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1
Introduction

Within the work item for 16QAM for HSUPA (FDD), an enhanced phase reference method called E-DPCCH boosting has been proposed ‎[1]. The purpose with this is to provide a stronger phase reference whenever very-high-rate E-DCH transmissions occur, and E-DPCCH has been chosen to serve as this stronger phase reference.
There have been concerns that the UL DPCCH reception might suffer from impairments in UE Tx and NodeB Rx when the E-DPCCH and the E-DPDCHs are transmitted with much higher power than the DPCCH.

In this contribution, the impact of EVM on UL DPCCH quality in the presence of high-power E-DCH channels is estimated.

2
Calculations
Table 1 shows a calculation of impact of EVM on UL DPCCH quality. The green cells contain the input parameters, which have been initialized with some typical values for the scenario of interest. The values in the tanned cells are calculated from the input parameters. In the following, the calculations are described in more detail.
Table 1. Calculation of impact of EVM on UL DPCCH quality (clickable Excel sheet object)

[image: image1.emf]Ec/N0 for all E-DPxCHs 15,0dB per antenna, dual antenna receiver, thermal noise only

Ec/N0 for DPCCH -20,0dB per antenna, dual antenna receiver, thermal noise only

T/P 35,0dB

UE Tx EVM 12,5% assumed UE Tx EVM requirement

Effective UE Tx EVM 17,7% considering that Tx EVM isn't combated by Rx diversity

NodeB Rx EVM 7,5% assumed NodeB Tx EVM

Total effective received EVM 19,2%

Ec/N_EVM 14,3dB 20 log10 (1/EVM)

N0/N_EVM -0,7dB ratio between thermal interference and EVM interference

DPCCH Ec/(N0+N_EVM) -23,4dB per antenna, dual antenna receiver

DPCCH SF 256

# of DPCCH symbols for TPC 2

DPCCH TPC processing gain 27,1dB

Number of antennas 2

Resulting DPCCH TPC SIR 6,7dB

Eb/N0 to get 4% BER 2,0dB assuming B/QPSK and AWGN

Resulting margin 4,7dB


The traffic-to-pilot power ratio T/P is calculated as the ratio between the Ec/N0 for all E-DPDCHs and E-DPCCH and the DPCCH Ec/N0. We are focussing on T/P in the order of 35 dB since this is approximately the worst case scenario when the E-DPCCH boosting method is applied.

The effective UE Tx EVM is the nominal UE Tx EVM (here 12.5%) multiplied by sqrt(2) in order to compensate for the fact that Tx EVM isn’t combated by Rx diversity.

The total effective received EVM includes both the effective UE Tx EVM and the NodeB Rx EVM. To be precise, it is the square root of the squares of these two components.
The Ec/N_EVM is calculated from the total effective received EVM.
The N0/N_EVM is the estimated ratio between the thermal noise and the EVM noise for all E-DPxCHs. DPCCH was assumed to be negligible in this calculation.
The DPCCH Ec/(N0+N_EVM) shows a certain impact from EVM compared to the Ec/N0 for DPCCH at the top of the table.
The DPCCH TPC processing gain takes the spreading factor (256) and the number of TPC symbols per slot (assumed to be 2 per slot) into account.
The resulting DPCCH TPC SIR furthermore takes the antenna diversity into account.

The resulting margin is the difference between the resulting DPCCH TPC SIR and the required DPCCH TPC SIR. The required DPCCH TPC SIR is here assumed to be 2.0 dB which corresponds to 4% DL TPC BER under ideal conditions, an approximation that assumes that the channel conditions are fairly beneficial and that an advanced receiver is used.
In this example, the resulting margin is 4.7 dB, which seems to indicate that the DPCCH quality should be sufficient under these conditions. If the UE Tx EVM is increased from 12.5% to 15%, the resulting margin becomes 4.0 dB, which also seems sufficient. (Note that this does not necessarily mean that the UE Tx EVM requirement should be loose, since we have here only studied the DPCCH, not the E-DPDCH.)
3
Conclusion

The results in this contribution indicate that a 35-dB difference in code domain power between the E-DCH channels and the DPCCH may be feasible also when UE Tx EVM and NodeB Rx EVM are taken into account.
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