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1 Introduction
At RAN#54 plenary, a work item (WI) was started on MIMO with 64QAM for HSUPA (see [1]). The RAN1-part of the WI is planned for completion by RAN#57 (September, 2012). The WI initialization was a result of extensive studies regarding potential benefits and solutions performed during the study item (SI) phase; see [2] for a summary of the findings.  
Due to the introduction of 64QAM, there is a need to revisit some of the power settings in the current standard. The settings include the range of quantized amplitude ratios (ec/c, ed/c), the range of power offset values  T2TP as well as the range of Absolute Grant values. In [3], it was concluded that the  T2TP range needs to be extended with lower values for efficient reception of larger TBS’s.
In this contribution, we discuss the need for introducing new Absolute Grant values and quantized amplitude ratios (ed/c).
2 Absolute Grant Values
Numerical simulations were performed to evaluate the needed data power for the E-TFCIs when QPSK, 16QAM and 64QAM modes are used. The simulations were run for each E-TFCI in order to obtain the required amount of data (E-DPDCH) power to achieve 10% initial BLER. AWGN channel was used with a SISO (1 TX/RX) antenna configuration. The channel estimation was ideal and PLnon-max was set to 0.66. For detailed simulation assumptions, please refer to the Appendix.
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Figure 1: Required data power to achieve 10% initial BLER as a function of TBS.
From Fig. 1, we observe a significant increase in required data power in order to operate at the highest E-TFCIs with 64QAM. To evaluate whether or not the highest Absolute Grant value available in current specifications is enough for peak rate 64QAM operation, one can compare the highest Absolute Grant value to the optimal grant values. The highest Absolute Grant value, corresponding to index 31 in Table 16B.1 [4] is (377/15)2x4 (34dB). Optimal grant values for different DPCCH SIR targets can be computed based on optimal data (E-DPDCH) power, derived from Fig. 1, for QPSK, 16QAM and 64QAM mode. The result from the calculations is summarized in Table 1. 
                  Table 1: Optimal grant values for in dB depending on modulation and DPCCH SIR. 
	
	DPCCH SIR [dB]

	Modulation
	5
	10
	15

	QPSK (E-TFCI 127)
	30.2645
	25.2645
	20.2645

	16QAM (E-TFCI 127)
	37.6545
	32.6545
	27.6545

	64QAM (E-TFCI 126)
	40.0145
	35.0145
	30.0145

	64QAM (E-TFCI 127)
	54.0445
	49.0445
	44.0445


As seen in the table above, the highest Absolute Grant value in current specifications (34dB) is below the optimal grant values derived for peak rate 64QAM operation in DPPCH SIR’s up to 15dB. The 2nd highest E-TFCI for 64QAM has an optimal grant value under 34dB when operating around 15dB DPCCH SIR. Hence, for peak rate 16QAM operation around 10dB DPCCH SIR and for the 2nd highest 64QAM E-TFCI operating around 15dB DPCCH SIR, an Absolute Grant value of 34dB seems sufficient, even when taking some margin for the simulations assumptions (such as ideal channel estimation, AWGN channel, 1 RX antenna, etc.) into account.
3 Conclusion
This contribution discussed the need for introducing new Absolute Grant values. The simulation results indicate that the range of Absolute Grant values available in current specifications might be enough for 64QAM operation in reasonable DPCCH SIR’s, if not operating in the highest E-TFCI. The introduction of new Absolute Grant values (and thereby also new quantized amplitude ratios ed/c) might be needed if the highest 64-QAM E-TFCI, corresponding to a TBS of 34507 bits, is ever going to be used.
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5 Appendix – Simulation Assumptions
Table 2: Simulation Assumptions
	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH

	E-DCH TTI [ms]
	2

	Modulation
	QPSK, 16QAM, 64QAM

	Number of physical data channels and spreading factor
	2xSF2+2xSF4

	E-DPDCH boosting
	Disabled

	Beta_ed
	[2.53 2.53 1.8 1.8]

	Beta_ec
	1

	Number of H-ARQ Processes
	8

	Target Number of H-ARQ Transmissions
	1

	Target BLER
	10%

	Number of Rx Antennas
	1

	PLmax
	0.33

	PLnon,max
	0.66

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	DPCCH Slot Format
	1 (8 Pilot, 2 TPC)

	Channel Estimation
	Ideal

	Inner Loop Power Control
	ON 

	ILPC Update Rate
	Slot rate

	Outer Loop Power Control
	ON 

	Inner Loop PC Step Size
	±1 dB

	Oversampling rate
	1

	Propagation Channel
	AWGN

	NodeB Receiver Type
	Type3a


