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Introduction

When UTRA FDD is introduced in the 1800 MHz band, there is a new set of co-existence scenarios to consider. There may be incumbent GSM operators in the band, as well as other systems in some regions. Consideration will have to be taken for the impact of interference from UTRA to other systems in the band, as well as interference from GSM (and other systems) to UTRA. The new scenarios may ultimately lead to modified transmitter and receiver requirements for UTRA, as compared to the existing requirements for the IMT2000 band in Release 99.

This paper describes the most important interference scenarios that will occur between UTRA and GSM systems, as it is believed that GSM is the main incumbent system in this band. The description applies to other possible systems as well. The most critical scenario is adjacent channel interference between two systems in adjacent frequency block as described here, but adjacent interference and blocking requirements for more widely separated systems will have to be considered as well.

Additionally, these interference scenarios apply to the PCS1900 band, where the adjacent narrowband system may be GSM as well as IS-136 and IS-95.

Possible Co-existence Interference Scenarios

The adjacent channel interference scenarios that occur in the 1800 MHz band are fundamentally no different from the ones occurring between UTRA systems in the IMT2000 2 GHz band. Such interference scenarios have been studied extensively in 3GPP and are reported in TR 25.942.  The difference in the 1800 MHz band is that the adjacent system is not always another UTRA system. In all cases studied here, the system adjacent to UTRA will be more narrowband. Specifically GSM has approximately 20 times narrower transmission bandwidth than UTRA.

The difference in bandwidth makes the interference scenario quite different from the UTRA/UTRA cases. Figure 1 describes the possibilities for interference in the uplink with operation of systems that are not co-ordinated. If the interferer is a GSM MS in the vicinity of a UTRA BS, it may in the worst case use the carrier closest to the band edge. This results in a narrowband, high spectral density interferer close in frequency to the UTRA BS receiver. The blocking and ACS (filtering) requirements are tighter for this scenario than for an equivalent scenario with an adjacent wideband UTRA interferer. 

In the other uplink scenario, a UTRA MS in the vicinity of a GSM BS creates interference into the narrowband GSM receivers, especially for the closest adjacent carrier. Since that one is very close to the band edge, it is at frequencies where the spectrum mask of the UTRA FDD MS has not rolled-of to really low levels. The requirements on the emissions are tighter for this case than with an adjacent wideband UTRA receiver.
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Figure 1. Non-coordinated uplink scenario. Red system creates interference in the uplink of the adjacent blue system, 
either from UTRA FDD to GSM or vice versa. The result is worse coverage (“Dead Area”) at the edge of the cell.

The scenarios also generate downlink problems with the MS as the victim. Figure 2 describes the possibilities for interference in the downlink with operation of systems that are not co-ordinated. If the interferer is a UTRA MS being in the vicinity of a GSM BS, the carrier closest to the band edge is the most critical. It is a narrowband high spectral density interferer close in frequency to the UTRA MS receiver. The blocking and ACS (filtering) requirements are tighter for this scenario than for an equivalent scenario with an adjacent wideband UTRA interferer.

In the other downlink scenario, a UTRA BS in the vicinity of a GSM MS creates interference into the narrowband GSM MS receiver, in the worst case being at the closest adjacent carrier. That close to the band edge, it is at frequencies where the spectrum mask of the UTRA FDD BS has not rolled-of to really low levels. The requirements on the emissions are tighter for this case than with an adjacent wideband UTRA receiver.
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Figure 2. Non-coordinated downlink scenario. Red system creates interference downlink of the adjacent blue system, 
either from UTRA FDD to GSM or vice versa. The result is worse coverage (“Dead Area”) close to the other operator’s BS.

Out-of-band blocking scenarios in the 1800 band

The duplex gap between the uplink and downlink bands is 20 Mhz for the 1800 MHz band, which is much less than the 130 MHz for the IMT2000 2 GHz band. The effect is that other BS and UE/MS in the 1800 MHz band will potentially be out-of-band blocking interferers that can exist with as low as 20 MHz spacing from the BS and UE Rx bands. 

This effect is illustrated in Figure 3 below. The implication is that out-of-band blocking requirements need to be tighter in the BS and MS Tx bands, i.e. tighter than what is the case for the corresponding frequency spacing in the IMT2000 2 GHz band.
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Figure 3. Out-of-band blocking scenario between 1800 MHz Rx and Tx bands.

Co-ordinated operation with co-sited RF carriers

A set of different scenarios occurs when the UTRA and GSM systems belong to the same operator, giving a possibility for co-ordination, which in the optimal case means co-siting of the RF carriers. The problem is then reduced considerably.

All four scenarios described in Figure 1 and Figure 2 will still occur, but the two base stations will be on the same site. In the downlink scenarios, the interference problem is much less since there will not be any near-far problems. In the uplink however, there will still be near-far problems. The exception is the case where both systems are power controlled to compensate for the near-far effect.

Conclusion

A number of interference scenarios for co-existence between UTRA and other systems in the 1800 MHz is presented. In addition there may in some regions be interference scenarios for co-existence between UTRA and services in adjacent bands. Many of these scenarios will require co-existence simulations to conclude on what the exact requirement will be for UTRA.

Tdoc R4-000908 lists a proposal for study points to investigate the co-existence scenarios and conclude on the impacts on requirements for UTRA.
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