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1.  Introduction

 WCDMA is today, with the QPSK modulation scheme, very robust against clipping and limitation in the radio as long as it is phase invariant. It can be shown that the Maximum Input Level requirement are fulfilled as long as the clipping and limitation does not distort the phase information, meaning the limitation takes place on RF or IF. 

The 16-QAM modulation scheme is much more sensitive to amplitude distortions. Therefore it seems important to evaluate whether new requirements for the maximum input level are needed for a UE capable of receiving 16QAM. 

The current requirement in 25.101 is given by:

The coded BER shall not exceed 0.1 % for the 12.2 kb/s (SF=128), static

channel case with

· Ec(DPCH)/Ior= -19 dB

· Ior = 25 dBm

with CPICH and other Physical channel powers etc. according annex C. in 25.101.

Note that no AWGN noise is added in this case and the reason for this is the assumption that when you are very close to the BS the inter-cell interference is negligible.

2. Analysis

The performance of  the limiting receiver in the case described by the testcase can be theoretically evaluated. The analysis is not performed here since it is quite long, but the conclusion is: 

The phase of the detection variable is unbiased meaning that the channel estimate gives the correct phase information and therefore makes the detection possible. Further, these evaluations also gives a that the channel estimation error for a limiting receiver, when the environment is as described in the maximum input level test, is of the same order of magnitude as in the non-amplitude saturated case. Hence, the channel estimation process can be assumed to be ideal. 

However the received power after the limitation has decreased to about 90% of the available power and the interference level is increased since the signal level from the orthogonal channels is folded into AWGN noise.

The analysis of the performance of a limiting receiver gives as output the following Raw BER curves as functions of Ec/Ior. Here both the theoretical performance and an approximation is given. For Ec/Ior=-19dB, the raw BER is about 13%. According simulations the maximum raw BER required to achieve a coded BER less than 0.1% is about 15%.  
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Hence, a 100% amplitude saturated WCDMA signal fulfills the Maximum Input Level requirements implying that, as along as we have the limitation on RF or IF, i.e the phase information is undistorted this receiver fulfills the maximum input level requirements. 

However there are other requirements for Release 99 terminals requiring linear receivers but they are not tested at such high received power levels. At these high power levels it is also highly probable that the channel is fairly static and the intercell interference is very low. Therefore the current requirement is relevant for the Release 99 UEs.

3. Conclusion

A new test at the maximum input level is required for 16QAM .....

4. Proposal

Proposal for change of the requirement

7.4 Maximum input level

This is defined as the maximum receiver input power at the UE antenna port, which does not degrade the specified BER performance.

7.4.1 Minimum requirement for QPSK
The BER shall not exceed 0.001 for the parameters specified in Table 7.3.

Table 7.3: Maximum input level for QPSK

	Parameter
	Unit
	Level
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	dB
	-19

	Îor
	dBm/3.84 MHz
	-25

	1.
For Power class 3 the average transmit output power shall be +20 dBm

2.
For Power class 4 the average transmit output power shall be +18 dBm


NOTE:
Since the spreading factor is large (10log(SF)=21dB), the majority of the total input signal consists of the OCNS interference.  The structure of OCNS signal is defined in Annex C.3.2.

7.4.2 Minimum requirement for 16QAM

The throughput for a HSDPA Fixed Reference Channel Set1-16QAM shall exceed TBD kbps for the parameters specified in Table 7.4

Table 7.4: Maximum input level for 16QAM

	Parameter
	

	Channel Type
	TBD
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	-3 dB
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	10 dB

	1.
For Power class 3 the average transmit output power shall be +20 dBm

2.
For Power class 4 the average transmit output power shall be +18 dBm


NOTE:
The structure of OCNS signal is defined in Annex C.?.?

 

References

 

[1] R4-020805: Maximum received power with 16QAM. Ericsson

 




























_1072784866.unknown

_1072848282.unknown

