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Summary

The antenna loss should be less than 5 dB. 

This assumes a measurement with a simulated Kuster head and hand.

Note: The details of the test method are under study with COST259. It is

currently assumed a measurement accuracy of [+/-1] dB is achievable, and

that a test can be specified by mid 2000. However, a review of the accuracy

is required once the COST259 test method is finalised. Performing this test

shall not be required before COST259 has agreed on the test method.

An antenna test performance description was presented at COST259#6, Tdoc(98)106, in September 1998 being submitted for info as <R4-99194>.
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Basic requirements for  “Test Methods for Handset Antennas”

Introduction

At the COST259#6 meeting, Duisburg 23 – 25 September 1998, WG2 decided to establish a Sub-Working Group, WG 2.2, “Test Methods for Handset Antennas”. The aim of the subgroup is to present to ETSI a method that will give a figure of merit for the antenna performance in a “real life situation”.  This paper discuss some basic requirements of such a method.

Note that even if  the scope of this work for the COST WG 2.2 only includes Handset Antennas, the potential benefit of a standardised method is even higher for quasi stationary ( slow speed ) broad band third generation terminals in small cells. 

Concerned parties – who can benefit from a standardised method?

It is obvious that mobile operators will gain from all dBs that can be added to overcome the propagation loss, e.g. to increase indoor coverage.

During the last years also manufacturers have realised the importance of quality requirements for handset antennas. For manufacturers it is not only important to verify the final design, but to be able to redesign and test during the development. This will require means to measure in the design department and the measurement time is also crucial. I.e. it should not take too long time.

It is also in the interest of the customers that antenna performance for all handsets are at an acceptable level that will give good service. It thus may be advantages to have antenna requirements for handsets in a type approval or certification regime. 

A good recognised method will also play a significant role in the development of mobile terminals for future broad band services, where the available link budget will be even more limited than with present narrow band handsets.

ETSI/SMG (SMG2) has a Work Item on this matter for GSM and would be the receiver of a proposal from COST259.

Measurement method for handset – basic requirements

The antenna performance should be tested in a way that simulates or is equivalent to “real life situations”. This means that the method should reflect the need for an efficient antenna in a shadowed environment, where there is multipath propagation.
This will probably mean an average over some space angle, around azimuth. 

The measured performance should include the effect of the human.

The measured efficiency should be relative to a well known reference antenna, a half wave dipole with nominal power input, for the transmit mode.

The measured efficiency should be relative to a well known reference antenna, a half wave dipole at a nominal quality ( For Further Study ), for the receive mode.

It is proposed that the test method and an associated test environment is flexible enough to be implemented in a manufacturers development department, possibly with higher uncertainty levels than for certification or type approval purposes.

It is proposed that the uncertainty level of the proposed method is set to realistic levels, e.g. ( 1 dB for certification or type approval purposes and ( 2 dB for implementation in a development department.

It is proposed that the method should be as fast as is feasible with the above accuracy’s.

Telia Measurements

Telia Research and Telia Mobile have as a consequence measured the relative gain of GSM and NMT handset antennas using a simulated man ( Kuster Head ) and a simulated hand (rubber glove) filled with a solution of 1.49 g salt per litre water.

This is a type of Random Field Measurements, simulating the average indoor field distribution. Another type of measurement is the Pattern Integration Method, where the anechoic radiation of the handset is measured and then weighted by a statistical spatial distribution.

Up to now Telia has measured a total of 24 GSM1800 and 44 GSM900 mobile handsets and the antenna loss relative to dipole is 3.6 to 9.3 dB for GSM1800 and from 3.6 to 14.9 dB for GSM900.  Our results are consistent with CPK, Aalborg university measurements on 200 people indoor on four different floors with an outdoor, over roof top,  NLOS, base station.

Conclusion

It has been proposed to develop a method to measure mobile station antenna  “efficiency” relative to a dipole. It has been proposed that the above basic requirements are discussed and refined to form a common ground for the work to find a suitable method that can be widely accepted among operators, in the telecom industry and that may become a standard also for certification or type approval.

This work has just started in COST259 WG 2.2.  Chairman is Matthias Schneider [schneider@imst.de]. http://lisboa.lx.it.pt/cost259.
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Figure 1. Arrangement of test equipment, top view.
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GSM900 MS with sim. Head and Hand



GSM handhelds, simulated head  

		Mobile		900 Ext ant, hand		900 Ret ant, hand		900 Ext ant		900 Ret ant		1800 Ext ant, hand		1800 Ret ant, hand		1800 Ext ant		1800 Ret ant		Datum

		Medel		9.10		11.77		6.95		9.29		6.49		9.26		4.54		6.71

		Hagenuk Globalhady		3.60				3.20												4/17/97

		Motorola 8900		3.90		9.20		3.80		6.40		4.90		8.00		5.50		9.60		4/28/98

		Telital GM210		4.50		10.50		4.60		5.10										9/15/98

		Bosch Dual-Com 738		4.50		7.10		4.00		4.40		5.50		8.10		4.60		5.10		6/5/98

		Motorola StarTAC 130		5.20		9.10		5.70		8.30										9/28/98

		Siemens S4		6.00		11.10		6.30		9.60										11/13/97

		Alcatel One Toutch Pocket		6.30		9.60		4.90		5.50										12/11/98

		Siemens C25		6.90				3.90				4.60				2.40				4/13/99

		Siemens SL10		7.10				4.70												10/28/98

		Motorola StarTAC		7.50		11.50		7.70		8.70										3/21/97

		Mitsubishi MT D30		7.60				4.70				7.60				2.50				6/5/98

		Nokia 2110		7.80		10.40		8.20		9.20										3/21/97

		Philips Savva		8.20				5.00												4/15/99

		Benefon vega TGP60EU		8.40				5.80												1/8/99

		Nokia 6110		8.50				5.90												4/28/98

		Siemens S10		8.60				3.80												12/11/98

		Ericsson 337		8.60				9.00												3/21/97

		Philips X15 (Prototyp)		8.70		15.00		8.40		11.70										4/15/99

		Motorola CD 930		8.70				5.50				9.30				7.40				12/11/98

		Philips Twist TCD808		8.70				4.10												10/28/98

		Ericsson 888 new ant		8.70				6.30				4.20				3.00				6/22/98

		Nokia 6150		8.90				7.30				7.10				4.30				10/7/98

		Panasonic EB-G520		9.30				5.80												2/8/99

		Ericsson  388		9.30				7.30												1/31/97

		NEC DB2000		9.40		11.50		6.80		7.90		6.30		8.60		5.50		8.10		3/24/99

		Panasonic EB-GD70		9.50				5.10				3.60				1.00				12/11/98

		Motorola CD900		9.50				7.20				7.50				5.00				5/5/98

		Nokia 8110		9.60				8.40												3/21/97

		Sagem MC735		9.90				8.20				7.70				8.20				1/25/99

		Ericsson 888 prototype		9.90		11.80		8.60		9.80		4.70		9.20		4.10		7.10		5/5/98

		Motorola V1, MC2-41E11		10.40				7.70				8.60				6.20				1/21/99

		Motorola M3188		10.60				5.10				8.30				7.80				1/22/99

		Philips Genie Sport TCD828/SP		10.90		12.80		9.70		11.60										9/28/98

		Philips Genie TCD828/JP		11.00		13.80		9.30		11.20										10/7/98

		Nokia 6150 prototype		11.00				8.00				6.80				2.70				6/22/98

		Bosch GSM 908 EFR		11.10				7.70												10/13/98

		Philips Genie TCD838/JP		11.20		15.50		8.60		10.80										10/12/98

		Sagem Kids RC715		11.90				8.40												10/27/98

		Ericsson I 888		12.10				7.00												2/11/99

		Philips Genie DB TCD898/SP		12.40		13.10		9.90		9.50		8.50		9.70		4.60		4.20		1/8/99

		Ericsson 788		13.00				9.20												3/21/97

		Nokia 9110		13.20		16.70		10.70		11.70										2/23/99

		Nokia 8810		13.60				11.00												9/3/98

		Nokia 8810 NSE-6NX mobil nr 2		14.90				12.80												10/26/98

		Ericsson PH 388										4.70				3.90				11/13/97

		Ericsson PH 337										4.70				3.30				11/13/97

		Nokia 8148										5.10				2.80				11/13/97

		Nokia 1620										5.70				1.40				11/13/97

		Siemins S6 PCN										7.90				5.80				11/13/97

		Dancall HP2613										5.40		8.00		2.20		1.70		11/13/97

		Philips Spark DCS										7.70		9.90		6.50		7.70		11/13/97

		Nokia 2142										9.30		12.60		8.30		10.20		11/13/97

		Bosch SL				11.40		8.20		10.50										1/31/97

		Dancal HP2701				11.10		7.90		10.10										1/31/97

		Ericsson GH197				17.60		4.90		13.10										1/31/97

		Mitssubishi MT20				10.80		6.20		7.00										1/31/97

		Motorola 8200				10.80		8.10		11.60										1/31/97

		Panasonic EB-G300				11.60		6.10		8.90										1/31/97

		Panasonic EB-G500				9.40		6.30		7.60										1/31/97

		Philips fizz				10.30		8.90		9.40										1/31/97

		Philips PR747				10.30		5.70		9.30										1/31/97

		Siemens S3				13.90		7.60		12.60										1/31/97
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GSM handhelds, simulated body

		Mobile		900 Ret. or Fixed ant		Dtatum

		Medel		12.89

		Bosch SL		16.40		1/31/97

		Dancall HP2701		13.80		1/31/97

		Ericsson GH197		10.90		1/31/97

		Ericsson GH337		13.10		1/31/97

		Ericsson GH388		11.30		1/31/97

		Mitsubishi MT20		9.80		1/31/97

		Motorola 8200		13.50		1/31/97

		Nokia 8110		8.20		1/31/97

		Panasonic EB-G300		13.40		1/31/97

		Panasonic EB-G500		9.80		1/31/97

		Philps fizz		15.20		1/31/97

		Philips PR747		14.00		1/31/97

		Siemens S3		17.90		1/31/97

		Siemens S4		13.20		1/31/97



&CSummary of mobile phones antenna measurement&�&P

&LTM URT Stig-Åke Larsson, TM URT 12/99, rev A



PC-card terminals

		Mobil		Vertical antenna		Vertical antenna with human at the keyboard		Datum

		Medel		5.37		6.73

		Ericsson GC25 2W		3.9		5.7		11/13/97

		V.DOT GSM 2W		5.2		5.2		12/8/97

		Nokia Card Phone 0,8W		7.0		9.3		4/6/98



&CSummary of mobile phones antenna measurement&�&P

&LTM URT Stig-Åke Larsson, TM URT 12/99, rev A



NMT-450

		Mobil		Ext ant, hand		Ret ant, hand		Ext ant		Ret ant		Datum

		Medel		12.70		15.75		12.40		13.90

		Nokia 550/THF10		15.2		18.7		15.1		16.3		9/4/98

		Benefon Sigma Gold/TDP-52-SN3		13.5				13				9/4/98

		Nokia 650/THF-12		9.4		12.8		9.1		11.5		1/25/99



&CSummary of mobile phones antenna measurement&�&P

&LTM URT Stig-Åke Larsson, TM URT 12/99, rev A
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GSM1800 MS with Sim. Head and Hand



GSM handhelds, simulated head  

		Mobile		900 Ext ant, hand		900 Ret ant, hand		900 Ext ant		900 Ret ant		1800 Ext ant, hand		1800 Ret ant, hand		1800 Ext ant		1800 Ret ant		Datum

		Medel		9.10		11.77		6.95		9.29		6.49		9.26		4.54		6.71

		Panasonic EB-GD70		9.50				5.10				3.60				1.00				12/11/98

		Ericsson 888 new ant		8.70				6.30				4.20				3.00				6/22/98

		Siemens C25		6.90				3.90				4.60				2.40				4/13/99

		Ericsson 888 prototype		9.90		11.80		8.60		9.80		4.70		9.20		4.10		7.10		5/5/98

		Ericsson PH 388										4.70				3.90				11/13/97

		Ericsson PH 337										4.70				3.30				11/13/97

		Motorola 8900		3.90		9.20		3.80		6.40		4.90		8.00		5.50		9.60		4/28/98

		Nokia 8148										5.10				2.80				11/13/97

		Dancall HP2613										5.40		8.00		2.20		1.70		11/13/97

		Bosch Dual-Com 738		4.50		7.10		4.00		4.40		5.50		8.10		4.60		5.10		6/5/98

		Nokia 1620										5.70				1.40				11/13/97

		NEC DB2000		9.40		11.50		6.80		7.90		6.30		8.60		5.50		8.10		3/24/99

		Nokia 6150 prototype		11.00				8.00				6.80				2.70				6/22/98

		Nokia 6150		8.90				7.30				7.10				4.30				10/7/98

		Motorola CD900		9.50				7.20				7.50				5.00				5/5/98

		Mitsubishi MT D30		7.60				4.70				7.60				2.50				6/5/98

		Sagem MC735		9.90				8.20				7.70				8.20				1/25/99

		Philips Spark DCS										7.70		9.90		6.50		7.70		11/13/97

		Siemins S6 PCN										7.90				5.80				11/13/97

		Motorola M3188		10.60				5.10				8.30				7.80				1/22/99

		Philips Genie DB TCD898/SP		12.40		13.10		9.90		9.50		8.50		9.70		4.60		4.20		1/8/99

		Motorola V1, MC2-41E11		10.40				7.70				8.60				6.20				1/21/99

		Motorola CD 930		8.70				5.50				9.30				7.40				12/11/98

		Nokia 2142										9.30		12.60		8.30		10.20		11/13/97

		Hagenuk Globalhady		3.60				3.20												4/17/97

		Telital GM210		4.50		10.50		4.60		5.10										9/15/98

		Motorola StarTAC 130		5.20		9.10		5.70		8.30										9/28/98

		Siemens S4		6.00		11.10		6.30		9.60										11/13/97

		Alcatel One Toutch Pocket		6.30		9.60		4.90		5.50										12/11/98

		Siemens SL10		7.10				4.70												10/28/98

		Motorola StarTAC		7.50		11.50		7.70		8.70										3/21/97

		Nokia 2110		7.80		10.40		8.20		9.20										3/21/97

		Philips Savva		8.20				5.00												4/15/99

		Benefon vega TGP60EU		8.40				5.80												1/8/99

		Nokia 6110		8.50				5.90												4/28/98

		Siemens S10		8.60				3.80												12/11/98

		Ericsson 337		8.60				9.00												3/21/97

		Philips X15 (Prototyp)		8.70		15.00		8.40		11.70										4/15/99

		Philips Twist TCD808		8.70				4.10												10/28/98

		Panasonic EB-G520		9.30				5.80												2/8/99

		Ericsson  388		9.30				7.30												1/31/97

		Nokia 8110		9.60				8.40												3/21/97

		Philips Genie Sport TCD828/SP		10.90		12.80		9.70		11.60										9/28/98

		Philips Genie TCD828/JP		11.00		13.80		9.30		11.20										10/7/98

		Bosch GSM 908 EFR		11.10				7.70												10/13/98

		Philips Genie TCD838/JP		11.20		15.50		8.60		10.80										10/12/98

		Sagem Kids RC715		11.90				8.40												10/27/98

		Ericsson I 888		12.10				7.00												2/11/99

		Ericsson 788		13.00				9.20												3/21/97

		Nokia 9110		13.20		16.70		10.70		11.70										2/23/99

		Nokia 8810		13.60				11.00												9/3/98

		Nokia 8810 NSE-6NX mobil nr 2		14.90				12.80												10/26/98

		Bosch SL				11.40		8.20		10.50										1/31/97

		Dancal HP2701				11.10		7.90		10.10										1/31/97

		Ericsson GH197				17.60		4.90		13.10										1/31/97

		Mitssubishi MT20				10.80		6.20		7.00										1/31/97

		Motorola 8200				10.80		8.10		11.60										1/31/97

		Panasonic EB-G300				11.60		6.10		8.90										1/31/97

		Panasonic EB-G500				9.40		6.30		7.60										1/31/97

		Philips fizz				10.30		8.90		9.40										1/31/97

		Philips PR747				10.30		5.70		9.30										1/31/97

		Siemens S3				13.90		7.60		12.60										1/31/97
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Number of MS

dB loss relative to dipole

GSM1800 MS with Sim. Head and Hand



GSM handhelds, simulated body

		Mobile		900 Ret. or Fixed ant		Dtatum

		Medel		12.89

		Bosch SL		16.40		1/31/97

		Dancall HP2701		13.80		1/31/97

		Ericsson GH197		10.90		1/31/97

		Ericsson GH337		13.10		1/31/97

		Ericsson GH388		11.30		1/31/97

		Mitsubishi MT20		9.80		1/31/97

		Motorola 8200		13.50		1/31/97

		Nokia 8110		8.20		1/31/97

		Panasonic EB-G300		13.40		1/31/97

		Panasonic EB-G500		9.80		1/31/97

		Philps fizz		15.20		1/31/97

		Philips PR747		14.00		1/31/97

		Siemens S3		17.90		1/31/97

		Siemens S4		13.20		1/31/97
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PC-card terminals

		Mobil		Vertical antenna		Vertical antenna with human at the keyboard		Datum

		Medel		5.37		6.73

		Ericsson GC25 2W		3.9		5.7		11/13/97

		V.DOT GSM 2W		5.2		5.2		12/8/97

		Nokia Card Phone 0,8W		7.0		9.3		4/6/98
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NMT-450

		Mobil		Ext ant, hand		Ret ant, hand		Ext ant		Ret ant		Datum

		Medel		12.70		15.75		12.40		13.90

		Nokia 550/THF10		15.2		18.7		15.1		16.3		9/4/98

		Benefon Sigma Gold/TDP-52-SN3		13.5				13				9/4/98

		Nokia 650/THF-12		9.4		12.8		9.1		11.5		1/25/99
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