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1 Introduction
In RAN1#48bis meeting it has been approved the option to operate with E-DPCCH boosting. The reason for introducing such a feature is because a better phase reference is needed when transmitting E-DPDCHs at very high rate. When operating with large power difference between E-DPDCH and DPCCH (up to 35 dB) and low DPCCH power, transmitter and receiver impairments can substantially degrade performance. Concerns about the reliability of DPCCH detection have been raised in the latest RAN4 meeting, especially regarding performance loss due to transmitter EVM and receiver sampling misalignment. 

This contribution investigates performance degradation in the detection of the TPC DL bits of DPCCH, due to

· TX EVM, and 
· Misalignment between the incoming signal path and the sampling point.
Simulations show that the impact of EVM at 4% BER is negligible for T2P up to 35 dB, and that misalignment of 1/8-chip period causes a loss of 1.6 dB if T2P=35 dB.
2 Transmitter impairment impacts on DPCCH detection
A high EVM might degrade DPCCH performance when E-DPCCH boosting is used (and DPCCH power is low). Transmitter EVM could also limit the achievable SNR. In Figures 1 to 3, TPC DL BER is plotted versus DPCCH Ec/N0 for T2P=25 dB, 30 dB and 35 dB, respectively.  The receiver EVM is 10% while transmitter EVM varies. Observe that for the worst case of T2P=35 dB, the loss due to TX EVM of 12.5% is less than 1 dB at 4% BER. If the T2P=30 dB, the loss is 0.3 dB. Thus, assuming reasonable levels of EVM both at the transmitter and receiver, the degradation in DPCCH detection due to high T2P seems reasonable.
Table 1: Simulation parameters
	Parameter
	Value

	Maximum information bit rate
	FRC8 for E-DPDCH

	Carrier frequency
	2 GHz

	Chip rate
	3.84 Mcps

	SQRC pulse shaping
	OFF

	Samples / chip
	1

	Inner-loop TPC
	On

	Outer-loop PC
	Off

	Multipath channels
	AWGN

	Receiver
	Rake

	Channel estimator
	realistic

	Traffic-to-Pilot power ratio
	25 – 35 dB

	# of antennas
	2

	For DPCCH simulation:

       Simulated parameters
	DL TPC BER as a function of DPCCH Ec/N0.
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Figure 1
: TPC DL BER for T2P=25 dB.
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Figure 2: TPC DL BER for T2P=30 dB.
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Figure 3: TPC DL BER for T2P=35 dB.
3 Receiver misalignment impacts on DPCCH detection
Next we look at performance loss due to misalignment of the incoming signal and the sampling point in the receiver. This was discussed as RAN4#42bis as a potential significant impairment when receiving DPCCH with E-DPCCH boosting.
Figure 4 shows TPC DL BER versus DPCCH Ec/N0 with misalignment of 1/4- and 1/8-chip period. Consider the loss at 4% BER, which corresponds to a DPCCH SNR of about -1 dB. A misalignment of 1/8-chip period causes a loss of about 0.5 dB at T2P=30 dB, and 1.6 dB at T2P=35 dB. A misalignment of ¼ chip should be considered as large and depending on implementation a misalignment of 1/8 chip or smaller should be feasible.
Table 2: Simulation parameters
	Parameter
	Value

	Maximum information bit rate
	FRC8 for E-DPDCH

	Carrier frequency
	2 GHz

	Chip rate
	3.84 Mcps

	SQRC pulse shaping
	On

	Samples / chip
	4 - 8

	Inner-loop TPC
	On

	Outer-loop PC
	Off

	Multipath channels
	AWGN

	Receiver
	Rake

	Channel estimator
	realistic

	Traffic-to-Pilot power ratio
	25 – 35 dB

	# of antennas
	2

	misalignment
	1/4-, 1/8-chip period

	For DPCCH simulation:

       Simulated parameters
	DL TPC BER as a function of DPCCH Ec/N0.
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Figure 4: TPC DL BER with misalignment in AWGN.

4 Summary

In this paper we investigate the impact of transmitter EVM and receiver misalignment on detection performance of TPC DL bits of DPCCH. Based on the results shown, we conclude that the degradation caused by these impairments is not significant and the detection of DPCCH seems feasible for the E-DPCCH boosting case, even for T2P=35 dB. 

