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5.2.1
Definition and applicability

The nominal maximum output power 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.

For the tested UE with two transmit chains and two transmit antenna ports, the maximum output power of the UE is the maximum combined output power of the UE. 
The requirements and this test apply to all types of UTRA for the FDD UE.
______________________________________________________________________________________________
5.2.4.2
Procedure

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

2)
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. 
3)  For the tested UE with two transmit chains and two transmit antenna ports, measure the mean power of the combined output of the UE (See Figure A.1a for the connection). The combiner used for combining the two output powers shall have equal path loss and zero phase difference between the two combining paths.
_______________________________________________________________________________________________
5.2A.1
Definition and applicability

The maximum output power with HS-DPCCH and its tolerance are defined according to the Power Class of the UE.

The maximum output power with HS-DPCCH is a measure of the maximum power the UE can transmit when HS-DPCCH is fully or partially transmitted during a DPCCH timeslot. The measurement period shall be at least one timeslot.
For UE with two transmit chains and two transmit antenna ports, the maximum output power with HS-DPCCH of the UE is maximum combined output power of the UE with HS-DPCCH channel. 
The requirements and this test apply to all types of UTRA for the FDD UE that support HSDPA for Release 5.

_______________________________________________________________________________________________
5.2A.4.2
Procedure

1)
Send TRANSPORT CHANNEL RECONFIGURATION message to set the beta values according to table C.10.1.4 and the DPCH frame offset according the HS-DPCCH slot offset required for measurements.

2)
Set and send continuously Up power control commands to the UE.

3)
Start transmitting HSDPA Data.
4)
Measure the mean power of the UE. The mean power shall be averaged over at least one timeslot. 
5)
Repeat the measurement for the different combinations of  beta values as given in table C.10.1.4.
6)  For the tested UE with two transmit chains and two transmit antenna ports, measure the mean power of the combined output of the UE (see Figure A.1a for the connection).  The combiner used for combining the two output powers shall have equal path loss and zero phase difference between the two combining paths.
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.
______________________________________________________________________________________________
5.2AA.1
Definition and applicability

The maximum output power with HS-DPCCH 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 is a measure of the maximum power the UE can transmit when HS-DPCCH is fully or partially transmitted during a DPCCH timeslot. The measurement period shall be at least one timeslot.
For UE with two transmit chains and two transmit antenna ports, the maximum output power with HS-DPCCH of the UE is the maximum combined output power of the UE with HS-DPCCH channel. 
The requirements and this test apply for Release 6 and later releases to all types of UTRA for the FDD UE that support HSDPA without E-DCH.
_______________________________________________________________________________________________

5.2AA.4.2
Procedure

1)
Send TRANSPORT CHANNEL RECONFIGURATION message to set the beta values according to table C.10.1.4 and the DPCH frame offset according to the HS-DPCCH slot offset required for measurements.

2)
Set and send continuously Up power control commands to the UE.

3)
Start transmitting HSDPA Data.
4)
Measure the mean power of the UE. The mean power shall be averaged over at least one timeslot. 
5)
Repeat the measurement for the different combinations of  beta values as given in table C.10.1.4.

6)  For the tested UE with two transmit chains and two transmit antenna ports, measure the mean power of the combined output of the UE (see Figure A.1a for the connection). The combiner used for combining the two output powers shall have equal path loss and zero phase difference between the two combining paths.
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.
______________________________________________________________________________________________
5.2B.1
Definition and applicability

The maximum output power 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.
For UE with two transmit chains and two antenna ports, the maximum output power with HS-DPCCH and E-DCH of the UE is the maximum combined output power of the UE with HS-DPCCH and E-DCH channels. 
The requirements and this test apply for Release 6 and later releases to all types of UTRA for the FDD UE that support HSDPA and E-DCH.
________________________________________________________________________________________________

5.2B.4.2
Procedure

1)
Set the Absolute Grant according to Table C.11.1.3.

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 150ms.

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.11.1.3. 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.

10)
Repeat the measurement for the different combinations of beta values as given in table C.11.1.3.

11) For the tested UE with two transmit chains and two transmit antenna ports, measure the mean power of the combined output of the UE (see Figure A.1a for the connection). The combiner used for combining the two output powers shall have equal path loss and zero phase difference between the two combining paths.
_______________________________________________________________________________________________

5.2C.4.2
Procedure

1)
Send the TRANSPORT CHANNEL RECONFIGURATION message to set the beta values defined in table C.10.1.4 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 5.2C.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 5.2C.1. 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 5.2C.3. The required accuracy which is the difference between the expected and measured code domain power shall meet the test requirements given in table 5.2C.4.
6)  For the tested UE with two transmit chains and two transmit antenna ports, measure the relative code domain power of the combined output of the UE (see Figure A.1a for the connection). The combiner used for combining the two outputs shall have equal path loss and zero phase difference between the two combining paths.
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 5.2C.1: Transmit power profile showing measurement points
5.2D.4.2
Procedure

1)
Set UE to maximum output power according to 5.2.B.4.2 steps 1 to 8.

2)
Send alternating “0” and “1” TPC commands in the downlink so as to satisfy the condition of obtaining TPC_cmd = 0.

3)
Send Absolute Grants in a repeating pattern starting with the value according to Table C.11.1.3 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 5.2D.1.
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Figure 5.2D.1: Transmit power profile showing measurement points

4)
Measure the relative code domain power of each active code at the measurement points specified in Figure 5.2D.1. 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 25us 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 5.2D.7. The required accuracy which is the difference between the expected and measured code domain power shall meet the test requirements given in table 5.2D.8.

5)
Repeat steps 1 through 4 for the other combinations of beta values for sub-tests 1, 2, 3, and 4 as given in Table C.11.1.3.

6)  For the tested UE with two transmit chains and two transmit antenna ports, measure the relative code domain power of the combined output of the UE (see Figure A.1a for the connection). The combiner used for combining the two outputs shall have equal path loss and zero phase difference between the two combining paths.
5.2E.4.2
Procedure

1)
Set UE to maximum output power according to 5.2.B.4.2 steps 1 to 8, with the exceptions for UL reference measurement channel parameters listed in Table C.11.1.4.

2)
Send alternating “0” and “1” TPC commands in the downlink so as to satisfy the condition of obtaining TPC_cmd = 0.

3)
Send Absolute Grants in a repeating pattern starting with the value according to Table C.11.1.4 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 2ms E-DCH TTI as shown in Figure 5.2E.1.


[image: image3]
Figure 5.2E.1: Transmit power profile showing measurement points

4) Measure the relative code domain power of each active code at the measurement points specified in Figure 5.2E.1. 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 25us 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 5.2E.5. The required accuracy which is the difference between the expected and measured code domain power shall meet the test requirements given in table 5.2E.6. 
5) For the tested UE with two transmit chains and two transmit antenna ports, measure the relative code domain power of each active code (with 16QAM) at the combined output of the UE (see Figure A.1a for the connection). The combiner used for combining the two outputs shall have equal path loss and zero phase difference between the two combining paths. 

Annex A (informative):
Connection Diagrams

Definition of Terms

System Simulator or SS – A device or system, that is capable of generating simulated Node B signalling and analysing UE signalling responses on one or more RF channels, in order to create the required test environment for the UE under test. It will also include the following capabilities:

1.
Measurement and control of the UE Tx output power through TPC commands

2.
Measurement of Rx BLER and BER

3.
Measurement of signalling timing and delays

4.
Ability to simulate UTRAN and/or GERAN signalling

Test System – A combination of devices brought together into a system for the purpose of making one or more measurements on a UE in accordance with the test case requirements. A test system may include one or more System Simulators if additional signalling is required for the test case. The following diagrams are all examples of Test Systems.

Note:
The above terms are logical definitions to be used to describe the test methods used in this document (TS34.121), in practice, real devices called 'System Simulators' may also include additional measurement capabilities or may only support those features required for the test cases they are designed to perform.
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Figure A.1: Connection for basic single cell tests

Figure A.1a show the connection diagram for testing the UE with two transmit chains and two transmit antenna ports,

[image: image5]
Figure A.1a: Connection for basic single cell tests using the combiner to connect both antenna ports of the UE with two transmit chains and two transmit antenna ports
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