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References

 [13] 3GPP TS 34.122 " Terminal conformance specification; Radio transmission and reception (TDD) "
4.1
Measurement frequencies

The radiation patterns of handset antennas can be expected to be frequency dependent, both in the size and, to smaller extent, in the shape of the pattern. TRP and TRS shall be measured in 3 channels in a frequency band, i.e. low, mid and high channels.

TDD frequency bands

UTRA/TDD is designed to operate in the following paired bands:

Table 4.5: UTRA TDD frequency bands

	Operating Band
	UL and DL Frequencies

	a
	1900-1920MHz

2010-2025 MHz

	-
	-


Table 4.6: UTRA TDD Channels
	Operating Band
	UL and DL Channels

	
	Low
	Mid
	High

	a
(2010-2025 MHz)
	10054
	10087
	10121

	-
	-
	-
	-


NOTE:
Deployment in other frequency bands is not precluded.

5.4
Total Radiated Power (TRP) for URTA LCR TDD UE

5.4.1 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 Ωis the solid angle describing the direction, f is frequency. 
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are the orthogonal polarizations.
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EIRP

are the actually transmitted power-levels in corresponding polarizations.

Thus
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In these formulas N and M 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 requirements and this test apply to all types of UTRA for the TDD UE for Release 4 and later releases.
5.4.2 Minimum Requirements

The average TRP of low, mid and high channel in beside head position shall be higher than minimum performance

requirements for roaming bands shown in Table 5.4.1. The averaging shall be done in linear scale for the TRP results

of both right and left side of the phantom head.
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In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum

performance requirements shown in the columns “Min”.
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Table 5.4.1 TRP minimum performance requirement for UTRA LCR TDD roaming bands in the speech position and the primary mechanical mode
	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
	 -
	-
	[+16]
	[+14] 
	-
	-
	- 
	-

	b
	 -
	-
	TBD
	TBD
	-
	-
	- 
	-

	c
	 -
	-
	TBD
	TBD
	-
	-
	- 
	-

	d
	 -
	-
	TBD
	TBD
	-
	-
	- 
	-

	e
	 -
	-
	TBD
	TBD
	-
	-
	- 
	-

	f
	 -
	-
	TBD
	TBD
	-
	-
	- 
	-

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


The normative reference for this clause is TS25.144 section 6.1.1.3.
5.4.3 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.

5.4.4 Method of test

5.4.4.1
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 3GPP TS 34.122 chapter 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.

Test environment: normal; see 3GPP TS34.122-1 [13] clause G.2.1.
Frequencies to be tested: low range, mid range, high range; see TS34.122-1 [13] clause G.2.4.
1) Set the SS downlink physical channels according to settings in Table 5.4.2. Set the DPCH power such that there will not be transmission gaps due to too low signal strength throughout the measurement.

2) Power on the 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 1.

4) Enter the UE into loopback test mode and start the loopback test.
See TS 34.108 [10] and TS 34.109 [11] for details regarding generic call setup procedure and loopback test. 
Table 5.4.2: Downlink Physical Channels transmitted during a connection

	Physical Channel
	Power

	PSCH
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34.122
5.4.4.2 Procedure

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

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

3) Position the UE against the SAM phantom

4) Measure the EIRPθand EIRPφwith a sample step of 15° in theta (θ) and phi (φ) directions using a test system having characteristics as described in Annex A.

5) Calculate TRP using equations from chapter 5.4.1 .
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 (θ) and phi (φ) 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, θ- andφ- 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 i EIRPstd i is power measurement done with standard setting. EIRPnstd i  is power measurement done with non standard modulation. n 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.
5.4.5 Test requirements

The average TRP of low, mid and high channel in beside head position shall be higher than test performance

requirements for roaming bands shown in Table 5.4.3. The averaging shall be done in linear scale for the TRP results of

both right and left side of the phantom head.
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In addition the minimum TRP of each measured channel in beside head position shall be higher than minimum

performance requirements shown in the columns “Min”.
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Table 5.4.3 TRP test requirement for URTA LCR  TDD roaming bands in the speech position and the primary mechanical mode
	Operating band 
	Power Class 1 
	Power Class 2 
	Power Class 3 
	Power Class 3bis 
	Power Class 4 

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

	
	Average
	Average 
	Average
	Average
	Average

	a
	 -
	[+18 ]
	-
	-
	-

	b
	-
	TBD
	-
	-
	-

	c
	-
	TBD
	-
	-
	-

	d
	-
	TBD
	-
	-
	-

	e
	-
	TBD
	-
	-
	-

	f
	-
	TBD
	-
	-
	-

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


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.
6.4 Total Radiated Sensitivity (TRS) for  URTA LCR TDD UE

6.4.1
Definition and applicability
The Total Radiated Sensitivity is defined as:


[image: image22.wmf]W

ú

ú

û

ù

ê

ê

ë

é

W

+

W

=

ò

d

f

EIS

f

EIS

TRS

)

;

(

1

)

;

(

1

4

j

q

p




(6.5)

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. 
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 is the solid angle describing the direction, 
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 is frequency. 
[image: image25.wmf]q

 and 
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 are the orthogonal polarizations.
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(6.6)

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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 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 URTA LCR TDD UE for Release 4 and later releases.
6.4.2 Minimum requirements

The average TRS of low, mid and high channel in beside head position for 0.1% BER with 12.2kbps DL reference channel as defined in Annex C.3 of TS25.102 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 minimum TRS of each measured channel in beside head position shall be better than minimum

performance requirements for roaming bands shown in the columns “Min”.
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Table 6.4.1: TRS minimum requirements for UTRA LCR TDD roaming bands in the speech position for the primary mechanical mode
	Operating Band 
	Unit 
	<REFÎor> 

	-
	-
	Average 
	Max 

	a
	dBm/1.28 MHz 
	[-102]
	[-100]

	b
	dBm/1.28 MHz
	TBD
	TBD

	c
	dBm/1.28 MHz
	TBD
	TBD

	d
	dBm/1.28 MHz
	TBD
	TBD

	e
	dBm/1.28 MHz
	TBD
	TBD

	f
	dBm/1.28 MHz
	TBD
	TBD

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


The normative reference for this clause is TS25.144 section 7.2.3.

6.4.3 Test Purpose

The purpose of this test is to ensure that TRS Average and TRS Min of the UE is above specified limit. The lack of the

reception sensitivity decreases the coverage area at the far side from Node B.

6.4.4 Method of test

6.4.4.1 Initial conditions

Test environment: normal; see TS34.122 clause G.2.1.
1) Set the SS downlink physical channels according to settings in Table 6.4.2.

2) Power on the 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 1. 

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

See TS 34.108 [10] and TS 34.109 [11] and Annex C of TS 34.122[13]. For details regarding generic call setup procedure and loopback test.

Table 6.4.2: Downlink Physical Channels transmitted during a connection Physical Channel Power
	Physical Channel 
	Power 

	PSCH
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6.4.4.2 Test procedure

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

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

3) Position the UE against the SAM phantom

4) Measure EIS from one measurement point. EIS is the power transmitted from one specific direction to the UE causing BER value of 0.1% 0.02% using 20000 or more bits, see Annex E.19.3.
NOTE: To meet BER value target DL power level can be changed using user’s freely selectable algorithm.

5) Measure the EIS for every direction of selected sampling gird using two orthogonal polarizations to obtain TRS.

6) Calculate TRS using equations from chapter 6.4.1

Table 6.4.3: TRS test requirements for UTRA LCR TDD roaming bands in the speech position for the primary mechanical mode
	Operating Band 
	Unit 
	<REFÎor> 

	-
	-
	Average 

	a
	dBm/1.28 MHz 
	[-105]

	b
	dBm/1.28 MHz
	TBD

	c
	dBm/1.28 MHz
	TBD

	d
	dBm/1.28 MHz
	TBD

	e
	dBm/1.28 MHz
	TBD

	f
	dBm/1.28 MHz
	TBD

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


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. 
Annex D (normative):
Maximum uncertainty of Test System and Test Tolerances
D.1
Maximum uncertainty of Test System
Table D.1: Test system uncertainties for OTA tests

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	5.4 TRP for TDD UE
	TBD
	TBD

	6.4 TRS for TDD UE
	TBD
	TBD


D.2
Test tolerances (informative)
Test tolerances below are used to relax the Minimum Requirements in the present document to derive the Test Requirements.
Table D.2: Test tolerances for OTA tests

	Clause
	Test Tolerance

	5.4 TRP for TDD UE
	TBD

	6.4 TRS for TDD UE
	TBD


D.3
Derivation of Test Requirements (informative)
Table D.3: Derivation of test requirements for OTA tests

	Clause
	Minimum requirement in TS25.144
	Test Tolerance (TT)
	Test requirement in TS34.114

	5.4 TRP for TDD UE
	Single (minimum) requirement:

Band a: TBD dBm

Average requirement:

Bands a: TBD dBm


	TBD
	Formula: Minimum Requirement - TT
Band a: TBD dBm

Average requirement:

Band a: TBD dBm



	6.4 TRS for TDD UE
	Single (Maximum) requirement:

Band a: TBDdBm

Average requirement:

Band a: TBD dBm


	TBD
	Formula: Minimum requirement + TT

Single (Maximum) requirement:

Band a: TBD dBm

Average requirement:

Band a: TBD dBm




Annex E (normative):

E.19.3
TDD
TBD
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