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1. Overall Description:

During development work with prototype UE, problems have been found with the quality of the PRAH pre-amble. Specifically:

· Misalignment between the data bits and the RF burst

· Large phase disturbances at the beginning of the burst

The consequence of this has been that demodulation of the PRACH has been made much more difficult.

The reason for the phase problems is likely to be due to the transition from non-linear to linear operation of the power amplifier and as such, problems similar to these might be expected for some implementations of compressed mode.

Currently, there are no explicit requirements for PRACH modulation accuracy. 25.101 section 6.8 Transmit Modulation makes no specific reference to channel type and so it is assumed that the requirements do apply to the PRACH pre-amble, PRACH message part and all other UE transmissions.

Regarding the misalignment issue, there is a specification for Transmit on/off power which applies to the PRACH although it can be seen from the specification that should half the bits be missing, this would only result in a 3dB error and the test would probably pass. However, an EVM measurement on a signal with a misaligned burst would be very sensitive to errors in power and would seem to be a reasonable and robust way to proceed.

Since it can be assumed that the current 25.101 Transmit Modulation requirement is sufficient, although not explicit, then a change to R99 would not seem essential. However, in order to highlight this issue, a draft CR for 25.101 Rel-5 is appended for discussion. This is also a good time to better address the issues surrounding modulation quality measurements in the presence of power control or RF bursting where a guard period needs to be established to prevent measurements being made during expected power transients.

A draft LS to T1/RF is to be found in R4-021286.

6.8
Transmit modulation

Transmit modulation defines the modulation quality expected for RF transmissions from the UE. The requirements apply to all transmissions including the PRACH pre-amble, PRACH message part and normal DPCH transmissions. In cases where the mean power of the RF signal is changing from slot to slot e.g. PRACH, DPCH in compressed mode, change of TFC and inner loop power control, the EVM and Peak Code Domain Error requirements do not apply during the 25 us period before and after the nominal time when the power is expected to change.
6.8.1
Transmit pulse shape filter

The transmit pulse shaping filter is a root-raised cosine (RRC) with roll-off =0.22 in the frequency domain. The impulse response of the chip impulse filter RC0(t) is:
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Where the roll-off factor =0.22 and the chip duration is 
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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.
6.8.2.1
Minimum requirement

The Error Vector Magnitude shall not exceed 17.5 % for the parameters specified in Table 6.15.

Table 6.15: Parameters for Error Vector Magnitude/Peak Code Domain Error

Parameter
Unit
Level

UE Output Power
dBm
( –20

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.
The requirement for peak code domain error is only applicable for multi-code transmission. 

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.
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