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1 Introduction

One of the objectives in the MIMO with 64QAM work item is to determine the applicable gain factor combinations.  During the 16QAM uplink work in R7, E-DPCCH boosting was introduced as a means to improve channel estimation for the higher-order modulation while maintaining relatively stable DPCCH SIR level.  With E-DPCCH boosting, the UE sets the power of the E-DPCCH such as to maintain a constant Traffic-to-Total-Pilot (T2TP) ratio.
In this contribution, we analyze impact of T2TP when E-DPCCH boosting is enabled with 64QAM modulation.
2 Discussion

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

The simulation assumptions for this contribution are shown in the Appendix and align with the assumptions discussed in [2].  The modulation was fixed to 64QAM and the interleaver structure consisted of three identical 128x30 interleavers.  The simulations used realistic channel estimation with boosted E-DPCCH as an enhanced phase reference.  The unquantized E-DPCCH beta factor was computed per TS25.214 [3]:

[image: image1.wmf]÷

÷

÷

÷

÷

ø

ö

ç

ç

ç

ç

ç

è

æ

-

å

÷

÷

ø

ö

ç

ç

è

æ

×

=

D

=

1

10

,

max

10

2

1

,

,

2

,

,

2

max,

TP

T

i

k

k

c

k

i

ed

ec

c

uq

i

ec

A

b

b

b

b


For each TBS, the E-DPDCH beta factor was swept from 10 – 35dB in 5dB steps and the T2TP varied from 0 – 10dB in 2dB steps.  The average Rx Ec/No per antenna was measured and the results are shown in Figure 1 and Figure 2 for TBS of 22018 and 28831 bits, respectively.
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Figure 1: Rx Ec/No [dB] per antenna across E-DPDCH/DPCCH and ∆T2TP for TBS 22018 in a PA3 channel. 
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Figure 2: Rx Ec/No [dB] per antenna across E-DPDCH/DPCCH and ∆T2TP for TBS 28831 in a PA3 channel.  

Figure 3 shows the impact of varying the ∆T2TP on the DPCCH SIR for the two transport block sizes under considerations in PA3.  As it can be observed, the difference in DPCCH SIR increases slightly between the two TBS as the T2TP decreases.  
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Figure 3: DPCCH SIR vs. (T2TP

Observations
From the simulation results in Figure 1 and Figure 2, we can make the following observations:

· The optimal T2TP decreases as TBS increases

· For 64QAM, the optimal T2TP is below 10dB

· TBS 22018 has an optimal T2TP between 6 – 8dB

· TBS 28831 has an optimal T2TP between 4 – 6dB  

· The delta Rx Ec/No between the optimal T2TP and T2TP = 10dB increases with TBS

· The delta Rx Ec/No between  T2TP = 10dB and T2TP = 6dB is 0.5dB

· The delta Rx Ec/No between  T2TP = 10dB and T2TP = 4dB is 4.75dB

Thus as it can be seen from these preliminary results, using optimal T2TP and allowing lower T2TP values may reduced the required Rx Ec/No quite significantly at the NodeB.  Also from Figure 3 we observe that the lower T2TP values increases the distance in DPCCH SIR between the two transport block sizes considered.  Thus there seems to be a trade-off between optimal Rx Ec/No operating point and small difference in DPCCH SIR target levels between TBS.
3 Conclusion

In this contribution, we present preliminary results on the impact of T2TP on UL 64QAM in a PA3 channel.  These initial results show that lower T2TP may be necessary for 64QAM to lower the required Rx Ec/No and that careful considerations may need to be taken in choosing T2TP values in particular with respect to DPCCH operating point.  Further studies are needed in particular with larger TBS and in different channels.
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5 Appendix

5.1 Simulation assumptions

Table 1: Link Level Simulation Assumptions

	Parameter
	Value

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

	E-DCH TTI [ms]
	2

	TBS [bits]
	22018 and 28831

	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 - 10dB in 2dB steps

	20*log10(βed/βc) [dB]
	10 – 35dB 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

	NodeB Receiver Type
	LMMSE

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0

	UE DTX
	OFF


_1393788308.unknown

