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-- Start of changes --
6
Transmitter characteristics

6.1
General

Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE. For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed. Transmitter characteristics for UE(s) with multiple antennas/antenna connectors are FFS.

The UE antenna performance has a significant impact on system performance, and minimum requirements on the antenna efficiency are therefore intended to be included in future versions of the present document. It is recognised that different requirements and test methods are likely to be required for the different types of UE. 
UEs supporting DC-HSUPA shall support both minimum requirements, as well as additional requirements for DC-HSUPA.
Unless otherwise stated, for the additional requirements for DC-HSUPA, all the parameters in clause 6 are defined using the UL E-DCH reference measurement channel, specified in subclause A.2.6. For the additional requirements for DC-HSUPA, the spacing of the carrier frequencies of the two cells shall be 5 MHz.
-- Next section changed --
6.2.2A
UE maximum output, power for DC-HSUPA

The Maximum Power Reduction (MPR) for the nominal maximum output power defined in 6.2.1 is specified in table 6.1AA for the values of (c, (hs, (ec and (ed defined in [8] fully or partially transmitted during a DPCCH timeslot

Table 6.1AA: UE maximum output power for DC-HSUPA

	UE transmit channel configuration 
	CM (dB)
	MPR (dB)

	For all combinations of; DPCCH, HS-DPCCH, E-DPDCH and E-DPCCH
	0.22 ( CM ( 3.72
	MAX (CM-0.72, 0)


Where Cubic Metric (CM) is based on the UE transmit channel configuration and is given by


CM = CEIL { [20 * log10 ((v_norm 3) rms) - 20 * log10 ((v_norm_ref 3) rms)] / k, 0.22 }
Where

-
CEIL { x, 0.22 } means rounding upwards to closest 0.22dB with 0.5 dB granularity, i.e. CM  [0.22, 0.72, 1.22, 1.72, 2.22, 2.72, 3.22, 3.72]
-
k is 1.66 for DC-HSUPA signals
-
v_norm is the normalized voltage waveform of the input signal

-
v_norm_ref is the normalized voltage waveform of the reference signal (12.2 kbps AMR Speech) and

-
20 * log10 ((v_norm_ref 3) rms) = 1.52 dB
It is necessary to verify this requirement only for the DC-HSUPA configurations specified in subclause A.2.8.
-- Next section changed --
6.2.3A
UE Relative code domain power accuracy for DC-HSUPA

The requirement and corresponding measurements apply to each individual carrier when the total power in each of the assigned carriers is equal to each other. Furthermore, it is necessary to verify this requirement only for the DC-HSUPA configurations specified in subclause A.2.7.    

The UE Relative code domain power accuracy is a measure of the ability of the UE to correctly set the level of individual code powers in a carrier relative to the total power of all active codes in that carrier. When the UE uses 16QAM modulation on any of the uplink code channels in a carrier the IQ origin offset power measured in that carrier shall be removed from the Measured CDP ratio in that carrier; however, the removed relative IQ origin offset power (relative carrier leakage power) measured in that carrier also has to satisfy the applicable requirement in that carrier. The measure of accuracy is the difference between two dB ratios measured per carrier configured on the uplink:

UE Relative CDP accuracy = (Measured CDP ratio) - (Nominal CDP ratio)

where


Measured CDP ratio = 10*log((Measured code power) / (Measured total power of all active codes))


Nominal CDP ratio = 10*log((Nominal CDP) / (Sum of all nominal CDPs))

The nominal CDP of a code is relative to the total of all codes in each carrier and is derived from beta factors. The sum of all nominal CDPs will equal 1 by definition.

NOTE:
The above definition of UE relative CDP accuracy is independent of variations in the actual total power of the signal in each carrier and of noise in the signal that falls on inactive codes.

The required accuracy of the UE relative CDP is given in table 6.1B. The UE relative CDP accuracy shall be maintained over the period during which the total of all active code powers remains unchanged or one timeslot, whichever is the longer.

-- Next section changed -- 
6.6.2.1A
Additional Spectrum emission mask for DC-HSUPA

The spectrum emission mask of the UE applies to frequencies, which are between 5 MHz and 20 MHz away from the UE centre frequency of the two assigned channel frequencies. The requirements assume that the UE output power shall be maximum level. It is necessary to verify the requirements only for the DC-HSUPA configurations specified in subclause A.2.8.
6.6.2.1A.1
Minimum requirement

The power of any UE emission shall not exceed the levels specified in Table 6.10D for the specified channel bandwidth.

Table 6.10D: Spectrum emission mask for DC-HSUPA 

	Δf

(MHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth

	( 5-6
	-18
	30 kHz 

	( 6-10
	-10
	1 MHz

	( 10-19
	-13
	1 MHz

	( 19-20
	-25
	1 MHz

	Note:
(f is the separation between the carrier frequency and the centre of the measurement bandwidth.




6.6.2.1A.2
Additional requirement for band II, IV, V , X and XXV
The UE shall meet an additional requirement specified in Table 6.10E for band II, IV, V, X and XXV.
	Table 6.10E: Additional spectrum emission mask for DC-HSUPA in band II, IV, V, X and XXV
Δf

(MHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth

	( 5-6
	-18
	30 kHz 

	( 6-19
	-13
	1 MHz

	( 19-20
	-25
	1 MHz

	Note:
(f is the separation between the carrier frequency and the centre of the measurement bandwidth.




6.6.2.2
Adjacent Channel Leakage power Ratio (ACLR)

In the case a single carrier is assigned on the uplink, Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the RRC filtered mean power centered on the assigned channel frequency to the RRC filtered mean power centered on an adjacent channel frequency. 

In the case dual adjacent carriers are assigned on the uplink, ACLR is the ratio of the sum of the RRC filtered mean powers centered on each of the two assigned channel frequencies to the RRC filtered mean power centered on an adjacent channel frequency.
6.6.2.2.1
Minimum requirement

If the adjacent channel power is greater than -50dBm then the ACLR shall be higher than the value specified in Table 6.11. The requirements are applicable for all values of (c, (d, (hs, (ec and (ed as specified in [8].

Table 6.11: UE ACLR

	Power Class
	Adjacent channel frequency relative to assigned channel frequency
	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.

6.6.2.2.1A
Additional requirement for DC-HSUPA

If the adjacent channel power is greater than -50dBm then the ACLR shall be higher than the value specified in Table 6.11A. The requirements are applicable for all values of (c, (hs, (ec and (ed as specified in [8]. However, it is necessary to verify the requirements only for the DC-HSUPA configurations specified in subclause A.2.8.
Table 6.11A: UE ACLR for DC-HSUPA

	Power Class
	Adjacent channel frequency relative to the center of two assigned channel frequencies
	ACLR limit

	3
	+ 7.5 MHz or – 7.5 MHz
	33 dB

	3
	+ 12.5 MHz or – 12.5 MHz
	36 dB

	4
	+ 7.5 MHz or – 7.5 MHz
	33 dB

	4
	+ 12.5 MHz or -12.5 MHz 
	36 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.
-- Next section changed -- 

6.8.2
Error Vector Magnitude

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. Both waveforms pass through a matched Root Raised Cosine filter with bandwidth 3,84 MHz and roll-off =0,22. Both waveforms are then further modified by selecting the frequency, absolute phase, absolute amplitude and chip clock timing so as to minimise the error vector. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. The measurement interval is one timeslot except when the mean power between slots is expected to change whereupon the measurement interval is reduced by 25 μs at each end of the slot. For the PRACH preamble the measurement interval is 4096 chips less 25 μs at each end of the burst (3904 chips).
When the UE uses 16QAM modulation on any of the uplink code channels in a carrier, the error minimization step also includes selecting an IQ origin offset besides selecting the frequency, absolute phase, absolute amplitude and chip clock timing to minimise the error vector.  The IQ origin offset shall be removed from the evaluated signal before calculating the EVM; however, the removed relative IQ origin offset power (relative carrier leakage power) also has to satisfy the applicable requirement.  

For signals containing more than one spreading code in a carrier where the slot alignment of the codes is not the same and the code power is varying, the period over which the nominal mean power in that carrier remains constant can be less than one timeslot. For such time-varying signals it is not possible to define EVM across one timeslot since this interval contains an expected change in mean power, and the exact timing and trajectory of the power change is not defined. For these signals, the EVM minimum requirements apply only for intervals of at least one half timeslot (less any 25μs transient periods) during which the nominal code power of each individual code is constant.

NOTE:
The reason for setting a lower limit for the EVM measurement interval is that for any given impaired signal, the EVM would be expected to improve for measurement intervals less than one timeslot while the frequency error would be expected to degrade. 
6.8.2.1
Minimum requirement

When 16QAM modulation is not used on any of the uplink code channels, the Error Vector Magnitude shall not exceed 17.5 % for the parameters specified in Table 6.15. 

When 16QAM modulation is used on any of the uplink code channels, the modulation accuracy requirement shall meet one or both of the following requirements:

1.
The Error Vector Magnitude does not exceed 14 % for the parameters specified in Table 6.15. 

2.
The Relative Code Domain Error requirements specified in 6.8.3a are met. 

The requirements are applicable for all values of βc, βd, βhs, βec and βed as specified in [8].
Table 6.15: Parameters for Error Vector Magnitude/Peak Code Domain Error

	Parameter
	Unit
	Level

	UE Output Power, no 16QAM
	dBm
	( -20

	UE Output Power, 16QAM
	dBm
	( -30

	Operating conditions
	
	Normal conditions

	Power control step size
	dB
	1

	Measurement period
(Note 1)
	PRACH
	Chips
	3904

	
	Any DPCH
	
	From 1280 to 2560
(Note 2)

	Note 1:
Less any 25μs transient periods

Note 2:
The longest period over which the nominal power remains constant


When 16QAM modulation is used on any of the uplink code channels, the relative carrier leakage power (IQ origin offset power) shall not exceed the values specified in Table 6.15a 

Table 6.15a: Relative Carrier Leakage Power
	UE Transmitted Mean Power
	Relative Carrier Leakage Power (dB)

	P ( -30 dBm
	< -17


6.8.2.1A
Additional requirement for DC-HSUPA

When 16QAM modulation is not used on any of the uplink code channels in a carrier, the Error Vector Magnitude in that carrier shall not exceed 17.5 % for the parameters specified in Table 6.15AA. 

When 16QAM modulation is used on any of the uplink code channels in a carrier, the modulation accuracy requirement shall meet one or both of the following requirements:

1.
The Error Vector Magnitude does not exceed 14 % for the parameters specified in Table 6.15AA. 

2.
The Relative Code Domain Error requirements specified in 6.8.3a are met. 

The requirements are applicable for all values of βc, βhs, βec and βed as specified in [8], when the total power in each of the assigned carriers is equal to each other. However, it is necessary to verify the requirements only when each carrier is configured according to either of the UL E-DCH reference measurement channels for DC-HSUPA using BPSK or 16QAM modulation, specified in subclause A.2.6 and A.2.7, respectively.
Table 6.15AA: Parameters for Error Vector Magnitude for DC-HSUPA

	Parameter
	Unit
	Level

	UE Output Power, no 16QAM
	dBm
	( -20

	UE Output Power, 16QAM
	dBm
	( -30

	Operating conditions
	
	Normal conditions

	Power control step size
	dB
	1


6.8.3
Peak code domain error

The Peak Code Domain Error is computed by projecting power of the error vector (as defined in 6.8.2) onto the code domain at a specific spreading factor. The Code Domain Error for every code in the domain is defined as the ratio of the mean power of the projection onto that code, to the mean power of the composite reference waveform. This ratio is expressed in dB. The Peak Code Domain Error is defined as the maximum value for the Code Domain Error for all codes. The measurement interval is one timeslot except when the mean power between slots is expected to change whereupon the measurement interval is reduced by 25 μs at each end of the slot.
The requirement for peak code domain error is only applicable for multi-code DPDCH transmission and therefore does not apply for the PRACH preamble and message parts.

6.8.3.1
Minimum requirement

The peak code domain error shall not exceed -15 dB at spreading factor 4 for the parameters specified in Table 6.15. The requirements are defined using the UL reference measurement channel specified in subclause A.2.5.

6.8.3a
Relative code domain error 

6.8.3a.1
Relative Code Domain Error

The Relative Code Domain Error is computed by projecting the error vector (as defined in 6.8.2) onto the code domain. Only the code channels with non-zero betas in the composite reference waveform are considered for this requirement. The Relative Code Domain Error for every non-zero beta code in the domain is defined as the ratio of the mean power of the projection onto that non-zero beta code, to the mean power of the non-zero beta code in the composite reference waveform. This ratio is expressed in dB. The measurement interval is one timeslot except when the mean power between slots is expected to change whereupon the measurement interval is reduced by 25 μs at each end of the slot.
In the mode of DC-HSUPA, the requirement and corresponding measurements apply to each individual carrier when the total power in each of the assigned carriers is equal to each other. Furthermore, it is necessary to verify the requirements when each carrier is configured according to either of the UL E-DCH reference measurement channel for DC-HSUPA using BPSK or 16QAM modulation, specified in subclause A.2.6 and A.2.7, respectively.
The Relative Code Domain Error is affected by both the spreading factor and beta value of the various code channels in the domain. The Effective Code Domain Power (ECDP) is defined to capture both considerations into one parameter. It uses the Nominal CDP ratio (as defined in 6.2.3), and is defined as follows for each used code, k, in the domain:

ECDPk = (Nominal CDP ratio)k + 10*log10(SFk/256)

When 16QAM is not used on any of the UL code channels in a carrier, the requirements for Relative Code Domain Error are not applicable when either or both the following channel combinations occur:

-
when the ECDP of any code channel is < -30dB

-
when the nominal code domain power of any code channel is < -20 dB

When 16QAM is used on any of the UL code channels in a carrier, the requirements for Relative Code Domain Error are not applicable when either or both the following channel combinations occur:

-
when the ECDP of any code channel is < -30dB

-
when the nominal code domain power of any code channel is < -30 dB 

The requirement for Relative Code Domain Error also does not apply for the PRACH preamble and message parts.

6.8.3a.1.1
Minimum requirement

When 16QAM is not used on any of the UL code channels, the Relative Code Domain Error shall meet the requirements in Table 6.15B for the parameters specified in Table 6.15
Table 6.15B: Relative Code Domain Error minimum requirement

	ECDP dB
	Relative Code Domain Error dB

	-21 < ECDP
	≤ -16

	-30 ≤ ECDP ≤ -21
	≤ -37 – ECDP

	ECDP < -30
	No requirement


When 16QAM is used on any of the UL code channels, the Relative Code Domain Error of the codes not using 16QAM shall meet the requirements in Table 6.15C for the parameters specified in Table 6.15.
Table 6.15C: Relative Code Domain Error minimum requirement

	ECDP dB
	Relative Code Domain Error dB

	-22 < ECDP
	≤ -18

	-30 ≤ ECDP ≤ -22
	≤ -40 – ECDP

	ECDP < -30
	No requirement


When 16QAM is used on any of the UL code channels, the Nominal CDP Ratio-weighted average of the Relative Code Domain Errors measured individually on each of the codes using 16QAM shall meet the requirements in Table 6.15D for the parameters specified in Table 6.15. The Nominal CDP Ratio-weighted average of the Relative Code Domain Errors means the sum  
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For the purposes of evaluating the requirements specified in Table 6.15D, the ECDP value is determined as the minimum of the individual ECDP values corresponding to the codes using 16QAM. 

Table 6.15D: Relative Code Domain Error minimum requirement

	ECDP dB
	Average Relative Code Domain Error dB

	-25.5 < ECDP
	≤ -18

	-30 ≤ ECDP ≤ -25.5
	≤ -43.5 – ECDP

	ECDP < -30
	No requirement


6.8.3a.1.1a
Additional requirement for DC-HSUPA

When 16QAM is not used on any of the UL code channels in a carrier, the Relative Code Domain Error in that carrier shall meet the requirements in Table 6.15B for the parameters specified in Table 6.15AA.
When 16QAM is used on any of the UL code channels in a carrier, the Relative Code Domain Error of the codes not using 16QAM in that carrier shall meet the requirements in Table 6.15C for the parameters specified in Table 6.15AA.
When 16QAM is used on any of the UL code channels in a carrier, the Nominal CDP Ratio-weighted average of the Relative Code Domain Errors measured individually on each of the codes using 16QAM in that carrier shall meet the requirements in Table 6.15D for the parameters specified in Table 6.15AA. 

For the purposes of evaluating the requirements specified in Table 6.15D, the ECDP value is determined as the minimum of the individual ECDP values corresponding to the codes using 16QAM.
6.8.3b
In-band emission for DC-HSUPA

The in-band emission is measured as the ratio of the UE output power in one carrier in dual cells to the UE output power in the other carrier, where the power in the former carrier shall be set to the minimum output power and the power in the latter carrier to the maximum output power. It is necessary to verify the requirements when the both carriers are configured according to the UL E-DCH reference measurement channel for DC-HSUPA using BPSK modulation, specified in subclause A.2.6. The basic in-band emission measurement interval is defined over one slot in the time domain. 

6.8.3b.1
Minimum requirement for DC-HSUPA

The in-band emission shall not exceed the value specified in Table 6.15E.

Table 6.15E: In-band emission minimum requirements for DC-HSUPA
	Parameter Description
	Unit
	Limit

	In-band emission
	dBc
	-24

	Note :
The measurement bandwidth is 3.84 MHz centered on each carrier frequency and the limit is expressed as a ratio of RRC filtered mean power in one carrier, transmitting at minimum output power, to the RRC filtered mean power in the other carrier, transmitting at maximum output power.


-- Next section changed --
A.2.6
UL E-DCH reference measurement channel for DC-HSUPA using BPSK modulation
The parameters for the UL measurement channel for UE transmitter characteristics for DC-HSUPA are specified in Table A.11 and Figure A.4AA.

Table A.11: Settings for DC-HSUPA reference measurement channel using BPSK modulation
	Parameter
	Unit
	Value

	Modulation
	
	BPSK

	Maximum. Inf. Bit Rate 
	kbps 
	60 

	TTI 
	ms 
	2 

	Number of HARQ Processes 
	Processes 
	8 

	Information Bit Payload (NINF) 
	Bits 
	120 

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels) 
	Bits 
	480 

	Coding Rate (NINF/ NBIN) 
	
	0.25 

	Physical Channel Codes 
	SF for each physical channel 
	{16} 

	E-DPDCH/DPCCH power ratio
E-DPCCH/DPCCH power ratio 
HS-DPCCH/DPCCH power ratio
	dB
dB 
dB
	4.08

-9.54 
-9.54
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Figure A.4AA: Coding rate for DC-HSUPA reference measurement channel using BPSK modulation
A.2.7
UL E-DCH reference measurement channel for DC-HSUPA using 16QAM modulation
The parameters for the UL measurement channel for UE transmitter characteristics for DC-HSUPA are specified in Table A.11A and Figure A.4AB.

Table A.11A: E-DPDCH settings for DC-HSUPA reference measurement channel
	Parameter
	Unit
	Value

	Modulation
	
	16QAM

	Maximum. Inf. Bit Rate 
	Kbps
	8109.0

	TTI
	Ms
	2 

	Number of HARQ Processes
	Processes
	8 

	Information Bit Payload (NINF)
	Bits
	16218

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels)
	Bits
	23040

	Coding Rate (NINF/ NBIN)
	
	0.704

	Physical Channel Codes
	SF for each physical channel
	{2,2,4,4}

	E-DPDCH/DPCCH power ratio, SF4 codes
E-DPDCH/DPCCH power ratio, SF2 codes
E-DPCCH/DPCCH power ratio

HS-DPCCH/DPCCH power ratio
	dB
dB
dB

dB
	4.08 
6.02
6.02

6.02 
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Figure A.4AB: Coding rate for DC-HSUPA reference measurement channel using 16QAM modulation
A.2.8
Combinations of UL E-DCH reference measurement channel for DC-HSUPA tests
The combinations of BPSK and 16QAM reference measurement channels in Table A.11B shall be used for verifying the UE maximum output power for DC-HSUPA, additional Spectrum emission mask for DC-HSUPA, and additional ACLR requirement for DC-HSUPA. The entry BPSK in Table A.11B refers to the UL E-DCH reference measurement channel for DC-HSUPA using BPSK modulation, specified in subclause A.2.6, and the entry 16QAM refers to the UL E-DCH reference measurement channel for DC-HSUPA using 16QAM modulation, specified in subclause A.2.7. Furthermore, the power imbalance refers to the ratio between the DPCCH power of the primary uplink frequency and the DPCCH power of the secondary uplink frequencies, expressed in dB. 
Table A.11B: E-DPDCH settings for DC-HSUPA reference measurement channel
	Config #
	Primary carrier
	Secondary carrier
	Power imbalance [dB]
	Allowed MPR [dB]

	1
	BPSK
	BPSK
	-10
	0.5

	2
	BPSK
	BPSK
	8
	1.0

	3
	BPSK
	BPSK
	0
	1.5

	4
	BPSK
	16QAM
	10
	2.0

	5
	BPSK
	16QAM
	0
	2.5

	6
	16QAM
	16QAM
	0
	3.0


-- End of changes --
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