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1 Introduction

In the last few meetings, RAN1 has agreed on many aspects related to 64QAM operations; one of the remaining issues to be considered at this meeting relates to the need for larger pilot power for the larger TBS now supported in 64QAM operations:

Conclusion:    Decide in RAN1#70 if there is a need to increase the range of T2TP values to support efficient reception of larger TBS.
In our previous contribution (see [1]), we analyzed the impact of T2TP when E-DPCCH boosting is enabled with 64QAM modulation in PA3. This contribution extends the previous study, comparing the PA3 results obtained with simulation results obtained in VA3.
2 Discussion

The E-DPCCH can be used as an enhanced phase reference to improve channel estimation when employing higher order modulations.  Per TS25.213 Table 1B.0 ([2]), the T2TP power offset T2TP has a range of 10 – 16dB for QPSK and 16QAM modulations.  In this contribution we stress the need to provide lower values for the T2TP (and thus larger amount of power for the pilot) in view of supporting 64QAM operations.  

The simulation assumptions for this contribution are the same as the ones in our previous contribution in [1] and are shown in the Appendix. The simulations assumptions are aligned with the assumptions discussed in [3].  
2.1 Simulation results

The average Rx Ec/No per antenna was measured for TBS=32990 for different value of T2TP and the results are shown in Figure 1 and Figure 2 over PA3 and VA3, respectively.
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Figure 1: Rx Ec/No vs. E-DPDCH/DPCCH with various ∆T2TPs 

for TBS = 32990 over PA3  
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Figure 2: Rx Ec/No vs. E-DPDCH/DPCCH with various ∆T2TPs 

for TBS = 32990 over VA3  

Figure 3 shows the impact of varying the ∆T2TP on the DPCCH SIR for TBS = 32990 under considerations in PA3 and VA3.  As can be observed, the difference in DPCCH SIR over PA3 decreases slightly as the amount of  T2TP increases, but DPCCH SIR increases about 4dB over VA3 as the T2TP increases.
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Figure 3: DPCCH SIR vs. (T2TP over PA3 and VA3
Observations
From the above simulation results, we can make the following observations for 64QAM reception with an LMMSE receiver:

· The optimal T2TPfor TBS=32990, is below 10dB (the minimum value in the current table)

· For both PA3 and VA3:

· T2TP of 4dB and below lead to similar performance;

· T2TP of 6dB lead to much degraded performance;

· For both PA3 and VA3, the H-ARQ operating point cannot converge to 10% BLER when T2TP is larger than 6dB;

Thus it can be seen from the above simulation results that allowing a lower T2TPvalue (< 10dB) can reduce the required Rx Ec/No quite significantly at the NodeB. 
We further stress that as in our previous contribution, these results were obtained using a correlation-based channel estimation algorithm with an LMMSE receiver.  Under this context, it appears that a larger pilot power for 64QAM may be required than what the current specifications are allows for.  If such a CHEST approach is assumed as a baseline, RAN1 should discuss further the need for increasing the pilot power ratio.  Nevertheless, other channel estimation techniques may also be studied.  In such case, when providing simulations results for  higher order modulation/MIMO schemes, the detailed assumption on the channel estimation technique should be listed in the simulation assumptions.
3 Conclusion

In this contribution, we present additional simulations results on the impact of T2TP on UL 64QAM over PA3 and VA3 channels.  We propose the following:
Proposal:
Increase the range of T2TPvalues to include values down to 4dB.
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5 Appendix

Table 1: Link Level Simulation Assumptions

	Parameter
	Value

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

	E-DCH TTI [ms]
	2

	TBS [bits]
	32990

	Modulation
	64QAM

	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 - 6dB in 2dB steps

	20*log10(βed/βc) [dB]
	15 – 40dB 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
	Realistic

	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

	UL TPC Error Rate (sent on F-DPCH)
	4 %

	Propagation Channel
	PA3, VA3

	NodeB Receiver Type
	LMMSE

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0

	UE DTX
	OFF


