requirement.
2. The values f01800 and f01900 are nominally the smallest frequency offset at which a GSM (or an IS-136) operator may be present for the 1800 and 1900 MHz bands, respectively.
3. Possible choices for the parameters f1800 and f1900 (frequency difference of the second interferer) are the following:

· f1800 = 2.4 MHz  (based on the assumption of a 4/12 BCCH deployment for GSM)

· f1900 = 630 kHz (based on the assumption of a 7/12 deployment for IS-136), unless f01900 is such that [f01900 - f1900] would fall outside the desired band.
Note that there is no need to have f01800 = f1800 since the IMP (which is narrowband) would fall completely inside the desired band even if it is not centred on it.
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� Note that introducing GSM to WCDMA interference would probably not change the results significantly since the number of WCDMA users required to obtain an outage of 5% is then lower, leading to approximately the same average output power from the WCDMA BSs. At the 5% outage level, the average output power of the WCDMA BSs is around 42.2 dBm regardless of the GSM interference.
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