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Background
Today there are several 3rd party manufactured antennas for handheld mobiles available in the market places. These are sold, by retailers, as auxillary equipment to a great number of different mobile handsets.  Some of these antennas have one or two built-in light-emitting diodes. The diodes are twinkling when the mobile is transmitting, energised by the RF generated from the mobile. 

Telia have done measurements on different handheld mobiles equipped with such antennas. 

Test Results
The test results for the spurios emission measurement show that there is a very high level of the first harmonic in 1800 MHz from mobiles in GSM 900 band. This may cause strong interference signal in the GSM 1800 band. The frequencies that can be disturbed is every other frequency channel from 1805.2 – 1827.6 MHz downlink and 1780.4 –1784.8 MHz uplink.

The antenna efficiency is also poor for these types of antenna with an average of 10 dB more loss than with the original antenna, i.e. Mean Effective Gain (MEG= -Antenna/BodyLoss) in scattered field is dropped by 10 dB. 

The spectrum analyser measurements of the transmitted level of the first harmonic in 1800 MHz compensated with the coupling loss in the antenna coupler 900/1800/1900 MHz CTS-Z10, the directional coupler, and the cables (45 dB) are shown for GSM 900 handhelds transmitting on nominal output power of 33 dBm per slot in 50 Ohms.  

Mobile
Original antenna
Twinkling antenna Red/Blue
Twinkling antenna Red

DUT1
-15 dBm
+19 dBm


DUT2
-15 dBm
+12 dBm


DUT3
-10 dBm
+8 dBm
+7 dBm

DUT4
-19 dBm
+21 dBm


Leading to

· Unacceptable high 2nd harmonic

· Violation on type approval ,since the original product is changed

· Impact on radio planning

· Reducing battery capacity

· Antenna loss reduces coverage
Proposal

· 3G handheld UE should be treated as an integral antenna device testing RF parameters in scattered field regarding Tx output power EIRP= Pout+MEG, spurious emission/radiation, spectrum mask and Rx sensitivity (isotropic Rx input level, cf. EIRP); 

· All operators to inform their customers and retailers about using original or integral antennas only (no LEDs);

· The core specifications 25.101/102 are for conformance tests today only applied on a 50 Ohms connector for the radio parameters. In a near future it is necessary that this method is replaced/complemented with a method for radiated power, e.g. antenna measurements method. In this way it should be possible to avoid the misuse of replacing the original antenna by a non-linear antenna, manufactured by a 3rd party.  
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