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5.10A
Adjacent Channel Leakage Power Ratio (ACLR) (Rel-5 and later)
5.10A.1
Definition and applicability

ACLR is the ratio of the RRC filtered mean power centred on the assigned channel frequency to the RRC filtered mean power centred on an adjacent channel frequency.

The requirements and this test apply to the Rel-5 and later FDD UE.
5.10A.2
Minimum Requirements

If the adjacent channel RRC filtered mean power is greater than 50dBm then the ACLR shall be higher than the value specified in table 5.10A.1. This is applicable for all values of[image: image1.wmf]c
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 as specified in [5].
Table 5.10A.1: UE ACLR

	Power Class
	UE channel
	ACLR limit

	3
	+5 MHz or 5 MHz
	33 dB

	3
	+10 MHz or 10 MHz
	43 dB

	4
	+5 MHz or 5 MHz
	33 dB

	4
	+10 MHz or 10 MHz
	43 dB


NOTE 1:
The requirement shall still be met in the presence of switching transients.

NOTE 2:
The ACLR requirements reflect what can be achieved with present state of the art technology.

NOTE 3:
Requirement on the UE shall be reconsidered when the state of the art technology progresses.

The normative reference for this requirement is TS 25.101 [1] clause 6.6.2.2.1.

5.10A.3
Test purpose

To verify that the UE ACLR does not exceed prescribed limit shown in table 5.10A.1. This is applicable for all values of[image: image4.wmf]c
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 as specified in [5]. The maximum output power with HS-DPCCH is specified in table 5.2A.1.
Excess ACLR increases the interference to other channels or to other systems.

5.10A.4
Method of test

5.10A.4.1
Initial conditions

Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; see clauses G.2.1 and G.2.2. 

Frequencies to be tested: low range, mid range, high range; see clause G.2.4.

1)
Connect the SS (node B emulator) to the UE antenna connector as shown in figure A.20.

2)
An HSDPA call is set up according to TS 34.108 [3] clause 7.3.6.3, with the following exception for information elements in RADIO BEARER SETUP message. With this exception, the beta values are set according to table 5.2A.1 (note: set to high beta value). RF parameters are set up according to table [FFS].
Table 5.10A.2: Contents of RADIO BEARER SETUP message: AM or UM (HSDPA)
	Information Element
	Value/Remark

	UL Transport channel information for all transport channels
	

	                   - Gain factor βc
	Value as defined in table 5.2A.1 (Not Present if the CHOICE Gain Factors is set to Computed Gain Factors)

	                   - Gain factor βd
	Value as defined in table 5.2A.1
(Not Present if the CHOICE Gain Factors is set to Computed Gain Factors)


	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	                   - ACK
	Value as defined in table 5.2A.1

	                   - NACK
	Value as defined in table 5.2A.1


	Information Element
	Value/Remark

	Downlink HS-PDSCH Information
	

	                     - CQI
	Value as defined in table 5.2A.1


3)
Enter the UE into loopback test mode 2 in the presence of HSDPA and start the loopback test. 
See TS 34.108 [3] and TS 34.109 [4] for details regarding loopback test mode for HSDPA which is [FFS].

5.10.4.2
Procedure

1)
Set and send continuously Up power control commands to the UE until the UE output power with HS-DPCCH shall be set to maximum output as defined in table 5.2A.1.
2) Start transmitting HSDPA Data.

3)
Measure the RRC filtered mean power. The measurement shall not include the transient periods.
4)
Measure the RRC filtered mean power of the first adjacent channels and the second adjacent channels.

5)
Calculate the ratio of the power between the values measured in '3)'and '4)'.
6) Send TRANSPORT CHANNEL RECONFIGURATION message to set the beta values according to table 5.2A.1.
7)
Repeat test for all beta ranges (note: at least one high beta value per row) in table 5.2A.1.
Specific Message Contents

All messages indicated above shall use the same content as described in the default message content in clause 9 of TS 34.108 [3], with the following exceptions:

Contents of TRANSPORT CHANNEL RECONFIGURATION message: AM or UM

	Information Element
	Value/Remark

	UL Transport channel information for all transport channels
	

	                   - Gain factor βc
	Value as defined in table 5.2A.1 (Not Present if the CHOICE Gain Factors is set to Computed Gain Factors)

	                   - Gain factor βd
	Value as defined in table 5.2A.1
(Not Present if the CHOICE Gain Factors is set to Computed Gain Factors)


	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	                   - ACK
	Value as defined in table 5.2A.1

	                   - NACK
	Value as defined in table 5.2A.1


	Information Element
	Value/Remark

	Downlink HS-PDSCH Information
	

	                     - CQI
	Value as defined in table 5.2A.1


5.10A.5
Test requirements

If the measured adjacent channel RRC filtered mean power, derived in step 3), is greater than 50,0 dBm then the measured ACLR, derived in step 4), shall be higher than the limit in table 5.10A.3.

Table 5.10A.3: UE ACLR

	Power Class
	UE channel
	ACLR limit

	3
	+5 MHz or 5 MHz
	32,2 dB

	3
	+10 MHz or 10 MHz
	42,2 dB

	4
	+5 MHz or 5 MHz
	32,2 dB

	4
	+10 MHz or 10 MHz
	42,2 dB


NOTE 1:
The requirement shall still be met in the presence of switching transients.

NOTE 2:
The ACLR requirements reflect what can be achieved with present state of the art technology.

NOTE 3:
Requirement on the UE shall be reconsidered when the state of the art technology progresses.

NOTE 4:
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 F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.
F.1.2
Measurement of transmitter

Table F.1.2: Maximum Test System Uncertainty for transmitter tests

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	5.2 Maximum Output Power
	0,7 dB
	

	5.3 Frequency Error
	±10 Hz
	

	5.4.1 Open loop power control in uplink
	1,0 dB



	The uncertainty of this test is a combination of the downlink level setting error and the uplink power measurement that are uncorrelated.

Formula = SQRT(source_level_error2 + power_meas_error2)

	5.4.2 Inner loop power control in the uplink
	The test system uncertainty is the function of the UE transmitter power control range for each combination of the step size and number of steps.

For 0 dB and 1 dB range 0,1 dB

For a nominal 2 dB range 0,15 dB

For a nominal 3 dB range 0,2 dB

For a greater than 3 dB range 0,3 dB
	This accuracy is based on the linearity of the absolute power measurement of the test equipment.

	5.4.3 Minimum Output Power
	1,0 dB
	Measured on a static signal

	5.4.4 Out-of-synchronisation handling of output power: 
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	0,4 dB
	0.1 dB uncertainty in DPCCH ratio
0.3 dB uncertainty in 
[image: image8.wmf]oc

or

I

I

ˆ

 based on power meter measurement after the combiner

Overall error is the sum of the 
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 ratio error and the DPCCH_Ec/Ior ratio. The absolute error of the AWGN Ioc is not important but is specified as 1.0 dB

	5.5.1 Transmit OFF Power: (static case)
	1,0 dB
	Measured on a static signal

	5.5.2 Transmit ON/OFF time mask (dynamic case)
	On power +0,7 dB – 1,0 dB 

Off power (dynamic case) TBD
	Assume asymmetric meas error -1.0 dB / 0.7 dB comprising RSS of: -0.7 dB downlink error plus -0.7 dB meas error, and +0.7 dB for upper limit (assume UE won't go above 24 nominal). 

For the off power, the accuracy of a two-pass measurement needs to be analysed.

	5.6 Change of TFC: power control step size (7 dB step)
	0,3 dB relative over a 9 dB range
	

	5.7 Power setting in uplink compressed mode:-
UE output power
	Will be a subset of 5.4.2.
	

	5.8 Occupied Bandwidth
	100 kHz
	Accuracy = 3*RBW. Assume 30 kHz bandwidth.

	5.9 Spectrum emission mask 
	1,5 dB

	

	5.10 ACLR (R99)

	5 MHz offset: 0,8 dB

10 MHz offset: 0,8 dB
	

	5.10A ACLR (Rel-5 and later)
	5 MHz offset: 0,8 dB

10 MHz offset: 0,8 dB
	

	5.11 Spurious emissions
	2,0 dB for UE and coexistence bands for results > ‑60 dBm

3,0 dB for results < -60 dBm

Outside above:

f2.2GHz: ± 1.5 dB

2.2 GHz < f 4 GHz:

± 2.0 dB

f > 4 GHz: ±4.0 dB
	

	5.12 Transmit Intermodulation
	2.2 dB
	CW Interferer error is 0.7 dB for the UE power RSS with 0.7 dB for CW setting = 1.0 dB

Measurement error of intermod product is 0.7 dB for UE power RSS with 0.7 dB for relative = 1.0 dB

Interferer has an effect of 2 times on the intermod product so overall test uncertainty is 2*1.0 RSS with 1.0 = 2.2 dB.

Apply half any excess test system uncertainty to increase the interferer level

	5.13.1 Transmit modulation: EVM
	±2.5 % 

(for single code)
	

	5.13.2 Transmit modulation: peak code domain error
	±1.0dB
	

	5.13.4 PRACH quality (EVM)
	±2.5 %
	

	5.13.4 PRACH quality (Frequency error)
	±10 Hz
	


F.2
Test Tolerances (This clause is informative)

The Test Tolerances defined in this clause have been used to relax the Minimum Requirements in the present document to derive the Test Requirements.

The Test Tolerances are derived from Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the Test Tolerances may sometimes be set to zero.

The test tolerances should not be modified for any reason e.g. to take account of commonly known test system errors (such as mismatch, cable loss, etc.).

F.2.1
Transmitter

Table F.2.1: Test Tolerances for transmitter tests.

	Clause
	Test Tolerance

	5.2 Maximum Output Power
	0.7 dB 

	5.3 Frequency error
	10 Hz 

	5.4.1 Open loop power control in uplink
	1.0 dB

	5.4.2 Inner loop power control in the uplink
	0.1 dB (1 dB and 0 dB range)

0.15 dB (2 dB range)

0.2 dB (3 dB range

0.3 dB (> 3 dB range))

	5.4.3 Minimum Output Power
	1.0 dB 

	5.4.4 Out-of-synchronisation handling of output power: 
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	0.4 dB

	5.4.4 Out-of-synchronisation handling of output power: transmit ON/OFF time
	0 ms 

	5.5.1 Transmit OFF power
	1.0 dB 

	5.5.2 Transmit ON/OFF time mask (dynamic case)
	On power +0.7 dB / -1.0 dB

Off power TT [ ] dB

	5.6 Change of TFC: power control step size
	0.3 dB

	5.7 Power setting in uplink compressed mode:-
UE output power
	See subset of 5.4.2

	5.8 Occupied Bandwidth
	0 kHz 

	5.9 Spectrum emission mask 
	1.5 dB (0 dB for additional requirements for Band II)

	5.10 ACLR (R99)
	0.8 dB for ratio

0.0 dB for absolute power

	5.10A ACLR (Rel-5 and later)
	0.8 dB for ratio

0.0 dB for absolute power

	5.11 Spurious emissions
	0 dB

	5.12 Transmit Intermodulation
	0 dB

	5.13.1 Transmit modulation: EVM
	0%

	5.13.2 Transmit modulation: peak code domain error
	1.0 dB 

	5.13.4 PRACH preamble quality (EVM)
	0%

	5.13.4 PRACH preamble quality (Frequency error)
	10 Hz


F.4
Derivation of Test Requirements (This clause is informative)

The Test Requirements in the present document have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined in clause F.2. When the Test Tolerance is zero, the Test Requirement will be the same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test Requirements will differ from the Minimum Requirements, and the formula used for this relaxation is given in table F.4.

Table F.4.1: Derivation of Test Requirements (Transmitter tests)

	Test 
	Minimum Requirement in TS 25.101
	Test Tolerance
(TT)
	Test Requirement in TS 34.121

	5.2 Maximum Output Power

	Power class 1 (33 dBm) 
Tolerance = +1/-3 dB

Power class 2 (27 dBm) 
Tolerance = +1/-3 dB

Power class 3 (24 dBm) 
Tolerance = +1/-3 dB

Power class 4 (21 dBm) 
Tolerance = ±2 dB
	0.7 dB
	Formula: Upper Tolerance limit + TT

 

Lower Tolerance limit – TT

For power classes 1-3:

Upper Tolerance limit = +1.7 dB
Lower Tolerance limit = -3.7 dB

For power class 4:

Upper Tolerance limit = +2.7 dB
Lower Tolerance limit = -2.7 dB

	5.3 Frequency Error


	The UE modulated carrier frequency shall be accurate to within 0.1 ppm compared to the carrier frequency received from the Node B.
	10 Hz
	Formula: modulated carrier frequency error + TT

modulated carrier frequency error = (0.1 ppm + 10 Hz).


	5.4.1 Open loop power control in the uplink
	Open loop power control tolerance ±9 dB (Normal)

Open loop power control tolerance ±12 dB (Normal)


	1.0 dB
	Formula: Upper Tolerance limit + TT

 

Lower Tolerance limit – TT

For Normal conditions:

Upper Tolerance limit = +10 dB
Lower Tolerance limit = -10 dB

For Extreme conditions:

Upper Tolerance limit = +13 dB
Lower Tolerance limit = -13 dB



	5.4.2 Inner loop power control in uplink
	See table 5.4.2.1 and 5.4.2.2
	0.1dB

0.15 dB

0.2 dB

0.3 dB
	Formula: Upper Tolerance limit + TT

 

Lower Tolerance limit – TT

	5.4.3 Minimum Output Power

	UE minimum transmit power shall be less than –50 dBm
	1.0 dB
	Formula: 
UE minimum transmit power + TT

UE minimum transmit power = –49 dBm 

	5.4.4 Out-of-synchronisation handling of output power: 

	
[image: image11.wmf]or

c

I

E

DPCCH

_

 levels
AB: -22 dB
BD: -28 dB
DE: -24 dB
EF: -18 dB
transmit ON/OFF time
200ms
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 = - 1 dB
	0.4 dB
for 
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0 ms for timing measurement
	Formulas:
Ratio between A and B + TT
Ratio between B and D – TT 
Ratio between D and E – TT
Ratio between E and F + TT
transmit ON/OFF time + TT timing 
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 = -16.6 dB
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 levels:
AB: -21.6 dB
BD: -28.4 dB
DE: -24.4 dB
EF: -17.6 dB

transmit ON/OFF time
200ms timing

Uncertainty of OFF power measurement is handled by Transmit OFF power test and uncertainty of ON power measurement is handled by Minimum output power test.



	5.5.1 Transmit OFF power (static case)

	Transmit OFF power shall be less than -56 dBm
	1.0 dB
	Formula: Transmit OFF power + TT
Transmit OFF power = –55dBm.

	5.5.2 Transmit ON/OFF time mask (dynamic case)
	Transmit ON power shall be the target value as defined in clause 5.5.2.2

Transmit OFF power shall be less than -56 dBm
	On power upper TT = 0.7 dB

On power lower TT = 1.0 dB 

Off power TT [ ] dB
	Formula for transmit ON power:

Transmit ON power target upper limit + On power upper TT

Transmit ON power target lower limit - On power lower TT

To calculate Transmit ON power target value range take the nominal TX power range from Table 5.5.2.3 then apply table 5.4.1.1 open limits then apply table 5.7.1 (only if there has been a transmission gap) then cap the upper value using table 5.2.1.
Formula for transmit OFF power: Transmit OFF power + Off power TT

Transmit OFF power = [ ]dBm

	5.6 Change of TFC: power control step size
	TFC step size = +5 to +9 dB
	0.3 dB
	Formula: Upper Tolerance limit + TT

 

Lower Tolerance limit – TT

Upper limit = -4.7 dB

Lower limit = -9.3 dB

	5.7 Power setting in uplink compressed mode
	Various
	TBD (Subset of 5.4.2)
	TBD

	5.8 Occupied Bandwidth


	The occupied channel bandwidth shall be less than 5 MHz based on a chip rate of 3.84 Mcps.
	0 kHz
	Formula: occupied channel bandwidth: + TT

occupied channel bandwidth = 5.0 MHz

	5.9 Spectrum emission mask

	Minimum requirement defined in TS25.101 Table 6.10.

The lower limit shall be (50 dBm / 3.84 MHz or which ever is higher.


	1.5 dB
	Formula: Minimum requirement + TT
Lower limit + TT

Add 1.5 to Minimum requirement entries in TS25.101 Table 6.10.

Zero test tolerance is applied for Additional requirements for Band II due to FCC regulatory requirements.

The lower limit shall be (48.5 dBm / 3.84 MHz or which ever is higher.

	5.10 Adjacent Channel Leakage Power Ratio (ACLR) (R99)

	If the adjacent channel power is greater than –50 dBm then the ACLR shall be higher than the values specified below.
	0.0 dB
	Formula: Absolute power threshold + TT

	
	Power Classes 3 and 4:

UE channel +5 MHz or -5 MHz, ACLR limit: 33 dB

UE channel +10 MHz or -10 MHz, ACLR limit: 43 dB 


	0.8 dB
	Formula: ACLR limit - TT

Power Classes 3 and 4:

UE channel +5 MHz or -5 MHz, ACLR limit: 32.2 dB

UE channel +10 MHz or -10 MHz, ACLR limit: 42.2 dB 

	5.10A Adjacent Channel Leakage Power Ratio (ACLR) (R99)

	If the adjacent channel power is greater than –50 dBm then the ACLR shall be higher than the values specified below.
	0.0 dB
	Formula: Absolute power threshold + TT

	
	Power Classes 3 and 4:
UE channel +5 MHz or -5MHz,

ACLR limit: 33 dB

UE channel +10 MHz or -10MHz, ACLR limit: 43 dB
	0.8 dB
	Formula: ACLR limit – TT
Power Classes 3 and 4:

UE channel +5 MHz or -5MHz, ACLR

Limit: 32.2 dB

UE channel +10 MHz or -10MHz, ACLR Limit: 42.2 dB

	5.11 Spurious Emissions

	
	
	Formula: Minimum Requirement+ TT
Add zero to all the values of Minimum Requirements in table 5.11.1a and 5.11.1b.

	
	Frequency Band
	Minimum Requirement
	
	Frequency Band
	Minimum Requirement

	
	9 kHz  f < 150 kHz
	36dBm
/1kHz
	0 dB
	9kHz ( f ( 1GHz
	36dBm
/1kHz

	
	150 kHz  f < 30 MHz
	36dBm
/10kHz
	 0 dB
	150 kHz  f < 30 MHz
	36dBm
/10kHz

	
	30 MHz  f < 1000 MHz
	36dBm
/100kHz
	 0 dB
	30 MHz  f < 1000 MHz
	36dBm
/100kHz

	
	1 GHz  f < 12.75 GHz
	30dBm
/1MHz
	0 dB
	1 GHz  f < 2.2 GHz
	30dBm
/1MHz

	
	
	
	 0 dB
	2.2 GHz  f < 4 GHz
	30dBm
/1MHz

	
	
	
	 0 dB
	4 GHz  f < 12.75 GHz
	30dBm
/1MHz

	
	1893.5 MHz < f < 1919.6 MHz
	41dBm
/300kHz
	 0 dB
	1893.5 MHz < f < 1919.6 MHz
	41dBm
/300kHz

	
	925 MHz  935 MHz f 
	67dBm
/100kHz
	 0 dB
	925 MHz  935 MHz f 
	67dBm
/100kHz

	
	935 MHz < f  960 MHz
	79dBm
/100kHz
	 0 dB
	935 MHz < f  960 MHz
	79dBm
/100kHz

	
	1805 MHz  1880 MHz f 
	71dBm
/100kHz
	0 dB
	1805 MHz  1880 MHz f 
	71dBm
/100kHz

	5.12 Transmit Intermodulation


	Intermodulation Product
5MHz
       -31 dBc
10MHz
 -41 dBc 

CW Interferer level = -40 dBc
	0 dB
	Formula: CW interferer level – TT/2

Intermod Products limits remain unchanged.

CW interferer level = -40 dBc

	5.13.1 Transmit modulation: EVM
	The measured EVM shall not exceed 17.5%.
	0%
	Formula: EVM limit + TT

EVM limit = 17.5 %

	5.13.2 Transmit modulation: peak code domain error
	The measured Peak code domain error shall not exceed ‑15 dB.
	1.0 dB
	Formula: Peak code domain error + TT

Peak code domain error = -14 dB

	5.13.4 PRACH preamble quality (EVM)
	The measured EVM shall not exceed 17.5%.
	0%
	Formula: EVM limit + TT

EVM limit = 17.5 %

	5.13.4 PRACH preamble quality (Frequency error)
	The UE modulated carrier frequency shall be accurate to within 0.1 ppm compared to the carrier frequency received from the Node B.
	10 Hz
	Formula: modulated carrier frequency error + TT

modulated carrier frequency error = (0.1 ppm + 10 Hz).



F.5
Acceptable uncertainty of Test Equipment (This clause is informative)

This informative clause specifies the critical parameters of the components of an overall Test System (e.g. Signal generators, Signal Analysers etc.) which are necessary when assembling a Test System that complies with clause F.1 Acceptable Uncertainty of Test System. These Test Equipment parameters are fundamental to the accuracy of the overall Test System and are unlikely to be improved upon through System Calibration.

F.5.1
Transmitter measurements

Table F.5.1: Equipment accuracy for transmitter measurements

	Test


	Equipment accuracy
	Test conditions

	5.2 Maximum Output Power
	Not critical
	19 to 25 dBm

	5.3 Frequency error
	± 10 Hz 
	0 to 500 Hz.

	5.4.1 Open loop power control in uplink
	Not critical
	-43.7 dBm to 25 dBm



	5.4.2 Inner loop power control in the uplink
	0.1 dB relative over a 1.5 dB range

0.15 dB relative over a 3.0 range
0.2 dB relative over a 4.5 dB range

0.3 dB relative over a 26 dB range
	+25 dBm to -50 dBm

	5.4.3 Minimum Output Power
	Not critical
	

	5.4.4 Out-of-synchronisation handling of output power: 
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	0.1 dB uncertainty in DPCCH_Ec/Ior ratio
	Ratio from –16.6 dB to –28 dB

	5.5.1 Transmit ON/OFF Power: UE transmit OFF power
	Not critical
	-56 dBm (static power)

	5.5.2 Transmit ON/OFF Power: transmit ON/OFF time mask
	TBD
	-56 dBm (dynamic power over approx. 70 dB range)

	5.6 Change of TFC: power control step size
	0.3 dB relative over a 9 dB range
	+25 dBm to –50 dBm

	5.7 Power setting in uplink compressed mode:-
UE output power
	Subset of 5.4.2
	+25 dBm to –50 dBm

	5.8 Occupied Bandwidth
	100 kHz
	For results between 4 and 6 MHz?

	5.9 Spectrum emission mask 
	Not critical
	P_Max

Accuracy applies 5dB either side of UE requirements

	5.10 ACLR (R99)

	5 MHz offset 0.8 dB
10 MHz offset 0.8 dB

	19 to 25 dBm at 5 MHz offset for results between 40 dB and 50 dB.

25 dBm at 10 MHz offset for results between 45 dB and 55 dB.

	5.10A ACLR (Rel-5 and later)
	5 MHz offset 0.8 dB
10 MHz offset 0.8 dB

	19 to 25 dBm at 5 MHz offset for results between 40 dB and 50 dB.

25 dBm at 10 MHz offset for results between 45 dB and 55 dB.

	5.11 Spurious emissions
	Not critical
	19 to 25 dBm

	5.12 Transmit Intermodulation
	Not critical
	19 to 25 dBm

	5.13.1 Transmit modulation: EVM
	2.5 % 

(for single code)
	25 dBm to –21 dBm

	5.13.2 Transmit modulation: peak code domain error
	±1.0dB
	For readings between -10 dB to –20 dB.

	5.13.4 PRACH preamble quality (EVM)
	2.5 %
	25 dBm to –21 dBm

	5.13.4 PRACH preamble quality (Frequency error)
	± 10 Hz 
	0 to 500 Hz.
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