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6.5
Transmit signal quality
Editor’s note: The test cases forFrequency error, EVM, IQ-component and In-band emission are incomplete. The following aspects are either missing or not yet determined:

· It is not yet clear whether a single test should cover TDD as well as FDD UEs

· The Core requirements for In-band emission are undefined

· Reference Measurement Channels are undefined

· The fixed power allocation for the RB(s) is undefined

·  The UE call setup details are undefined

· A diagram showing connections between the SS  and the UE is missing

· The details on how to move from the different meas points are undefined

· The Test system uncertainties applicable to this test are undefined
· Global In-Channel Tx-Test is missing
· Measurement points (test vectors) are missing
6.5.1
Frequency Error
6.5.1.1

Test purpose

This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.

Receiver:  to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.

Transmitter: to derive the correct modulated carrier frequency from the results, gained by the  receiver.  

6.5.1.2

Test applicability
This test case applies to all types of E-UTRA FDD [TDD is for FFS] UE release 8 and forward.
6.5.1.3

Minimum conformance requirements

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one sub-frame (1ms) for generic frame structure type 1 and one sub-frame (0.675ms) for frame structure type 2 excluding the guard period (Cyclic prefix).
The normative reference for this requirement is TS 36.101 clause 6.5.1

6.5.1.4

Test description

6.5.1.4.1

Initial condition

Test Environment: Normal as specified in clauses FFS of this document
Frequencies to be tested: [low range, mid range, high range; see clause Annex [tbd] ]

1. Connect the SS to the UE to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].
2. The parameter settings for the cell are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Ensure the UE is in the correct measurement state. The measurement state is defined as the state which results after performing an RRC connection set up according to [clause FFS in reference FFS], with message contents as defined in clause 6.5.1.4.3.
6.5.1.4.2

Test procedure
1. [Measure the Frequency Error using Global In-Channel Tx-Test (Annex FFS)]
2. [FFS]
6.5.1.4.3
Message contents
Message contents are according to [clause FFS in reference FFS], with no exceptions.

6.5.1.5

Test requirement

The frequency error Δf must fulfil the test requirement 

|Δf|  ≤ (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 [tbd]and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause [tbd]
6.5.2
Transmit modulation

Transmit modulation defines the modulation quality for expected in-channel RF transmissions from the UE.  This transmit modulation limit is specified in terms of; an Error Vector Magnitude (EVM) for the allocated resources blocks (RB), an I/Q component and an in-band emissions for the non-allocated RB.
6.5.2.1

Error Vector Magnitude (EVM)
6.5.2.1.1

Test Purpose

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the IQ origin offset is removed from the measured waveform.
The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of Error Vector Magnitude (EVM). 
6.5.2.1.2

Test applicability
This test case applies to all types of E-UTRA FDD [and TDD] UE release 8 and forward.
6.5.2.1.3

Minimum conformance requirements
The RMS average of the basic EVM measurements for [10 consecutive sub-frames] for the different modulations schemes shall not exceed the values specified in Table 6.5.2.1.3-1 for the parameters defined in Table 6.5.2.1.3-2.
Table 6.5.2.1.3-1: Minimum requirements for Error Vector Magnitude
	Parameter
	Unit
	Level

	QPSK 
	%
	17.5

	16QAM 
	%
	12.5

	64QAM 
	%
	[tbd]


Table 6.5.2.1.3-2: Parameters for Error Vector Magnitude

	Parameter
	Unit
	Level

	UE Output Power
	dBm
	( -30

	Operating conditions
	
	Normal conditions

	Power control step size
	dB
	[tbd]

	Basic measurement period (Note 1,2)
	[slot]
	[] ms

	Note 1:
Less any [ ]μs transient periods

Note 2:     [ ]ms for generic frame structure  FS1 and [ ] ms for FS2



The normative reference for this requirement is [TS 36.101 [1] clause 6.5.2.1.1].

6.5.2.1.4
Test description

6.5.2.1.4.1
Initial conditions
Same as section 6.5.1.4.1
6.5.2.1.4.2
Test procedure

1. [ Measure the EVM using Global In-Channel Tx-Test (Annex FFS). The measurement duration is [10] subframes ]
2. [FFS]
6.5.2.1.4.3
Message contents
Message contents are according to [clause FFS in reference FFS], with no exceptions.

6.5.2.1.5
Test requirement
Calculate the linear average of [10] consecutive EVM results in 1 frame

The averaged EVM, derived in step 3) shall not exceed 17,5 % +TT for QPSK, 12,5% +TT for 16 QAM and  [tbd] % for 64 QAM.

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 [tbd]and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause [tbd]
6.5.2.2

IQ-component

6.5.2.2.1

Test Purpose

I/Q origin offset is an interference caused by crosstalk or DC offset and expresses itself as unmodulated sinewave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. I/Q origin offset interferes with the centre sub carriers of the UE under test (if allocated), especially, when their amplitude is small.

The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of IQ origin offset. 
6.5.2.2.2

Test applicability

This test case applies to all types of E-UTRA for FDD UE release 8 and forward.
6.5.2.2.3

Minimum conformance requirements

The relative carrier leakage power (IQ origin offset power) shall not exceed the values specified in Table 6.5.2.2.1.

Table 6.5.2.2.1: Minimum requirements for Relative Carrier Leakage Power
	LO Leakage
	Parameters
	Relative Limit (dBc)

	
	For output power >0 dBm
	-25

	
	For output power ≤0 dBm
	-20


The normative reference for this requirement is TS 36.101 clause 6.5.2.2.1
6.5.2.2.4
Test description

6.5.2.2.4.1
Initial conditions

Same as section 6.5.1.4.1
6.5.2.2.4.2
Test procedure

1. [ Measure IQ offset using Global In-Channel Tx-Test (Annex FFS) ]
2. [FFS]
6.5.2.2.4.3
Message contents

Message contents are according to [clause FFS in reference FFS], with no exceptions.

6.5.2.2.5
Test requirement
6.5.2.3

In-band emissions for non allocated RB
6.5.2.3.1

Test Purpose

The in-band emissions are a measure of the interference falling into the non-allocated resources blocks 
6.5.2.3.2

Test applicability

This test case applies to all types of E-UTRA for FDD UE release 8 and forward.
6.5.2.3.3 Minimum conformance requirements

[TBD]
The normative reference for this requirement is TS 36.101 [TBD]
6.5.2.3.4
Test description

6.5.2.3.4.1
Initial conditions

Same as section 6.5.1.4.1
6.5.2.3.4.2
Test procedure

1. [ Measure In-band emission using Global In-Channel Tx-Test (Annex FFS) ]
2. [FFS]
6.5.2.3.4.3
Message contents

Message contents are according to [clause FFS in reference FFS], with no exceptions.

6.5.2.3.5
Test requirement
























