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1. Introduction

Several co-existence scenarios have to be studied to progress on the WI on the introduction of UMTS into the DCS1800 band.

To study interference created by DCS1800 equipment on UMTS equipment, two interference sources have to be taken into account:

· The noise generated by GSM transmitter falling in the receive band of the UMTS equipment

· The non-ideal rejection of the GSM carrier by the UMTS receiver.

The first source is well defined by the GSM specifications. The second source cannot be derived directly from the UMTS recommendations (25.101 or 25.104) since only wideband rejection has been specified (ACS specification and blocking at 10MHz and 15MHz).

In this contribution, a receiver filter is proposed. This filter is aligned with the UMTS specification and allows deriving rejection for narrowband signal at various frequency offsets.

2. Discussion

2.1. UMTS Recommendations

2.1.1. Base station

The receiver sensitivity is specified at –121dBm. At the noise level measured in 3.84MHz bandwidth is:

 –174dBm + 10*log(3.84E6) + 5dB (NF)  = -103dBm

For ACS, the level of the useful signal is specified at –115dBm: hence the level in 3.84MHz bandwidth should be equal to –97dBm. This level is the combination of the thermal noise level and the interfering signal (-52dBm), rejected by the receiver filter.

With R the rejection at 5MHz offset,

10-9.7 = 10-10.3 + 10-5.2/R => R = 46.2dB

The same calculation for 10MHz offset and above (interfering signal at –40dBm), the rejection is 58.3dB. 

2.1.2. User equipment

For the UE, the receiver rejection at 5MHz offset is given by the ACS specification: 33dB.

The rejection at 10MHz offset and above can be derived from the blocking specification: 45dB.

2.2. Filter shape

2.2.1. Base Station

The overall filter function in a receiver is performed at several stages. Depending on the receiver implementation, this filter could be an analog filter (either at intermediate frequency or at baseband) or digital filter or a combination of both.

The design of this overall filtering function is driven by:

· Reducing the ISI: the filter should be close to the modulation matched filter (RRC 0.22)

· ACS and blocking specifications

Based on this design principle, rather than any specific implementation, the filter built as described below is proposed:

· RRC filter with Roll-off 0.22, for a rejection up to 42dB

· A constant slope (log scale) from the point defined above (f # 2.33MHz, R = 42dB) to the point (f = 10MHz, R = 60dB)

· A constant rejection equal to 60dB for frequency offset greater than 10MHz

[image: image1.emf]0 2 4 6 8 10 12

-70

-60

-50

-40

-30

-20

-10

0

Frequency separation from the carrier(MHz)

dB


This filter meets the UMTS Base Station requirements for ACS and blocking specification:

· the rejection at 5MHz for a 3.84MHz signal is # 47.3dB

· the rejection at 10MHz for a 3.84MHz signal is # 58.5dB

2.2.2. User Equipment

The similar approach applied to the user equipment leads to the following filter definition:

· RRC filter with Roll-off 0.22, for a rejection up to 28dB

· A constant slope (log scale) from the point defined above (f # 2.32MHz, R = 28dB) to the point (f = 10MHz, R = 47dB)

· A constant rejection equal to 47dB for frequency offset greater than 10MHz
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This filter meets the UMTS user equipment requirements for ACS and blocking specification:

· the rejection at 5MHz for a 3.84MHz signal is # 33.1dB

· the rejection at 10MHz for a 3.84MHz signal is # 45.4dB

3. Conclusion

In this contribution, models for receiver filter for both base station and user equipment are proposed. These filters are in line with the UMTS specifications 25.101 and 25.104 and allow deriving some typical attenuation for narrowband signals at any frequency offsets. 

These models are proposed as an assumption for the simulation to be performed to evaluate the impact of GSM signals on a UMTS system. 

