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Introduction

This document is an update to the existing TS 36.521-1 v1.0.0 with text proposal for  the transmission modulation test cases.
Summary

This document proposes an update to transmission modulation test cases:

· Update references and other information from TS 36.101 v8.3.0
· Update test cases and Annex to be aligned with RAN4 decision to have the basic measurement over one slot instead of over one sub frame.
· In-band emissions minimum requirements have been added
· Test case spectrum flatness is added

· Test cases are modified to cover both FDD and TDD

· Remove note for the derivation of test requirements for individual test cases as the same principle is described in the general section of the document.
Whilst the test case cannot yet be considered complete, available information is included and progress is made to the test case.

 Proposal
It’s proposed to include these changes into the current draft of TS 36.521-1. 
<<< START MODIFICATIONS >>>
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 and a spectrum flatness across the subcarriers of allocated resource blocks(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). 
The basic EVM measurement interval is one slot.
6.5.2.1.2
Test applicability
This test case applies to all types of E-UTRA UE release 8 and forward.
6.5.2.1.3
Minimum conformance requirements
EVM measurements are evaluated  for 10 consecutive uplink 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
	( [-40]

	Operating conditions
	
	Normal conditions

	
	
	

	Basic measurement period
	
	slot

	




The normative reference for this requirement is TS 36.101 [2] clause 6.5.2.1.1.

6.5.2.1.3
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. Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum output power.
2. Measure the EVM using Global In-Channel Tx-Test (Annex E).
3. Set the power level of UE to [-38]dBm,or send  power control “down”commands to the UE until UE output power is [–38]dBm,with [±2dB] tolerance.
4  Measure the EVM using Global In-Channel Tx-Test (Annex E).

6.5.2.1.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.5.2.1.3
Test requirement

The EVM, derived in E.4.2 shall not exceed 17,5 % +TT for QPSK, 12,5% +TT for 16 QAM and  [tbd] % for 64 QAM.


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 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 6.5.2.2.3-1.
Table 6.5.2.2.3-1: Minimum requirements for Relative Carrier Leakage Power
	LO Leakage
	Parameters
	Relative Limit (dBc)

	
	Output power >0 dBm
	-25

	
	-30 dBm ≤ Output power ≤0 dBm
	-20

	
	-40 dBm ( Output power < -30 dBm
	-10


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.Make the UE transmits at the power in table 6.5.2.2.5-1.

2.Measure IQ offset using Global In-Channel Tx-Test (Annex E)

3.Repeat step 1 and 2  setting UE transmit power at different level of the table 6.5.2.2.5-1.


6.5.2.2.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.5.2.2.5
Test requirement

Each of the 20 IQ offset results,derived in Annex E.3.1,shall  not exceed the values in table 6.5.2.2.5-1

Table 6.5.2.2.5-1: Test  requirements for Relative Carrier Leakage Power
	LO Leakage
	Parameters
	Relative Limit (dBc)

	
	0 dBm +[tbd]
	-25+[tbd]

	
	-30dBm +[tbd]
	
-20+[tbd]


	
	-40dBm +[tbd]
	-10+[tbd]


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 UE release 8 and forward.

6.5.2.3.3
Minimum conformance requirements

The relative in-band emission shall not exceed the values specified in Table 6.5.2.3.1-1.

Table 6.5.2.3.3-1: Minimum requirements for in-band emissions

	In band emission
	Relative emissions (dB) 
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The normative reference for this requirement is TS 36.101 [2] clause 6.5.2.3.1.
The in-band emission is defined as the average across 12 sub-carrier and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the [relative UE output power] of any non –allocated RB(s) and the [total UE output power] of all the allocated RB(s). The basic in-band emissions measurement interval is defined over one slot in the time domain.  
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. Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum output power.

2.  Measure In-band emission using Global In-Channel Tx-Test (Annex E) 
3. Send continuous uplink power control “down” commands to the UE to ensure that the UE transmits at its minimum output power.
4.  Measure In-band emission using Global In-Channel Tx-Test (Annex E) 

6.5.2.3.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.5.2.3.5
Test requirement

Each of  the 20 In-band emissions results, derived in Annex E.4.3 shall not exceed the values in Table 6.5.2.3.5-1

Table 6.5.2.3.5-1: Minimum requirements for in-band emissions

	In band emission
	Relative emissions (dB) 
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6.5.2.4

Spectrum flatness
6.5.2.4.1

Test Purpose

The spectrum flatness is a measure of  the relative power variation across the subcarriers of the RB of the allocated UL blocks. 
6.5.2.4.2

Test applicability

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

6.5.2.4.3
Minimum conformance requirements

The spectrum flatness shall not exceed the values specified in Table 6.5.2.4.3-1 for normal conditions and Table 6.5.2.4.3-2 for extreme conditions.
Table 6.5.2.4.3-1: Minimum requirements for spectrum flatness (normal conditions)

	Spectrum Flatness 
	Relative Limit (dB)

	If FUL_measurement  -  FUL_low ≥ [3MHz]

and

If FUL_high -  FUL_measurement  ≥ [3 MHz]
	[+2/-2]

	If FUL_measurement  -  FUL_low < [3 MHz]

and

If FUL_high -  FUL_measurement  < [3 MHz]
	[+3/-5]

	Note

1. FUL_low and FUL_high refers to each E-UTRA frequency band specified in Table 5.2-1
2. FUL_measurement  refers to frequency tone being evaluated



Table 6.5.2.4.3-2: Minimum requirements for spectrum flatness (extreme conditions)
	Spectrum Flatness 
	Relative Limit (dB)

	If FUL_measurement  -  FUL_low ≥ [3MHz]

and

If FUL_high -  FUL_measurement  ≥ [3 MHz]
	[+2/-2]

	If FUL_measurement  -  FUL_low < [3 MHz]

and

If FUL_high -  FUL_measurement  < [3 MHz]
	[+4/-8]

	Note

3. FUL_low and FUL_high refers to each E-UTRA frequency band specified in Table 5.2-1
4. FUL_measurement  refers to frequency tone being evaluated



The normative reference for this requirement is TS 36.101 clause 6.5.2.4.1.
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

FFS
6.5.2.3.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6.

6.5.2.3.5
Test requirement

FFS

<<< END MODIFICATIONS >>>
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