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5.2
User Equipment maximum output power
5.2.1
Definition and applicability

The maximum output power and its tolerance are defined according to the Power Class of the UE.

The output power, Pout, of the UE is the power when averaged (in the sense of thermal power) over the useful part of the TS at the maximum power control setting delivered in to a load with resistance equal to the nominal load impedance.

The requirements in this test apply to all UTRA – TDD- UEs

Notes copied from TS 25.102 clause 6.2.1 : 

1.
The maximum output power refers to.....
2.
For multi-code operation the maximum output power will be reduced by the difference of peak to average ratio between single and multi-code transmission. 

3.
The tolerance of the maximum power is below the prescribed value even at the multi-code transmission mode 

4.
For UE using directive antennas for transmission, a class dependent limit will be placed on the maximum EIRP (Equivalent Isotropic Radiated Power). 

5.2.2
Minimum Requirements
The error of the UE maximum output power shall not exceed the tolerance shown in Tables 5.2.2 a and b for single and multi-code.

Table 5.2.2.a: Maximum Output Power single code

Power Class
Maximum output power
Tolerance





2
+24 dBm
+1dB /-3dB

3
+21 dBm
+2dB /-2dB





Table 5.2.2.b: Maximum Output Power multi code

Power Class
Maximum output power
Tolerance





2
[ 21 1) ] dBm
+1dB /-3dB

3
[ 18 1) ] dBm
+2dB /-2dB





Note 1:
These figures are not mentioned in 25.102. Instead there is a note, saying: 
“For multi-code operation the maximum output power will be reduced by the difference of peak to average ratio between single and multi-code transmission.”
The figures are calculated from maximum output power single code (table 5.2.2.a) and UL multicode reference measurement channel (12.2 kbit/s) (annex C.2.2.) containing two code signals with equal level.

The normative reference for this requirement is 25.102 clause 6.2.

5.2.3
Test purpose

For the following reasons:

Limit interference.

Verify that the maximum output power is achievable.

It is the purpose of the test to verify that the UE’s maximum output power is within its tolerance limits under all environmental conditions.

5.2.4
Method of test
5.2.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.1.

2)
Calls are set up according to the Generic call setup procedure using parameters as specified in Tables 5.2.4.a and b

3)
Enter the UE into loopback test mode and start the loopback test.

Table 5.2.4.a: Test parameters for Maximum Output Power single code

Parameter
Value/description

UL Reference measurement channel
12.2kbps, according to annex C.2.1

Uplink Power Control
SS level and signalling values such that UE transmits maximum power.

Data content
real life (sufficient irregular)

Table 5.2.4.b: Test parameters for Maximum Output Power multicode

Parameter
Value/description

Reference measurement channel
Multicode 12.2kbps, according to annex C.2.2

Uplink Power Control
SS level and signalling values such that UE transmits maximum power

Data content
real life (sufficient irregular)

5.2.4.2
Procedure

1)
Measure thermal power over the useful part of the burst. 

with a measurement bandwidth of at least 5 MHz.

2)
Average over TBD time slots.

3)
Run step 1) and 2) for RF channels Low / Mid / High 
5.2.5
Test Requirements
The output power, measured in step 2) of subclause 5.2.4.2, shall not exceed the prescribed tolerance in Table 5.2.5 a and b. 

Table 5.2.5.a: Maximum Output Power single code

Power Class
Maximum output power
Tolerance





2
+24 dBm
+1.7 dB / -3.7dB

3
+21 dBm
+2.7 dB / -2.7dB





Table 5.2.5.b: Maximum Output Power multi code

Power Class
Maximum output power
Tolerance





2
[ 21 ] dBm
+1.7dB / -3.7 dB

3
[ 18 ] dBm
+2.7dB / -2.7 dB





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 Annex F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.4.

------- next changed section -----

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

The Test Requirements in this specification have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined in subclause 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. Derivation of Test Requirements

Test 
Minimum Requirement in TS 25.102
Test Tolerance
(TT)
Test Requirement in TS 34.122

5.2 Maximum Output Power

Power single code



Power class 2 (24 dBm) 
Tolerance = +1/-3 dB

Power class 3 (21 dBm) 
Tolerance = +2/-2 dB

Power multi code

Power class 2 (21 dBm) 
Tolerance = +1/-3 dB

Power class 3 (18 dBm) 
Tolerance = ±2 dB



0.7 dB
Formula: Upper Tolerance limit + TT

  

Lower Tolerance limit – TT

For power classe 2 (single and multi):

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

For power class 3 (single and milti):

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





5.3 UE Frequency Stability


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).

5.4.1.1
Uplink Pwer Control, Initial accuracy
9dB normal conditions

12dB extreme conditions
1.0 dB
Formula: Upper Tolerance limit + TT

  Lower Tolerance limit – TT

Nominal expected TX power

10dB (normal conditions)

13dB (extreme conditions)

5.4.1.2 Uplink Power Control, differential accuracy
SIR Target            Pow Step Tol

<1 dB                             0.5 dB

<2dB                              1 dB

<3 dB                             1.5 dB

<10 dB                           2 dB

<20dB                            4 dB

<30 dB                           6 dB

> 30 dB                          9 dB
TT

0.1 dB

0.15 dB

0.2 dB

0.5 dB

0.7 dB

0.7 dB

1.0 dB
Formula: Upper Tolerance limit + TT

  Lower Tolerance limit – TT



5.4.2 Minimum Transmit Power

UE minimum transmit power shall be less than –44 dBm
1.0 dB
Formula: 
UE minimum transmit power + TT

UE minimum transmit power = –43 dBm

5.4.5 Out-of-synchronisation handling of output power: 
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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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 levels:

Before A: -4.6
AB: -10 + [0.3] dB
BD: -16 – [0.3] dB
DE: -12 - [0.3] dB
EF: -6 + [0.3] dB

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.transmit ON/OFF time
200ms

5.5.1 Transmit OFF power

Transmit OFF power shall be less than –65 dBm
1.5 dB
Formula: Transmit OFF power + TT

Transmit OFF power = –63.5 dBm

5.5.1 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 bandwitdh: + TT

occupied channel bandwidth = 5.0 MHz

5.5.2.1 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

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

5.5.2.2 Adjacent Channel Leakage Power Ratio (ACLR)

Power Classes 2 and 3:

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 2 and 3:

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

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

5.5.3 Spurious Emissions



Formula: Minimum Requirement+ TT
Add zero to all the values of Minimum Requirements in table 5.5.3


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


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


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


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


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

5.6 Transmit Intermodulation


Intermodulation Product
5MHz
       -31 dBc
10MHz
 -41 dBc
0 dB 
Formula: Intermodulation Product + TT
Intermodulation Product
5MHz  
-31 dBc
10MHz
-41 dBc

5.7.1 Error Vector Magnitude
The Error Vector Magnitude shall not exceed 17.5 %
0%
Formula: EVM limit + TT

EVM limit = 17.5 %

5.7.2 Peak code domain error
The peak code domain error shall not exceed  -21dB
1.0 dB
Formula: Peak code domain error + TT

Peak code domain error = -20 dB

6.2 Reference sensitivity level

Îor = -105 dBm / 3.84 MHz

BER limit = 0.001
0.7 dB
Formula:   Îor+ T


BER limit unchanged
Îor = 


-104.3 dBm / 3.84 MHz



6.4 Adjacent Channel Selectivity

Îor = -91 dBm / 3.84 MHz
Ioac (modulated) = -52 dBm/3.84 MHz
BER limit = 0.001
0 dB
Formula: Îor unchanged

                Ioac - TT


BER limit unchanged
Ioac = -52 dBm/3.84 MHz

6.5 Blocking Characteristics


See Table 6.5.2a and 6.5.2b. in TS34.122
BER limit = 0.001
0 dB
Formula:
I blocking (modulated) - TT (dBm/3.84MHz)

I blocking (CW) - TT (dBm)

BER limit unchanged


6.6 Spurious Response


Iblocking(CW) –44 dBm

Fuw:
Spurious response frequencies
BER limit = 0.001
0 dB
Formula: I blocking (CW) - TT (dBm)

Fuw unchanged

BER limit unchanged

Iblocking(CW) -44 dBm



6.7 Intermodulation Characteristics


Iouw1 (CW)           -46 dBm

Iouw2 (modulated) –46 dBm / 3.84 MHz

Fuw1 (offset)
10
MHz

Fuw2 (offset)
20
MHz
BER limit = 0.001
0 dB
Formula: TBD
BER limit unchanged.


6.8 Spurious 

Emissions



Formula: Maximum level+ TT

Add zero to all the values of Maximum Level in table 6.8.1.


Frequency Band
Maximum level

Frequency Band
Maximum level


9kHz ( f ( 1GHz
-57dBm
/100kHz
0 dB

9kHz ( f ( 1GHz
-57dBm
/100kHz


1.9-1.92 GHz

2.01-2.025GHz

2.11-2.170GHz
-60 dBm / 3.84MHz
0 dB

1.9-1.92 GHz

2.01-2.025GHz

2.11-2.170GHz
-60 dBm / 3.84MHz


1 –1.9GHz,

1.92–2.01 GHz

2.025–2.11GHz
-47 dBm/1MHz
0 dB

1  –1.9GHz,

1.92–2.01 GHz

2.025–2.11GHz
-47 dBm/1MHz


1GHz ( f ( 12.75GHz
-47dBm
 /1MHz
0 dB
1GHz ( f ( 2.2GHz
-47dBm
 /1MHz











0 dB
2.2GHz ( f ( 4GHz
-47dBm
 /1MHz




0 dB
4GHz ( f ( 12.75GHz
-47dBm
 /1MHz
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