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[Many sections are skipped here]
5.2AC
Maximum Output Power for UL CLTD activation state 1

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

-
CM distribution for CLTD Mode 1 is incomplete.

5.2AC.1
Definition and applicability

The nominal maximum output power with UL CLTD and its tolerance are defined according to the Power Class of the UE.

The maximum output power is a measure of the maximum power the UE can transmit (i.e. the actual power as would be measured assuming no measurement error) in a bandwidth of at least (1+  times the chip rate of the radio access mode. The period of measurement shall be at least one timeslot.

The requirements and this test apply for Release 11 and later releases to all types of UTRA for the FDD UE that supports UL CLTD and HSDPA.

5.2AC.2
Minimum Requirements

For UE with two active transmit antenna connectors in UL CLTD activation state 1, the nominal maximum output power is specified in Table 5.2AC.1. The nominal transmit power is defined by the sum of transmit power at each transmit antenna connector. 

Table 5.2AC.1: Nominal Maximum Output Power for UL CLTD

	Operating Band
	Power Class 3
	Power Class 3bis

	
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)

	Band I
	+24
	+1/-4
	23
	+2/-3

	Band II
	+24
	+1/-4
	23
	+2/-3

	Band III
	+24
	+1/-4
	23
	+2/-3

	Band IV
	+24
	+1/-4
	23
	+2/-3

	Band V
	+24
	+1/-4
	23
	+2/-3

	Band VI
	+24
	+1/-4
	23
	+2/-3

	Band VII
	+24
	+1/-4
	23
	+2/-3

	Band VIII
	+24
	+1/-4
	23
	+2/-3

	Band IX
	+24
	+1/-4
	23
	+2/-3

	Band X
	+24
	+1/-4
	23
	+2/-3

	Band XI
	+24
	+1/-4
	23
	+2/-3

	Band XII
	+24
	+1/-4
	23
	+2/-3

	Band XIII
	+24
	+1/-4
	23
	+2/-3

	Band IV
	+24
	+1/-4
	23
	+2/-3

	Band XIX
	+24
	+1/-4
	23
	+2/-3

	Band XX
	+24
	+1/-4
	23
	+2/-3

	Band XXI
	+24
	+1/-4
	23
	+2/-3

	Band XXII
	+24
	+1/-5.5
	23
	+2/-4.5

	Band XXV
	+24
	+1/-5
	23
	+2/-4

	Band XXVI

(Note 1)
	+24
	+1/-5
	23
	+2/-4

	Note 1
For the UE which supports both Band V and Band XXVI operating frequencies, the UE maximum output power of Band V shall apply for Band XXVI when the carrier frequency of the assigned UTRA channel is within 824-845 MHz.


The normative reference for this requirement is TS 25.101 [1], clause 6.2.1B.

5.2AC.3
Test purpose

To verify that the error of the UE maximum output power for UL CLTD activation state 1 does not exceed the range prescribed by the nominal maximum output power and tolerance in table 5.2.AC.1.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.

5.2AC.4
Method of test

5.2AC.4.1
Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; see clauses G.2.1 and G.2.2. 

Frequencies to be tested: low range, mid range, high range; see clause G.2.4.

1)
Connect the SS to the UE antenna connector as shown in figure A.52.

2)
The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1) are specified in clauses C.10.1 and C.8.1.1 with the beta values set according to table C.10.1.4.

3)
An HSDPA call is set up according to TS 34.108 [3] clause 7.3.17. RF parameters are set up according to table E.5.1 and table E.5.10.

4)
Enter the UE into loopback test mode in the presence of HSDPA and start the loopback test.

See TS 34.108 [3] and TS 34.109 [4] for details regarding loopback test mode for HSDPA.

5.2AC.4.2
Procedure

1)
Set and send continuously Up power control commands to the UE.

2)
Start transmitting HSDPA Data.

3)
Measure the mean power of the UE in a bandwidth of at least (1+  times the chip rate of the radio access mode. The mean power shall be averaged over at least one timeslot and measured at each transmit antenna connector.

5.2AC.5
Test requirements

For UE with two active transmit antenna connectors in UL CLTD activation state 1, the nominal maximum output power is specified in Table 5.2AC.2. The nominal transmit power is defined by the sum of transmit power at each transmit antenna connector. 
The maximum output power, derived in step 3), shall not exceed the range prescribed by the nominal maximum output power and tolerance in table 5.2AC.2.

Table 5.2AC.2: Nominal Maximum Output Power for UL CLTD

	Operating Band
	Power Class 3
	Power Class 3bis

	
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)

	Band I
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band II
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band III
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band IV
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band V
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band VI
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band VII
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band VIII
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band IX
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band X
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band XI
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band XII
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band XIII
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band IV
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band XIX
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band XX
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band XXI
	+24
	+1.7/-4.7
	23
	+2.7/-3.7

	Band XXII
	+24
	+1.7/-6.2
	23
	+2.7/-5.2

	Band XXV
	+24
	+1.7/-5.7
	23
	+2.7/-4.7

	Band XXVI

(Note 1)
	+24
	+1.7/-5.7
	23
	+2.7/-4.7

	Note 1:
For the UE which supports both Band V and Band XXVI operating frequencies, the UE maximum output power of Band V shall apply for Band XXVI when the carrier frequency of the assigned UTRA channel is within 824-845 MHz.


For the UE which supports E-UTRA inter-band carrier aggregation, the lower side of the tolerance in Table 5.2 AC.2 is allowed to be decreased by the amount given in Table 6.2.5-2 of TS 36.101[11] for those UTRA operating bands corresponding to the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations.  The tolerance in Table 6.2.5-2 of TS 36.101[11] does not apply to supported UTRA operating bands with frequency range below 1 GHz that correspond to the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations when such bands are belonging only to band combination(s) where one band is <1GHz and another band is >1.7GHz and there is no harmonic relationship between the low band UL and high band DL.
In case the UE supports DB-DC-HSDPA or dual band 4C-HSDPA configurations and one or more of the E-UTRA inter-band carrier aggregation configurations listed in Table 6.2.5-2 of TS36.101[11] with a UTRA operating band that belongs to UTRA and E-UTRA carrier aggregation configurations, then

-
When the UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be the average of the applicable tolerances, truncated to one decimal place for that operating band among the supported DB-DC-HSDPA, dual band 4C-HSDPA, and E-UTRA CA configurations, with the DB-DC-HSDPA, dual carrier 4C-HSDPA, and E-UTRA CA configurations counted separately. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported carrier aggregation configurations involving such band shall be applied

-
When the UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be the maximum tolerance that  applies for that operating band among the supported DB-DC-HSDPA, dual band 4C-HSDPA, and E-UTRA CA configurations.
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 in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.2BD
Maximum Output Power with HS-DPCCH and E-DCH for UL CLTD activation state 1

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


-
CM distribution for CLTD Mode 1 is incomplete.

5.2BD.1
Definition and applicability

The maximum output power for UL CLTD with HS-DPCCH and E-DCH and its tolerance are defined according to the UE Maximum Power Reduction (MPR) for the nominal maximum output power.

The maximum output power with HS-DPCCH and E-DCH is a measure of the maximum power the UE can transmit when HS-DPCCH and E-DCH is fully or partially transmitted during a DPCCH timeslot. The measurement period shall be at least one timeslot.

The requirements and this test apply for Release 11 and later releases to all types of UTRA for the FDD UE that supports UL CLTD and E-DCH.

5.2BD.2
Minimum Requirements

The Maximum Power Reduction (MPR) for the nominal maximum output power is specified in table 5.2BD.1 for the values of (c, (d, (hs, (ec, (ed and (sc defined in [8] fully or partially transmitted during a DPCCH timeslot.

Table 5.2BD.1: Maximum Output Power with HS-DPCCH and E-DCH for UL CLTD

	UE transmit channel configuration 
	CM (dB)
	MPR (dB)

	For all combinations of; DPDCH, DPCCH, HS-DPCCH, E-DPDCH, E-DPCCH and S-DPCCH
	0 ( CM ( 4
	MAX (CM-1, 0)


T Where Cubic Metric (CM) is based on the UE transmit channel configuration and is given by


CM = CEIL { [20 * log10 ((v_norm 3) rms) - 20 * log10 ((v_norm_ref 3) rms)] / k, 0.5 }

Where:
-
CEIL { x, 0.5 } means rounding upwards to closest 0.5dB, i.e. CM = [0, 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5]

-
k is 1.85 for signals where all channelisations codes meet the following criteria CSF, N where N< SF/2

-
k is 1.56 for signals were any channelisations codes meet the following criteria CSF, N where N ≥ SF/2

-
v_norm is the normalized voltage waveform of the input signal

-
v_norm_ref is the normalized voltage waveform of the reference signal (12.2 kbps AMR Speech) and

-
20 * log10 ((v_norm_ref 3) rms) = 1.52 dB

For UE with two active transmit antenna connectors in UL CLTD activation state 1, the allowed Maximum Power Reduction (MPR) for the nominal maximum output power of each antenna is specified in Table 5.2BA.1 The amount of applied power reduction on each antenna shall be the same.

NOTE:
CM is measured at each transmit antenna connector.
The normative reference for this requirement is TS 25.101 [1], clause 6.2.2C.

5.2BD.3
Test purpose

To verify that the error of the UE maximum output power for UL CLTD activation state 1 with HS-DPCCH and E-DCH does not exceed the range prescribed by the maximum output power and tolerance in table 5.2BD.5.

An excess maximum output power may interfere with other channels or other systems. A small maximum output power decreases the coverage area.

5.2BD.4
Method of test

5.2BD.4.1
Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; see clauses G.2.1 and G.2.2.

Frequencies to be tested: low range, mid range, high range; see clause G.2.4.

1)
Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.52.

2)
The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK) are specified in Annex c, clauses C.11.1A and C.8.1.1.

3)
An E-DCH call is set up according to TS 34.108 [3] 7.3.19 with the following exceptions in the RADIO BEARER SETUP messages. These exceptions allow the beta values to be set according to table C.11.1A.4 and each UL physical channel to be at constant power during the measurement. RF parameters are set up according to table E.5A.1. Settings for the serving cell are defined in table 5.2BD.4A.

4)
For sub-test 1 to 4, enter the UE into loopback test mode 1 looping back both the 12.2kbps RMC and HSDPA to E-DCH according to procedure 7.3.19.3 in TS 34.108 [3] and start the loopback test.

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.2BD.1A: Contents of RADIO BEARER SETUP message: AM or UM (Test Loop Mode1)

	Information Element
	Value/Remark

	UL Transport channel information for all transport channels
	

	                    - 2bit CTFC
	3

	                    - Power offset Information
	

	                     - CHOICE Gain Factors
	Signalled Gain Factors

	                      - CHOICE mode
	FDD

	                       - Gain factor ßc
	Value used in test: see Table C.11.1A.4

	                       - Gain factor ßd
	Value used in test: see Table C.11.1A.4

	CHOICE channel requirement
	Uplink DPCH info

	         - Power Control Algorithm
	Algorithm2

	NOTE:
All other 2 bit CTFC values use computed gain factors as in the default message.


Table 5.2BD.2: Contents of RADIO BEARER SETUP message:
AM or UM (E-DCH and HSDPA) for Sub-tests 1,2,4

	Information Element
	Value/Remark

	E-DCH info
	Uplink DPCH info

	    - E-DPDCH info
	

	      - Reference E-TFCIs
	5 E-TFCIs

	        - Reference E-TFCI
	11

	        - Reference E-TFCI PO
	4

	        - Reference E-TFCI
	67

	        - Reference E-TFCI PO
	18

	        - Reference E-TFCI
	71

	        - Reference E-TFCI PO
	23

	        - Reference E-TFCI
	75

	        - Reference E-TFCI PO
	26

	        - Reference E-TFCI
	81

	        - Reference E-TFCI PO
	27


Table 5.2BD.3: Contents of RADIO BEARER SETUP message:
AM or UM (E-DCH and HSDPA) for Sub-test 3

	Information Element
	Value/Remark

	E-DCH info
	Uplink DPCH info

	    - E-DPDCH info
	

	      - Reference E-TFCIs
	2 E-TFCIs

	        - Reference E-TFCI
	11

	        - Reference E-TFCI PO
	4

	        - Reference E-TFCI
	92

	        - Reference E-TFCI PO
	18


Table 5.2BD.3A: Contents of RADIO BEARER SETUP message:
AM or UM (E-DCH and HSDPA) -condition A3 for Sub-test 5

	Information Element
	Value/Remark

	E-DCH info
	Uplink DPCH info

	    - E-DPDCH info
	

	      - E-DCH minimum set of E-TFCI
	67

	      - Reference E-TFCIs
	1 E-TFCI

	        - Reference E-TFCI
	67

	        - Reference E-TFCI PO
	18

	        - Maximum channelisation codes
	Sf4


Table 5.2BD.4: Contents of RADIO BEARER SETUP message:
AM or UM (E-DCH and HSDPA)

	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	         - Power Control Algorithm
	For sub-test 1 to 4: Algorithm2

For sub-test 5: Algorithm 1

	         - ACK
	Value used in test: see Table C.11.1A.4

	         - NACK
	Value used in test: see Table C.11.1A.4

	         - Ack-Nack repetition factor
	3 (required for continuous HS-DPCCH signal)

	E-DCH info
	

	      - E-DPCCH/DPCCH power offset
	Value used in test: see Table C.11.1A.4

	Downlink HS-PDSCH Information
	

	    - Measurement Feedback Info
	

	            - CQI Feedback cycle, k
	4 ms

	            - CQI repetition factor
	2 (required for continuous HS-DPCCH signal)

	            - CQI
	Value used in test: see Table C.11.1A.4


Table 5.2BDs.4A: Settings for the serving cell during the measurement
of Maximum Output Power with HS-DPCCH and E-DCH

	Parameter
	Unit
	Cell 1

	Cell type
	
	Serving cell

	UTRA RF Channel Number
	
	As defined in clause 5.2B.4.1

	Qqualmin
	dB
	-24

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_RACH
	dBm
	+21

	Îor (see notes 1 and 2)
	dBm/3.84 MHz
	-86

	NOTE 1:
The power level is specified in terms of Îor instead of CPICH_RSCP because RSCP is a receiver measurement, whereas the SS can only set Îor.

NOTE 2:
The cell fulfils TS 25.304, clause 5.2.3.1.2.


5.2BD.4.2
Procedure

5.2BD.4.2.1
Procedure for sub-test 1 to 4

1)
Set the Absolute Grant according to Table C.11.1A.4.

2)
The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.

3)
Set the UE power to be at least 7.5dB lower than the maximum output power. Wait 150 ms.

4)
Send power control bits to give one TPC_cmd = +1 command to the UE. 

5)
The SS checks the received E-TFCI for 150 ms. If UE does not send any decreased E-TFCI (DTX on E‑DPDCH is also considered decreased E-TFCI) within the 150ms  then go back to step (4) otherwise proceed to step 6).

6)
Send power control bits to give one TPC_cmd = -1 command to the UE and wait 150ms.

7)
The SS checks the received E-TFCI for 150 ms. If UE sends  any decreased E-TFCI (DTX on E-DPDCH is also considered decreased E-TFCI) within  the 150ms, then send new power control bits to give another TPC_cmd = -1 command to the UE and wait 150ms.

8)
Confirm that the E-TFCI transmitted by the UE is equal to the target E-TFCI in Table C.11.1A.4. If the E-TFCI transmitted by the UE is not equal to the target E-TFCI, then fail the UE.

9)
Measure the mean power of the UE. The mean power shall be averaged over at least one timeslot and measured at each transmit antenna connector.

10)
Repeat the measurement for the different combinations of beta values for sub-test 1 to 4 as given in table C.11.1A.4.

5.2BD.5
Test requirements

The maximum output power with HS-DPCCH and E-DCH, derived in step 9), shall not exceed the range prescribed by the maximum output power and tolerance in table 5.2BD.5 or 5.2BD.6 depending on tested band. Note:

For UE with two active transmit antenna connectors in UL CLTD activation state 1, the nominal transmit power is defined by the sum of transmit power at each transmit antenna connector. 
The UL reference measurement channel for TX test will be set as defined in C.11.1 with the power ratio between HS-DPCH, DPCCH, DPDCH, E-DPCCH and E-DPDCH being set to the values defined in table C.11.1A.4.

Table 5.2BD.5: Maximum Output Powers with HS-DPCCH and E-DCH for test

	Sub-test in table C.11.1A.4
	Power Class 3
	Power Class 4

	
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)

	1
	+24
	+1.7/-6.7
	+21
	+2.7/-5.7

	2
	+22
	+3.7/-5.2
	+19
	+4.7/-4.2

	3
	+23
	+2.7/-5.2
	+20
	+3.7/-4.2

	4
	+22
	+3.7/-5.2
	+19
	+4.7/-4.2


For the UE which supports E-UTRA inter-band carrier aggregation, the lower side of the tolerance in Table 5.2BD.5 and 5.2BD.6 is allowed to be decreased by the amount given in Table 6.2.5-2 of TS 36.101[11] for those UTRA operating bands corresponding to the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations.  The tolerance in Table 6.2.5-2 of TS 36.101[11] does not apply to supported UTRA operating bands with frequency range below 1 GHz that correspond to the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations when such bands are belonging only to band combination(s) where one band is <1GHz and another band is >1.7GHz and there is no harmonic relationship between the low band UL and high band DL.
In case the UE supports DB-DC-HSDPA or dual band 4C-HSDPA configurations and one or more of the E-UTRA inter-band carrier aggregation configurations listed in Table 6.2.5-2 of TS36.101[11] with a UTRA operating band that belongs to UTRA and E-UTRA carrier aggregation configurations, then

-
When the UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be the average of the applicable tolerances, truncated to one decimal place for that operating band among the supported DB-DC-HSDPA, dual band 4C-HSDPA, and E-UTRA CA configurations, with the DB-DC-HSDPA, dual carrier 4C-HSDPA, and E-UTRA CA configurations counted separately. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported carrier aggregation configurations involving such band shall be applied

-
When the UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be the maximum tolerance that  applies for that operating band among the supported DB-DC-HSDPA, dual band 4C-HSDPA, and E-UTRA CA configurations.
Table 5.2BD.6: Maximum Output Powers with HS-DPCCH and E-DCH for test in bands XXV and XXVI

	Sub-test in table C.11.1A.4
	Power Class 3
	Power Class 4

	
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)

	1
	+24
	+1.7/-7.7
	+21
	+2.7/-6.7

	2
	+22
	+3.7/-6.2
	+19
	+4.7/-5.2

	3
	+23
	+2.7/-6.2
	+20
	+3.7/-5.2

	4
	+22
	+3.7/-6.2
	+19
	+4.7/-5.2

	NOTE 1:
For the UE which supports both Band V and Band XXVI operating frequencies, the UE maximum output power of Band V shall apply for Band XXVI when the carrier frequency of the assigned UTRA channel is within 824-845 MHz.


NOTE 1:
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 in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

NOTE 2:
The test procedure for sub-test 1 to 4 will result in a power slightly below the maximum, and therefore the lower limits in Table 5.2BD.5 are made lower by 1.5 dB.

NOTE 3:
The test procedure allows UE to decrease its maximum transmit power for E-TFC selection in sub-test 1, and therefore the lower limits of sub-test 1 in Table 5.2BD.5 are made lower by 1.5 dB.

NOTE 4:
For subtests 2, 3 and 4, UE may perform E-DPDCH power scaling at max power which could results in slightly smaller MPR values.

5.2CB
UE relative code domain power accuracy for UL CLTD activation state 1

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


-
CM distribution for CLTD Mode 1 is incomplete.

5.2CB.1
Definition and applicability

The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of individual code powers relative to the total power of all active codes. The measure of accuracy is the difference between two dB ratios:

UE Relative CDP accuracy = (Measured CDP ratio) - (Nominal CDP ratio)

where:
Measured CDP ratio = 10*log((Measured code power) / (Measured total power of all active codes))

Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))

The nominal CDP of a code is relative to the total of all codes and is derived from beta factors.

When the UE uses 16QAM modulation a correction factor shall be applied to the  ed value used to compute the Nominal CDP equal to {A1*(0.4472)^2 + A2*(1.3416)^2+ A3*(-0.4472)^2 + A4*(-1.3416)^2}1/2 where A1, A2, A3 and A4 are the fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.

The sum of all nominal CDPs will equal 1 by definition.

NOTE:
The above definition of UE relative CDP accuracy is independent of variations in the actual total power of the signal and of noise in the signal that falls on inactive codes.

The requirements and this test apply for Release 11 and later releases to all types of UTRA for the FDD UE that supports UL CLTD and HSDPA.

5.2CB.2
Minimum Requirements

The required accuracy of the UE relative CDP is given in table 5.2CB.1. The UE relative CDP accuracy shall be maintained over the period during which the total of all active code powers remains unchanged or one timeslot, whichever is the longer.

For UE with two active transmit antenna connectors in UL CLTD activation state 1, the relative code domain power accuracy specified in table 5.2CB.1 applies at each transmit antenna connector.

Table 5.2CB.1: UE Relative CDP accuracy

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.5

	-10 dB to ≥ -15 dB
	±2.0

	-15 dB to ≥ -20 dB
	±2.5


The normative reference for this requirement is TS 25.101 [1] clause 6.2.3C.

5.2CB.3
Test purpose

To verify that the UE relative code domain power accuracy for UL CLTD activation state 1 meets the requirements given in table 5.2CB.4.

5.2CB.4
Method of test

5.2CB.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2. 

Frequencies to be tested: mid range; see clause G.2.4.

1)
Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.52.

2)
The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK version) are specified in Annex C, clauses C.10.2 and C.8.1.1.

3)
An HSDPA call is set up according to TS 34.108 [3] clause 7.3. 17.RF parameters are set up according to table E.5.1 and table E.5.10. Settings for the serving cell are defined in table 5.2CB.2.

4)
Enter the UE into loopback test mode 1 in the presence of HSDPA and start the loopback test.

Table 5.2CB.2: Settings for the serving cell during the measurement of HS-DPCCH

	Parameter
	Unit
	Cell 1

	Cell type
	
	Serving cell

	UTRA RF Channel Number
	
	As defined in clause 5.2C.4.1

	Qqualmin
	dB
	-24

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_RACH
	dBm
	+21

	Îor (see notes 1 and 2)
	dBm/3.84 MHz
	-86

	NOTE 1:
The power level is specified in terms of Îor instead of CPICH_RSCP because RSCP is a receiver measurement, whereas the SS can only set Îor.

NOTE 2:
The cell fulfils TS 25.304, clause 5.2.3.1.2.


See TS 34.108 [3] and TS 34.109 [4] for details regarding loopback test mode for HSDPA.
5.2CB.4.2
Procedure

1)
Send the TRANSPORT CHANNEL RECONFIGURATION message to set the beta values defined in table C.10.2.4 subtest 1 and the DPCH frame offset according the HS-DPCCH half slot offset required for measurements. This will create a signal with a repeat pattern of 12ms. The Uplink DPCH Power Control Info shall specify the Power Control Algorithm as algorithm 2 for interpreting TPC commands.

2)
Generate suitable TPC commands from the SS to set the output power of the UE, when the HS-DPCCH is not transmitted,  measured at the UE antenna connector, to be in the range 0 dBm ± 2dB. This is a nominal setting and not part of the test requirements.

3)
Send alternating "0" and "1" TPC commands in the downlink so as to satisfy the condition of obtaining TPC_cmd = 0.

4)
Start transmitting HSDPA Data.

5)
Figure 5.2CB.1 shows the 12ms cycle created when using the TRANSPORT CHANNEL RECONFIGURATION message from Annex I with the test specific message content defined below and with TPC_cmd=0. Measure the relative code domain power of each active code at the measurement points specified in figure 5.2CB.1 at each transmit antenna connector. Each measurement is over a half slot period. Point 1 is the half slot prior to the ACK/NACK. Point 2 is the first half slot of the ACK/NACK, point 3 is the first half slot of the CQI and point 4 is the first half slot after the CQI. The 25us transient periods at the end of each half slot period shall not be included.  The nominal UE relative code domain power for each active code at each point is defined in table 5.2CB.3. The required accuracy which is the difference between the expected and measured code domain power shall meet the test requirements given in table 5.2CB.4.

Specific Message Contents

All messages indicated above shall use the same content as described in the default message content in clause 9 of TS 34.108 [3], except the TRANSPORT CHANNEL RECONFIGURATION message which is defined in annex I. The test specific content for the TRANSPORT CHANNEL RECONFIGURATION message is as follows:

	Information Element
	Value/remark

	            - Ack-Nack repetition factor
	1

	            - CQI repetition factor
	1
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Figure 5.2CB.1: Transmit power profile showing measurement points

5.2CB.5
Test requirements

For the expected relative code domain power ratios given in table 5.2CB.3 the UE shall meet the UE relative code domain power accuracy test requirements given in Table 5.2CB.4.

For UE with two active transmit antenna connectors in UL CLTD activation state 1, the relative code domain power accuracy applies at each transmit antenna connector.

Table 5.2CB.3: UE relative code domain power nominal ratios

	Sub-test in table C.10.2.4
	Measurement point
	Expected relative code domain power in dB

	
	
	DPCCH
	S-DPCCH
	DPDCH
	HS-DPCCH

	1
	1
	--20.6
	-20.6
	-0.08
	OFF

	
	2
	-20.9
	-20.9
	-0.4
	-11.8

	
	3
	-20.8
	-20.8
	-0.3
	-13.7

	
	4
	-20.6
	-20.6
	-0.08
	OFF

	2
	1
	-7.1
	-7.1
	-2.1
	OFF

	
	2
	-11.2
	-11.2
	-6.2
	-2.1

	
	3
	-10.1
	-10.1
	-5.2
	-3

	
	4
	-7.1
	-7.1
	-2.1
	OFF

	3
	1
	-4.1
	-4.1
	-6.5
	OFF

	
	2
	-10.2
	-10.2
	-12.7
	-1.2

	
	3
	-8.8
	-8.8
	-11.3
	-1.8

	
	4
	-4.1
	-4.1
	-6.5
	OFF

	4
	1
	-3.3
	-3.3
	-11.8
	OFF

	
	2
	-10.1
	-10.1
	-18.5
	-1

	
	3
	-8.6
	-8.6
	-17.1
	-1.5

	
	4
	-3.3
	-3.3
	-11.8
	OFF


Table 5.2CB.4: UE relative code domain power accuracy test requirements

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.7

	-10 dB to ≥ -15 dB
	±2.3

	-15 dB to ≥ -20 dB
	±2.9


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 in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.2DC
UE Relative Code Domain Power Accuracy for HS-DPCCH and E-DCH for UL CLTD activation state 1

5.2DC.1
Definition and applicability

The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of individual code powers relative to the total power of all active codes. The measure of accuracy is the difference between two dB ratios:

UE Relative CDP accuracy = (Measured CDP ratio) - (Nominal CDP ratio)

where:

Measured CDP ratio = 10*log((Measured code power) / (Measured total power of all active codes))

Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))

The nominal CDP of a code is relative to the total of all codes and is derived from beta factors.

When the UE uses 16QAM modulation a correction factor shall be applied to the  ed value used to compute the Nominal CDP equal to {A1*(0.4472)^2 + A2*(1.3416)^2+ A3*(-0.4472)^2 + A4*(-1.3416)^2}1/2 where A1, A2, A3 and A4 are the fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.

The sum of all nominal CDPs will equal 1 by definition.

NOTE:
The above definition of UE relative CDP accuracy is independent of variations in the actual total power of the signal and of noise in the signal that falls on inactive codes.

The requirements and this test apply for Release 11 and later releases to all types of UTRA for the FDD UE that supports UL CLTD and E-DCH.

5.2DC.2
Minimum Requirements

The required accuracy of the UE relative CDP is given in table 5.2DC.1. The UE relative CDP accuracy shall be maintained over the period during which the total of all active code powers remains unchanged or one timeslot, whichever is the longer.

For UE with two active transmit antenna connectors in UL CLTD activation state 1, the relative code domain power accuracy specified in table 5.2CB.1 applies at each transmit antenna connector.

Table 5.2DC.1: UE Relative CDP accuracy

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.5

	-10 dB to ≥ -15 dB
	±2.0

	-15 dB to ≥ -20 dB
	±2.5


The normative reference for this requirement is TS 25.101 [1] clause 6.2.3C.

5.2DC.3
Test purpose

To verify that the UE relative code domain power accuracy for UL CLTD activation state 1 meets the requirements given in table 5.2DC.8.

5.2DC.4
Method of test

5.2DC.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2. 

Frequencies to be tested: mid range; see clause G.2.4.

1)
Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.52.

2)
The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK version) are specified in Annex C, clause C.11.1A.

3)
An E-DCH call is set up according to TS 34.108 [3] 7.3.19 with the following exceptions in the RADIO BEARER SETUP messages. These exceptions allow the beta values to be set according to table C.11.1A.4 and each UL physical channel to be at constant power at the start of the measurement. RF parameters are set up according to table E.5A.1. Settings for the serving cell are defined in table 5.2DC.6.

4)
Enter the UE into loopback test mode 1 looping back both the 12.2kbps RMC and HSDPA to E-DCH, and start the loopback test.

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.2DC.2 Contents of RADIO BEARER SETUP message: AM or UM (Test Loop Mode1)

	Information Element
	Value/Remark

	UL Transport channel information for all transport channels
	

	                    - 2bit CTFC
	3

	                    - Power offset Information
	

	                     - CHOICE Gain Factors
	Signalled Gain Factors

	                      - CHOICE mode
	FDD

	                       - Gain factor ßc
	Value used in test: see Table C.11.1A.4

	                       - Gain factor ßd
	Value used in test: see Table C.11.1A.4

	NOTE:
All other 2 bit CTFC values use computed gain factors as in the default message


Table 5.2DC.3: Contents of RADIO BEARER SETUP message:
AM or UM (E-DCH and HSDPA) for Sub-tests 1,2,4

	Information Element
	Value/Remark

	E-DCH info
	Uplink DPCH info

	    - E-DPDCH info
	

	      - Reference E-TFCIs
	5 E-TFCIs

	        - Reference E-TFCI
	11

	        - Reference E-TFCI PO
	4

	        - Reference E-TFCI
	67

	        - Reference E-TFCI PO
	18

	        - Reference E-TFCI
	71

	        - Reference E-TFCI PO
	23

	        - Reference E-TFCI
	75

	        - Reference E-TFCI PO
	26

	        - Reference E-TFCI
	81

	        - Reference E-TFCI PO
	27


Table 5.2DC.4: Contents of RADIO BEARER SETUP message:
AM or UM (E-DCH and HSDPA) for Sub-test 3

	Information Element
	Value/Remark

	E-DCH info
	Uplink DPCH info

	    - E-DPDCH info
	

	      - Reference E-TFCIs
	2 E-TFCIs

	        - Reference E-TFCI
	11

	        - Reference E-TFCI PO
	4

	        - Reference E-TFCI
	92

	        - Reference E-TFCI PO
	18


Table 5.2DC.5 Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA)

	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	         - Power Control Algorithm
	Algorithm2

	         - ACK
	Value used in test: see Table C.11.1A.4

	         - NACK
	Value used in test: see Table C.11.1A.4

	         - Ack-Nack repetition factor
	3 (required for continuous HS-DPCCH signal)

	E-DCH info
	

	      - E-DPCCH/DPCCH power offset
	Value used in test: see Table C.11.1A.4

	Downlink HS-PDSCH Information
	

	    - Measurement Feedback Info
	

	            - CQI Feedback cycle, k
	4 ms

	            - CQI repetition factor
	2 (required for continuous HS-DPCCH signal)

	            - CQI
	Value used in test: see Table C.11.1A.4


Table 5.2DC.6: Settings for the serving cell during the measurement of
UE Relative Code Domain Power Accuracy with HS-DPCCH and E-DCH

	Parameter
	Unit
	Cell 1

	Cell type
	
	Serving cell

	UTRA RF Channel Number
	
	As defined in clause 5.2B.4.1

	Qqualmin
	dB
	-24

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_RACH
	dBm
	+21

	Îor (see notes 1 and 2)
	dBm/3.84 MHz
	-86

	NOTE 1:
The power level is specified in terms of Îor instead of CPICH_RSCP because RSCP is a receiver measurement, whereas the SS can only set Îor.

NOTE 2:
The cell fulfils TS 25.304, clause 5.2.3.1.2.


5.2DC.4.2
Procedure

1)
Set the Absolute Grant according to Table C.11.1A.4.

2)
The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.

3)
Generate suitable TPC commands from the SS to set the output power of the UE to be in the range 15 dBm ± 2 dB.

4)
Confirm that the E-TFCI transmitted by the UE is equal to the target E-TFCI in Table C.11.1A.4. If the E-TFCI transmitted by the UE is not equal to the target E-TFCI, then fail the UE.

5)
Send alternating "0" and "1" TPC commands in the downlink so as to satisfy the condition of obtaining TPC_cmd = 0.

6)
Send Absolute Grants in a repeating pattern starting with the value according to Table C.11.1A.4 and alternating between this value and an Absolute Grant Index of Zero_Grant. This will generate a repeating pattern on the E-DPDCH(s) with a level corresponding to the sending of Scheduling Information every other 10ms E-DCH TTI as shown in Figure 5.2DC.1.
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Figure 5.2DC.1: Transmit power profile showing measurement points

7)
Measure the relative code domain power of each active code at the measurement points specified in Figure 5.2DC.1 at each transmit antenna connector. Each measurement is made over one timeslot. Measurement point 1 is the last timeslot before TTI1. Measurement point 2 is the first timeslot of TTI1 and measurement point 3 is the first timeslot of TTI2. The 25 us transient periods at the ends of each measured timeslot shall not be included. The nominal UE relative code domain power for each active code at each point is defined in table 5.2DC.7. The required accuracy which is the difference between the expected and measured code domain power shall meet the test requirements given in table 5.2DC.8.

8)
Repeat steps 1 through 7 for the other combinations of beta values for sub-tests 1, 2, 3, and 4 as given in Table C.11.1A.4.

5.2DC.5
Test requirements

For all UE relative code domain power nominal ratios given in table 5.2DC.7 ≥ -20 dB the UE shall meet the UE relative code domain power accuracy test requirements given in Table 5.2DC.8.

For UE with two active transmit antenna connectors in UL CLTD activation state 1, the relative code domain power accuracy applies at each transmit antenna connector.

Table 5.2DC.7: UE relative code domain power nominal ratios

	Sub-Test in Table C.11.1A.4
	Measure-ment Point
	Expected Relative Code Domain Power in dB

	
	
	DPCCH
	S- DPCCH
	DPDCH
	HS-DPCCH
	E-DPCCH
	E-DPDCH1
	E-DPDCH2

	1
	1
	-12.3
	-12.3
	-6.6
	-3.3
	-7.3
	-18.9
	OFF

	
	2
	-21.5
	-21.5
	-15.8
	-12.5
	-16.5
	-0.5
	OFF

	
	3
	-12.3
	-12.3
	-6.6
	-3.3
	-7.3
	-18.9
	OFF

	2
	1
	-14.9
	-14.9
	-3.9
	-5.8
	-5.8
	-21.4
	OFF

	
	2
	-17
	-17
	-6.0
	-8.0
	-8.0
	-4.1
	OFF

	
	3
	-14.9
	-14.9
	-3.9
	-5.8
	-5.8
	-21.4
	OFF

	3
	1
	-12.8
	-12.8
	-14.2
	-3.7
	-3.7
	-19.3
	OFF

	
	2
	-17.6
	-17.6
	-19.1
	-8.6
	-8.6
	-4.7
	-4.7

	
	3
	-12.8
	-12.8
	-14.2
	-3.7
	-3.7
	-19.3
	OFF

	4
	1
	-20.9
	-20.9
	-0.4
	-11.9
	-17.9
	-27.5
	OFF

	
	2
	-22.7
	-22.7
	-2.2
	-13.7
	-19.7
	-4.7
	OFF

	
	3
	-20.9
	-20.9
	-0.4
	-11.9
	-17.9
	-27.5
	OFF


Table 5.2DC.8: UE relative code domain power accuracy test requirements

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.7

	-10 dB to ≥ -15 dB
	±2.3

	-15 dB to ≥ -20 dB
	±2.9


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 in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.2EC
UE Relative Code Domain Power Accuracy for HS-DPCCH and E-DCH with 16QAM for UL CLTD activation state 1

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


-
CM distribution for CLTD Mode 1 is incomplete.

5.2EC.1
Definition and applicability

The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of individual code powers relative to the total power of all active codes. When the UE uses 16QAM modulation on any of the uplink code channels the IQ origin offset power shall be removed from the Measured CDP ratio; however, the removed relative IQ origin offset power (relative carrier leakage power) also has to satisfy the applicable requirement. The measure of accuracy is the difference between two dB ratios:

UE Relative CDP accuracy = (Measured CDP ratio) - (Nominal CDP ratio)

where

Measured CDP ratio = 10*log((Measured code power) / (Measured total power of all active codes))

Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))

The nominal CDP of a code is relative to the total of all codes and is derived from beta factors.

When the UE uses 16QAM modulation a correction factor shall be applied to the  ed value used to compute the Nominal CDP equal to {A1*(0.4472)^2 + A2*(1.3416)^2+ A3*(-0.4472)^2 + A4*(-1.3416)^2}1/2 where A1, A2, A3 and A4 are the fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.

The sum of all nominal CDPs will equal 1 by definition.

NOTE:
The above definition of UE relative CDP accuracy is independent of variations in the actual total power of the signal and of noise in the signal that falls on inactive codes.

The requirements apply for Release 11 and later releases for all types of UTRA for the FDD UE that support E-DCH 16QAM UE capability category 7 and UL CLTD.

5.2EC.2
Minimum Requirements

The required accuracy of the UE relative CDP is given in table 5.2EC.1. The UE relative CDP accuracy shall be maintained over the period during which the total of all active code powers remains unchanged or one timeslot, whichever is the longer.

For UE with two active transmit antenna connectors in UL CLTD activation state 1, the relative code domain power accuracy specified in table 5.2CB.1 applies at each transmit antenna connector.

Table 5.2EC.1: UE Relative CDP accuracy, HS-DPCCH and E-DCH with 16QAM

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.5

	-10 dB to ≥ -15 dB
	±2.0

	-15 dB to ≥ -20 dB
	±2.5

	-20 dB to ≥ -30 dB
	±3.0


The normative reference for this requirement is TS 25.101 [1] clause 6.2.3C.

5.2EC.3
Test purpose

To verify that the UE relative code domain power accuracy for UL CLTD activation state 1  meets the requirements given in table 5.2EC.6.

5.2EC.4
Method of test

5.2EC.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2. 

Frequencies to be tested: mid range; see clause G.2.4.

1)
Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.52.

2)
The UL Reference Measurement Channel and the DL Fixed Reference Channels (FRC H-Set 1,16QAM) are specified in Annex C, clauses C.11.1A and C.8.1.1. The payload of the transport block for the DL Fixed Reference Channels shall be PRBS data.

3)
An E-DCH call is set up according to TS 34.108 [3] 7.3.19 with the following exceptions in the RADIO BEARER SETUP messages. These exceptions allow the beta values to be set according to table C.11.1A.5 and each UL physical channel to be at constant power at the start of the measurement. RF parameters are set up according to  E.5A.1. Settings for the serving cell are defined in table 5.2EC.4. Uplink SRB for DCCH mapped on E-DCH and downlink SRB for DCCH on DCH. E-DCH is configured with 2ms TTI.

4)
Enter the UE into loopback test mode 1 looping back HSDPA to E-DCH, and start the loopback test.

See TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6 for details regarding loopback test mode for HSDPA and E-DCH.

Table 5.2EC.2: Contents of RADIO BEARER SETUP message:
AM or UM (E-DCH and HSDPA) for Sub-test 1

	Information Element
	Value/Remark

	E-DCH info
	Uplink DPCH info

	    - E-DPCCH info
	

	     - E-DPDCH power interpolation
	FALSE

	    - E-DPDCH info
	

	      - E-TFCI Table Index
	2

	      - Reference E-TFCIs
	3 E-TFCIs

	        - Reference E-TFCI
	105

	        - Reference E-TFCI PO
	12

	        - Reference E-TFCI
	116

	        - Reference E-TFCI PO
	14

	        - Reference E-TFCI
	127

	        - Reference E-TFCI PO
	16

	      - Max Channelisation Codes
	SF4x2 and SF2x2


Table 5.2EC.3: Contents of RADIO BEARER SETUP message: AM or UM (E-DCH and HSDPA)

	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	         - Power Control Algorithm
	Algorithm2

	         - ACK
	Value used in test: see Table C.11.1A.5

	         - NACK
	Value used in test: see Table C.11.1A.5

	         - Ack-Nack repetition factor
	3 (required for continuous HS-DPCCH signal)

	E-DCH info
	

	    - E-DPCCH info
	

	      - E-DPCCH/DPCCH power offset
	Value used in test: see Table C.11.1A.5

	     - E-TFC Boost Info
	

	          - E-TFCI boost
	Value used in test: see Table C.11.1A.5

	          - Delta T2TP
	12 dB

	    - UL 16QAM settings
	

	      - BetaEd gain E-AGCH table selection
	0

	Downlink HS-PDSCH Information
	

	    - Measurement Feedback Info
	

	            - CQI Feedback cycle, k
	4 ms

	            - CQI repetition factor
	2 (required for continuous HS-DPCCH signal)

	            - CQI
	Value used in test: see Table C.11.1A.5


Table 5.2EC.4: Settings for the serving cell during the measurement of UE Relative Code Domain Power Accuracy with HS-DPCCH and E-DCH

	Parameter
	Unit
	Cell 1

	Cell type
	
	Serving cell

	UTRA RF Channel Number
	
	As defined in clause 5.2E.4.1

	Qqualmin
	dB
	-24

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_RACH
	dBm
	+21

	Îor (see notes 1 and 2)
	dBm/3.84 MHz
	-86

	NOTE 1:
The power level is specified in terms of Îor instead of CPICH_RSCP because RSCP is a receiver measurement, whereas the SS can only set Îor.

NOTE 2:
The cell fulfils TS 25.304, clause 5.2.3.1.2.


5.2EC.4.2
Procedure

1)
Set the Absolute Grant according to Table C.11.1A.5.

2)
The SS starts transmitting HSDPA and the UE loops the received data back on E-DCH.

3)
Generate suitable TPC commands from the SS to set the output power of the UE to be in the range 15 dBm ± 2 dB.

4)
Confirm that the E-TFCI transmitted by the UE is equal to the target E-TFCI in Table C.11.1A.5. If the E-TFCI transmitted by the UE is not equal to the target E-TFCI, then fail the UE.

5)
Send alternating "0" and "1" TPC commands in the downlink so as to satisfy the condition of obtaining TPC_cmd = 0.

6)
Send Absolute Grants in a repeating pattern starting with the value according to Table C.11.1A.5 and alternating between this value and an Absolute Grant Index of Zero_Grant. This will generate a repeating pattern on the E-DPDCH(s) with a level corresponding to the sending of Scheduling Information every other 2ms E-DCH TTI as shown in Figure 5.2EC.1.
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Figure 5.2EC.1: Transmit power profile showing measurement points

7)
Measure the relative code domain power of each active code at the measurement points specified in Figure 5.2EC.1 at each transmit antenna connector. Each measurement is made over one timeslot. Measurement point 1 is the last timeslot before TTI1. Measurement point 2 is the first timeslot of TTI1 and measurement point 3 is the first timeslot of TTI2. The 25 us transient periods at the ends of each measured timeslot shall not be included. The nominal UE relative code domain power for each active code at each point is defined in table 5.2EC.5. The required accuracy which is the difference between the expected and measured code domain power shall meet the test requirements given in table 5.2EC.6.

5.2EC.5
Test requirements

For all UE relative code domain power nominal ratios given in table 5.2EC.5 ≥ -30 dB the UE shall meet the UE relative code domain power accuracy test requirements given in Table 5.2EC.6.

For UE with two active transmit antenna connectors in UL CLTD activation state 1, the relative code domain power accuracy applies at each transmit antenna connector.

Table 5.2EC.5: UE relative code domain power nominal ratios

	Sub-Test in Table C.11.1A.5
	Meas Point
	Expected Relative Code Domain Power in dB

	
	
	DPCCH
	S- DPCCH
	HS-DPCCH
	E-DPCCH
	E-DPDCH 1
	E-DPDCH 2
	E-DPDCH

3,4

	1
	1
	-12.6
	-12.6
	-3.6
	-3.6
	-19.1
	OFF
	OFF

	
	2
	-16.4
	-16.4
	-7.4
	-7.4
	-7.4
	-7.4
	-9.4

	
	3
	-12.6
	-12.6
	-3.6
	-3.6
	-19.1
	OFF
	OFF


Table 5.2EC.6: UE relative code domain power accuracy test requirements,
HSDPA and E-DCH with 16QAM

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.7

	-10 dB to ≥ -15 dB
	±2.3

	-15 dB to ≥ -20 dB
	±2.9

	-20 dB to ≥ -30 dB
	±3.5


NOTE 1:
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 in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause  F.4.

NOTE 2:
For the measurement points in which UE uses 16QAM modulation the correction factor in the measurements shall be applied to the  ed value used to compute the Nominal CDP equal to {A1*(0.4472)^2 + A2*(1.3416)^2+ A3*(-0.4472)^2 + A4*(-1.3416)^2}1/2 where A1, A2, A3 and A4 are the fractions of symbols (00, 01, 10, 11 respectively) transmitted during the test.

[Many sections are skipped here]
5.4.2C
Inner Loop Power Control in the Uplink for UL CLTD activation state 1

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

· 
· Call procedure needs update.
· 
5.4.2C.1
Definition and applicability

Inner loop power control in the uplink is the ability of the UE transmitter to adjust its output power in accordance with one or more TPC commands received in the downlink.

The power control step is the change in the UE transmitter output power in response to a single TPC command, TPC_cmd, derived at the UE.

This clause does not cover all the requirements of compressed mode or soft handover.

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

5.4.2C.2
Minimum requirements

The UE transmitter shall have the capability of changing the output power with a step size of 1 dB, 2 dB and 3 dB according to the value of TPC or RP-TPC, in the slot immediately after the TPC_cmd can be derived.

a)
The transmitter output power step due to inner loop power control shall be within the range shown in table 5.4.2C.1.

b)
The transmitter aggregate output power step due to inner loop power control shall be within the range shown in table 5.4.2C.2. Here a TPC_cmd group is a set of TPC_cmd values derived from a corresponding sequence of TPC commands of the same duration.

For UE with two active transmit antenna connectors in UL CLTD activation state 1, the inner loop power control in the uplink specified in this clause applies at each transmit antenna connector.

The inner loop power step is defined as the relative power difference between the mean power of the original (reference) timeslot and the mean power of the target timeslot, not including the transient duration. The transient duration is from 25 µs before the slot boundary to 25 µs after the slot boundary.

Table 5.4.2C.1: Transmitter power control range

	TPC_cmd
	Transmitter power control range (all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+0,5
	+1,5
	+1
	+3
	+1,5
	+4,5

	0
	-0,5
	+0,5
	-0,5
	+0,5
	-0,5
	+0,5

	-1
	-0,5
	-1,5
	-1
	-3
	-1,5
	-4,5


Table 5.4.2C.2: Transmitter aggregate power control tolerance

	TPC_cmd group
	Transmitter power control range after 10 equal TPC_cmd group
(all units are in dB)
	Transmitter power control range after 7 equal TPC_cmd groups
(all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+8
	+12
	+16
	+24
	+16
	+26

	0
	-1
	+1
	-1
	+1
	-1
	+1

	-1
	-8
	-12
	-16
	-24
	-16
	-26

	0,0,0,0,+1
	+6
	+14
	N/A
	N/A
	N/A
	N/A

	0,0,0,0,-1
	-6
	-14
	N/A
	N/A
	N/A
	N/A


The UE shall meet the above requirements for inner loop power control over the power range bounded by the Minimum output power as defined in clause 5.4.3.2, and the Maximum output power supported by the UE (i.e. the actual power as would be measured assuming no measurement error). This power shall be in the range specified for the power class of the UE in clause 5.2.2.

NOTE:
3 dB inner loop power control steps are only used in compressed mode.

The reference for this requirement is TS 25.101 [1] clause 6.4.2.1.1C.

The requirements for the derivation of TPC_cmd are detailed in TS 25.214 [5] clauses 5.1.2.2.2 and 5.1.2.2.3.

5.4.2C.3
Test purpose

-
To verify that the UE inner loop power control size and response with UL CLTD activation state 1 is meet to the described value shown in clause 5.4.2C.2.

-
To verify that TPC_cmd is correctly derived from received TPC commands.

An excess error of the inner loop power control decreases the system capacity.

The UE shall be tested for the requirements for inner loop power control over the power range bounded by the Min power threshold for test and the Max power threshold for test.

The Min power threshold for test is defined as the Minimum Output Power Test Requirement (clause 5.4.3.5).

The Max power threshold for test is defined as the Measured Maximum output power of the UE in the relevant Step of the test (using the same method as in clause 5.2.4.2 step 2) minus the Test Tolerance specified for test 5.2 Maximum Output Power in table F.2.1.

For the final power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.
5.4.2C.4
Method of test

5.4.2C.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.

Frequencies to be tested: mid range; see clause G.2.4.

1)
Connect the SS to the UE antenna connector as shown in figure A.52.

2)
A call is set up according to the Generic call setup procedure specified in TS34.108 [3] sub clause FFS, with the following exception for information elements in RADIO BEARER SETUP message. With this exception, the Power Control Algorithm for the Uplink is set to algorithm 2.

Table 5.4.2C.4.1: Contents of RADIO BEARER SETUP message: AM or UM

	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	          - Power Control Algorithm
	Algorithm 2


3)
SS sends a HS-SCCH order activating UL_CLTD activation state 1.

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

See TS 34.108 [3] and TS 34.109 [4] for details regarding generic call setup procedure and loopback test.

5.4.2C.4.2
Procedure
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Figure 5.4.2C.4 Inner Loop Power Control Test Steps

1)
Before proceeding with paragraph (2) (Step A) below, set the output power of the UE to be in the range -10  9 dBm. This may be achieved by setting the downlink signal (Îor) to yield an appropriate open loop output power and/or by generating suitable downlink TPC commands from the SS.

2)
Step A: Transmit a sequence of at least 30 and no more than 60 TPC commands, which shall commence at a frame boundary and last for a whole number of frames, and which shall contain:

-
no sets of 5 consecutive "0" or "1" commands which commence in the 1st, 6th or 11th slots of a frame;

-
at least one set of 5 consecutive "0" commands which does not commence in the 1st, 6th or 11th slots of a frame;

-
at least one set of 5 consecutive "1" commands which does not commence in the 1st, 6th or 11th slots of a frame.

The following is an example of a suitable sequence of TPC commands:

100000101010101111101000001010101011111010000010101010111110

3)
Step B: Transmit a sequence of 50 TPC commands with the value 1.

4)
Step C: Transmit a sequence of 50 TPC commands with the value 0.

5)
Step D: Transmit the PHYSICAL CHANNEL RECONFIGURATION message to reconfigure the uplink channel in order to set the Power Control Algorithm to algorithm 1, and the TPC step size to 1 dB. Contents of the message is specified in the table 5.4.2C.4.2.A. After the PHYSICAL CHANNEL RECONFIGURATION COMPLETE message from the UE is received, transmit a sequence of TPC commands with the value 1 until the UE output power is above the maximum power threshold.

6)
Step E: Transmit a sequence of 150 (note 1) TPC commands with the value 0.

7)
Step F: Transmit a sequence of 150 (note 1) TPC commands with the value 1.

8)
Step G: Transmit the PHYSICAL CHANNEL RECONFIGURATION message to reconfigure the uplink channel in order to set the TPC step size to 2 dB (with the Power Control Algorithm remaining as algorithm 1). Contents of the message is specified in the table 5.4.2C.4.2.B. After the PHYSICAL CHANNEL RECONFIGURATION COMPLETE message from the UE is received, transmit a sequence of TPC commands with the value 1 until the UE output power is above the maximum power threshold. Transmit a sequence of 75 (note 1) TPC commands with the value 0.

9)
Step H: Transmit a sequence of 75 (note 1) TPC commands with the value 1.

10)
During steps A to H the mean power of every slot shall be measured, with the following exceptions:

-
In steps D and F, measurement of the mean power is not required in slots after the 10th slot after the mean power has exceeded the maximum power threshold;

-
In steps E and G, measurement of the mean power is not required in slots after the 10th slot after the mean power has fallen below the minimum power threshold.


The transient periods of 25 µs before each slot boundary and 25 µs after each slot boundary shall not be included in the power measurements.

NOTE 1:
These numbers of TPC commands are given as examples. The actual number of TPC commands transmitted in these steps shall be at least 10 more than the number required to ensure that the UE reaches the relevant maximum or minimum power threshold in each step, as shown in figure 5.4.2C.4. 

NOTE 2:
In order to make it more practical to measure the entire power control dynamic range (between min power threshold and max power threshold with suitable margins), it is permissible to segment the power control sequences into smaller subsequence. For example, Step-E can be divided into different stages while still fulfilling the purpose of the test to measure the entire dynamic range.

Table 5.4.2C.4.2.A: PHYSICAL CHANNEL RECONFIGURATION message for step D (step 5)

	Information Element
	Value/Remark
	Version

	Message Type
	
	

	UE Information Elements
	
	

	-RRC transaction identifier
	0
	

	-Integrity check info
	
	

	- message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I.
	

	- RRC message sequence number
	SS provides the value of this IE, from its internal counter.
	

	-Integrity protection mode info
	Not Present
	

	-Ciphering mode info
	Not Present
	

	-Activation time
	Not Present
	

	-New U-RNTI
	Not Present
	

	-New C-RNTI
	Not Present
	

	-RRC State Indicator
	CELL_DCH
	

	-UTRAN DRX cycle length coefficient
	Not Present
	

	CN Information Elements
	
	

	-CN Information info
	Not Present
	

	UTRAN mobility information elements
	
	

	-URA identity
	Not Present
	

	RB information elements
	
	

	-Downlink counter synchronisation info
	Not Present
	

	PhyCH information elements
	
	

	-Frequency info
	Not Present
	

	Uplink radio resources
	
	

	-Maximum allowed UL TX power
	Not Present
	

	-CHOICE channel requirement
	Uplink DPCH info
	

	-Uplink DPCH power control info
	
	

	  -CHOICE mode
	FDD
	

	   -DPCCH Power offset
	-40 (-80dB)
	

	   -PC Preamble
	1 frame
	

	   -SRB delay
	7 frames
	

	   -Power Control Algorithm
	Algorithm 1
	

	   -TPC step size
	1dB
	

	-CHOICE mode
	FDD
	

	  -Scrambling code type
	Long
	

	  -Scrambling code number
	0
	

	  -Number of DPDCH
	1
	

	  -spreading factor
	64
	

	  -TFCI existence
	TRUE
	

	  -Number of FBI bits
	Not Present(0)
	

	  -Puncturing Limit
	1
	

	Downlink radio resources
	
	

	-CHOICE mode
	FDD
	

	-Downlink PDSCH information
	Not Present
	R99 and Rel-4 only

	-Downlink information common for all radio links
	Not Present
	

	-Downlink DPCH info common for all RL
	Not Present 
	


Table 5.4.2C.4.2.B: PHYSICAL CHANNEL RECONFIGURATION message for step G (step 8)

	Information Element
	Value/Remark
	Version

	Message Type
	
	

	UE Information Elements
	
	

	-RRC transaction identifier
	0
	

	-Integrity check info
	
	

	- message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I.
	

	- RRC message sequence number
	SS provides the value of this IE, from its internal counter.
	

	-Integrity protection mode info
	Not Present
	

	-Ciphering mode info
	Not Present
	

	-Activation time
	Not Present
	

	-New U-RNTI
	Not Present
	

	-New C-RNTI
	Not Present
	

	-RRC State Indicator
	CELL_DCH
	

	-UTRAN DRX cycle length coefficient
	Not Present
	

	CN Information Elements
	
	

	-CN Information info
	Not Present
	

	UTRAN mobility information elements
	
	

	-URA identity
	Not Present
	

	RB information elements
	
	

	-Downlink counter synchronisation info
	Not Present
	

	PhyCH information elements
	
	

	-Frequency info
	Not Present
	

	Uplink radio resources
	
	

	-Maximum allowed UL TX power
	Not Present
	

	-CHOICE channel requirement
	Uplink DPCH info
	

	-Uplink DPCH power control info
	
	

	  -CHOICE mode
	FDD
	

	   -DPCCH Power offset
	-40 (-80dB)
	

	   -PC Preamble
	1 frame
	

	   -SRB delay
	7 frames
	

	   -Power Control Algorithm
	Algorithm 1
	

	   -TPC step size
	2dB
	

	-CHOICE mode
	FDD
	

	  -Scrambling code type
	Long
	

	  -Scrambling code number
	0
	

	  -Number of DPDCH
	1
	

	  -spreading factor
	64
	

	  -TFCI existence
	TRUE
	

	  -Number of FBI bits
	Not Present(0)
	

	  -Puncturing Limit
	1
	

	Downlink radio resources
	
	

	-CHOICE mode
	FDD
	

	-Downlink PDSCH information
	Not Present
	R99 and Rel-4 only

	-Downlink information common for all radio links
	Not Present
	

	-Downlink DPCH info common for all RL
	Not Present 
	


5.4.2C.5
Test requirements

Table 5.4.2C.5.1: Transmitter power control range

	TPC_cmd
	Transmitter power control range (all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+0,5± TT
	+1,5± TT
	+1± TT
	+3± TT
	+1,5± TT
	+4,5± TT

	0
	-0,5± TT
	+0,5± TT
	-0,5± TT
	+0,5± TT
	-0,5± TT
	+0,5± TT

	-1
	-0,5± TT
	-1,5± TT
	-1± TT
	-3± TT
	-1,5± TT
	-4,5± TT


Table 5.4.2C.5.2: Transmitter aggregate power control tolerance

	TPC_cmd group
	Transmitter power control range after 10 equal TPC_cmd group
(all units are in dB)
	Transmitter power control range after 7 equal TPC_cmd groups
(all units are in dB)

	
	1 dB step size
	2 dB step size
	3 dB step size

	
	Lower
	Upper
	Lower
	Upper
	Lower
	Upper

	+1
	+8±TT
	+12±TT
	+16±TT
	+24±TT
	+16±TT
	+26±TT

	0
	1±TT
	+1±TT
	1±TT
	+1±TT
	1±TT
	+1±TT

	1
	8±TT
	12±TT
	16±TT
	24±TT
	16±TT
	26±TT

	0,0,0,0,+1
	+6±TT
	+14±TT
	N/A
	N/A
	N/A
	N/A

	0,0,0,0,1
	6±TT
	14±TT
	N/A
	N/A
	N/A
	N/A


a)
During Step A, the difference in mean power between adjacent slots shall be within the prescribed range for a TPC_cmd of 0, as given in table 5.4.2C.5.1.

b)
During Step A, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 0, as given in table 5.4.2C.5.2.

c)
During Step B, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2C.5.1, given that every 5th TPC_cmd should have the value +1, with a step size of 1 dB, and all other TPC_cmd should have the value 0.

d)
During Step B, the change in mean power over 50 consecutive slots shall be within the prescribed range for a TPC_cmd group of {0,0,0,0,+1}, as given in table 5.4.2C.5.2.

e)
During Step C, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2C.5.1, given that every 5th TPC_cmd should have the value 1, with a step size of 1 dB, and all other TPC_cmd should have the value 0.

f)
During Step C, the change in mean power over 50 consecutive slots shall be within the prescribed range for a TPC_cmd group of {0,0,0,0,-1}, as given in table 5.4.2C.5.2.

g)
During Step E, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2C.5.1 for a TPC_cmd of 1 and step size of 1 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step D. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

h)
During Step E, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 1, and step size of 1 dB as given in table 5.4.2C.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step D. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

i)
During Step F, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2C.5.1 for a TPC_cmd of +1 and step size of 1 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

j)
During Step F, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of +1, and step size of 1 dB as given in table 5.4.2C.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

k)
During Step G, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2C.5.1 for a TPC_cmd of 1 and step size of 2 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

l)
During Step G, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of 1, and step size of 2 dB as given in table 5.4.2C.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step F. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots.

m)
During Step H, the difference in mean power between adjacent slots shall be within the prescribed range given in table 5.4.2C.5.1 for a TPC_cmd of +1 and step size of 2 dB. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step H. For the power step adjacent to the Min or Max power threshold for test, the lower step size requirement does not apply.

n)
During Step H, the change in mean power over 10 consecutive slots shall be within the prescribed range for a TPC_cmd group of +1, and step size of 2 dB as given in table 5.4.2C.5.2. This applies when the original (reference) timeslot power and the target timeslot power are between the Min power threshold for test and the Max power threshold for test derived from the Measured Maximum output power in Step H. The power step adjacent to the Min or Max power threshold for test should not be part of the 10 consecutive slots tested.

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 in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.4.2D
Inner Loop Power Control in the Uplink for UL CLTD activation state 2 and 3
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· 
· Call procedure needs update
[Many Sections are skipped here]
5.6AB Void


· 
· 
· 






	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




	

	
	

	
	
	





























	

	
	

	
	
	



[Many Sections are skipped here]

5.6AC Void
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· 
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[Many Sections are skipped here]
5.7BB
HS-DPCCH power control for UL CLTD activation state 1



5.7BB.1
Definition and applicability

The transmission of Ack/Nack or CQI over the HS-DPCCH may cause the transmission power in the uplink to vary. The ratio of the amplitude between the DPCCH and the Ack/Nack and CQI respectively is signalled by higher layers.

The requirements and this test apply for Release 11 and later releases to all types of UTRA for the FDD UE that supports UL CLTD and HSDPA.

5.7BB.2
Minimum requirement

The nominal sum power on DPCCH+S-DPCCH+DPDCH is independent of the transmission of Ack/Nack and CQI unless the UE output power when Ack/Nack or CQI is transmitted would exceed the maximum value specified in Table 5.2A.1 or fall below the value specified in 5.4.3.2, whereupon the UE may then also apply additional scaling to the total transmit power as defined in section 5.1.2.6 of TS 25.214 [5].

The composite transmitted power (DPCCH + S-DPCCH+DPDCH+HS-DPCCH) may then also be rounded to the closest integer dB value. If rounding is done a power step exactly half-way between two integer values shall be rounded to the closest integer of greater magnitude.

The nominal power step due to transmission of Ack/Nack or CQI is defined as the difference between the nominal mean powers of two power evaluation periods either side of an HS-DPCCH boundary. The first evaluation period starts 25 (s after a DPCCH slot boundary and ends 25(s before the following HS-DPCCH slot boundary. The second evaluation period starts 25 (s after the same HS-DPCCH slot boundary and ends 25 (s before the following DPCCH slot boundary. 

The tolerance of the power step due to transmission of the HS-DPCCH shall meet the requirements in table 5.7BB.1.

For UE with two active transmit antenna connectors in UL CLTD activation state 1, tolerance of the power step due to transmission of the HS-DPCCH shall meet the requirements at each transmit antenna connector.

Table 5.7BB.1: Transmitter power step tolerance
	Power step size (Up or down)

P [dB]
	Transmitter power step tolerance [dB]

	0
	±0.5


	1
	±0.5

	2
	±1.0

	3
	±1.5

	4 ( ΔP ( 7
	±2.0 


The normative reference for this requirement is TS 25.101 [1], clause 6.5.5.1B.

5.7BB.3
Test purpose

To verify that the changes in uplink transmit power for UL CLTD activation state 1 when transmitting the HS-DPCCH (Ack/Nack and CQI) and the power between HS-DPCCH transmissions are within the allowed power step tolerances as shown in table 5.7BB.2 and 5.7BB.3. The test is carried out at max power with TPC_cmd=1 and at a nominal power of 0 dBm at the minimum point of the 12ms transmit pattern (HS-DPCCH off).
5.7BB.4
Method of test

5.7BB.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.

Frequencies to be tested: mid range; see clause G.2.4.

1)
Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.52.

2)
The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK version) are specified in Annex C.10.2 and C.8.1.1.

3)
An HSDPA call is set up according to TS 34.108 [3] clause 7.3.17. RF parameters are set up according to tables E.5.1 and E.5.10. Settings for the serving cell are defined in table 5.7BB.1A.

4)
Enter the UE into loopback test mode 1 in the presence of HSDPA and start the loopback test.

See TS 34.108 [3] and TS 34.109 [4] for details regarding loopback test mode for HSDPA.
Table 5.7BB.1A: Settings for the serving cell during the measurement of HS-DPCCH

	Parameter
	Unit
	Cell 1

	Cell type
	
	Serving cell

	UTRA RF Channel Number
	
	As defined in clause 5.7BB.4.1

	Qqualmin
	dB
	-24

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_RACH
	dBm
	+21

	Îor (see notes 1 and 2)
	dBm/3.84 MHz
	-86

	NOTE 1:
The power level is specified in terms of Îor instead of CPICH_RSCP because RSCP is a receiver measurement, whereas the SS can only set Îor.

NOTE 2:
The cell fulfils TS 25.304, clause 5.2.3.1.2.


5.7BB.4.2
Procedure

1)
Send TRANSPORT CHANNEL RECONFIGURATION message to set the beta values defined in table C.10.2.4 subtest 3 and the DPCH frame offset according the HS-DPCCH half slot offset required for measurements. This will create a signal with a repeat pattern of 12ms. The Uplink DPCH Power Control Info shall initially specify the Power Control Algorithm as algorithm 2 for interpreting TPC commands.

2)
Generate suitable TPC commands from the SS to set the output power of the UE, measured at the UE antenna connector when the HS-DPCCH is not transmitted, to be in the range 0 dBm  2dB. This is a nominal setting and not part of the test requirements.

5)
Figure 5.7BB.1 shows the 12ms cycle created when using the TRANSPORT CHANNEL RECONFIGURATION message from Annex I with the test specific message content defined below and with TPC_cmd=0. Measure the mean power during the half slot periods either side of the measurement points specified on figure 5.7BB.1. The 25us transient periods at the end of each half slot period shall not be included. Measurement points 4, 8 and 11 are at the DPCCH slot boundaries just after and just before the HS-DPCCH transmission. Evaluate the difference in mean power to determine the power steps around the measurement points shown in Figure 5.7BB.1. The power steps shall meet the test requirements in table 5.7BB.2. 

6)
Reconfigure the uplink DPCH power control Info to use Algorithm 1 with 1 dB step size. Set and send continuously Up power control commands to the UE until the UE output power during HS-DPCCH ACK/NACK transmission reaches the maximum as defined in table 5.2A.1.

7)
Figure 5.7BB.2 shows the 12ms cycle created when using TPC_cmd=1. Measure the mean power during the half slot periods either side of the measurement points specified on figure 5.7BB.2. The 25us transient periods at the end of each half slot period shall not be included. Measurement points 5, 10 and 13 are at the DPCCH slot boundaries in between the HS-DPCCH transmissions. The last downward step prior to the HS-DPCCH transmission is not tested due to the accumulation of tolerances making the test requirement very wide. Evaluate the difference in mean power to determine the power steps around the measurement points shown in Figure 5.7BB.2. The transmitter power steps shall meet the test requirements in table 5.7BB.3.

Specific Message Contents

All messages indicated above shall use the same content as described in the default message content in clause 9 of TS 34.108 [3], except the TRANSPORT CHANNEL RECONFIGURATION message which is defined in Annex I. The test specific content for the TRANSPORT CHANNEL RECONFIGURATION message is as follows:

	Information Element
	Value/remark

	            - Ack-Nack repetition factor
	1

	            - CQI repetition factor
	1


5.7BB.5
Test requirements
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Figure 5.7BB.1: Transmit power template below max power with TPC_cmd = 0
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Figure 5.7BB.2: Transmit power template at max power with TPC_cmd = 1

The difference in mean power derived in steps 5) and 7), shall not exceed the allowed transmitter power step range in table 5.7BB.2 and 5.7BB.3 respectively.

For UE with two active transmit antenna connectors in UL CLTD activation state 1, the difference in mean power requirements applies at each transmit antenna connector.

The UL reference measurement channel for TX test will be set as defined in C.10.2 with the power ratio between HS-DPCH, DPCCH and DPDCH being set to the values defined in table C.10.2.4 sub-test 3.

Table 5.7BB.2: Transmitter power test requirements for TPC_cmd=0

	Sub-test in table C.10.2.4
	Power step
	Nominal Power step size, P [dB]
	Rounded Power step size, P [dB]
	Transmitter power step Tolerance [dB]
	Allowed Transmitter power step range [dB]

	3
	1
	6.14
	6
	+/- 2.3
	3.7 to 8.44

	
	2
	-1.38
	-1
	+/- 0.6
	-1.98 to -0.4

	
	3
	-4.76
	-5
	+/- 2.3
	-7.3 to -2.46

	
	41
	0
	0
	+/- 0.6
	-0.6 to 0.6

	
	5
	4.76
	5
	+/- 2.3
	2.46 to 7.3

	
	6
	1.38
	1
	+/- 0.6
	0.4 to 1.98

	
	7
	-6.14
	-6
	+/- 2.3
	-8.44 to -3.7

	
	81
	0
	0
	+/- 0.6
	-0.6 to 0.6

	
	9
	4.76
	5
	+/- 2.3
	2.46 to 7.3

	
	10
	-4.76
	-5
	+/- 2.3
	-7.3 to -2.46

	
	111
	0
	0
	+/- 0.6
	-0.6 to 0.6

	NOTE 1:
Two test points.


Table 5.7BB.3: Transmitter power test requirements for TPC_cmd=1

	Sub-test in table C.10.2.4
	Power step
	Nominal Power step size, P [dB]
	Rounded Power step size, P [dB]
	Transmitter power step Tolerance [dB]
	Allowed Transmitter power step range [dB]

	3
	1
	6.14
	6
	+/- 2.3
	3.7 to 8.44

	
	2
	-1.38
	-1
	+/- 0.6
	-1.98 to -0.4

	
	33
	No requirements
	No requirements 
	NA
	No requirements

	
	4
	-4.76
	-5
	+/- 2.3
	-7.3 to -2.46

	
	51
	1
	1
	+/- 0.6
	0.4 to 1.6

	
	6
	4.76
	5
	+/- 2.3
	2.46 to 7.3

	
	73
	No Requirements
	No requirements
	NA
	No requirements

	
	8
	1.38
	1
	+/- 0.6
	0.40 to 1.98

	
	9
	-6.14
	-6
	+/- 2.3
	-8.44 to -3.7

	
	102
	1
	1
	+/- 0.6
	0.4 to 1.6

	
	11
	4.76
	5
	+/- 2.3
	2.46 to 7.3

	
	12
	-4.76
	-5
	+/- 2.3
	-7.3 to -2.46

	
	132
	1
	1
	+/- 0.6
	0.4 to 1.6

	NOTE 1:
Three test points.

NOTE 2:
Two test points.

NOTE 3:
In these test points rel-6 UE performs additional power scaling due to changes in allowed MPR, and therefore there are no requirements specified for transmitter power steps.


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 in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.

5.7BC
HS-DPCCH power control for UL CLTD activation state 2 and 3

5.7BC.1
Definition and applicability

The transmission of Ack/Nack or CQI over the HS-DPCCH may cause the transmission power in the uplink to vary. The ratio of the amplitude between the DPCCH and the Ack/Nack and CQI respectively is signalled by higher layers.

The requirements and this test apply for Release 11 and later releases to all types of UTRA for the FDD UE that supports UL CLTD and HSDPA.

5.7BC.2
Minimum requirement

The nominal sum power on DPCCH +DPDCH is independent of the transmission of Ack/Nack and CQI unless the UE output power when Ack/Nack or CQI is transmitted would exceed the maximum value specified in Table 5.2A.1 or fall below the value specified in 5.4.3.2, whereupon the UE may then also apply additional scaling to the total transmit power as defined in section 5.1.2.6 of TS.25.214 [5].

The composite transmitted power (DPCCH +DPDCH+HS-DPCCH) may then also be rounded to the closest integer dB value. If rounding is done a power step exactly half-way between two integer values shall be rounded to the closest integer of greater magnitude.

The nominal power step due to transmission of Ack/Nack or CQI is defined as the difference between the nominal mean powers of two power evaluation periods either side of an HS-DPCCH boundary. The first evaluation period starTS 25 (s after a DPCCH slot boundary and ends 25(s before the following HS-DPCCH slot boundary. The second evaluation period starTS 25 (s after the same HS-DPCCH slot boundary and ends 25 (s before the following DPCCH slot boundary. 

The tolerance of the power step due to transmission of the HS-DPCCH shall meet the requirements in table 5.7BC.1.

For UE configured in UL CLTD activation state 2 or activation state 3, tolerance of the power step due to transmission of the HS-DPCCH shall meet the requirements at active transmit antenna connector.

Table 5.7BC.1: Transmitter power step tolerance
	Power step size (Up or down)

P [dB]
	Transmitter power step tolerance [dB]

	0
	±0.5

	1
	±0.5

	2
	±1.0

	3
	±1.5

	4 ( ΔP ( 7
	±2.0 


The normative reference for this requirement is TS 25.101 [1], clause 6.5.5.1B.

5.7BC.3
Test purpose

To verify that the changes in uplink transmit power for UL CLTD activation state 2 and 3 when transmitting the HS-DPCCH (Ack/Nack and CQI) and the power between HS-DPCCH transmissions are within the allowed power step tolerances as shown in table 5.7BC.2 and 5.7BC.3. The test is carried out at max power with TPC_cmd=1 and at a nominal power of 0 dBm at the minimum point of the 12ms transmit pattern (HS-DPCCH off).
5.7BC.4
Method of test

5.7BC.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2.

Frequencies to be tested: mid range; see clause G.2.4.

1)
Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.52.

2)
The UL Reference Measurement Channel and the Fixed Reference Channels (FRC H-Set 1, QPSK version) are specified in Annex C, clauses C.10.1 and C.8.1.1.

3)
An HSDPA call is set up according to TS 34.108 [3] clause 7.3.17 with the following exception in the RADIO BEARER SETUP messages in table 5.7BC.1B. This exception allows the call to be setup with initial UL CLTD activation state as state 2. RF parameters are set up according to tables E.5.1 and E.5.10. Settings for the serving cell are defined in table 5.7BC.1A.

4)
Enter the UE into loopback test mode 1 in the presence of HSDPA and start the loopback test.

See TS 34.108 [3] and TS 34.109 [4] for details regarding loopback test mode for HSDPA.
Table 5.7BC.1A: Settings for the serving cell during the measurement of HS-DPCCH

	Parameter
	Unit
	Cell 1

	Cell type
	
	Serving cell

	UTRA RF Channel Number
	
	As defined in clause 5.7BC.4.1

	Qqualmin
	dB
	-24

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_RACH
	dBm
	+21

	Îor (see notes 1 and 2)
	dBm/3.84 MHz
	-86

	NOTE 1:
The power level is specified in terms of Îor instead of CPICH_RSCP because RSCP is a receiver measurement, whereas the SS can only set Îor.

NOTE 2:
The cell fulfils TS 25.304, clause 5.2.3.1.2.


Table 5.7BC.1B: Contents of Radio bearer setup message 

	Information Element
	Value/remark
	Version

	Uplink CLTD info FDD
	
	Rel-11

	      - CHOICE Mode
	New
	

	            - Initial CLTD activation state
	Second  state
	


5.7BC.4.2
Procedure

1)
Send TRANSPORT CHANNEL RECONFIGURATION message to set the beta values defined in table C.10.1.4 subtest 3 and the DPCH frame offset according the HS-DPCCH half slot offset required for measurements. This will create a signal with a repeat pattern of 12ms. The Uplink DPCH Power Control Info shall initially specify the Power Control Algorithm as algorithm 2 for interpreting TPC commands.

2)
Generate suitable TPC commands from the SS to set the output power of the UE, measured at the UE antenna connector when the HS-DPCCH is not transmitted, to be in the range 0 dBm  2dB. This is a nominal setting and not part of the test requirements.

5)
Figure 5.7BC.1 shows the 12ms cycle created when using the TRANSPORT CHANNEL RECONFIGURATION message from Annex I with the test specific message content defined below and with TPC_cmd=0. Measure the mean power during the half slot periods either side of the measurement points specified on figure 5.7BC.1. The 25us transient periods at the end of each half slot period shall not be included. Measurement points 4, 8 and 11 are at the DPCCH slot boundaries just after and just before the HS-DPCCH transmission. Evaluate the difference in mean power to determine the power steps around the measurement points shown in Figure 5.7BC.1. The power steps shall meet the test requirements in table 5.7BC.2. 

6)
Reconfigure the uplink DPCH power control Info to use Algorithm 1 with 1 dB step size. Set and send continuously Up power control commands to the UE until the UE output power during HS-DPCCH ACK/NACK transmission reaches the maximum as defined in table 5.2A.1.

7)
Figure 5.7BC.2 shows the 12ms cycle created when using TPC_cmd=1. Measure the mean power during the half slot periods either side of the measurement points specified on figure 5.7BC.2. The 25us transient periods at the end of each half slot period shall not be included. Measurement points 5, 10 and 13 are at the DPCCH slot boundaries in between the HS-DPCCH transmissions. The last downward step prior to the HS-DPCCH transmission is not tested due to the accumulation of tolerances making the test requirement very wide. Evaluate the difference in mean power to determine the power steps around the measurement points shown in Figure 5.7BC.2. The transmitter power steps shall meet the test requirements in table 5.7BC.3.

8)
SS sends a HS-SCCH order now to move the UE in UL_CLTD activation state 3.

9)
Repeat step 1 to 7 for activation state 3

Specific Message Contents

All messages indicated above shall use the same content as described in the default message content in clause 9 of TS 34.108 [3], except the TRANSPORT CHANNEL RECONFIGURATION message which is defined in Annex I. The test specific content for the TRANSPORT CHANNEL RECONFIGURATION message is as follows:

	Information Element
	Value/remark

	            - Ack-Nack repetition factor
	1

	            - CQI repetition factor
	1


5.7BC.5
Test requirements
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Figure 5.7BC.1: Transmit power template below max power with TPC_cmd = 0
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Figure 5.7BC.2: Transmit power template at max power with TPC_cmd = 1

The difference in mean power derived in steps 5) and 7), shall not exceed the allowed transmitter power step range in table 5.7BC.2 and 5.7BC.3 respectively.

For UE configured in UL CLTD activation state 2 or activation state 3, the difference in mean power requirements applies at active transmit antenna connector.

The UL reference measurement channel for TX test will be set as defined in C.10.1 with the power ratio between HS-DPCH, DPCCH and DPDCH being set to the values defined in table C.10.1.4 sub-test 3.

Table 5.7BC.2: Transmitter power test requirements for TPC_cmd=0

	Sub-test in table C.10.1.4
	Power step
	Nominal Power step size, P [dB]
	Rounded Power step size, P [dB]
	Transmitter power step Tolerance [dB]
	Allowed Transmitter power step range [dB]

	3
	1
	6.14
	6
	+/- 2.3
	3.7 to 8.44

	
	2
	-1.38
	-1
	+/- 0.6
	-1.98 to -0.4

	
	3
	-4.76
	-5
	+/- 2.3
	-7.3 to -2.46

	
	41
	0
	0
	+/- 0.6
	-0.6 to 0.6

	
	5
	4.76
	5
	+/- 2.3
	2.46 to 7.3

	
	6
	1.38
	1
	+/- 0.6
	0.4 to 1.98

	
	7
	-6.14
	-6
	+/- 2.3
	-8.44 to -3.7

	
	81
	0
	0
	+/- 0.6
	-0.6 to 0.6

	
	9
	4.76
	5
	+/- 2.3
	2.46 to 7.3

	
	10
	-4.76
	-5
	+/- 2.3
	-7.3 to -2.46

	
	111
	0
	0
	+/- 0.6
	-0.6 to 0.6

	NOTE 1:
Two test points.


Table 5.7BC.3: Transmitter power test requirements for TPC_cmd=1

	Sub-test in table C.10.1.4
	Power step
	Nominal Power step size, P [dB]
	Rounded Power step size, P [dB]
	Transmitter power step Tolerance [dB]
	Allowed Transmitter power step range [dB]

	3
	1
	6.14
	6
	+/- 2.3
	3.7 to 8.44

	
	2
	-1.38
	-1
	+/- 0.6
	-1.98 to -0.4

	
	33
	No requirements
	No requirements 
	NA
	No requirements

	
	4
	-4.76
	-5
	+/- 2.3
	-7.3 to -2.46

	
	51
	1
	1
	+/- 0.6
	0.4 to 1.6

	
	6
	4.76
	5
	+/- 2.3
	2.46 to 7.3

	
	73
	No Requirements
	No requirements
	NA
	No requirements

	
	8
	1.38
	1
	+/- 0.6
	0.40 to 1.98

	
	9
	-6.14
	-6
	+/- 2.3
	-8.44 to -3.7

	
	102
	1
	1
	+/- 0.6
	0.4 to 1.6

	
	11
	4.76
	5
	+/- 2.3
	2.46 to 7.3

	
	12
	-4.76
	-5
	+/- 2.3
	-7.3 to -2.46

	
	132
	1
	1
	+/- 0.6
	0.4 to 1.6

	NOTE 1:
Three test points.

NOTE 2:
Two test points.

NOTE 3:
In these test points rel-6 UE performs additional power scaling due to changes in allowed MPR, and therefore there are no requirements specified for transmitter power steps.


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 in clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.
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