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6.2
Total Radiated Sensitivity (TRS) for FDD UE

6.2.1
Definition and applicability

The Total Radiated Sensitivity is defined as:
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Where the effective isotropic sensitivity (EIS) is defined as the power available at the antenna output such as the sensitivity threshold is achieved for each polarization. 
[image: image2.wmf]W

 is the solid angle describing the direction, 
[image: image3.wmf]f

 is frequency. 
[image: image4.wmf]q

 and 
[image: image5.wmf]j

 are the orthogonal polarizations.
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In these formulas 
[image: image7.wmf]N

 and 
[image: image8.wmf]M

 are the number of sampling intervals for theta and phi. 
[image: image9.wmf]n

q

 and 
[image: image10.wmf]m

j

 are the measurement angles. The sampling intervals are discussed further in Section 6.1.2.

The TRS can also be calculated from measurements in a Rayleigh fading 3 dimensional isotropic environment with in average uniform elevation and azimuth distribution. The calculation of the TRS is in this case based on searching for the lowest power received by the UE/MS for a discrete number of field combinations in the chamber that gives a BER that is better than the specified target BER level. By calibrating the average power transfer function, an absolute value of the TRS can be obtained. The following expression can be used to find the TRS.
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where 
[image: image12.wmf]n

ref

P

,

 is the reference power transfer function for fixed measurement antenna n, 
[image: image13.wmf]n

R

 is the reflection coefficient for fixed measurement antenna n and 
[image: image14.wmf]n

C

 is the path loss in the cables connecting the measurement receiver to fixed measurement antenna n. These parameters are calculated from the calibration measurement and are further discussed in Annex B.2. 
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thres

P

,

 is calculated by using the following equation:
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where 
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 is the m:th value of the transfer function for fixed measurement antenna n, which gives the BER threshold. 
[image: image18.wmf]M

 is the total number of values of the BER threshold power measured for each fixed measurement antenna.
The requirements and this test apply to all types of UTRA for the FDD UE for Release 7 and later releases.

6.2.2
Minimum requirements

The average TRS of low, mid and high channel in beside head position for 1% BER with 12.2kbps DL reference channel as defined in Annex C.3 of TS25.101 [2] shall be lower than minimum performance requirements for roaming bands shown in Table 6.2.1. The averaging shall be done in linear scale for the TRS results of both right and left side of the phantom head.
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In addition the maximum TRS of each measured channel in beside head position shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.




[image: image21.wmf](

)

[

]

10

/

10

/

10

/

10

/

10

/

10

/

max

_

_

_

_

_

_

10

,

10

,

10

,

10

,

10

,

10

max

log

10

high

right

mid

right

low

right

high

left

mid

left

low

left

P

P

P

P

P

P

TRS

=


------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.2.3
Test Purpose

The purpose of this test is to ensure that  
[image: image22.wmf]average

TRS

 and 

[image: image24.wmf]max

TRS

 of the UE is above specified limit. The lack of the reception sensitivity decreases the coverage area at the far side from Node B.

------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.2.5
Test requirements

The average TRS of low, mid and high channel in beside head position for 1% BER with 12.2kbps DL reference channel as defined in Annex C.3 of [2] shall be lower than test requirements for roaming bands shown in Table 6.2.3. The averaging shall be done in linear scale for the TRS results of both right and left side of the phantom head.
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In addition the maximum TRS of each measured channel in beside head position shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.
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------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.3
Total Radiated Sensitivity (TRS) for GSM MS

6.3.1
Definition and applicability

The Total Radiated Sensitivity is defined as:
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Where the effective isotropic sensitivity (EIS) is defined as the power available at the antenna output such as the sensitivity threshold is achieved for each polarization. 
[image: image29.wmf]W

 is the solid angle describing the direction, 
[image: image30.wmf]f

 is frequency. 
[image: image31.wmf]q

 and 
[image: image32.wmf]j

 are the orthogonal polarizations.
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In these formulas 
[image: image34.wmf]N

 and 
[image: image35.wmf]M

 are the number of sampling intervals for theta and phi. 
[image: image36.wmf]n

q

 and 
[image: image37.wmf]m

j

 are the measurement angles. The sampling intervals are discussed further in Section 6.1.3.

The TRS can also be calculated from measurements in a Rayleigh fading 3 dimensional isotropic environment with uniform elevation and azimuth distribution. The calculation of the TRS is in this case based on searching for the lowest power received by the UE/MS for a discrete number of field combinations in the chamber The power received by the UE at each discrete field combination that provides a BER (or BLER) which is better than the specified target BER/BLER  level shall be averaged with other such measurements using different field combinations. By calibrating the average power transfer function, an absolute value of the TRS can be obtained when the linear values of all downlink power levels described above have been averaged. The following expression can be used to find the TRS.
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where 
[image: image39.wmf]n

ref

P

,

 is the reference power transfer function for fixed measurement antenna n, 
[image: image40.wmf]n

R

 is the reflection coefficient for fixed measurement antenna n and 
[image: image41.wmf]n

C

 is the path loss in the cables connecting the measurement receiver to fixed measurement antenna n. These parameters are calculated from the calibration measurement and are further discussed in Annex B.2. 
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 is calculated by using the following equation:
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where 
[image: image44.wmf]thres

m

n

S

,

,

21

 is the m:th value of the transfer function for fixed measurement antenna n, which gives the BER threshold. 
[image: image45.wmf]M

 is the total number of values of the BER threshold power measured for each fixed measurement antenna.
The requirements and this test apply to all types of MS that support GSM for Release 7 and later releases.

6.3.2
Minimum requirements

The average TRS of low, mid and high channel in beside head position for TCH/FS at 2% class II (RBER) shall be lower than minimum performance requirements for roaming bands shown in Table 6.3.1. The averaging shall be done in linear scale for the TRS results of both right and left side of the phantom head.
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In addition the maximum TRS of each measured channel in beside head position shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.
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------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.3.3
Test Purpose

The purpose of this test is to ensure that
[image: image49.wmf]average

TRS

 and 
 
[image: image51.wmf]max

TRS

of the MS is above specified limit. The lack of the reception sensitivity decreases the coverage area at the far side from Base Station.

------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.3.5
Test requirements

The average TRS of low, mid and high channel in beside head position for TCH/FS at 2% class II (RBER) shall be lower than test requirements for roaming bands shown in Table 6.3.2. The averaging shall be done in linear scale for the TRS results of both right and left side of the phantom head.
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In addition the maximum TRS of each measured channel in beside head position shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.
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------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.4
Total Radiated Sensitivity (TRS) for TDD UE

6.4.1
Definition and applicability

The Total Radiated Sensitivity is defined as:
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Where the effective isotropic sensitivity (EIS) is defined as the power available at the antenna output such as the sensitivity threshold is achieved for each polarization. 
[image: image56.wmf]W

 is the solid angle describing the direction, 
[image: image57.wmf]f

 is frequency. 
[image: image58.wmf]q

 and 
[image: image59.wmf]j

 are the orthogonal polarizations.
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In these formulas 
[image: image61.wmf]N

 and 
[image: image62.wmf]M

 are the number of sampling intervals for theta and phi. 
[image: image63.wmf]n

q

 and 
[image: image64.wmf]m

j

 are the measurement angles. The sampling intervals are discussed further in Section 6.1.2.

The TRS can also be calculated from measurements in a Rayleigh fading 3 dimensional isotropic environment with uniform elevation and azimuth distribution. The calculation of the TRS is in this case based on searching for the lowest power received by the UE/MS for a discrete number of field combinations in the chamber The power received by the UE at each discrete field combination that provides a BER (or BLER) which is better than the specified target BER/BLER  level shall be averaged with other such measurements using different field combinations. By calibrating the average power transfer function, an absolute value of the TRS can be obtained when the linear values of all downlink power levels described above have been averaged. The following expression can be used to find the TRS.
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where 
[image: image66.wmf]n

ref

P

,

 is the reference power transfer function for fixed measurement antenna n, 
[image: image67.wmf]n

R

 is the reflection coefficient for fixed measurement antenna n and 
[image: image68.wmf]n

C

 is the path loss in the cables connecting the measurement receiver to fixed measurement antenna n. These parameters are calculated from the calibration measurement and are further discussed in Annex B.2. 
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 is calculated by using the following equation:
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where 
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 is the m:th value of the transfer function for fixed measurement antenna n, which gives the BER threshold. 
[image: image72.wmf]M

 is the total number of values of the BER threshold power measured for each fixed measurement antenna.
The requirements and this test apply to all types of UTRA for the TDD UE for Release 8 and later releases.

6.4.2
Minimum requirements

The average TRS of low, mid and high channel in beside head position for 1% ( 0.2% BER with 12.2kbps DL reference channel as defined in Annex C.3 of TS25.101 [2] shall be lower than minimum performance requirements for roaming bands shown in Table 6.4.1. The averaging shall be done in linear scale for the TRS results of both right and left side of the phantom head.
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In addition the maximum TRS of each measured channel in beside head position shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.
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------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------





6.4.3
Test Purpose

The purpose of this test is to ensure that 
[image: image76.wmf]average
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 and 

[image: image78.wmf]max

TRS

of the UE are above specified limit. The lack of the reception sensitivity decreases the coverage area at the far side from Node B.

------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.4.5
Test requirements

The average TRS of low, mid and high channel in beside head position for 1% ( 0.2% BER with 12.2kbps DL reference channel as defined in Annex C.3 of TS25.101 [2] shall be lower than test requirements for roaming bands shown in Table 6.4.2. The averaging shall be done in linear scale for the TRS results of both right and left side of the phantom head.
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In addition the maximum TRS of each measured channel in beside head position shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.
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------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.5
Total Radiated Sensitivity (TRS) for FDD UE using LME

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The Reverberation Chamber Method for this test is undefined

· The TRS Minimum Performance Requirement for this test are undefined

· The Procedure step 3[horizontally plugged into the horizontal]is not confirmed

· The Test Requirements for this test are undefined

· The Test Tolerances applicable to this test are undefined

6.5.1
Definition and applicability

The Total Radiated Sensitivity (TRS) is a measure of the minimum power required to achieve a specified Bit Error Rate (BER). The TRS is defined as:
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Where the effective isotropic sensitivity (EIS) is defined as the power available at the antenna output such as the sensitivity threshold is achieved for each polarization. 
[image: image83.wmf]W

 is the solid angle describing the direction, 
[image: image84.wmf]f

 is frequency. 
[image: image85.wmf]q

 and 
[image: image86.wmf]j

 are the orthogonal polarizations.
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In these formulas 
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 and 
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 are the number of sampling intervals for theta and phi. 
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 and 
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j

 are the measurement angles. The sampling intervals are discussed further in Section 6.1.2.

The requirements and this test apply to all types of UTRA for the FDD UE for Release 11 and later releases that support LME.

Note: This test case can be optionally executed for Release 7 and onward UE’s supporting LME feature.

6.5.2
Minimum Requirements

The average TRS of low, mid and high channel for 1% BER with 12.2kbps DL reference channel as defined in Annex C.3 of TS25.101 [2] shall be lower than minimum performance requirements for roaming bands shown in Table 6.5.1. The averaging shall be done in linear scale for the TRS results.
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In addition the maximum TRS of each measured channel shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.
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------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.5.3
Test purpose

The purpose of this test is to ensure that  
[image: image95.wmf]average

TRS

 and 
 
[image: image97.wmf]max

TRS

of the UE is above specified limit. The lack of the reception sensitivity decreases the coverage area at the far side from Node B.

------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.5.5
Test requirements

The average TRS of low, mid and high channel for 1% BER with 12.2kbps DL reference channel as defined in Annex C.3 of [2] shall be lower than test requirements for roaming bands shown in Table 6.5.3. The averaging shall be done in linear scale for the TRS results.
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In addition the maximum TRS of each measured channel shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.
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------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.6
Total Radiated Sensitivity (TRS) for GSM MS using LME

Editor’s note: This test case is not completed

Minimum Requirements are missing

Test requirements and related TT are missing

The conditions for determining the transmitted radiated sensitivity are FFS.

6.6.1
Definition and applicability

The Total Radiated Sensitivity is defined as:
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Where the effective isotropic sensitivity (EIS) is defined as the power available at the antenna output such as the sensitivity threshold is achieved for each polarization. 
[image: image102.wmf]W

 is the solid angle describing the direction, 
[image: image103.wmf]f

 is frequency. 
[image: image104.wmf]q

 and 
[image: image105.wmf]j

 are the orthogonal polarizations.


[image: image106.wmf](

)

å

å

-

=

-

=

ú

ú

û

ù

ê

ê

ë

é

+

»

1

0

1

0

sin

)

;

,

(

1

)

;

,

(

1

2

N

n

M

m

n

m

n

m

n

f

EIS

f

EIS

NM

TRS

q

j

q

j

q

p

j

q


In these formulas 
[image: image107.wmf]N

 and 
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 are the number of sampling intervals for theta and phi. 
[image: image109.wmf]n

q

 and 
[image: image110.wmf]m

j

 are the measurement angles. The sampling intervals are discussed further in Section 6.1.3.

The TRS can also be calculated from measurements in a Rayleigh fading 3 dimensional isotropic environment with uniform elevation and azimuth distribution. The calculation of the TRS is in this case based on searching for the lowest power received by the LME for a discrete number of field combinations in the chamber The power received by the UE at each discrete field combination that provides a BER (or BLER) which is better than the specified target BER/BLER  level shall be averaged with other such measurements using different field combinations. By calibrating the average power transfer function, an absolute value of the TRS can be obtained when the linear values of all downlink power levels described above have been averaged. The following expression can be used to find the TRS.
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where 
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 is the reference power transfer function for fixed measurement antenna n, 
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R

 is the reflection coefficient for fixed measurement antenna n and 
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C

 is the path loss in the cables connecting the measurement receiver to fixed measurement antenna n. These parameters are calculated from the calibration measurement and are further discussed in Annex B.2. 
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 is calculated by using the following equation:
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where 
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 is the m:th value of the transfer function for fixed measurement antenna n, which gives the BLER threshold. 
[image: image118.wmf]M

 is the total number of values of the BLER threshold power measured for each fixed measurement antenna.
The requirements and this test apply to all types of LME that support GSM for Release 11 and later releases.

Note: This test case can be optionally executed for Release 7 and onward MS’s supporting LME feature.

6.6.2
Minimum requirements

The average TRS of low, mid and high channel of the LME in the data transfers position for [TBD] % BLER shall be lower than minimum performance requirements for roaming bands shown in Table 6.6.1. The averaging shall be done in linear scale for the TRS results.
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In addition the maximum TRS of each measured channel in the data transfers position shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.
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------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.6.3
Test Purpose

The purpose of this test is to ensure that 
[image: image121.wmf]Average

TRS

 and 
 
[image: image123.wmf]max

TRS

of the MS is above specified limit. The lack of the reception sensitivity decreases the coverage area at the far side from Base Station.

------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.6.5
Test requirements

The average TRS of low, mid and high channel in the data transfers position for [TBD]% of BLER shall be lower than test requirements for roaming bands shown in Table 6.6.2. The averaging shall be done in linear scale for the TRS results.
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In addition the maximum TRS of each measured channel in the data transfers position shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.
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------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.7
Total Radiated Sensitivity (TRS) for TDD UE using LME

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The Reverberation Chamber Method for this test is undefined

· The TRP Minimum Performance Requirement for this test are undefined

· The Procedure step 3[horizontally plugged into the horizontal]is not confirmed

· The parameters in Table 6.7.2 are not confirmed

· The Test Requirements for this test are undefined

· The Test Tolerances applicable to this test are undefined

6.7.1
Definition and applicability

The Total Radiated Sensitivity (TRS) is a measure of the minimum power required to achieve a specified Bit Error Rate (BER). The TRS is defined as:
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Where the effective isotropic sensitivity (EIS) is defined as the power available at the antenna output such as the sensitivity threshold is achieved for each polarization. 
[image: image127.wmf]W

 is the solid angle describing the direction, 
[image: image128.wmf]f

 is frequency. 
[image: image129.wmf]q

 and 
[image: image130.wmf]j

 are the orthogonal polarizations.
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In these formulas 
[image: image132.wmf]N

 and 
[image: image133.wmf]M

 are the number of sampling intervals for theta and phi. 
[image: image134.wmf]n

q

 and 
[image: image135.wmf]m

j

 are the measurement angles. The sampling intervals are discussed further in Section 6.1.2.

The requirements and this test apply to all types of UTRA for the TDD UE for Release 11 and later releases that support LME.

Note: This test case can be optionally executed for Release 7 and onward UE’s supporting LME feature.

6.7.2
Minimum Requirements

The average TRS of low, mid and high channel for 1% BER with 12.2kbps DL reference channel as defined in Annex C.3 of TS 34.122 [13] shall be lower than minimum performance requirements for roaming bands shown in Table 6.7.1. The averaging shall be done in linear scale for the TRS results.
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In addition the maximum TRS of each measured channel shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.
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------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.7.3
Test purpose

The purpose of this test is to ensure that  
[image: image139.wmf]average

TRS

 and 
 
[image: image141.wmf]max

TRS

of the UE is above specified limit. The lack of the reception sensitivity decreases the coverage area at the far side from Node B.

------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.7.5
Test requirements

The average TRS of low, mid and high channel for 1% BER with 12.2kbps DL reference channel as defined in Annex C.3 of  TS 34.122 [13] shall be lower than test requirements for roaming bands shown in Table 6.7.3. The averaging shall be done in linear scale for the TRS results.
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In addition the maximum TRS of each measured channel shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.
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------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.8
Total Radiated Sensitivity (TRS) for FDD UE using LEE

Editor’s note: This test case is not completed

Minimum Requirements are missing

Test requirements and related TT are missing

6.8.1
Definition and applicability

The Total Radiated Sensitivity is defined as:
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Where the effective isotropic sensitivity (EIS) is defined as the power available at the antenna output such as the sensitivity threshold is achieved for each polarization. 
[image: image146.wmf]W

 is the solid angle describing the direction, 
[image: image147.wmf]f

 is frequency. 
[image: image148.wmf]q

 and 
[image: image149.wmf]j

 are the orthogonal polarizations.
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In these formulas 
[image: image151.wmf]N

 and 
[image: image152.wmf]M

 are the number of sampling intervals for theta and phi. 
[image: image153.wmf]n

q

 and 
[image: image154.wmf]m

j

 are the measurement angles. The sampling intervals are discussed further in Section 6.1.2.

The TRS can also be calculated from measurements in a Rayleigh fading 3 dimensional isotropic environment with in average uniform elevation and azimuth distribution. The calculation of the TRS is in this case based on searching for the lowest power received by the LEE for a discrete number of field combinations in the chamber that gives a BER that is better than the specified target BER level. By calibrating the average power transfer function, an absolute value of the TRS can be obtained. The following expression can be used to find the TRS.
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where 
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 is the reference power transfer function for fixed measurement antenna n, 
[image: image157.wmf]n
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 is the reflection coefficient for fixed measurement antenna n and 
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C

 is the path loss in the cables connecting the measurement receiver to fixed measurement antenna n. These parameters are calculated from the calibration measurement and are further discussed in Annex B.2. 
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 is calculated by using the following equation:
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where 
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 is the m:th value of the transfer function for fixed measurement antenna n, which gives the BER threshold. 
[image: image162.wmf]M

 is the total number of values of the BER threshold power measured for each fixed measurement antenna.
The requirements and this test apply to all types of UTRA for the FDD UE for Release 11 and later releases that support LEE.

Note: This test case can be optionally executed for Release 7 and onward UE’s supporting LEE feature.

6.8.2
Minimum requirements

The average TRS of low, mid and high channel of the LEE in the data transfers position for 1% BER with 12.2kbps DL reference channel as defined in Annex C.3 of TS25.101 [2] shall be lower than minimum performance requirements for roaming bands shown in Table 68.1. The averaging shall be done in linear scale for the TRS results.
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In addition the maximum TRS of each measured channel in the data transfers position shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.
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------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.8.3
Test Purpose

The purpose of this test is to ensure that  
[image: image165.wmf]Average

TRS

 and 
 
[image: image167.wmf]max

TRS

of the UE is above specified limit. The lack of the reception sensitivity decreases the coverage area at the far side from Node B.
------------------------------------------ NEXT CHANGED SECTION -------------------------------------------------------
6.8.5
Test requirements

The average TRS of low, mid and high channel in the data transfers position for 1% BER with 12.2kbps DL reference channel as defined in Annex C.3 of [2] shall be lower than test requirements for roaming bands shown in Table 6.8.3. The averaging shall be done in linear scale for the TRS results.
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In addition the maximum TRS of each measured channel in the data transfers position shall be better than minimum performance requirements for roaming bands shown in the columns “Max”.
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