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Introduction

In RAN1#48bis meeting it has been approved the option to operate with E-DPCCH boosting: the E-DPCCH is transmitted at higher power when transmitting very high data rates with 16QAM. The reason for introducing such a feature is because a better phase reference is needed when transmitting E-DPDCH at very high rate and boosting E-DPCCH power instead of DPCCH power is a better choice from a capacity perspective. The current working assumption in RAN WG1 for E-DPCCH boosting is a “Traffic-to-Total-Pilot” power ratio (T2TP) range of 10-16 dB. T2TP is defined as T2TP = P(all E-DPDCHs) / P(E-DPCCH+DPCCH). 

The DPCCH power level, although set at a low level for capacity optimization, has to guarantee a correct operation of power control and E-DPCCH detection. Both operations rely on a reliable DPCCH detection. The current assumption on the range of “Traffic-to-Pilot” power ratio (T2P) is 16-35 dB. T2P is defined as T2P = P(all E-DPDCHs) / P(DPCCH). When operating with large power difference between E-DPDCH and DPCCH and with low DPCCH power, transmitter and receiver impairments can degrade the reliability of DPCCH detection. A study was done in ‎[1].

The scope of this contribution is to revisit the T2P values as agreed in ‎[2], with the working assumption to calculate the T2P value that guarantees reliable performance for a fixed DPCCH Ec/N0 value. Power settings for boosting mode are proposed.
DPCCH Ec/N0

For the test case we have to find a reasonable value for the DPCCH Ec/N0 not to limit the test by only this parameter. The level would have to be adjusted to account for the fading in the test case, without the power control that would be used in the field. The level in the test case would also have to take into account that the test is done without the link adaptation. Comparing the DPCCH Ec/No for the current FRCs in the TS25.104 we find that a reasonable value for the DPCCH Ec/N0 is -20 dB. It should be remembered though that a system might operate with a more aggressive value that is possible under the field circumstances to gain system performance.
T2P value

Assuming a DPCCH Ec/N0 = -20 dB we would like the test to operate at a reasonable high T2P level. The highest T2P level would be achieved at the highest throughput. To align with the test cases used before for enhanced uplink and now also for 16QAM non-boosting we choose between the 30% and 70% working point. Our preference would then be to only keep the 70% working point. We also propose to remove the 30% working point since we feel that the 70% working point could be tested with higher T2P value and since then would be the most challenging test. The 30% test case would have to be tested with a lower T2P level, to achieve the same DPCCH Ec/N0, and could therefore be omitted. (For the non-boosting case we assume both the 30% and the 70% test cases).

Based on the DPCCH Ec/N0 level of -20 dB we propose T2P to be 25 dB. As shown in Figure 1, for DPCCH Ec/N0 = - 20 dB, 70% throughput is achieved with a T2P = 25 dB. 

It should be remembered though that a system might operate with a more aggressive T2P value that is possible under the field circumstances to gain peak performance.
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Figure 1: Throughput vs. DPCCH Ec/N0, FRC8.

T2TP value

For the non-boosting case, the optimization of the power ratio between the data channel and the control channel used for estimating the channel gives a T2P of 12 dB.

For the boosting case, using the requirement of estimating the channel as reliably as in the non-boosting case, the T2TP will be set at 12 dB since both DPCCH and E-DPCCH will be used for channel estimation.

Power settings
Beta_C 
For T2P = 25 dB

· Diversity: E-DPDCH/DPCCH = 16.98 dB

· Non-diversity: E-DPDCH/DPCCH = 20.00 dB
Beta_EC 

Assuming T2TP = 12 dB and DPCCH Ec/N0 = -20 dB, E-DPCCH Ec/N0 will be about -7 dB. At such power levels, E-DPCCH detection is reliable.

· Diversity: E-DPCCH/DPCCH =  12.04 dB

· Non-diversity: E-DPCCH/DPCCH = 16.03 dB
Simulation assumptions

Based on the above conclusions we propose the following simulation assumptions for the boosting case for Fixed Reference Channel 8.
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Table 1: Simulation assumptions.
	Parameter
	Value

	Maximum information bit rate
	FRC8 for E-DPDCH

	Carrier frequency
	2 GHz

	Chip rate
	3.84 Mcps

	DL ACK/NACK signaling error model 
	Off

	# of bits in A/D
	Floating point

	SQRC pulse shaping
	On

	Samples / chip
	2

	Inner-loop TPC
	Off

	Outer-loop PC
	Off

	Multipath channels
	AWGN, PA3, PB3 and VehA30

	Channel estimator
	realistic

	Receiver
	MMSE

	HARQ combining
	IR

	Max # of transmissions
	4

	# HARQ Processes
	8 for 2 ms TTI

	RSN pattern
	{0, 1, 2, 3}, for RV index see TS25.215, table 16 for the relevant coding rate.

	TTI length
	2 ms according to FRC definition

	# of antennas
	1 and 2

	Base Turbo Codec
	R=1/3, K=4, 8 iterations, Max Log MAP

	For E-DPDCH simulation:

       Demodulation of E-DPCCH

       Simulated parameters
	Off

Throughput as a function of Ec/N0 (total).


Table 2: Power settings.

	Parameter
	Unit
	Value

	E-DPDCH testing:
E-DPDCH/DPCCH power ratio

E-DPCCH/DPCCH power ratio

	
dB
dB
dB
dB
	
Diversity: 16.98
Non-diversity: 20.00
Diversity: 12.04
Non-diversity: 16.03
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