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1 
Introduction
The attached document contains proposed text for [1] TS36.101 (UE Radio transmission and reception template) for section 6 (Tx Characteristics) 

2 
Proposal
For section 6 it is proposed to re-use text in TR36.803 v0.5.0 {2} with the following changes to ensure consistency and alignment with other sections. These changes are to as follows
· Define spectrum mask in terms of appropriate measurement bandwidth of 30 kHz (OOB <1MHz) and 1 MHz (OOB <1MHz)

· Clarify  MPR and A-MPR relationship

· Use symbols i.e FDL_low   to provide a single requirement which could address a number of bands

· All values in the TR are transposed to the TS and kept in brackets

· Editorial changes  to align clause numbers 

3 
Conclusion
It is proposed the text proposed in this document can be used for the TS. Going forward it is proposed that future text contribution are made to the associated TR36.803 and TS36.101 until a decision is made to freeze the TR


Reference
[1]  
R4-071603; TS36.101 (UE Radio transmission and reception) template, Motorola
[2] 

R4-071515; TR36.803v0.5.0

----------------    Start of Text proposal     ----------------------------

6
Transmitter characteristics
6.1
General

Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single transmit antenna. For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed. 
6.2
Transmit power

6.2.1
Maximum Output Power (MOP) 
The Maximum Output Power (MOP) defined in Table 6.2.1-1is the broadband transmit power of the UE, i.e. the power in a bandwidth of at least (1+x times the channel bandwidth for all the Transmit bandwidth configurations (Resources Block)
Table 6.2.1-1: Maximum Output Power (MOP)

	Class 
	Power              (dBm)
	Tolerance           (dB)

	1
	[+30]
	

	2
	[+27]
	

	3
	[+23]
	 [+/-2 dB]

	4
	[+21]
	


6.2.2
 UE Power class
The following Power Classes defines the Nominal Maximum Output power. The nominal Maximum Output Power defined is the broadband transmit power of the UE, i.e. the power in a bandwidth of at least (1+x) times the channel bandwidth of the radio access mode. The period of measurement shall be at least one [timeslot/ frame/TTI]. 

Table 6.2.2-1: UE Power Class

	E-UTRA Band
	Class 1 (dBm)
	Tol. (dB)
	Class 2 (dBm)
	Tol.   (dB)
	Class 3 (dBm)
	Tol.     (dB)
	Class 4 (dBm)
	Tol.    (dB)

	1
	
	
	
	
	[23]
	[+/-2]
	
	

	2
	
	
	
	
	[23]
	[+/-2]
	
	

	3
	
	
	
	
	[23]
	[+/-2]
	
	

	4
	
	
	
	
	[23]
	[+/-2]
	
	

	5
	
	
	
	
	[23]
	[+/-2]
	
	

	6
	
	
	
	
	[23]
	[+/-2]
	
	

	7
	
	
	
	
	[23]
	[+/-2]
	
	

	8
	
	
	
	
	[23]
	[+/-2]
	
	

	9
	
	
	
	
	[23]
	[+/-2]
	
	

	10
	
	
	
	
	[23]
	[+/-2]
	
	

	11
	
	
	
	
	[23]
	[+/-2]
	
	

	12
	
	
	
	
	[23]
	[+/-2]
	
	

	13
	
	
	
	
	[23]
	[+/-2]
	
	

	14
	
	
	
	
	[23]
	[+/-2]
	
	

	...
	
	
	
	
	
	
	
	

	33
	
	
	
	
	[23]
	[+/-2]
	
	

	34
	
	
	
	
	[23]
	[+/-2]
	
	

	35
	
	
	
	
	[23]
	[+/-2]
	
	

	36
	
	
	
	
	[23]
	[+/-2]
	
	

	37
	
	
	
	
	[23]
	[+/-2]
	
	

	38
	
	
	
	
	[23]
	[+/-2]
	
	


The transmission bandwidth configuration (Resources Blocks) for maximum output power specified in Table 6.2.2-1 is defined in Table 6.2.2-2 below for QPSK modulation

Table 6.2.2-2: UE Power Class / channel bandwidth / transmission configuration
	UE   Power Class
	Channel bandwidth / Transmission bandwidth configuration [RB]

	
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	≤ [TBD]
	≤ [TBD]
	≤ [TBD]
	≤ [TBD]
	≤ [8] 
	≤ [16]
	≤ [24]
	≤ [32]

	4
	
	
	
	
	
	
	
	


6.2.3
Maximum Power Reduction (MPR)
For the UE Power Class 3, the Maximum Power Reduction (MPR) due to higher modulation and transmit bandwidth configuration (resource block) is specified in Table 6.2.3-1

Table 6.2.3-1:  Maximum Power Reduction (MPR)

	Modulation
	Channel bandwidth / Transmission bandwidth configuration [RB]
	MPR (dB)

	
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
	

	QPSK
	-
	> [TBD]
	> [TBD]
	> [TBD]
	> [8] 
	> [16]
	> [24]
	> [32]
	≤ [1]

	16 QAM
	≤ [TBD]
	≤ [TBD]
	≤ [TBD]
	≤ [TBD]
	≤ [8] 
	≤ [16]
	≤ [24]
	≤ [32]
	≤ [1]

	16 QAM
	> [TBD]
	> [TBD]
	> [TBD]
	> [TBD]
	> [8] 
	> [16]
	> [24]
	> [32]
	≤ [2]


6.2.4
Additional Maximum Power Reduction (A-MPR)
Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message. To meet these additional spectrum emission requirements the concept of A-MPR is introduced. 

For UE Power Class 3 the specific requirements and identified sub-clauses are specified in table 6.2.3.4-1, along with the allowed A-MPR values that may be needed to meet these requirements. The A-MPR values specified below are in addition to allowed MPR requirements specified in clause 6.2.3
Table 6. 2. 4-1: Additional Maximum Power Reduction (A-MPR) / Spectrum Emission requirements

	Network Signalling value
	Requirements (sub-clause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks
	A-MPR (dB)
	Comment

	NS_01
	-
	-
	-
	-
	0
	Reserved

	NS_02
	6.6.2.3.1
	1, 6, 9,10,11
	10
	>[30]
	≤ [3]
	UTRAACLR2bis  

	NS_03
	6.6.2.2.1
	2, 4,10
	3
	>[5]
	≤ [1.5]
	FCC Part 22 OOB

	
	6.6.2.2.1
	2, 4,10
	5
	>[5]
	≤ [1.5]
	FCC Part 22 OOB

	
	6.6.2.2.1
	2, 4,10
	10
	>[7]
	≤ [1.5]
	FCC Part 22 OOB

	
	6.6.2.2.1
	2, 4,10
	15
	TBD
	TBD
	FCC Part 22 OOB

	
	6.6.2.2.1
	2, 4,10
	20
	TBD
	TBD
	FCC Part 22 OOB

	NS_04
	6.6.2.2.3
	1,3,7,8
	10
	>[30]
	≤ [2]
	5 MHz OOB

	
	6.6.3.3.1
	
	
	
	
	5 MHz spurious 

	NS_05
	6.6.2. 2.2
	TBD
	TBD
	TBD
	
	FCC Part 27 OOB

	NS_06
	6.6.3.3.2
	1, 6, 9, 11, 34 
	15
	>[60]
	≤ [1]
	PHS spurious 

	
	6.6.3.3.2
	1, 6, 9, 11, 34
	20
	>[60]
	≤ [2]
	PHS spurious

	..
	
	
	
	
	
	

	NS_32
	-
	-
	-
	-
	-
	

	Note:
0 ≤A-MPR ≤ [3]


6. 3
Output power dynamics

<Text will be added>

6. 3.1
Power control

<Text will be added>
6. 3.2
Minimum output power

<Text will be added>
6. 3.3
Transmit ON/OFF power
6. 4
Control and monitoring functions

<Text will be added>

6.4.1
Out-of-synchronization handling of output power

<Text will be added>

6.5 Transmit signal quality

6.5.1
Frequency Error

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).
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 in-band emissions for the non-allocated RB and a LO leakage component 
The EVM for the allocated RB(s) is calculated after the IDFT and the in-band emission falling into non-allocated RB(s) is calculated directly after the FFT as shown in Figure 65.2-1 

Figure 6.5.2-1: Measurement points
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6.5.2.1

Error Vector Magnitude 

The EVM is the difference between the ideal waveform and the measured waveform for the allocated RB(s)

[image: image2.wmf](

)

(

)

0

2

'

P

T

v

i

v

z

EVM

m

T

v

×

-

=

å

Î

,

where

-

[image: image3.wmf]m

T

 is a set of modulation symbols with the considered modulation scheme being active within the measurement period
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 are the samples of the signal evaluated for the EVM 
-
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 is the ideal signal reconstructed by the measurement equipment, and
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 is the average power of the ideal signal. For normalized modulation symbols 
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The basic EVM measurement interval is defined over one [slot] in the time domain except when the mean 
power between [slot] is expected to change due to power control 

To minimize the error, the signal under test should be modified with respect to a set of parameters. The UL EVM analyser shall; estimate and correct a sample timing offset from the signal under test, the signal should also be modified for a fixed gain and phase offset representing the difference in RMS amplitude and phase reference between the measured and ideal signals.], estimate and correct the RF frequency offset, estimate and correct the IQ origin offset and apply an FFT of appropriate size.

6.5.2.1.1

Minimum requirement 

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 6.5.2.1.1-1for the test parameters defined in Table 6.5.1.1-2. 

The following procedure applies only to the signal on the allocated RB(s). To obtain 
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 the UL EVM analyzer shall; Estimate the Tx-Rx chain equalizer coefficients for all sub-carriers of the allocated RB(s) with the reference signal. The frequency domain smoothing of the equalizer coefficients is for further study, carry out a zero-forcing equalization, and apply an IDFT of appropriate size.
Table 6.5.2.1.1-1: Minimum requirements for allocated resource blocks
	Parameter
	Unit
	Level

	QPSK 
	%
	[17.5-20]

	16QAM 
	%
	[10-14]

	64QAM 
	%
	[tbd]


Table 6.5.1.1-2: Test parameters

	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

	Wanted resources blocks (Note3)
	
	9

	Note 1:
Less any [ ]μs transient periods

Note 2:     [ ]ms for generic frame structure  type 1 and [ ] ms for frame structure type 2



6.5.2.2

Basic in-band emissions measurement

The in-band emissions are a measure of the interference falling into the non-allocated resources blocks 
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 is a set of  SC-FDMA symbols with the considered modulation scheme being active within the measurement period, 
-
F(t) is the set of 
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 is the frequency domain signal evaluated for in-band emissions 
-
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 is the average power of the ideal signal. For normalized modulation symbols 
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 is equal to 1.
To minimize the error, the signal under test should be modified with respect to a set of parameters. The UL EVM analyser shall; estimate and correct a sample timing offset from the signal under test, the signal should also be modified for a fixed gain and phase offset representing the difference in RMS amplitude and phase reference between the measured and ideal signals, estimate and correct the RF frequency offset, estimate and correct the IQ origin offset and apply an FFT of appropriate size. The basic in-band emissions measurement interval is defined over one [slot] in the time domain except when the mean power between [slots] is expected to change due to power control 

6.5.2.2.1

Minimum requirements

For non-allocated RB(s), the EVM analyzer would split into a separate branch after FFT of the receiver processing described in clause 6.5.2. The in-band emissions would be measured as follows:

The signal on the non-allocated RB(s), 
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, is used to evaluate the in-band emissions. 
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where 
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (i.e. for the first adjacent RB, 
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 is the lower edge of the UL system BW, c is the lower edge of the allocated BW, 
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 is the number of contiguous RB(s) allocated to the fundamental UE transmission, and 
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 is the front-end FFT output for frequency 
[image: image24.wmf]f

.
Note: The formula above may need to be revisited (define fmax as the upper edge of the UL system BW, then the upper limit of summation is min(fmax,c-12*delta_RB+11)).
The above definition is valid for RB(s) below the allocated frequency block. For RB(s) above the allocated frequency block, an equivalent definition can be used with sign change. 

The in-band emission is defined as an average across 12 tones and as a function of RB offset from the edge of the allocated UL block. The in-band emission is measured as dB value comparing the PSD in the allocated RB(s) and s non-allocated RB The in band emissions are determined directly from the front-end FFT output, therefore there is no need to consider any impact of frequency domain equalization. The measured in-band emissions would be compared to the requirements shown in the following table:

Table 6.5.2.2.-1: Minimum requirements for in-band emissions

	Relative emissions ( non-allocated PSD / allocated PSD in dB )
	Absolute emissions (dBm/180kHz)
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	TBD


6.5.2.3

LO leakage

LO leakage is defined as a corresponding parameter that is matched as part of the EVM optimization process. This would requirement measurement of the carrier leakage coefficient and subtracting the corresponding signal before the FFT operation. The error minimization step also includes selecting a carrier coefficient offset besides selecting the frequency, time offset and equalizer coefficients to minimize the error vector.  The carrier coefficient offset is the phase and amplitude of an additive sinusoid waveform that has the same frequency as the reference waveform carrier frequency. The estimated carrier coefficient offset shall be removed from the evaluated signal before further processing; however, the removed carrier coefficient offset amplitude also has to satisfy the applicable requirements.

Note also that the LO leakage measurement can be carried out irrespective of whether the allocated UL RB(s) contain the DC tone or not.]

6.5.2.3.1

Minimum requirements

The proposed requirement for the LO leakage would be as shown in the following table:

Table 6.5.2.3.1-1: Minimum requirements for LO-leakage (IQ origin offset)

	LO Leakage
	Relative Limit (dBc)
	Absolute Limit (dBm)

	
	[TBD]
	[TBD]


6.6
Output RF spectrum emissions

The UE transmitter spectrum emission consists of the three components; the occupied bandwidth (channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain.

Figure 6.6-1: Transmitter RF spectrum
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6.6.1
Occupied bandwidth

Occupied bandwidth is a measure of the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel. The occupied channel bandwidth for all transmission bandwidth configurations (Resources Blocks) should be less than the channel bandwidth specified in Table 6.6.1.1-1

Table 6.6.1.1-1: Occupied channel bandwidth
	Occupied channel bandwidth / channel bandwidth

	Channel bandwidth [MHz]
	1.4
	1.6
	3
	3.2
	5
	10
	15
	20


6.6.2
Out of band emission

The Out of band emissions are unwanted emissions immediately outside the nominal channel resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and Adjacent Channel Leakage power Ratio.

6.6.2.1
Spectrum emission mask

The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the ( edge of the assigned E-UTRA channel bandwidth.  For frequencies greater than (ΔfOOB) as specified in Table 6.6.2.1-1 the spurious requirements in clause 6.6.3 are applicable

6.6.2.1.1 Minimum requirement  

The power of any UE emission shall not exceed the levels specified in Table 6.6.2.1.1-1 for the specified channel bandwidth
Table 6.6.2.1.1-1: General E-UTRA spectrum emission mask 

	ΔfOOB  (MHz)
	Spectrum emission limit (dBm)/ Channel bandwidth  
	Measurement bandwidth **

	
	1.4    MHz
	1.6    MHz
	3.0       MHz
	3.2 MHz
	5       MHz
	10  MHz
	15     MHz
	20    MHz
	

	( 0-1
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-15] 
	[-20] 
	[-25] 
	[-30] 
	30 kHz 

	( 1-2.5
	[-10]
	[-10]
	[-10]
	[TBD]
	[-10]
	[-10]
	[-10]
	[-10] 
	1 MHz

	( 2.5-5
	[-25]
	[-25]
	[-10]
	[-10]
	[-10]
	[-10]
	[-10]
	[-10] 
	1 MHz

	( 5-6
	
	
	[-25]
	[-25]
	[-13]
	[-13]
	[-13]
	[-13]
	1 MHz

	( 6-10
	
	
	
	
	[-25]
	[-13]
	[-13] 
	[-13] 
	1 MHz

	( 10-15
	
	
	
	
	
	[-25]
	[-13] 
	[-13] 
	1 MHz

	( 15-20
	
	
	
	
	
	 
	[-25] 
	[-13] 
	1 MHz

	( 20-25
	
	
	
	
	
	
	
	[-25] 
	1 MHz


Note**: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
6.6.2.2
Additional Spectrum Emission Mask 
This requirement is specified in terms of an “additional spectrum emission” requirement. 

6.6.2.2.1
Minimum requirement (network signalled)
Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

The power of any UE emission shall not exceed the levels specified in Table 6.6.2.2-1. 

	Table 6.6.2. 2.1-1: Additional requirements (FCC Part 22)

ΔfOOB  (MHz)
	Spectrum emission limit (dBm)/ Channel bandwidth  
	Measurement bandwidth **

	
	1.4    MHz
	1.6    MHz
	3.0       MHz
	3.2 MHz
	5       MHz
	10  MHz
	15     MHz
	20    MHz
	

	( 0-1
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-15] 
	[-20] 
	[-25] 
	[-30] 
	30 kHz 

	( 1-2.5
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-13]
	[-13]
	[-13]
	[-13]
	1 MHz

	( 2.5-5
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-15]
	[-13]
	[-13]
	[-13]
	1 MHz

	( 5-6
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-15]
	[-13]
	[-13]
	[-13]
	1 MHz

	( 6-10
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-15]
	[-13]
	[-13]
	[-13]
	1 MHz

	( 10-15
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-15]
	[-13]
	[-13]
	[-13]
	1 MHz

	( 15-20
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-15]
	[-13]
	[-13]
	[-13]
	1 MHz

	( 10-25
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-15]
	[-13]
	[-13]
	[-13]
	1 MHz


Note**
: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth

6.6.2.2.2
Minimum requirement (network signalled)
Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

The power of any UE emission shall not exceed the levels specified in Table 6.6.2.2.2-1. 

	Table 6.6.2.2.2-1: Additional requirements (FCC Part 27)

ΔfOOB  (MHz)
	Spectrum emission limit (dBm)/ Channel bandwidth  
	Measurement bandwidth **

	
	1.4    MHz
	1.6    MHz
	3.0       MHz
	3.2 MHz
	5       MHz
	10  MHz
	15     MHz
	20    MHz
	

	( 0-1
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-15] 
	[-20] 
	[-25] 
	[-30] 
	30 kHz 

	( 1-2.5
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-15]
	[-15]
	[-15]
	[-15]
	1 MHz

	( 2.5-5.5
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-15]
	[-15]
	[-15]
	[-15]
	1 MHz

	( 5.5-6
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-25]
	[-25]
	[-25]
	[-25]
	1 MHz

	( 6-10
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-25]
	[-25]
	[-25]
	[-25]
	1 MHz

	( 10-15
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-25]
	[-25]
	[-25]
	[-25]
	1 MHz

	( 15-20
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-25]
	[-25]
	[-25]
	[-25]
	1 MHz

	( 10-25
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[-25]
	[-25]
	[-25]
	[-25]
	1 MHz


Note**
: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth

6.6.2.2.3
Minimum requirement (network signalled)
Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

The power of any UE emission shall not exceed the levels specified in Table 6.6.2.2.3-1. 

	Table 6.6.2.2.3-1: Additional requirements (10MHz » 5MHz OOB)

ΔfOOB  (MHz)
	Spectrum emission limit (dBm)/ Channel bandwidth  
	Measurement bandwidth **

	
	1.4    MHz
	1.6    MHz
	3.0       MHz
	3.2 MHz
	5       MHz
	10  MHz
	15     MHz
	20    MHz
	

	( 0-1
	
	
	
	
	
	
	
	
	30 kHz 

	( 1-2.5
	
	
	
	
	
	
	
	
	1 MHz

	( 2.5-5
	
	
	
	
	
	
	
	
	1 MHz

	( 5-6
	
	
	
	
	
	
	
	
	1 MHz

	( 6-10
	
	
	
	
	
	[-25]
	
	
	1 MHz

	( 10-15
	
	
	
	
	
	
	
	
	1 MHz

	( 15-20
	
	
	
	
	
	
	
	
	1 MHz

	( 10-25
	
	
	
	
	
	
	
	
	1 MHz


Note**
: As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth

6.6.2.3
Adjacent Channel Leakage Ratio 

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the] filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.  ACLR requirements are specified for two scenarios for an adjacent  E -UTRA and /or UTRA channel as shown in Figure 6.6.2.3 -1
Figure 6.6.2.3 -1: Adjacent Channel Leakage requirements


6.6.2.3.1
Minimum requirement E-UTRA 
E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.  The E-UTRA channel is measured with a [rectangular measurement bandwidth filter.]

Table 6.6.2.3.1-1:  General requirements for E-UTRAACLR
	
	Channel bandwidth  / E-UTRAACLR1   / measurement bandwidth 

	
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	E-UTRAACLR1
	-30 dB
	-30 dB
	-30 dB
	-30 dB
	-30 dB
	-30 dB
	-30 dB
	-30 dB

	E-UTRA channel Measurement bandwidth
	
	
	
	
	[4.5] MHz
	[9.0] MHz
	[13.5] MHz
	[18]   MHz


6.6.2.3.2
Minimum requirements UTRA 

UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) is the ratio of the filtered mean power centred on the assigned E-UTRA channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency. 

UTRA Adjacent Channel Leakage power Ratio is specified for both the first UTRA 5 MHz adjacent channel (UTRAACLR1) and the 2nd UTRA 5MHz adjacent channel (UTRAACLR2)  .The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor =0.22. The E-UTRA channel is measured with a [rectangular measurement bandwidth filter.]

Table 6.6.2.3.2-1: Additional requirements 
	
	Channel bandwidth  / UTRAACLR1/2   / measurement bandwidth

	
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	UTRAACLR1
	-33 dB
	-33 dB
	-33 dB
	-33 dB
	-33 dB 
	-33 dB
	-33 dB
	-33 dB

	UTRAACLR2
	-
	-
	-
	-
	-36 dB 
	-36 dB
	-36 dB
	-36 dB

	E-UTRA  channel Measurement bandwidth
	
	-
	-
	-
	[4.5] MHz 
	[9.0] MHz 
	[13.5] MHz 
	[18] MHz 

	UTRA channel Measurement bandwidth
	-
	-
	-
	-
	3.84 MHz


	3.84 MHz
	3.84 MHz
	3.84 MHz


For E-UTRA TDD mode, operation in an adjacent UTRA TDD channels not possible with synchronized and synchronized operation due to different time slot structures.
6.6.2.4
Additional ACLR requirements 

This requirement is specified in terms of an “additional spectrum emission” requirement.  

6.6.2.4.1
Minimum requirements (network signalled)

This requirement is signalled by the network to indicate that the UE shall meet this additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.

The Additional ACLR requirements is specified for the 2nd UTRA 5MHz adjacent channel (UTRAACLR2)  .The UTRA channel is measured with a 3.84 MHz RRC bandwidth filter with roll-off factor =0.22. The E-UTRA channel is measured with a [rectangular measurement bandwidth filter.]
Table 6.6.2.3.2-1: Additional requirements (UTRAACLR2)
	
	Channel bandwidth  / UTRAACLR2   / measurement bandwidth

	
	1.4 MHz
	1.6 MHz
	3 MHz
	3.2 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	UTRAACLR2bis
	-
	-
	-
	-
	-43 dB
	-43 dB
	-
	-

	E-UTRA  channel Measurement bandwidth
	-
	-
	-
	-
	[4.5] MHz
	[9.0] MHz
	-
	-

	UTRA channel Measurement bandwidth
	-
	-
	-
	-
	3.84 MHz
	3.84 MHz
	-
	-


For E-UTRA TDD mode, operation in an adjacent UTRA TDD channels not possible with synchronized and synchronized operation due to different time slot structures.
6.6.3
Spurious emissions

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. The spurious emission limits are specified in terms of general requirements inline with SM.329 and a E-UTRA operating band requirement to address UE co-existence.

6.6.3.1
Minimum requirements
The spurious emission limits apply for the frequency ranges that are more than ΔfOOB (MHz) from the edge of the channel bandwidth. 
Table 6.6.3.1-1:  ΔfOOB boundary between E-UTRA out of band and spurious emission domain
	Channel bandwidth 
	1.4 [MHz] 
	1.6 [MHz]
	3 [MHz]
	3.2 [MHz]
	5 [MHz]
	10 [MHz]
	15 [MHz]
	20 [MHz]

	ΔfOOB  (MHz)
	[tbd]
	[tbd]
	[tbd]
	[tbd]
	[10]
	[15]
	[20]
	[25]


The spurious emission limits in Table 6.6.3.1-2 apply for all transmitter band configurations (RB) and channel bandwidths
Table 6.6.3.1-2: Spurious emissions limits outside the operating band

	Frequency Range
	Maximum Level
	Measurement Bandwidth

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz


6.6.3.2 Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band 
Table 6.6.3.2-1: requirements

	E-UTRA Band
	Frequency Range
	Maximum Level
	Measurement Bandwidth
	Channel bandwidth

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	

	7
	
	
	
	
	
	

	8
	
	
	
	
	
	

	9
	
	
	
	
	
	

	
	
	
	
	
	
	

	10
	
	
	
	
	
	

	11
	
	
	
	
	
	

	
	
	
	
	
	
	

	12
	
	
	
	
	
	

	13
	
	
	
	
	
	

	14
	
	
	
	
	
	

	...
	
	
	
	
	
	

	33
	
	
	
	
	
	

	34
	
	
	
	
	
	

	35
	
	
	
	
	
	

	36
	
	
	
	
	
	

	37
	
	
	
	
	
	

	38
	
	
	
	
	
	


6.6.3.3 Additional spurious emissions

.These requirements are specified in terms of an additional spectrum emission requirement. 

6.6.3.3.1
Minimum requirement (network signalled)  
Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message
The power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.1-1

Table 6.6.3.3.1-1:  ΔfOOB boundary between E-UTRA out of band and spurious emission domain (10MHz » 5MHz OOB)
	Channel bandwidth 
	1.4 [MHz] 
	1.6 [MHz]
	3 [MHz]
	3.2 [MHz]
	5 [MHz]
	10 [MHz]
	15 [MHz]
	20 [MHz]
	Measurement bandwidth 

	ΔfOOB  (MHz)
	-
	-
	-
	-
	-
	[10]
	-
	-
	1 MHz


6.6.3.3.2
Minimum requirements (network signalled) 
Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message. 
The power of any UE emission shall not exceed the levels specified in Table 6.6.3.2.2-1. 

	Table 66.6.3.2.2-1: Additional requirements (PHS)

ΔfOOB  (MHz)
	Channel bandwidth  / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	1.4    MHz
	1.6    MHz
	3.0       MHz
	3.2 MHz
	5       MHz
	10  MHz
	15     MHz
	20    MHz
	

	FUL_low - FUL_high
	-41
	-41
	-41
	-41
	-41
	-41
	-41

Note 1
	-41

Note 1
	300 KHz

	NOTE 
1. For Band 1, the requirement are  applicable for FUL_low   + [20] MHz


6.7
Transmit intermodulation

The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.
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