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1. Introduction 

This contribution summarizes proposed requirements for the WCDMA UE transmitter for 16QAM. 

2. Discussion 

In the following, we give draft text change proposals for the 25.101 performance requirements.  A more detailed discussion can be found in [1]. 
[…]
6.2.3
UE Relative code domain power accuracy

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 relative to the total power of all active codes. The measure of accuracy is the difference between two dB ratios:

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 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 and of noise in the signal that falls on inactive codes.

The required accuracy of the UE relative CDP is given in table 6.1A. 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.

Table 6.1A: UE Relative CDP accuracy

	Nominal CDP ratio
	Accuracy (dB)

	≥ -10 dB
	±1.5

	-10 dB to ≥ -15 dB
	±2.0

	-15 dB ≥ -20 dB
	±2.5

	-20 dB ≥ -35 dB
	±3.0


[…]

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. One of the waveforms is 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, the error minimization step also includes selecting a carrier coefficient offset besides selecting the frequency, absolute phase, absolute amplitude and chip clock timing to minimise 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.  When the UE output power is more than or equal to -20dBm, the carrier coefficient offset is estimated jointly with the other parameters to improve the accuracy in the estimates of these parameters; however the resulting carrier coefficient offset shall not be removed from the evaluated signal before calculating the EVM.  When the UE output power is less than -20dBm, the carrier coefficient offset shall be removed from evaluated signal before calculating the EVM. In this case, the removed carrier coefficient offset amplitude also has to satisfy the applicable requirements.  
For signals containing more than one spreading code 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 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 Error Vector Magnitude shall not exceed 12.5 % for the parameters specified in Table 6.15. 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, and the UE transmit power is less than -20dBm, then the carrier coefficient offset power (carrier leakage power) shall not exceed the values specified in Table 6.15a 
Table 6.15a: Carrier Coefficient Offset
	UE Transmitted Mean Power
	Absolute Carrier Coefficient  (dBm)
	Relative Carrier Coefficient (dB)

	-20dBm > P ( -30dBm
	< -50
	< -20


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

When 16QAM modulation is not used on any of the uplink code channels, the peak code domain error shall not exceed -15 dB at spreading factor 4 for the parameters specified in Table 6.15. When 16QAM modulation is used on any of the uplink code channels, the peak code domain error shall not exceed -18 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 

6.8.4a.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.
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 modulation is not used on any of the UL code channels, 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 modulation is used on any of the code channels, 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 < -34dB.
-
when the nominal code domain power of any code channel is < -34dB
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 modulation is not used on any of the UL code channels, the Relative Code Domain Error shall meet the requirements in Table 6.15A for the parameters specified in Table 6.15
Table 6.15A: 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 modulation is 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

	-23 < ECDP
	≤ -17

	-34 ≤ ECDP ≤ -23
	≤ -40 - ECDP

	ECDP < -34
	No requirement


[…]
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