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1. Introduction

Introducing UMTS into the DCS1800 band consists of several co-existence interference scenarios, several papers were presented in last WG4 meeting handling this topic. Before proposing any changes to the core specification, there has to be a common agreement on different interference scenarios and understanding of different interference mechanism in the first phase. 

This paper discusses  the channel selectivity issues of UMTS terminal in the DCS1800 band. At the last TSG RAN WG #14 meeting the channel selectivity issues were already discussed and a proposal of a receiver filter as an assumption for the simulation was suggested in [1]. However no conclusions were made on the topic.

In this contribution some UE implementation impacts related to the adjacent channel selectivity (ACS) are highlighted. The implementation impacts of the receiver filter model suggested in [1]  is also evaluated. Finally in this contribution, it is questioned about that it is not relevant to propose a certain receiver filter model as an assumption for simulations.

2. Channel selection filtering in UMTS

Currently, the adjacent channel selectivity (ACS) of 33dB is specified in UTRA FDD. One of the main points in this specification was that it is up to each terminal manufacturer how to achieve that value in their implementations. Accordingly, there does not exist and should not exist any receiver filter model how to meet the ACS value, since there exsist several way to implement it. Consequently, there should not be any receiver filter model for UMTS1800 either, but some kind of ACS capability should be defined for narrowband interferers. 

2.1 Terminal implementation impacts

 The implementation aspects should be seriously considered when discussing  requirements for UMTS1800 operation. Defining the requirements according to worst case analysis should be avoided, since they will be in most cases a overkill requirements adding complexity rapidly.

As mentioned earlier, the implementation of ACS is dependent on each manufacturer. Normally, it can be said that ACS filtering is possible to be partitioned between analog and digital domain. Considering the proposal in [1] filter model as an example, we can see that intersymbol interference (ISI) can be minimized when ACS filtering is performed purely in digital domain. However having ACS filtering only in digital domain would increase dynamic range of AD converter drastically. This will result in higher current consumption, and complex digital prosessing in UE . Consequently, in the realistic implementation ACS filtering is needed before AD converter in order to cope with fair dynamic range of AD converter. 

On the other hand, assuming that [1] filter response is implemented merely in analog domain in order to keep the dynamic range of AD converter at reasonable level, would cause significant amount of ISI. It can be assumed that it is extremely difficult to obtain hardly any attenuation for close-in narrowband interferers with  IF filters due to the temperature drift of the filter center frequency. This is due the material behaviour in filters. Hence, the analog baseband filter is also needed to  provide the whole attenuation e.g. 28dB at 2.32MHz offset. This is illustrated in the Figure 1, where the simulated channel filter was 9th order Chebyshev with corner frequency of 1.9MHz and max. ripple of 0.1dB.
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Figure 1: Impulse response of 9th order Chebyshev filter.

From figure it can be seen that the amount of distortion in time domain. As a reference 1 chip is about 250 ns.

3. Conclusions

Previous analysis was aimed to illustrate implementation aspects related to the ACS of the UE. It was shown that ACS requirement is one of the key parameters when considering reasonable and competitive implementation of UMTS terminals with these new scenarios. Also, it was emphasized that there should not be any receiver filter model as an assumption for the simulations.  

Before concluding  any proposals for the ACS values, different interference scenarios has to be investigated and understood more deeply in order to justify the dominating interference mechanism in UMTS1800. Namely, it may turn out that there is some interference cases where even infinite ACS values will not prevent the system from capacity degradation. These issues needs to be considered as a function of guard band in order to justify the system sensitivity to each mechanism.
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