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1 Introduction

In 3GPP TSG RAN WG4 Meeting #35 the TR draft for UE antenna performance in [1] was approved. The TR contains the COST report and describes the methods for WCDMA UE TRS and TRP measurements.
In the 3GPP TSG RAN WG4 Meeting #36 the work on the WI continued and improvements to TRS and TRS testing were approved [3]. The discussion on actual performance requirement was also started in the previous meeting [4]. There are still few open issues in the definition of the test setup but as these are not expected to have a large impact on the actual performance requirements this contribution continues the discussion on the OTA minimum performance requirements.
2 Discussion

2.1 OTA classes and relaxations

Attractive terminal design, feature rich models and various concepts are important for mobile phone industry and therefore it’s essentially important that OTA requirements will not create excessive burden to the future products. The number of phones supporting several frequency bands and systems is also expected to be higher in the future. These multiband/multimode phones can be used world wide and enable global roaming but still most of the time the phone will be used in the home network hence good OTA performance on certain bands is more important that on other bands. One way to address these concerns could be to generate two classes of OTA requirements, class A and class B. The details of classes A and B are listed in the bullets below:
Class A requirement:

· Applicable for primary mechanical mode

· Primary mechanical mode is the mode that is most often used during the speech call beside the head, for example slide open, clamshell open etc.

· Applicable for primary frequency bands
· Home network bands

Class B requirement:

· Applicable for secondary mechanical modes

· Other mechanical modes that can be used during the speech call beside the head, for example slide closed etc.
· Applicable for secondary frequency bands
· Bands used when roaming in other networks
· Relaxed class B requirement should be used for secondary frequency bands in secondary mechanical modes
· Applicable for terminal designs where the main driver is not a phone, for example fashion designs or models were non-cellular applications are the key
Additionally it would be important to have a relaxation in both classes reflecting the design challenges in multimode terminal
1. Dual mode terminal
· For example GSM & WCDMA

2. Terminal supporting more than one 1GHz band
· For example GSM850 & GSM900

· For example WCDMA850 & GSM900

The two relaxations could be valid for the same terminal, allowing adding them together.
One way to capture the OTA classes and relaxations into the OTA specification is shown below without any absolute levels.
The average TRP of low, mid and high channel in beside head position shall be higher than minimum performance requirements shown in Table 1. The averaging shall be done in linear scale for the TRP results. The minimum performance requirements for TRP shall be fulfilled with the terminal placed on both right and left side of the phantom head.
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Table 1. Minimum TRP requirements.

	TRP beside the head

	UE power class
	Frequency band
	CLASS A
	CLASS B
	Unit
	Relaxation 1 1
	Relaxation 2 2
	Unit

	PC3

	Band I

Band II, Band III, Band IV, Band VII, Band IX
	TRP_reg1
	TRP_reg1-B
TRP_reg1-D 3
	dBm
	Relaxation 1
	Relaxation 2
	dB

	
	Band V, Band VI, Band VIII
	TRP_reg2
	TRP_reg2-B

TRP_reg1-D 3
	dBm
	Relaxation 3
	Relaxation 4
	dB

	PC3bis
	Band VII
	TRP_reg1
	TRP_reg1-B

TRP_reg1-D 3
	dBm
	Relaxation 1
	Relaxation 2
	dB

	
	Band VIII
	TRP_reg2
	TRP_reg2-B

TRP_reg1-D 3
	dBm
	Relaxation 3
	Relaxation 4
	dB

	PC4
	Band I

Band II, Band III, Band IV, Band VII, Band IX
	TRP_reg1-2
	TRP_reg1-2-B

TRP_reg1-D 3
	dBm
	Relaxation 1
	Relaxation 2
	dB

	
	Band V, Band VI, Band VIII
	TRP_reg2-2
	TRP_reg2-2-B

TRP_reg1-D 3
	dBm
	Relaxation 3
	Relaxation 4
	dB

	Note 1: Dual mode terminals
Note 2: Terminal supporting more than one 1GHz band
Note 3: Requirement for secondary frequency bands in secondary mechanical modes



The average TRS of low, mid and high channel in beside head position shall be lower than minimum performance requirements shown in Table 2. The averaging shall be done in linear scale for the TRS results. The minimum performance requirements for TRS shall be fulfilled with the terminal placed on both right and left side of the phantom head.
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Table 2. Minimum TRS requirements.

	TRS beside the head

	2GHz frequency bands

	Frequency band
	CLASS A
	CLASS B
	Unit
	Relaxation 1 1
	Relaxation 2 2
	Unit

	Band I
	TRS_reg1
	TRS_reg1-C
TRS_reg1-E 3
	dBm
	Relaxation 1
	Relaxation 2
	dB

	Band II
	TRS_reg1+2
	TRS_reg1+2-C
TRS_reg1+2-E 3
	dBm
	Relaxation 1
	Relaxation 2
	dB

	Band III
	TRS_reg1+3
	TRS_reg1+3-C
TRS_reg1+3-E 3
	dBm
	Relaxation 1
	Relaxation 2
	dB

	Band IV
	TRS_reg1
	TRS_reg1-C
TRS_reg1-E 3
	dBm
	Relaxation 1
	Relaxation 2
	dB

	Band VII
	TRS_reg1+2
	TRS_reg1+2-C
TRS_reg1+2-E 3
	dBm
	Relaxation 1
	Relaxation 2
	dB

	Band IX
	TRS_reg1+?
	TRS_reg1+?-C
TRS_reg1+?-E 3
	dBm
	Relaxation 1
	Relaxation 2
	dB

	1GHz frequency bands

	Frequency band
	CLASS A
	CLASS B
	Unit
	Relaxation 1 1
	Relaxation 2 2
	Unit

	Band V
	TRS_reg2
	TRS_reg2-C
TRS_reg2-E 3
	dBm
	Relaxation 3
	Relaxation 4
	dB

	Band VI
	TRS_reg2-2
	TRS_reg2-2-C
TRS_reg2-2-E 3
	dBm
	Relaxation 3
	Relaxation 4
	dB

	Band VIII
	TRS_reg2+1
	TRS_reg2+1-C
TRS_reg2+1-E 3
	dBm
	Relaxation 3
	Relaxation 4
	dB

	Note 1: Dual mode terminals

Note 2: Terminal supporting more than one 1GHz band
Note 3: Requirement for secondary frequency bands in secondary mechanical modes




In order to complete the work following figures in Table 1. Minimum TRP requirements. should be agreed:

· TRP_reg1 that is the PC3 CLASS A TRP requirement for 2GHz frequency band

· TRP_reg2 that is the PC3 CLASS A TRP requirement for 1GHz frequency band

· B that is the delta between CLASS A and CLASS B requirement
· D that is delta between CLASS A and CLASS B requirement for secondary bands in secondary mechanical modes

· Relaxations 1 to 4
In order to complete the work following figures in Table 2. Minimum TRS requirements. should be agreed:

· TRS_reg1 that is the CLASS A TRS requirement for Band I (WCDMA2100)
· TRS_reg2 that is the CLASS A TRS requirement for Band V (WCDMA850)
· C that is the delta between CLASS A and CLASS B requirement
· E that is delta between CLASS A and CLASS B requirement for secondary bands in secondary mechanical modes

· Relaxations 1 to 4 (Relaxations for TRP and TRS could be the same)
The OTA requirements should be applicable only in room temperature (e.g. 25(C). Consequently, the ambient temperature should remain constant during the entire measurement. It’s also important that the terminal is measured with real battery as the so called dummy batteries may have unknown impacts on the TRP and TRS measurement results. In the beginning of the 3D measurement the battery of the terminal should be fully charged. As these assumptions are quite different from the ones used in the 25.101 it would be beneficial to generate a new specification dedicated to the OTA performance requirements.

2.2 Tolerances and uncertainties

While defining the minimum performance requirements for TRP and TRS one needs to remember that there needs to be some allowance for the manufacturing tolerances. The uncertainties of the measurement setup and actual measurements need to be reflected in RAN5 specifications.

Terminal Tolerances

· The mechanical tolerances of the antenna, the antenna connectors, and the phone mechanics in general - introduce tolerances to the antenna characteristics. Obviously, the realized TRP and TRS performance depends on the antenna impedance and the radiation efficiency.

· The tolerances for output power alignment in the production
· Use of multiple sources for components is essential for high volume products. The differences in the components coming from different suppliers increases the losses in the antenna matching of the terminal
Measurement Uncertainties

· The total uncertainty is calculated by adding all the contributors of the measurement setup, e.g. cable insertion loss, gain of measurement antenna, signal ripple within the quite zone as described in [1].
3 Conclusion

One way to introduce the OTA minimum performance requirements to WCDMA UE in talk position still leaving sufficient playground for fancy UE designs and competition between the vendors has been presented in this contribution. Additionally technical constraints that contribute to the manufacturing tolerances and need to be taken into account when the actual minimum requirement is defined have been presented.
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