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1
Introduction

The work item on Enhanced Uplink for CELL_FACH state was recently opened [1] with the objective of improving random access performance in W-CDMA. 
In [2], we observed when the initial received SIR is less than the SIR target by a certain power offset, significant throughput loss in the medium to high Ec/Nt region. That suggests a need for the pilot preamble for the purpose of inner loop power control.
In this contribution, we perform a study of the impact of initial SIR offset on the enhanced uplink performance in the CELL_FACH state. To help the convergence of inner loop power control, we consider inserting pilot preambles at the beginning of enhanced uplink transmission. 
2
Simulation Assumptions

Table 1 lists the simulation assumptions for the simulations carried out in this study.

To study the impact of initial SIR offset to the link performance:

· One packet is transmitted in each access attempt. 
· The packet is retransmitted (hybrid ARQ) until successfully decoding or meeting the target number of transmissions. 
· At the beginning of each E-DCH transmission, the initial received SIR is set to equal the target SIR plus the offset. 
· For the case when power control preambles are used, before the actual transmission of data (on E-DCH), several slots of pilot (DPCCH) preambles are transmitted to help the uplink inner loop power control similar to the case when a UE transitions to CELL_DCH prior to transmitting data on the uplink.

· For the case when power control preambles are not used, the enhanced uplink traffic channel is sent at the beginning of access
We compare three cases:

· no pilot preamble, 0dB initial SIR offset

· no pilot preamble, -6dB initial SIR offset

· 9-slot pilot preamble, -6dB initial SIR offset. 

Table 1: Simulation Assumptions for Enhanced Uplink in CELL_FACH 

	Parameter
	Value

	TTI
	2ms

	Number of H-ARQ Processes
	8

	Maximum Number of H-ARQ Transmissions
	4

	Transport Block Size
	256

	Number of Rx Antennas
	2

	DPCCH Slot Format
	8 Pilot, 2 TPC

	Inner Loop Power Control
	On 

	Initial Target SIR [dB]
	[-26..-16]

	Initial SIR Offset [dB]
	0, -6

	Number of Pilot Preambles [slot]
	0, 9

	T/P [dB]
	8

	C/P[dB]
	0

	Channel Estimation
	Realistic

	Channel Model
	AWGN, PA3, PB3, VA30

	Number of Rx Antennas
	2

	Receiver Type
	Rake Receiver

	Initial Frequency Offset [Hz]
	300

	Initial Timing Offset
	Uniformly selected between –Tc/4 and +Tc/4

	FTL, TTL
	on


3
Observations
For the purpose of link performance comparison, the following metrics are computed in this study:

· Conditional BLER’s for each H-ARQ transmission

· Residual BLER after maximum number of transmissions

· Average number of H-ARQ transmissions v/s Ec/Nt.
The simulation results are plotted in Annex 1.

From the figures we observe the following:

· The 9-slot pilot preamble gives the best performance among the three cases. In particular, it is even better than the 0dB offset and no preamble case. 
· The reason is that inner loop power control begins to operate two slots later than the beginning of transmission due to the delay in NodeB processing. 
· In contrast, without pilot preamble, the conditional BLER suffers significant degradation in the presence of negative initial SIR offset. 
· Especially for the 1st transmission, the conditional BLER is almost one for the simulated SIR range when the offset is -6dB. It implies that when the initial SIR severely deviates from the target to the negative direction, the first transmission tends to fail.
· After the 1st transmission, the inner loop power control converges to the set point. However, the 2nd, 3rd, and 4th conditional BLER’s for no preamble case are still worse than the 9-slot preamble case. 
· That means the quality of first transmission is serious degraded by the power loss and it can’t help much in the hybrid ARQ combining. 
· The first transmission is wasted in this case. This is clearly shown in the average number of transmissions. At high Ec/Nt, the 9-slot preamble case and 0dB offset case both can achieve the maximal throughput. However, without preambles, the -6dB offset case can only achieve minimum two average transmissions.
· For a given Ec/No, the average number of H-ARQ transmissions for the no-preamble case is much higher than the case when a power control preamble is used.
4
Conclusion

A detailed study was performed to evaluate the benefit of inserting a power control preamble for the purpose of E-DCH transmissions in CELL_FACH. The study was performed mainly in scenarios where the received SIR is less than the target SIR. The benefit of a power control preamble was clearly observed in terms of the conditional BLER of the all transmission attempts. In particular, the conditional BLER of the first H-ARQ attempt was significantly improved, which in turn improved the average number of transmissions for a given target SIR.

Note that even though the study performed here examined the scenarios where the received SIR is lower than the SIR target, there is potential benefit of using a power control preamble even for the case when the received SIR is greater than the SIR target. In that case, the power control preamble could help control the impact on RoT caused by the UE at the serving cell as well as the neighboring cells.

This capability already exists when the UE were to transition to CELL_DCH state and so it should cause minimal impact to NodeB implementation to handle this feature.
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Annex 1
 Link Level Plots
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Figure 1: 1st Transmission Conditional BLER: AWGN
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Figure 2: 2nd Transmission Conditional BLER: AWGN
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Figure 3: 3rd Transmission Conditional BLER: AWGN
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Figure 4: 4th Transmission Conditional BLER: AWGN
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Figure 5: Residual BLER: AWGN
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Figure 6: Average Number of Transmissions: AWGN
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Figure 7: 1st Transmission Conditional BLER: PA3
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Figure 8: 2nd Transmission Conditional BLER: PA3
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Figure 9: 3rd Transmission Conditional BLER: PA3
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Figure 10: 4th Transmission Conditional BLER: PA3
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Figure 11: Residual BLER: PA3
[image: image12.emf]-22 -20 -18 -16 -14 -12 -10 -8 -6

1

1.5

2

2.5

3

3.5

4

Ec/Nt (dB)

Average Number of Transmissions

TBS=256, TTI=2ms, PA3

 

 

No preamble, 0dB init offset

No preamble, -6dB init offset

9-slot preamble, -6dB init offset


Figure 12: Average Number of Transmissions: PA3
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Figure 13: 1st Transmission Conditional BLER: PB3
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Figure 14: 2nd Transmission Conditional BLER: PB3
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Figure 15: 3rd Transmission Conditional BLER: PB3
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Figure 16: 4th Transmission Conditional BLER: PB3
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Figure 17: Residual BLER: PB3
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Figure 18: Average Number of Transmissions: PB3
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Figure 19: 1st Transmission Conditional BLER: VA30
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Figure 20: 2nd Transmission Conditional BLER: VA30
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Figure 21: 3rd Transmission Conditional BLER: VA30
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Figure 22: 4th Transmission Conditional BLER: VA30
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Figure 23: Residual BLER: VA30
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Figure 24: Average Number of Transmissions: VA30
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