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5.7
Total Radiated Power (TRP) for TDD UE using LME

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

· 
· The TRP Minimum Performance Requirement for this test are undefined

· 
· 
· The Test Requirements and related Test Tolerances applicable for this test are undefined

· 
5.7.1
Definition and applicability

The Total Radiated Power (TRP) is a measure of how much power the DUT actually radiates. The TRP is defined as the integral of the power transmitted in different directions over the entire radiation sphere:
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Where 
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 is the solid angle describing the direction, 
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 is frequency. 
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 and 
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 are the orthogonal polarizations. 
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 are the actually transmitted power-levels in corresponding polarizations.

Thus
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In these formulas 
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 are the number of sampling intervals for theta and phi. 
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 are the measurement angles. The sampling intervals are discussed further in Section 5.1.2.

The TRP can also be calculated from Rayleigh faded samples of the total power transmitted from the LME. The measurement of transmitter performance in an isotropic Rayleigh fading environment is based on sampling the radiated power of the LME for a discrete number of field combinations in the chamber. The average value of these statistically distributed samples is proportional to the TRP and by calibrating the average power transfer function, an absolute value of the TRP can be obtained. Thus
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where 
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 is the reference power transfer function for fixed measurement antenna n, 
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 is the reflection coefficient for fixed measurement antenna n and 
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 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 the average power measured by fixed measurement antenna n and can be calculated using the following expression:


[image: image18.wmf]M

S

P

M

m

m

n

n

å

=

=

1

2

,

,

21


where 
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 is sample number m of the complex transfer function measured with fixed measurement antenna n and 
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 is the total number of samples measured for each fixed measurement antenna.
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 8 and onward UE’s supporting LME feature.

5.7.2
Minimum Requirements

The average TRP of low, mid and high channel shall be higher than minimum performance requirements for roaming bands shown in Table 5.7.1. The averaging shall be done in linear scale for the TRP results.
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In addition the minimum TRP of each measured channel shall be higher than minimum performance requirements shown in the columns “Min”.
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Table 5.7.1: TRP minimum performance requirement for TDD LME devices in the data transfers position 

	Operating band 
	Power Class 1 
	Power Class 2 
	Power Class 3 
	Power Class 4 

	
	Power (dBm) 
	Power (dBm) 
	Power (dBm) 
	Power (dBm) 

	
	Average 
	Min
	Average 
	Min
	Average 
	Min
	 Average 
	Min 

	a
	 －
	－
	TBD
	TBD 
	－
	－
	－
	－

	b
	 －
	－
	TBD
	TBD
	－
	－
	－
	－

	c
	 －
	－
	TBD
	TBD
	－
	－
	－
	－

	d
	 －
	－
	TBD
	TBD
	－
	－
	－
	－

	e
	 －
	－
	TBD
	TBD 
	－
	－
	－
	－

	f
	 －
	－
	TBD
	TBD 
	－
	－
	－
	－

	NOTE 1: Applicable for dual-mode GSM/UTRA LCR TDD.

NOTE 2: Applicable for USB plug-in devices.


The normative reference for this clause is TS25.144 [12] section 6.2.1.3.

5.7.3
Test purpose

The purpose of this test is to verify that 
[image: image23.wmf]average

TRP

 and 
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of the UE is not below specified values. A lower 
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decrease the coverage area.
5.7.4
Method of test

5.7.4.1
Initial conditions

The output power is a measure of the maximum power the UE can transmit in a bandwidth of at least (1+  times the chip rate of the radio access mode, for more information see TS 34.122 [13] clause 5.2. The period of measurement shall be at least one timeslot. Also care should be taken that the noise floor of the measurement receiver is not disturbing the power measurement. Normally, the receiving device should be set accordingly so that the receiving signal will be at least 30 dB higher than the system noise floor.

Test environment: normal; see TS 34.122 [13] clause G.2.1.

Frequencies to be tested: low range, mid range, high range; see TS 34.122 [13] clause G.2.4.

1)
Set the SS downlink physical channels according to settings in Table 5.7.2. Set the DPCH power such that there will not be transmission gaps due to too low signal strength throughout the measurement.

2)
Connect the plug-in UE to a laptop ground plane phantom. Power on the plug-in UE. The real functional laptop supplies power to the plug-in UE.

3)
A call is set up according to the Generic call setup procedure. The power control algorithm shall be set to Power Control Algorithm 2.

4)
Enter the UE into loopback test mode and start the loopback test.

5)
The measurement receiver shall be set to: zero span, video trigger and RMS detector. The RBW shall be at least (1+ times the chip rate of the radio access mode and the VBW at least 3 times bigger than the RBW. For 1.28Mcps TDD UE, the RBW shall be set to 3MHz, and VBW shall be set to 10MHz.

See TS 34.108 [10] and TS 34.109 [11] for details regarding generic call setup procedure and loopback test. 
Table 5.7.2: Downlink Physical Channels transmitted during a connection

	
	

	
	

	
	

	
	

	
	

	Physical Channel
	Power

	Ior
	 -75 dBm

	DwPCH
	DwPCH_Ec / Ior =        0 dB 

	PCCPCH
	∑P-CCPCH_Ec / Ior = -3 dB

	SCCPCH
	∑S-CCPCH_Ec / Ior = -6 dB

	PICH
	∑PICH_Ec / Ior =         -6 dB

	FPACH
	FPACH_Ec / Ior =        -6 dB

	DL DPCH
	∑DPCH_Ec / Ior =        0 dB


5.7.4.2
Procedure

1)
Send continuously Up power control commands to the plug-in UE.

2)
As the plug-in UE reaches maximum power, start sending PN15 data pattern.

3)
Position the plug-in UE into the USB connector in accordance with the manufacturer recommended primary mechanical mode. In the absence of such a recommendation position the plug-in UE so that it is horizontally plugged into the horizontal USB connector. 
4)
Measure the 
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 and 
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 with a sample step of 15° in theta (() and phi (() directions using a test system having characteristics as described in Annex A.

5)
Calculate TRP using equations from clause 5.7.1

NOTE 1:
The measurement procedure is based on the measurement of the spherical radiation pattern of the DUT. The power radiated by the DUT is sampled in far field in a group of points located on a spherical surface enclosing the DUT. The EIRP samples are taken using a constant sample step of 15° both in theta (() and phi (() directions. In some cases a different sampling grid may be used to speed up the measurements (See Section 5.1.2). All the EIRP samples are taken with two orthogonal polarizations, 
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- and 
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-polarisations.

NOTE 2:
The noise floor of the measurement receiver shall not disturb the power measurement.

NOTE 3:
Non Standard settings: To speed up sensitivity measurements, power measurements may be done with non standard modulation. However to obtain TRP result the measured EIRP figures shall be normalized by
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where 
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 is power measurement done with standard setting. 
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 is power measurement done with non standard modulation. 
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 is amount of reference measurement points.

To ensure accuracy of TRP, the amount of reference points measured should be at least 4. It is recommended to spread the reference measurements equally during the measurement time.
5.7.4.3
Procedure, reverberation chamber method

1)
Send continuously Up power control commands to the plug-in UE.

2)
As the plug-in UE reaches maximum power, start sending PN15 data pattern.

3)
Position the plug-in UE into the USB connector in accordance with the manufacturer recommended primary mechanical mode. In the absence of such a recommendation position the plug-in UE so that it is horizontally plugged into the horizontal USB connector.
4)
Measure a sufficient number of independent samples (see section 5.1.3) of 
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 using a test system having the characteristics described in Annex A.

5)
Calculate TRP using equations from section 5.7.1.

NOTE 1:
The measurement procedure is based on the measurement of the total power radiated from the UE/MS to a full 3 dimensional isotropic environment with uniform elevation and azimuth field distribution. The power transmitted by the DUT is undergoing Rayleigh fading and is sampled by the fixed measurement antennas. Moreover, it is important that the samples collected are independent, in order to get sufficient accuracy of the estimated TRP value.

NOTE 2:
The noise floor of the measurement receiver shall not disturb the power measurement.
5.7.5
Test requirements

The average TRP of low, mid and high channel shall be higher than test performance requirements for roaming bands shown in Table 5.7.3. The averaging shall be done in linear scale for the TRP.
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In addition the minimum TRP of each measured channel shall be higher than minimum performance requirements shown in the columns “Min”.
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Table 5.7.3: TRP test requirement for TDD LME devices in the data transfers position

	Operating band
	Power Class 1
	Power Class 2
	Power Class 3
	Power Class 4

	
	Power (dBm)
	Power (dBm)
	Power (dBm)
	Power (dBm)

	
	Average
	Min
	Average 
	Min
	Average 
	Min
	Average 
	Min 

	a
	 －
	－
	TBD + TT
	TBD + TT 
	－
	－
	－
	－

	b
	 －
	－
	TBD + TT
	TBD + TT
	－
	－
	－
	－

	c
	 －
	－
	TBD + TT
	TBD + TT
	－
	－
	－
	－

	d
	 －
	－
	TBD + TT
	TBD + TT
	－
	－
	－
	－

	e
	 －
	－
	TBD + TT
	TBD + TT 
	－
	－
	－
	－

	f
	 －
	－
	TBD + TT
	TBD + TT 
	－
	－
	－
	－

	NOTE 1: Applicable for dual-mode GSM/UTRA LCR TDD.

NOTE 2: Applicable for USB plug-in devices.


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.

�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark appropriate boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Office® 2003 applications. Prefered format is ISO standard yyyy-MM-dd.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected and the CRs which are linked. This is particularly important where the affected specs belong to a different working group than that which will agree the present CR.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





_1230119849.unknown

_1370866273.unknown

_1370866326.unknown

_1370928925.unknown

_1371033966.unknown

_1370928945.unknown

_1370867375.unknown

_1370867470.unknown

_1370867091.unknown

_1370866301.unknown

_1230369492.unknown

_1238496353.unknown

_1366699874.unknown

_1366700013.unknown

_1280218675.unknown

_1230633028.unknown

_1238496337.unknown

_1230632830.unknown

_1230631543.unknown

_1230119914.unknown

_1230119929.unknown

_1230119861.unknown

_1161088574.unknown

_1230119176.unknown

_1230119189.unknown

_1168812192.unknown

_1230119056.unknown

_1168812189.unknown

_1160151762.unknown

_1161088569.unknown

_1109585478.unknown

