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1. Introduction

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 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 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.
2. Structure of the requirement
A Table with the following structure could be added in section 7.8.1 of TS25.101 Rel4:
Table 7.x: Receive intermodulation characteristics

Parameter
Unit
UMTS-1800
UMTS-1900

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
[f01800 MHz]
[f01900 MHz]

Fuw2 (offset)
MHz
[f01800 +2.4MHz]
[f01900 +2.4MHz]

Some remarks should be made about the choice of the values within brackets.
1. The choice of the levels x and y is very much dependent on the outcome of the ACIR simulations performed for the WCDMA victim, downlink scenario and the ensuing narrowband blocking requirement. It can be stated immediately that the value of x can probably not be set to 3 dB as in the existing intermodulation specification. This is because the degradation due to intermodulation is normally negligible compared to the degradation due to limited selectivity of the UE receiver at low power levels (at these offsets). The power level of the interferers (Iouw1 = Iouw2) should be set to a value where the IMP is (at least) of the same order as the degradation due to the limited selectivity at frequencies Fuw1 and Fuw2. The power level of the signal (DPCH_Ec) should then be set to a value high enough to compensate for the degradation from both sources (IMP and limited selectivity). Therefore x will be much higher than 3 dB.
2. The values f01800 and f01900 are nominally the smallest frequency offset at which a GSM operator may be present for the 1800 and 1900 MHz bands, respectively.   The suggested value for the second interferer at 2.4 MHz from the first one is based on the assumption of a 4/12 BCCH deployment. This may be considered as the worst case since BCCH carriers constantly transmit at maximum power. The average effect of a power-controlled carrier with respect to intermodulation should be much lower as the power of an IMP depends on the square of one of the interferers.
3. In the case of UMTS-1900, if it is a requirement from the operators that the system can be deployed in a block adjacent to a block occupied by an IS-136 system, then Fuw1 and Fuw2 should be modified accordingly. In particular, the difference Fuw2 - Fuw1 should then be 630 kHz (consistent with a 7/21 deployment for IS-136).
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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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