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4A.4
Measurement configurations

Measurement configurations defined by system information are specified in TS 34.108 [3]. System Information Block type 11 (SIB 11) configures measurements for cell 1 according to TS 34.108 [3] clause 6.1.0b. See TS 34.108 [3] clause 6.1.4 for the difference in message contents of SIB 11 (FDD) for other cells used in the test. SIB 12 is specified in TS 34.108 [3] clause 6.1.0b, but is currently not used to configure measurements.

Some modifications to specific information elements in SIB 11 are defined in TS 34.121 Annex I or in the test description itself. In this case the priority defined in clause 4A.2 shall be applied.

Note: Currently SIB 11 in TS 34.108 [3] configures Intra-frequency measurement system information to use “Intra-frequency measurement identity=1” (default value),  “Intra-frequency measurement identity =CPICH RSCP” with events 1a, 1b and 1c. The Inter-frequency measurement system information and the Inter-RAT measurement system information do not configure measurement identities. Traffic volume measurement system information is not present.

In many test cases the measurement identity as configured by SIB 11 is reused and the Measurement Control message will “Modify” the Measurement Identity configured in SIB 11.

In some test cases additional measurements are used. Then the Measurement Control message will “Setup” a new Measurement Identity with the default value for that measurement quantity as specified in TS 25.331 [8]. If the Measurement Control message uses “Setup” then the new Measurement Identity shall be different to already configured ones. All Inter-frequency measurements and Inter-RAT measurements are first configured  by Measurement Control message using “Setup”.
All UE measurements are referenced to the UE antenna connector.
<<Skipped Sections Remain Unchanged>>

5.3
Frequency Error

5.3.1
Definition and applicability

The frequency error is the difference between the RF modulated carrier frequency transmitted from the UE and the assigned frequency. The UE transmitter tracks to the RF carrier frequency received from the Node B. These signals will have an apparent error due to Node B frequency error and Doppler shift. In the later case, signals from the Node B must be averaged over sufficient time that errors due to noise or interference are allowed for within the minimum requirements specified in 5.3.2.

The UE shall use the same frequency source for both RF frequency generation and the chip clock.

The requirements and this test apply to all types of UTRA for the FDD UE.

5.3.2
Minimum Requirements

The UE modulated carrier frequency shall be accurate to within 0,1 ppm observed over a period of one timeslot compared to the carrier frequency received from the Node B.

The normative reference for this requirement is TS 25.101 [1] clause 6.3.

5.3.3
Test purpose

To verify that the UE carrier frequency error does not exceed 0,1 ppm. This requirement is tested with the UE receiver at the reference sensitivity.

An excess error of the carrier frequency increases the transmission errors in the up link own channel.

This test verifies the ability of the receiver to derive correct frequency information for the transmitter, when locked to the DL carrier frequency.

5.3.4
Method of test

5.3.4.1
Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH, vibration; see clauses G.2.1, G.2.2 and G.2.3.

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.1.

2)
A call is set up according to the Generic call setup procedure, and RF parameters (DPCH_Ec and Îor) are set up according to table 6.2.2. The relative power level of other downlink physical channels to the DPCH_Ec are set up according to clause E.3.1.

3)
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.

5.3.4.2
Procedure

1)
Set and send continuously Up power control commands to the UE until the UE reaches its maximum output power.

2)
Measure the frequency error delta f, using the Global In-Channel-Tx-test (annex B).

5.3.5
Test Requirements

For all measurements, the frequency error, derived in step 2), shall not exceed (0,1 ppm + 10 Hz).

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.
<<Skipped Sections Remain Unchanged>>
5.4.2
Inner Loop Power Control in the Uplink

5.4.2.1
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 to all types of UTRA for the FDD UE.

5.4.2.2
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 5.4.2.1.

b)
The transmitter aggregate output power step due to inner loop power control shall be within the range shown in table 5.4.2.2. Here a TPC_cmd group is a set of TPC_cmd values derived from a corresponding sequence of TPC commands of the same duration.

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 25s after the slot boundary.
s before the slot boundary to 25
Table 5.4.2.1: 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 5.4.2.2: 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 6.4.2.1.1.

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.

5.4.2.3
Test purpose

-
To verify that the UE inner loop power control size and response is meet to the described value shown in clause 5.4.2.2.

-
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.
5.4.2.4
Method of test

5.4.2.4.1
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.1.

2)
A call is set up according to the Generic call setup procedure specified in TS34.108 [3] sub clause 7.3.2, 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 5.4.2.4.1: 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)
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.

5.4.2.4.2
Procedure

[image: image1.wmf]A

B

C

D

Max power threshold for test

Min power threshold for test

-10dBm

H

G

E

F

Measured Maximum output power


Figure 5.4.2.4 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.

<<Skipped Sections Remain Unchanged>>

5.6.4
Method of test

5.6.4.1
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.1.

2)
A call is set up according to the Generic call setup procedure. The Uplink DPCH Power Control Info shall specify the Power Control Algorithm as algorithm 2 for interpreting TPC commands.

3)
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.
5.6.4.2
Procedure

1)
Set the power level of the UE to , 0 dBm ( 1 dB.
2)
Send alternating "0" and "1" TPC commands in the downlink so as to satisfy the condition of obtaining TPC_cmd = 0.

3)
Measure the mean output power of the UE in two cases, both DPDCH and DPCCH are ON and only DPCCH is ON. The measurements shall not include the transient periods.

<<Skipped Sections Remain Unchanged>>

5.7.4.2
Procedure

NOTE:
CFNs are given in this procedure for reference as examples only. A fixed offset may be applied to the CFNs.

1)
Before proceeding with step (3) below, set the output power of the UE to be in the range –36  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)
Transmit the PHYSICAL CHANNEL RECONFIGURATION message to set the uplink power control parameters to use Algorithm 1 and a step size of 2 dB,and to set the compressed mode parameters shown in table 5.7.5. The contents of the message are specified in table 5.7.9. This set of compressed mode parameters defines the compressed mode pattern which is used to test the implementation of:

a)
in steps (3) and (4), upward 3 dB output power steps and the implementation of a downward power change when resuming transmission after a compressed mode gap, and 

b)
in steps (7) and (8), downward 3dB output power steps and the implementation of an upward power change when resuming transmission after a compressed mode gap.
Table 5.7.5: Parameters for pattern A for compressed mode test

	Parameter
	Meaning
	Value

	TGPRC
	Number of transmission gap patterns within the Transmission Gap Pattern Sequence
	1

	TGCFN
	Connection Frame Number of the first frame of the first pattern within the Transmission Gap Pattern Sequence
	0

	TGSN
	Slot number of the first transmission gap slot within the TGCFN
	2

	TGL1
	Length of first transmission gap within the transmission gap pattern
	7 slots

	TGL2
	Length of second transmission gap within the transmission gap pattern
	7 slots

	TGD
	Duration between the starting slots of two consecutive transmission gaps within a transmission gap pattern
	15 slots

	TGPL1
	Duration of transmission gap pattern 1
	3 frames

	TGPL2
	Duration of transmission gap pattern 2
	R99 and Rel-4: Omit 

Rel-5 and later releases: 

Not applicable

	RPP
	Recovery Period Power Control Mode
	Mode 1

	ITP
	Initial Transmit Power Mode
	Mode 1

	UL/DL Mode
	Defines whether UL only or combined UL/DL compressed mode is used
	UL only or UL/DL

	Downlink Compressed Mode Method
	Method for generating downlink compressed mode gap
	SF/2

	Uplink Compressed Mode Method
	Method for generating uplink compressed mode gap
	SF/2

	Scrambling code change
	Indicates whether the alternative scrambling code is used
	No code change

	Downlink frame type
	Downlink compressed frame structure
	A

	DeltaSIR
	Delta in DL SIR target value to be set in the UE during compressed frames
	0

	DeltaSIRafter
	Delta in DL SIR target value to be set in the UE one frame after the compressed frames
	0


The resulting compressed mode pattern is shown in figure 5.7.2.
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Figure 5.7.2: Pattern A for compressed mode test

3)
After the PHYSICAL CHANNEL RECONFIGURATION COMPLETE message from the UE is received, transmit TPC commands on the downlink as shown in table 5.7.6.

Table 5.7.6: TPC commands transmitted in downlink

	CFN
	TPC commands in downlink

	0
	0 1 - - - - - - - 1 1 1 1 1 1

	1
	1 1 - - - - - - - 1 0 1 0 1 0

	2
	1 0 1 0 1 0 1 0 1 0 1 0 1 0 1


4)
Measure the mean power in the following slots, not including the 25 s transient periods at the start and end of each slot:

CFN 0: 
Slots # 9,10,11,12,13,14
CFN 1:
Slots # 0,1,9


5)
Re-start the test. Before proceeding with step (7) below, set the output power of the UE to be in the range 2  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.

6)
Repeat step (2) above, with the exception that TGCFN = 3 in table 5.7.5 and table 5.7.9.

7)
After the PHYSICAL CHANNEL RECONFIGURATION COMPLETE message from the UE is received, transmit TPC commands on the downlink as shown in table 5.7.7.

Table 5.7.7: TPC commands transmitted in downlink

	CFN
	TPC commands in downlink

	3
	0 1 - - - - - - - 0 0 0 0 0 0

	4
	0 0 - - - - - - - 0 1 0 1 0 1

	5
	0 1 0 1 0 1 0 1 0 1 0 1 0 1 0


8)
Measure the mean power in the following slots, not including the 25 s transient periods at the start and end of each slot:

CFN 3: 
Slots # 9,10,11,12,13,14
CFN 4:
Slots # 0,1,9


9)
Re-start the test. Before proceeding with step (11) 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.

<<Skipped Sections Remain Unchanged>>

7.7.2.4.2
Procedures

1)
Before proceeding with paragraph (2), 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 SSs.

2)
Send the following sequences of TPC commands in the downlink from each SS over a period of 5 timeslots:

	
	Downlink TPC commands

	
	Slot #0
	Slot #1
	Slot #2
	Slot #3
	Slot #4

	SS1
	0
	0
	0
	1
	1

	SS2
	0 
	0
	1
	0
	1


3)
Measure the mean output power of the UE in timeslots # 0, 1, 2, 3 and 4, not including the 25 s transient periods at the start and end of each slot.

4)
Repeat steps 1) to 3) according to Annex F.6.2 Table F.6.2.8.

5)
End test 1 and disconnect UE.

6)
Connect two SS's and an AWGN source to the UE antenna connector as shown in figure A.11.

7)
Initialise variables "Transmitted power UP" and "Transmitted power DOWN" to zero.

8)
Set the test parameters as specified in table 7.7.2.4 for Test 2.

9)
Set up a call according to the Generic Call Setup procedure.

10)
Signal the uplink DPCH power control parameters to use Algorithm 1 and a step size of 1 dB.

11)
Enter the UE into loopback test mode and start the loopback test.

12)
Perform the following steps a) to d) 15 times:

a)
Before proceeding with step b), set the output power of the UE to be in the range –10  9 dBm. This may be achieved by generating suitable downlink TPC commands from the SSs.

b)
Send the following sequences of TPC commands in the downlink from each SS over a period of 33 timeslots:

	
	Downlink TPC commands

	SS1
	1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1

	SS2
	1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1


c)
Measure the mean output power of the UE in each timeslot, not including the 25 s transient periods at the start and end of each slot.

d)
For each timeslot from the 2nd timeslot to the 33rd timeslot inclusive: 


if the mean power in that timeslot is greater than or equal to the mean power in the previous timeslot plus 0,5 dB, increment "Transmitted power UP" by 1;


if the mean power in that timeslot is less than or equal to the mean power in the previous timeslot minus 0,5 dB, increment "Transmitted power DOWN" by 1.
<<Skipped Sections Remain Unchanged>>
7.7.3.4.2
Test 1 Procedures

1)
Set up a call according to the Generic Call Setup procedure.  Signal the uplink DPCH power control parameters to use Algorithm 1 and a step size of 1dB.  Enter the UE into loopback test mode and start the loopback test.

2)
Activate the other two cells (Cell 2 and Cell 3) on the other SS’s.

3)
Set the test parameters as specified in table 7.7.3.3 for Test 1.

4)
The downlink DPCH Ec/Ior1 level is adjusted so that 5 +/-1%. downlink TPC error is maintained from Ec/Ior1. Cell 1 transmits a known pattern of TPC commands and for each slot detect the power step. Thereby the TPC error rate can be measured. The downlink DPCH Ec/Ior1 is adjusted so that the TPC error rate is equal to 5 +/-1%.

5)
Send power control commands to the UE until the UE output power measured by Test System is adjusted to the specified power level with (1.5 dB tolerance due to power control step size.

6)
Set up the UE in soft handover between Cell 1, Cell 2 and Cell 3. The downlink TPC commands from Cell 2 and Cell 3 shall continuously have the value “1” during the test while Cell 1 use the UE Output power = -15 dBm as the power control target.

7)
The DPCH Ec/Ior2 and DPCH Ec/Ior3 are adjusted to be 10 dB lower than DPCH_Ec/Ior1.

8)

Measure the mean output power of the UE, not including the 25 s transient periods at the start and end of each slot.

9)
Repeat step 8) [1000] times according to Annex F.6.2 Table F.6.2.8.

10)
End test 1 and disconnect UE.

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


7.7.3.4.3
Test 2 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 two SS's to the UE antenna connector as shown in figure A.13.

2)
Activate Cell 1.
7.7.3.4.4
Test 2 Procedures

1)
Set up a call according to the Generic Call Setup procedure.    Signal the uplink DPCH power control parameters to use Algorithm 1 and a step size of 1dB.  Enter the UE into loopback test mode and start the loopback test.

2)
Activate the other cell (Cell 2) on the other SS

3)
Set the test parameters as specified in table 7.7.3.3 for Test 2.

4)
The downlink DPCH Ec/Ior1 level is adjusted so that 5 +/-1%. downlink TPC error is maintained from Ec/Ior1. Cell 1 transmits a known pattern of TPC commands and for each slot detect the power step. Thereby the TPC error rate can be measured. The downlink DPCH Ec/Ior1 is adjusted so that the TPC error rate is equal to 5 +/-1%.

5)
Send power control commands to the UE until the UE output power measured by Test System is adjusted to the specified power level with (5 dB tolerance.

6)
Set up the UE in soft handover between Cell 1 and Cell 2. The downlink TPC commands from Cell 2 shall continuously have the value “1” during the test while Cell 1 use the UE Output power = -15 dBm as the power control target.

7)
The DPCH Ec/Ior2 is adjusted to be 6 dB higher than DPCH_Ec/Ior1.

8)
Measure the mean output power of the UE, not including the 25 s transient periods at the start and end of each slot.

9)
Repeat step 8) [1000] times according to Annex F.6.2 Table F.6.2.8.

10)
End test 2 and disconnect UE.

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

<<Skipped Sections Remain Unchanged>>
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 TX Test
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