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Introduction

This document is an update of the existing spectrum flatness test case in TS 36.521-1 v1.1.0 ,to align with core specification[2],and add test procedure and test uncertainty skeleton.
Summary

This document update the minimum test requirement according to RAN4 updates.
Because it is also a global in channel tx test,we take the same initial condition as frequency error.

The formula to derive spectrum flatness is given in Annex E 4.4.

The core specification doesn’t specify the measuring point. Because it is a measurement on spectrum, we only measure at the maximum UE transmit power.
Measurement uncertainty and test tolerance are still not decided, the uncertainty should be analyzed later together with EVM and in-band emission.
Proposal
It’s proposed to include these changes into the current draft of TS 36.521-1. 
References

[1] TS 36.521-1 after RAN5#40bis

[2] R4-082242: CR UE Spectrum flatness
                                                        (start of  modifed sections )

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]

or
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 ≥ [5MHz]

and

If FUL_high -  FUL_measurement  ≥ [5 MHz]
	[+2/-2]

	If FUL_measurement  -  FUL_low < [5 MHz]

or
If FUL_high -  FUL_measurement  < [5 MHz]
	[+4/-8]

	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



The normative reference for this requirement is TS 36.101 clause 6.5.2.4.1.
6.5.2.4.4
Test description

6.5.2.4.4.1
Initial conditions

Same as section 6.5.1.4.1

6.5.2.4.4.2
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 spectrum flatness using Global In-Channel Tx-Test (Annex E)

6.5.2.4.4.3
Message contents

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

6.5.2.4.5
Test requirement

Each of  the 20 spectrum flatness functions, derived in Annex E.4.4, shall not exceed the values in Table 6.5.2.4.5-1 for normal conditions and Table 6.5.2.4.5-2 for extreme conditions.
Table 6.5.2.4.5-1: 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]

or
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 6.5.2.4.5-2: Minimum requirements for spectrum flatness (extreme conditions)
	Spectrum Flatness 
	Relative Limit (dB)

	If FUL_measurement  -  FUL_low ≥ [5MHz]

and

If FUL_high -  FUL_measurement  ≥ [5 MHz]
	[+2/-2]

	If FUL_measurement  -  FUL_low < [5 MHz]

or
If FUL_high -  FUL_measurement  < [5 MHz]
	[+4/-8]

	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




<<< SKIP UNMODIFIED SECTIONS >>>
F.1.2
Measurement of transmitter
Table F.1.2-1: Maximum Test System Uncertainty for transmitter tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2.2. UE Maximum Output Power
	±0.7 dB
	

	6.2.3 Maximum Power Reduction
	[TBD]
	

	6.3.1 Power Control
	[TBD]
	

	6.3.2 Minimum Output Power
	±1.0 dB
	

	6.3.3 Transmission ON/OFF Power
	Transmission OFF Power: ±1.5 dB 
	

	6.4.1 Out-of synchronization handling of output power
	[TBD; High priority]
	

	6.5.1 Frequency Error
	[±20 Hz] 
	

	6.5.2.1
Error Vector Magnitude
	[TBD]
	

	6.5.2.2

IQ-component
	[TBD]
	

	6.5.2.3

In-band emissions for non allocated RB
	[TBD]
	

	6.5.2.4     Spectrum flatness
	[TBD]
	

	6.6.1
Occupied bandwidth
	1.4MHz, 3MHz:   30kHz

5MHz, 10MHz:    100kHz

15MHz, 20MHz:  300kHz

	

	6.6.2.1
Spectrum Emission Mask
	±1.5 dB
	

	6.6.2.2
Additional Spectrum Emission Mask
	±1.5 dB
	

	6.6.2.3
Adjacent Channel Leakage power Ratio
	±0.8 dB
	

	6.6.2.4
Additional ACLR requirements
	±0.8 dB
	

	6.6.3.1 Transmitter Spurious emissions
	9kHz < f ≤ 4 GHz: ± 2.0 dB

4 GHz < f ≤ 12.75 GHz: ± 4.0 dB
	

	6.6.3.2 Spurious emission band UE co-existence
	± 2.0 dB  for results > -60 dBm
± 3.0 dB  for results ≤ -60 dBm

	

	6.6.3.3 Additional spurious emissions
	9kHz < f ≤ 4 GHz: ± 2.0 dB


	

	6.7 Transmit intermodulation
	[TBD]
	


<<< SKIP UNMODIFIED SECTIONS >>>
F.3.2
Measurement of transmitter
Table F.3.2-1: Derivation of Test Requirements (Transmitter tests)

	Test 
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	6.2.2. UE Maximum Output Power
	Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm ±2 dB

Power class 4: [FFS]
	0.7 dB

0.7 dB

0.7 dB

0.7 dB
	Formula:

Upper limit + TT, Lower limit - TT

Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm ±2.7 dB

Power class 4: [FFS]

	6.2.3 Maximum Power Reduction
	[TBD]
	[TBD]
	[TBD]

	6.3.1 Power Control
	[TBD]
	[TBD]
	[TBD]

	6.3.2 Minimum Output Power
	-40 dBm
	1 dB
	Formula:

Minimum Requirement  + TT

UE minimum ouput power =–39 dBm


	6.3.3 Transmission ON/OFF Power
	Transmission OFF Power ( -50 dBm

	1.5 dB 
	Transmission OFF power formula:

Transmission OFF power Minimum Requirement  + TT

Transmission OFF Power = –48.5 dBm


	6.4.1 Out-of synchronization handling of output power
	[TBD]
	[TBD]
	[TBD; High priority]

	6.5.1 Frequency Error
	The UE modulated carrier frequency shall be accurate to within 0.1 ppm compared to the carrier frequency received from the E-UTRA Node B.

	[20 Hz] 
	Formula: modulated carrier frequency error + TT

modulated carrier frequency error = (0.1 ppm + [20] Hz). 

	6.5.2.1
Error Vector Magnitude
	[TBD]
	[TBD]
	[TBD] 

	6.5.2.2

IQ-component
	[TBD]
	[TBD]
	[TBD] 

	6.5.2.3

In-band emissions for non allocated RB
	[TBD]
	[TBD]
	[TBD] 

	6.5.2.4     Spectrum flatness
	Normal conditions : 
If (F-FUL_low ≥ [3MHz])&(FUL_high-F≥ [3MHz])    [+2/-2]

else 
[+3/-5]
Extreme conditions: 
If (F-FUL_low ≥ [3MHz])&(FUL_high-F≥ [3MHz])    [+2/-2]

else 
[+4/-8]

	[TBD]
	Formula:

Minimum Requirement + TT  

	6.6.1
Occupied bandwidth
	For 1.4 MHz channel bandwidth: 

Occupied channel bandwidth = 1.4 MHz

For 3.0 MHz channel bandwidth: 

Occupied channel bandwidth = 3.0 MHz

For 5 MHz channel bandwidth: 

Occupied channel bandwidth =  5 MHz

For 10 MHz channel bandwidth: 

Occupied channel bandwidth = 10 MHz

For 15 MHz channel bandwidth: 

Occupied channel bandwidth = 15 MHz

For 20 MHz channel bandwidth: 

Occupied channel bandwidth = 20 MHz


	0kHz
	Formula:

Minimum Requirement + TT


	6.6.2.1
Spectrum Emission Mask
	For 1.4 MHz BW: 

[TBD] dBm / 30kHz

-25dBm to -10dBm / 1MHz

For 3 MHz BW: 

[TBD] dBm / 30kHz

-25dBm to -10dBm / 1MHz 

For 5 MHz BW: 

-15dBm / 30kHz

-25dBm to -10dBm / 1MHz 

For 10 MHz BW: 

-18dBm / 30kHz

-25dBm to -10dBm / 1MHz 

For 15 MHz BW: 

-20dBm / 30kHz

-25dBm to -10dBm / 1MHz 

For 20 MHz BW: 

-21dBm / 30kHz

-25dBm to -10dBm / 1MHz 

 
	1.5dB  
(ΔfOOB < 2 x Channel Bandwidth)
0dB
(ΔfOOB ≥ 2 x Channel Bandwidth)  
1.5dB
1.5dB

1.5dB

1.5dB

1.5dB

	Formula:

Minimum Requirement + TT  


	6.6.2.2
Additional Spectrum Emission Mask
	For 1.4 MHz BW: 

NS_03

[TBD] dBm / 30kHz
[TBD] dBm / 1MHz

NS_04
[TBD] dBm / 30kHz
[TBD] dBm / 1MHz
NS_06

[TBD] dBm / 30kHz
-13 dBm / 100kHz
[TBD] dBm / 1MHz

For 3 MHz BW: 

NS_03

[TBD] dBm / 30kHz
[TBD] dBm / 1MHz

NS_04
[TBD] dBm / 30kHz
[TBD] dBm / 1MHz
NS_06

[TBD] dBm / 30kHz
-13 dBm / 100kHz
[TBD] dBm / 1MHz

For 5 MHz BW: 

NS_03, NS_04, NS_06

-15dBm / 30kHz
-13dBm / 100kHz
-25dBm to -10dBm / 1MHz 

For 10 MHz BW: 

NS_03, NS_04, NS_06

-18dBm / 30kHz
-13dBm / 100kHz

-25dBm to -10dBm / 1MHz 

For 15 MHz BW: 

NS_03, NS_04

-20dBm / 30kHz
-25dBm to -10dBm / 1MHz 

For 20 MHz BW: 

NS_03, NS_04

-21dBm / 30kHz
-25dBm to -10dBm / 1MHz
	1.5dB  
(ΔfOOB < 2 x Channel Bandwidth)
0dB
(ΔfOOB ≥ 2 x Channel Bandwidth)

1.5dB

1.5dB

1.5dB

1.5dB

1.5dB

 
	Formula:

Minimum Requirement + TT

	6.6.2.3
Adjacent Channel Leakage power Ratio
	E-UTRA ACLR:

30 dB

UTRA ACLR:

33 dB for UTRA ACLR 1

36 dB for UTRA ACLR 2


	0.8 dB

0.8 dB

0.8 dB
	Formula:

ACLR Minimum Requirement - TT 

E-UTRA ACLR:

29.2 dB

UTRA ACLR:

32.2 dB for UTRA ACLR 1

35.2 dB for UTRA ACLR 2



	6.6.2.4
Additional ACLR requirements
	E-UTRA ACLR:

43 dB for UTRA ACLR 2


	0.8 dB


	Formula:

ACLR Minimum Requirement - TT 

E-UTRA ACLR:

42.2 dB for UTRA ACLR 2



	6.6.3.1 Transmitter Spurious emissions
	9 kHz ( f < 150 kHz: 

-36dBm / 1kHz 

150 kHz ( f < 30 MHz: 

-36dBm / 10kHz 

30 MHz ( f < 1 GHz: 

-36dBm / 100kHz 

1 GHz ( f < 12.75 GHz: 

-30dBm / 1MHz


	0 dB
	Formula:

Minimum Requirement + TT

	6.6.3.2 Spurious emission band UE co-existence
	Bands 1, 9, 11:

-41 dBm / 300kHz

[-55] dBm / 1MHz

[-50] dBm / 1MHz

Bands 2, 3, 4, 5, 7, 10:

[-50] dBm / 1MHz

Band 6:

-41 dBm / 300kHz

[-55] dBm / 1MHz

[-50] dBm / 1MHz

-37 dBm / 1MHz

Band 8:

-36 dBm / 100kHz

[-50] dBm / 1MHz

Band 13, 14:

-35 dBm / 6.25kHz

[-50] dBm / 1MHz

Frequencies as detailed in core requirememt
	0 dB
	Formula:

Minimum Requirement + TT

	6.6.3.3 Additional spurious emissions
	1884.5MHz ( f ( 1919.6MHz: 

-41dBm / 300kHz 


	0 dB
	Formula:

Minimum Requirement + TT

	6.7 Transmit intermodulation
	[TBD]
	[TBD]
	[TBD] 
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