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1. Introduction

At RAN #63 meeting a new, work item proposal: UE Conformance Test Aspects - LTE UE TRP and TRS and UTRA Hand Phantom was approved in [1]. Revision 0.4.0 of “TS 37.544: User Equipment (UE) and Mobile Station (MS) Over The Air (OTA) performance” was published based on the result of RAN5#67 [2]. At RAN#67 plenary meeting a revised WID for LTE UE TRP and TRS and UTRA Hand Phantom was approved [3]. 
2. Proposal 

It is proposed that the following text proposal for TC 6.1.9 is added to TS 37.544:
6.1.9
Total Radiated Power (TRP) for E-UTRA FDD using Browsing Mode
Editor’s notes: This subclause is incomplete. The following items are missing or incomplete:

· Minimum requirements are not specified in TS 37.144 yet

· Text for Subclause Procedure, reverberation chamber method
· Test requirements are to be determined
6.1.9.1
Definition and applicability

The Total Radiated Power (TRP) is a measure of how much power the antenna actually radiates, when non-idealities such as mismatch and losses in the antenna are taken into account.  The TRP is defined as the integral of the power transmitted in different directions over the entire radiation sphere:
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is the 
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-polarization component of the gain pattern for the handset antenna measured at the frequency 
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 is the solid angle describing the direction. 
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is the transmit power level of the handset so that 
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is the actually transmitted power-level, also known as EIRP, in the 
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The above equation may be written in "gain" form, that is, the TRP given by PTRP is normalized to the transmitted power 
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P

. This is the total radiation efficiency, which can also be denoted as Total Radiated Power Gain, TRPG,  
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In practice discrete samples of 
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 are measured and used to approximate the integral so that the TRP is computed as
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Or, by using the relation 
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In gain form the TRP can be expressed as:
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In these formulas 
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 are the sampling intervals for the 
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-angles, respectively, and the number of samples in the 
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, respectively.  The sampling points of the sphere are given by  
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.  The sampling intervals are discussed further in Section 4.4. 

When measuring power radiated by active devices, expressing the data in terms of EIRP is more appropriate. The upper form of the TRP formulas (which includes EIRP terms) will be used in the data processing.

The requirements and this test apply to all types of LTE UEs independent of release.

6.1.9.2
Minimum Requirements

 The average TRP of low, mid and high channel in hand phantom browsing mode position shall be higher than minimum performance requirements for roaming bands shown in Table 6.1.9.2-1. The averaging shall be done in linear scale for the TRP results of both right and left hand phantom measurements.
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In addition the minimum TRP of each measured channel in hand phantom browsing mode position shall be higher than minimum performance requirements shown in the columns “Min”.
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Table 6.1.9.2-1: TRP minimum performance requirement for E-UTRA FDD roaming bands in hand phantom browsing mode position
[Table 6.1.9.2-1 TBD]
The normative reference for this clause is TS37.144 [11] Subclause 6.1.3.3.

6.1.9.3
Test purpose

The purpose of this test is to verify that 
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of the UE is not below specified values. A lower 
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decrease the coverage area.

6.1.9.4
Method of test

6.1.9.4.1
Initial conditions

A radio communications tester or a corresponding device is used as a NB simulator to setup calls to the DUT. The NB/BS simulator may also measure the radiated power samples. Alternatively, a measurement receiver or spectrum analyzer may be used for that purpose. 

The maximum output power for different UE power classes are defined in 3GPP TS 36.521-1 [2] Subclause 6.2.2 for any transmission bandwidth within the channel bandwidth. Also care should be taken that the noise floor of the measurement receiver is not disturbing the power measurement.

Chamber environment constraints and coordinate system shall be the same as described in Subclause A.3.

Phantom Specifications shall be the same as described in Subclause A.2.2.
Test environment: normal; see TS36.508 [10] Subclause 4.1.1.

Frequencies to be tested: low range, mid range, high range; see Table 5.3-1. 

Positioning Requirements shall be the same as described in Subclause 4.3.
1)
Position the UE according to the DUT positioning for hand phantom browsing mode specified in Subclause 4.3.4. 

2)
Power on the UE.

3)
Set the initial conditions as per Subclause 6.2.2 of 3GPP TS 36.521-1 [2], with the following exception: set the carrier frequency, channel bandwidth, RB length and RB location as per Table 5.3-1 for FDD mode.

6.1.9.4.2
Procedure

1)
Follow Steps 1 and 2 in section 6.2.2.4.2 of 3GPP TS 36.521-1 [2] and ensure that the DUT transmits with its maximum power.
2)
For the anechoic chamber based methodologies, measure the spherical effective isotropic radiated power (EIRP) pattern following the sampling grid specified in Subclause 4.4. Calculate the TRP using the EIRP pattern data as per Subclause 6.1.9.1.
3)
Repeat the measurement of the DUT using the left and right hand phantom for low, mid and high channels.

4)
Calculate the average and minimum TRP as per Subclause 6.1.9.2.

6.1.9.4.3
Procedure, reverberation chamber method

[TBD]

6.1.9.5
Test requirements

 The average TRP of low, mid and high channel in hand phantom browsing mode position shall be higher than test performance requirements for roaming bands shown in Table 6.1.9.5-1. The averaging shall be done in linear scale for the TRP results of both right and left hand phantom measurements.
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In addition the minimum TRP of each measured channel in hand phantom browsing mode position shall be higher than minimum performance requirements shown in the columns “Min”.
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Table 6.1.9.5-1: TRP test requirement for E-UTRA FDD roaming bands in hand phantom browsing mode position
[Table 6.1.9.5-1 TBD]
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex D.


3. Conclusion

If RAN WG5 agrees the proposals, we recommended it is included in the next release of TS 37.544. 
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