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Introduction

During the last meetings, several contributions [1]-[5] have been presented on simulation results showing the downlink capacity loss of a WCDMA system co-existing with a GSM system. These results are based on specific assumptions on the behaviour of the UE selectivity as a function of frequency offset, namely that the selectivity would increase with a slope of approximately 4 dB/MHz
. 

In practice, the actual behaviour of selectivity is of course implementation-dependent. As explained in [6], the assumed rate of change for the selectivity was selected as the lowest possible and corresponds to implementations where the cross-modulation effect dominates over other effects limiting the selectivity. In actual implementations, the slope of selectivity as a function of frequency offset will in general be much higher especially for close-in frequency offsets (e.g., close to the desired band) where the selectivity of analog filters is likely to be the most limiting factor. In addition, the cross-modulation effect is significant only in situations where the UE transmits at powers close to the maximum. 

Because of this, specifying a narrowband blocking requirement at a single close-in offset, with a value based solely on current simulation assumptions, could be unnecessarily stringent. As pointed out in [7], serious implementation difficulties arise when attempting to realize high selectivity at frequencies close to the desired band. On the other hand, specifying a narrowband blocking requirement at a single, but larger frequency offset would not guarantee that the UE has sufficient selectivity at close-in frequency offsets.

Proposal 
A possible solution to the problem described above is to specify the narrowband blocking requirement at two frequency offsets. The first frequency offset (f0) would be set as the smallest possible offset of a narrowband interferer. The second frequency offset would be set at a higher value, maybe 800 kHz larger.

The idea is to require a selectivity that is reasonable in terms of implementation complexity for the first frequency offset, while in compensation a high selectivity would be required at the second frequency offset to obtain good performance in terms of overall capacity loss.

Simulation results

To demonstrate the performance that would be obtained following this approach, simulations have been run with ACIR assumptions consistent with possible values for the narrowband blocking requirement. The values that were selected for these simulations (expressed in terms of ACIR) are shown below. Note that these values (for the ACIR and the second frequency offset) are merely examples chosen for the sake of the demonstration. They could be set differently in the actual requirement.

· ACIR of 25 dB @  f0

· ACIR of 40 dB @ (f0 + 800 kHz)
In between the two offsets the ACIR is assumed to behave approximately linearly, while beyond the second offset it is assumed to follow to worst-case slope of 4 dB/MHz. The complete set of ACIR values used in the simulation is then:
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The results obtained in terms of capacity loss, when co-existing with a GSM system, are then the following:

Configuration/

Reuse of GSM system
Cell/sector radius (m)
Capacity loss (%)

36 omni cells 

GSM reuse 9
577 m
2.3


2400 m
4.1

16 tri-sectored sites (48 sectors)

GSM reuse 4/12
577 m 

(inter-site distance of 1731 m)
2.8


2400 m

(inter-site distance of 7200 m)
2.0

Note that the result obtained for 36 omni cells of radius of 577 m (2.3%) is almost as good as for earlier simulations where ACIR(f0) = 30 dB with a slope of 4 dB/MHz (2.1%) [1]. Also, the performance is better than what is obtained with ACIR(f0) = 25 dB and the single slope (5.6%) [1].

Conclusion

In this contribution it is proposed to specify a narrowband blocking requirement at two frequency offsets. It is shown that this approach could better ensure that good system performance is achieved while keeping the implementation complexity at a reasonable level.
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� In � REF _Ref512827474 \r \h ��[3]�, � REF _Ref512827422 \r \h ��[5]� the assumed ACIR slope is zero, which is obviously much more pessimistic.





