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1 Introduction
At RAN#54, a new work item (WI) on MIMO with 64QAM for HSUPA was started [1]. Till now, the WI has progressed well in RAN1. In the last meeting (RAN1#70) in Qingdao, solutions to the last major open questions were agreed. Still some questions are remaining, like extending the ΔT2TP range used in E-DPCCH boosting and the E-DPCCH/E-DPDCH gain factor ranges.

In this contribution, we provide simulation results showing that the ΔT2TP range and E-DPCCH/E-DPDCH gain factor ranges in current specifications [6] are sufficient for 64QAM operation. We also elaborate on the main reasons behind the drawn conclusions.
2 Discussion

2.1 Background
In several papers presented at previous RAN1 meetings, the optimal ΔT2TP for 64QAM operation has been discussed [2-5]. In the RAN1#70 meeting no final agreements were made but as a working assumption the following statements were formulated: 

Working assumption:
· T2TP range with 8 PAM

· Extend down to [6 dB]

· Extend the Bec range to match the extended T2TP  [and extend Bed] range

· Investigate if a second T2TP  should be applied when 8PAM modulation is used (the UE is configured with two T2TP  values
· E-DPDCH gain factor range for 8PAM is not extended in RAN1#70

· Further analysis supporting the extended Bed range is invited for the final decision

· Absolute Grant table range is extended if the Bed range is extended

The issue was left open for email discussion until September 21st, since no consensus was reached the working assumptions were not agreed. It was decided that they will be discussed in the RAN1#70bis meeting.
2.2 Methodology and simulation results

Simulations were performed according to the simulation assumptions stated in Appendix A. Three transport formats as below were studied,
· TBS 21986 (16QAM)

· TBS 22018 (64QAM)

· TBS 32990 (64QAM)

The channel models considered are PA3 and VA3. Figures showing the simulation results are presented in Appendix B. The method used for evaluating the need for a ∆T2TP range extension was to simulate different combinations of ∆T2TP and E-DPDCH/DPCCH ratios and then measuring the averaged total received power when the OLPC has stabilized. The optimal operation point can then be found at the ∆T2TP and E-DPDCH/DPCCH ratio which requires the least total received power in terms of lowest EcN0. A summary of the achieved optimal operation points for the different cases can be found in Table 1.
Table 1 Table with optimal ∆T2TP and E-DPDCH/DPCCH ratio settings for different TBS's and channels.

	Optimal power settings in dB
	Optimal

∆T2TP
	Optimal

E-DPDCH/DPCCH

	TBS and Modulation
	PA3
	VA3
	PA3
	VA3

	TBS 21986 (16QAM)
	18
	18
	25
	20

	TBS 22018 (64QAM)
	18
	15
	25
	25

	TBS 32990 (64QAM)
	18
	18
	20
	20


As seen in Figures 1-6, operating below 9dB in ∆T2TP results in increased total received power, mainly caused by excessive E-DPCCH power due to low ∆T2TP values. It can be observed from Figures 1-6 that the performance is similar for ∆T2TP values within the range of 9-18 dB. The similar performance is also observed in the simulation results presented in [4]. These observations justify the statement that a range extension of ∆T2TP is not required. The channel estimation method used in our simulations is a realistic E-DPCCH aided correlation based channel estimation. One thing we noticed during our studies of the ∆T2TP range was that the results were sensitive to the quality of the covariance estimation and hence the difference in perceived optimal ∆T2TP range could be explained by different receiver algorithms used in the simulations.
Since we do not see a need to extend the ∆T2TP range, the (ec table can be kept unchanged and there is no need to introduce a secondary ∆T2TP value for 8PAM. Regarding the (ed  range we have in our simulation results (with TBS’s up to 32990) not seen any reason for extending the (ed  range. 

3 Conclusions
In this contribution we have discussed the need for extending the ∆T2TP range with lower values and concluded that a range extension of ∆T2TP is not required and thus the (ec table can be kept unchanged. We concluded that the (ed range also can be kept unchanged. Therefore we have the following proposals:
Proposal 1: The ∆T2TP table is kept unchanged and there is no need to introduce a secondary ∆T2TP value for 8PAM.
Proposal 2: The (ec table is kept unchanged.
Proposal 3: The (ed tables are kept unchanged.
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5 Appendix A - Simulation assumptions
Table 2: Link Level Simulation Assumptions

	Parameter
	Value

	Physical Channels
	E-DPDCH, E-DPCCH, DPCCH for SIMO

	E-DCH TTI [ms]
	2

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

	∆T2TP [dB] (Ratio of primary E-DPDCH power to the power of the phase reference for the primary stream)
	0 - 18dB in 3dB steps

	20*log10(βed/βc) [dB]
	10 – 25dB in 5dB steps

	20*log10(βec/βc) [dB]
	Computed based on ∆T2TP and βed/βc

	Number of H-ARQ Processes
	8

	Target Number of H-ARQ Transmissions
	4

	H-ARQ operating point
	10 % BLER after 1st H-ARQ attempt 

	Number of Rx Antennas
	2

	Channel Encoder
	3GPP Release 6 Turbo Encoder

	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
	Correlation-based realistic with 3 slot filtering

	Inner Loop Power Control
	ON 

	ILPC Update Rate
	Slot rate

	Outer Loop Power Control
	ON 

	Inner Loop PC Step Size
	±1 dB

	UL TPC Delay (sent on F-DPCH)
	2 slots

	Propagation Channel
	PA3

	NodeB Receiver Type
	LMMSE

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0

	UE DTX
	OFF


6 Appendix B - Simulation results

6.1 16QAM, TBS 21986, PA3
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Figure 1 Simulation results for TBS 21986, 16QAM modulation and PA3 channel.
6.2 16QAM, TBS 21986, VA3
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Figure 2 Simulation results for TBS 21986, 16QAM modulation and VA3 channel.
6.3 64QAM, TBS 22018, PA3
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Figure 3 Simulation results for TBS 22018, 64QAM modulation and PA3 channel.
6.4 64QAM, TBS 22018, VA3
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Figure 4 Simulation results for TBS 22018, 64QAM modulation and VA3 channel.
6.5 64QAM, TBS 32990, PA3
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Figure 5 Simulation results for TBS 32990, 64QAM modulation and PA3 channel.
6.6 64QAM, TBS 32990, VA3
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Figure 6 Simulation results for TBS 32990, 64QAM modulation and VA3 channel.

