3GPP TSG-RAN WG4 (Radio) Meeting #43 bis

R4-071097
Orlando, US, 25 – 29 June 2007

Agenda item:
6.4
Source:
Alcatel-Lucent
Title:
Simulation results without E-DPCCH power boosting using 16QAM in HSUPA
Document for:
Discussion
1.
Introduction

A work item proposal on introduction of 16QAM in HSUPA was approved at RAN #34, in which one of the RAN4 task is to specify BS requirements for an agreed set of radio conditions/environments for 16QAM with more advanced receivers, i.e. more advanced than RAKE [1]. 

The simulation assumptions used to derive the BS requirements were agreed during RAN4#42bis [2]. It was also agreed that companies should provide the simulation results to set the E-DPDCH/DPCCH and E-DPCCH/DPCCH power ratios without E-DPCCH power boosting for FRC8. In this contribution, we provide our simulation results with receive diversity and corresponding proposal for the power ratios according to the agreed assumptions and methodology in [2].
The E-DPDCH/DPCCH and E-DPCCH/DPCCH power ratios without E-DPCCH power boosting for FRC8 were agreed [3]. We also provide in this contribution our simulation results with receive diversity using the agreed power ratios.
2.
Simulation results to set power ratios
It was agreed that in order to derive the E-DPDCH/DPCCH power ratio without E-DPCCH boosting for FRC8, the Ec/No for achieving the 50% throughput is plotted as a function of the E-DPDCH/DPCCH power ratio. The simulation shall be done with realistic channel estimation for VA30 and PA3. The average optimum amplitude ratio will be calculated as the linear average between the optimum amplitude ratios for VA30 and PA3. The average optimum amplitude ratio will be averaged among the contributing companies. Our simulation results are provided in Figure 1 below.
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Figure 1:  Ec/No Vs E-DPDCH/DPCCH power ratio for FRC8 at 50% throughput.  The channel impulse response is estimated per timeslot.  Optimum ratios for VA30 and PA3 channels are taken as 12 dB and 17 dB respectively.
It was also agreed that the E-DPCCH/DPCCH power ratio without E-DPCCH power boosting for FRC8 should be set to achieve P(missed detection) = 10^-2 for an Ec/No value that is 3 dB lower than the Ec/No value where the E-DPDCH generates throughput for AWGN. The E-DPCCH/DPCCH power ratio will then be calculated assuming an operating point of E-DPCCH Ec/No = -26.5 dB [4]. Our simulation results with various E-DPDCH/DPCCH power ratios are provided in Figure 2 below.

[image: image2.png]One-slot channel estimation, T/P =12 dB

T T T
8 o AWGN e L.0..0.0..0..0..0..0.0..0..0..0..0..0..0.4
— —  PedA 3 km/hr T T T T T
PedB 3 km/hr P
6 VehA 30 kmvhr |~ i A SRR A
§4*O © 0/9/0 """"""""""""" -
o o /,/.v/"”
2 O o T B
0l-o—-oc—-o——odb-co" .
-10 -5 0 5 10 15 20
E-DPDCH EC/N0 per antenna (dB)
T/P=14dB
T T
<3 0-0..0.0..0..0..0..0..0..0..0..0..0..0..¢
B /,/f, B T -
» . -
-
8 %
S 4 000 -0 DT 4
o o //_/‘
Db O T R R B
//‘.‘
0o o oot — ! :
-10 -5 0 5 10 15 20
E-DPDCH EC/N0 per antenna (dB)
T/P=14.85dB
T
= ©-0.0..0.0..0..0..0..0..0..0..0..0.. 0. .¢
P I S S S /,/,/,/f ,,,,,,,,,,,,,,,, il
» ~
Q ‘//
§ Al [T e T o E
oo -7
2 O T -
Lo .0 o—o-d—6—o ! .
0 5 10 15 20

E-DPDCH EC/N0 per antenna (dB)






Figure 2: Throughput Vs E-DPDCH Ec/No for FRC8 at various E-DPDCH/DPCCH power ratios
3.
Proposal for power ratios

In the followings, we provide our proposal to the E-DPDCH/DPCCH and E-DPCCH/DPCCH power ratios without E-DPCCH power boosting for FRC8, corresponding to the above simulation results.

3.1
E-DPDCH/DPCCH power ratio

Our proposal for the E-DPDCH/DPCCH power ratio is provided in Table 1 below. Note that here the power ratio is calculated for a single E-DPDCH with SF=4 and the power of an E-DPDCH with SF=2 is twice that of an E-DPDCH with SF=4.

Table 1: E-DPDCH/DPCCH power ratio for FRC8
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3.2
E-DPCCH/DPCCH power ratio

Our proposal for the E-DPCCH/DPCCH power ratio is provided in Table 2 below. Note that here the beta_c and beta_ed are set according to the average optimum E-DPDCH/DPCCH amplitude ratio in Table 1.

Table 2: E-DPCCH/DPCCH power ratio for FRC8
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4.
Simulation results with agreed power ratios

It was agreed to set the E-DPDCH/DPCCH power ratio to 7.11 dB and the E-DPCCH/DPCCH power ratio to -5.46 dB for receive diversity without E-DPCCH power boosting. Our simulation results using one-slot channel estimation and Wiener channel estimation (with 7 taps and 3 slots delay) are provided in Figure 3 and Figure 4, respectively, and summarized in Table 3 and Table 4, respectively. It can be seen that using Wiener channel estimation can provide a notable improvement in the throughput under VA30. But the additional complexity and delay in the receiver for using Wiener channel estimation should also be considered.
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Figure 3: Throughput Vs E-DPDCH Ec/No for FRC8 with agreed power ratios for one-slot channel estimation
Table 3: Summary of throughput Vs E-DPDCH Ec/No for FRC8 with agreed power ratios for one-slot channel estimation
	Channel   model
	30% T2P=14.5dB
	 70% T2P=14.5dB

	AWGN
	-1.15
	5.3

	PA3
	0.95
	7.1

	PB3
	1.7
	10

	VA30
	1.75
	16.5
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Figure 4: Throughput Vs E-DPDCH Ec/No for FRC8 with agreed power ratios for Wiener channel estimation
Table 4: Summary of throughput Vs E-DPDCH Ec/No for FRC8 with agreed power ratios for Wiener channel estimation
	Channel   model
	30% T2P=14.5dB
	 70% T2P=14.5dB

	AWGN
	-1.1
	5.3

	PA3
	1.2
	7.1

	PB3
	1.7
	9.5

	VA30
	1.3
	10.1


5.
Conclusions

In this contribution, we have provided our simulation results and corresponding proposal for the E-DPDCH/DPCCH and E-DPCCH/DPCCH power ratios for receive diversity without E-DPCCH boosting, in order to specify the BS E-DPDCH demodulation requirements to support 16QAM in HSUPA.
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