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1.
Introduction

The aim of this document is to present some of Orange's concerns about the definition of minimum and target values for Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS). Some minimum values are also proposed.

2.
Discussion

2.1
Impact on the network
The main concern for Orange is to see two sets of values been defined for TRP and TRS measurements, with very low minimum requirements. The minimum requirement is the only normative value; and the target value is only an indication from operators on good radiated performances. 

We believe that most operators have designed their network using their own estimation of the typical TRP, i.e. measurements made in free space or in speech position. As shown by several operators, the measured TRP values for various handsets are much higher than the minimum requirements proposed so far ([1] by Nokia or [2] by NTT DoCoMo):

· Measurements in speech position give TRP values around 16 to 19 dBm (for powerclass 3 UEs) .

· Proposed values for minimum requirements are, for now, between 11 and 14 dBm (according to the minutes of August 10th conference call, [3]).
We fully understand that the minimum requirements will be applied to all types of handsets, with all form factors and all frequency bands co-existing in the devices. It obviously makes it difficult for the manufacturers to ensure high TRP for all handsets. However, we should keep in mind that the impact of each dB of TRP on the link budget is very crucial in terms of network design and performances. 

Orange has some concerns about the specification of a too low minimum requirement for TRP and TRS. We are not sure that the target or recommended values added in the specification will be enough to guarantee good radiated performances on future handsets. We believe that these radiated performances are very important for the network design and its quality. They have a strong and direct impact on the number of sites necessary to ensure a good coverage. 
2.2
Simulations
2.2.1 Context and assumptions

Some simulations (based on a real UMTS network in France) have been performed to understand the impact of the terminal antenna performances on the network.
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Assumptions: 

· Terminals are all class 4 (21dBm)

· All terminals are using voice services. 

· The arrival rate of the voice terminals is 10 mobiles per second plus 2 mobiles per second in the inner zone. The average communication time is 90 seconds. 

· Half of the terminals are situated outdoor, 25 percent are in an indoor daylight configuration (15 dB of attenuation) and the remaining ones are indoor with 20 dB of attenuation.

Two scenarios have been defined. The first one takes into account a set of mobiles with a good radiated radio quality and the second one takes into account a set of mobile with a bad radiated radio quality. The terminal TRP values have been chosen from a set of measurements. These measurements are made in speech position and include the hand.

	
	Scenario 1
	Scenario 2

	Terminal TRP in speech configuration with the hand
	16 dBm
	10 dBm


It has to be noted that the effect of the hand on the TRP is about 3~5 dB.
2.2.2 Results
In this section are presented some results obtained for a fictive terminal using a voice service in an indoor daylight environment (15 dB of attenuation). 
As it was expected the bad radiated radio quality set of terminal need much more power than a good one, to reach its target CIR. The uncovered areas are the parts where the terminals can not meet their target CIR, even with a TX power of 21 dBm. These uncovered areas increase significantly when the TRP decreases: they are four times bigger when the TRP is low, compared to the good antenna case. 
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	> 21 dBm
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	15 - 21 dBm
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	10 - 15 dBm
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	5 - 10 dBm


The communication access probability is also greatly affected by the antenna quality. The following figures show this serious degradation. 
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	< 0.85
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	0.85 - 0.90
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	0.90 -0.95

	Scenario 1
	Scenario 2
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	> 0.95


The figure below expresses the relative difference of access probability between the two scenarios.
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	> 20 %
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	10 - 20 %
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	5 - 10 %
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	< 5 %


These results are only provided as an example to the group to illustrate the impact of the TRP level on network coverage. They show how crucial the minimum requirement levels are.
2.3
Measurements
Orange has performed mostly free space measurements on the handsets, and only a few in speech position so far. The table below reflects the TRP results in speech position for four different handsets in band I: 

	Terminal
	TRP  with the head (right) in dBm
	TRP  with the head (left) in dBm

	A (PC4)
	17.6
	18.2

	B (PC3)
	19.4
	17.5

	C (PC 3)
	17.8
	-

	D (PC3)
	17.3
	15.6


2.4
Proposal for minimum requirements

Table X: TRP minimum performance requirement for FDD
	TRP in the speech position

	UE Power Class
	Frequency Band
	Minimum performance
	Unit
	Torerance

	PC3
	I

II

III

IV

VII

IX
	[16]
	dBm
	TBD

	
	V

VI

VIII
	[TBD]
	dBm
	TBD

	PC3bis
	VII
	[TBD]
	dBm
	TBD

	
	VIII
	[TBD]
	dBm
	TBD

	PC4

	I

II

III

IV

VII

IX
	[14]
	dBm
	TBD

	
	V

VI

VIII
	[TBD]
	dBm
	TBD

	NOTE:
applicable for dual-mode GSM/UMTS.


Table Y: TRS minimum requirements for FDD

	TRS in the speech position

	Frequency Band
	Minimum Requirement [Îor]
	Unit
	Tolerance

	I

II

III

IV

VII

IX
	[-102]
[TBD]

[TBD]

[TBD]

[TBD]

[TBD]
	dBm
	[TBD]

	V

VI

VIII
	[TBD]

[TBD]
[TBD]
	dBm
	[TBD]

	NOTE:
applicable for dual-mode GSM/UMTS.


3.
Proposal
Orange is concerned about the impact of low minimum requirements definition on the network coverage and capacity. Even if a recommended or target value is introduced in the specification, the minimum requirements remains the only normative value, i.e. the most important for the terminal compliance. Thus, the networks might need to be re-designed according to these new minimum requirements.

In addition, we would like to point out that the effect of the hand on the radiated power is not taken into consideration. It means that in the real world, the performances will be even lower. We have observed that the TRP measured with the hand could be degraded by about 3~5 dB. This is why we recommend using higher minimum requirements for TRP values.
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