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5.7
Transmit Modulation

5.7.1
Error Vector Magnitude 

5.7.1.1
Definition and applicability

The Error Vector Magnitude (EVM) is a measure of the difference between the measured waveform and the theoretical modulated waveform (the error vector). Both waveforms pass through a matched Root Raised Cosine filter with bandwidth corresponding to the considered chip rate and roll-off =0,22. Both waveforms are then further modified by selecting the frequency, absolute phase, absolute amplitude and chip clock timing so as to minimise the error vector. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference signal power expressed as a %. The measurement interval is one timeslot excluding the guard period.

The requirement of this clause shall apply to all types of UTRA-UE.

5.7.1.2
Minimum Requirements

The Error Vector Magnitude shall not exceed 17,5 % for the parameters specified in table 5.7.1.2.

Table 5.7.1.2.: Test parameters for Error Vector Magnitude/Peak Code Domain Error

	Parameter
	Level
	Unit

	UE Output Power
	-20
	dBm

	Operating conditions
	Normal conditions
	

	Power control step size
	1
	dB


The normative reference for this requirement is TS 25.102 [1] clause 6.8.2.1.

5.7.1.3
Test purpose

The transmitter shall generate a sufficient precise waveform, to enable the receiver to achieve the specified receiver performances.

5.7.1.4
Method of test

5.7.1.4.1
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 using parameters as specified in table E.3.1.2. 

3)
Enter the UE into loopback test mode and start the loopback test.

5.7.1.4.2
Procedure

1)
Starting from the initial conditions, measure EVM (Error Vector Magnitude) of the UE according to annex B.

2)
Set SS-level and signalling values such that the power level of the UE is between –20 and –19 dBm.

3)
Measure EVM of the UE according to annex B.

5.7.1.5
Test requirements

The results in step 1) and 2) shall not exceed 17.5 % for parameters specified in table 5.7.1.2.

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

5.7.1A
Error Vector Magnitude with E-DCH16QAM 
5.7.1A.1
Definition and applicability

The Error Vector Magnitude (EVM) is a measure of the difference between the measured waveform and the theoretical modulated waveform (the error vector). Both waveforms pass through a matched Root Raised Cosine filter with bandwidth corresponding to the considered chip rate and roll-off =0,22. Both waveforms are then further modified by selecting the frequency, absolute phase, absolute amplitude and chip clock timing so as to minimise the error vector. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference signal power expressed as a %. The measurement interval is one timeslot excluding the guard period.

The requirement of this clause shall apply to UTRA-UE which supports E-DCH with 16QAM.

5.7.1A.2
Minimum Requirements

The Error Vector Magnitude shall not exceed 14 % for the parameters specified in table 5.7.1.2.

Table 5.7.1.2A.: Test parameters for Error Vector Magnitude/Peak Code Domain Error

	Parameter
	Level
	Unit

	UE Output Power
	-20
	dBm

	Operating conditions
	Normal conditions
	

	Power control step size
	1
	dB


The normative reference for this requirement is TS 25.102 [1] clause 6.8.2.1.

5.7.1A.3
Test purpose
The transmitter shall generate a sufficient precise waveform, to enable the receiver to achieve the specified receiver performances.

5.7.1A.4
Method of test

5.7.1A.4.1
Initial conditions
5.7.1A.4.1.1  3.84Mcps TDD option

Void

5.7.1A.4.1.2
  1.28Mcps TDD option
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)
The UL Reference Measurement Channel parameters are defined in Annex C.6.1.2 and DL Reference Measurement Channel parameters are defined in Annex C4.2.1.1
4)
The value of TRRI shall be set  to ‘11100’ and CRRI on E-AGCH shall be set to 1.
5)
The value of  PRRI is same. This ensures that the UL datarate remains constant.

6)
The UE is switched on.

7)
Enter the UE into loopback  mode 1, looping back both the 12.2kbps RMC and HSDPA to E-DCH, and start the loopback test. See TS 34.108  [3] clause 7.3.9 and TS 34.109 [4] clauses 5.3.2.3 and 5.3.2.6. To fill the RLC transmit buffer, run the loopback for [3]s before starting the procedure.
5.7.1A.4.1.3  7.68Mcps TDD option

Void
5.7.1A.4.2
Procedure
5.7.1A.4.2.1  3.84Mcps TDD Option

Void

5.7.1A.4.2.2   1.28Mcps TDD Option
1)
Starting from the initial conditions, measure EVM (Error Vector Magnitude) of the UE according to annex B.

2)
Set SS level and signalling values such that the power level of the UE is between –20 and –19 dBm.

3)
Measure EVM of the UE according to annex B.
5.7.1A.4.2.3  7.68Mcps TDD Option

Void
5.7.1A.5
Test requirements

The results in step 1) and 2) shall not exceed 14 % for parameters specified in table 5.7.1.2.

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

<Next Changed Section>
C6.1.2.2 Fixed reference channel 2(FRC2)

Table A.11: E-DCH Fixed reference channel 2 (1.28Mcps TDD option)

	Parameter
	Unit
	Value

	Maximum information bit throughput
	kbps
	514

	Information Bit Payload (
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N

)
	Bits
	2570

	Number Code Blocks
	Blocks
	1

	Number of coded bits per TTI
	Bits
	2594

	Coding Rate
	
	0.63454

	Modulation
	
	16QAM

	Number of E-DCH Timeslots
	Slots
	3

	Number of E-DCH codes per TS
	Codes
	1

	Spreading factor
	SF
	2

	Number of E-UCCH per TTI
	
	2
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Figure A.13: Coding for E-DCH FRC2 (1.28 Mcps TDD Option)
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