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 NUMLGLAUTO  Introduction

The value for Peak Code Domain Error requirement in [1] is still to be defined. This paper proposed a value for that requirement and proposed a test environment, to be reflected in the TS25.141.

 NUMLGLAUTO  Discussion

 NUMLGLAUTO  Goal of Peak Code Domain Error measurement

Two requirements ensure the quality of the transmit waveform:

· Error Vector Magnitude

· Peak Code Domain Error

These two measurements are not independent as explained in [2]. However, their goals are not similar and then, the requirement for Code Domain Error should not be directly derived from the EVM specification.

· EVM measurement is done with a base station configured with a single code. This measurement basically ensure that the transmitter has correct characteristics such as

· I/Q phase and magnitude balance

· Pulse shaping filter

· Oscillator phase noise…

· Peak Code Domain Error is measured with a base station configured with several channels (see next paragraph). The goal of that measurement is to ensure that the non-othogonality introduced by the Base Station transmitter is low.

The base station transmits a composite signal carrying common channels and several traffic channels. The power for each user is set in the range defined in section 6.4.2 of [1]. This level is initially determined according to the data rate, the quality requirement and the propagation conditions between the base station and the user. It is then updated using the power control information sent back by the UE.

The code domain requirement should ensure that the level required for low power does not need to increase significantly because of the “noise due to non-othogonality” introduced by the transmitter. 

It has to be noted that significant degradations due to Peak Code Domain Error could only occur in quasi-static environment. In multipath propagation conditions, the loss of orthogonality is mainly introduced by the propagation. For instance, for macro-cellular environment, the value of 0.4 was used in system simulations ([3]). This means that after despreading, the level of self interference would be 10.log(.4)-10.log(256) = -28dB.

 NUMLGLAUTO  Proposed test conditions

The transmitter has to be configured to transmit common channels and some PDCHs. The number of PDCHs to be transmitted must be large enough to be representative of real operation. On the other hand, the test should be applicable for low capacity system (with restricted number of codes). The Base Station configuration for this test is proposed in the table below:


Type
Number of Channels
Fraction of Power (linear)
Fraction of Power (dB)

Comments

PCCPCH+SCH

1
0.1000
-10.0


Primary CPICH
1
0.1000
-10.0


PICH
1
0.0320
-14.9


DPCH
24
0.0320
-14.9
Variable code channel assignments

 NUMLGLAUTO  Proposed value

The requirement in [1] indicates that the base station should be able to set a traffic channel 28dB below the output power.

It is then proposed to set the Peak Code Domain Error requirement 6dB below, i.e. at 33dB, when peak Code Domain measurement is done at SF 256 and the Base Station is configured as described in previous section.

 NUMLGLAUTO  Comparison with other systems

· In IS-95, the Peak Code Domain specification is 27dB. This is measured with a spreading factor of 64.  The equivalent requirement for SF=256 would be 27+10.log(256/64) = 33dB.

· The Base Station has to be configured with 9 channels

· Pilot Channel

· Paging Channel

· Synchronisation Channel

· 6 TCHs 

The 6 TCHs represents approximately 10% of the available codes (64).

 NUMLGLAUTO  Measurement device

The measured value is very sensitive of the measurement device capabilities (ability to time align, to compensate frequency errors…). Feedback from measurement device manufacturers would be appreciated on that subject.

Influence of the measurement interval on results accuracy (the current assumption is one slot [3]) should be also clarified.

 NUMLGLAUTO  Text proposal for 25.104

6.8.3.1
Minimum requirement

The peak code domain error shall not exceed  -33dB for a spreading factor of 256.

 NUMLGLAUTO  Text proposal for 25.141

7.4.1 Test conditions and measurement method

.

1.  Connect the base station RF output port to the code domain analyser.

2.  Set the base station to transmit a signal modulated in accordance to table XXX. [3 common channels + 24 codes with equal power and spreading factor of 256].  Total power at the RF output port shall be the nominal power as specified by the manufacturer.

3.  Measure the peak code domain error

 7.4.2 Minimum requirement

The peak code domain error shall not exceed  -33 dB.

 NUMLGLAUTO  Conclusion

Value and test conditions were proposed for the Peak Code Domain Error requirement.
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