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Introduction

At RAN1 Release5 Ad-hoc held in Espoo, Finland, GBT presented a set of contributions R1-010691, R1-01692 and R1-01693 highlighting the need and method for optimization of open loop power control (OLPC) for directed FACH messages. In Tdoc R1-010765, RAN1 acknowledged the feasibility of the DL Probe procedure [1] to improve OLPC for FACH and agreed to continue to discuss the achievable gains using this procedure.

This document addresses the issue of gain provided by optimization of the open loop power control (OLPC) for directed FACH messages using the DL Probe Procedure. These Improved OLPC results are compared with the results obtained using Imperfect OLPC for FACH. Imperfect OLPC assumes information about the DL channel conditions sent using periodic or event-triggered measurement reports. This information may be inaccurate because of measurement inaccuracies and reporting delays. We have already shown a set of simulations capturing the difference in performance between the Perfect OLPC, Imperfect power control and closed loop power control (CLPC) on FACH [2]. 

Simulation Assumptions

Recommended simulation parameters for Improved FACH simulations.

	Bit Rate
	60 kbps

	Chip Rate
	3.84 Mcps

	Convolutional code rate
	½

	Carrier frequency
	2 GHz

	Channel model(s) and UE velocities
	Case3: 120 kmph, 4 path [0 –3 –6 –9]  case1: 3 kmph, 2 path [0 –10]

	Slot Format
	 [TFCI, data, Pilot]

[8,64,8]

	TTI
	10ms

	Common Pilot
	-10 dB total

	Correlation between antennas
	0

	Transmission Mode
	Bursty

	FACH Message length
	40ms

	Transport Block size
	456 bits


Presentation of Results

Figure 1: BER Comparison of Imperfect OLPC-FACH and Improved OLPC-FACH: 

10 ms TTI, case 1 multi-path fading channel

Figure 2: BER Comparison of Imperfect OLPC-FACH and Improved OLPC-FACH: 

10 ms TTI, case 3 multi-path fading channel 

Figure 3: BLER Comparison of Imperfect OLPC-FACH and Improved OLPC-FACH: 

10 ms TTI, case 1 multi-path fading channel

Figure 4: BLER Comparison of Imperfect OLPC-FACH and Improved OLPC-FACH: 

10 ms TTI, case 3 multi-path fading channel 
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Figure 2: BER Comparison of Imperfect OLPC-FACH and Improved OLPC-FACH: 

10 ms TTI, case 3 multi-path fading channel

[image: image2.jpg]FACH, TTI=10 ms, 2 Tx antennas, code rate = 1/2, Case 3

BER

10° T . : : : :
; —+— imperfect OLPC
—&— improved FACH, including access energy
——- improved FACH, excluding access energy
10"
107
10°
10*
10° i 1 I
5 6 7 8 9 10 11

Transmit Eb/N0 (dB)




Figure 3: BLER Comparison of Imperfect OLPC-FACH and Improved OLPC-FACH: 

10 ms TTI, case 1 multi-path fading channel
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Figure 4: BLER Comparison of Imperfect OLPC-FACH and Improved OLPC-FACH: 

10 ms TTI, case 3 multi-path fading channel
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 Discussion of Results

The curves are shown for Improved OLPC for FACH using the DL probe procedure and Imperfect OLPC for FACH. From Figures 1 and 2, it can be observed that Improved OLPC results show a significant gain in capacity when compared with Imperfect OLPC results. At low speeds the gain is approximately 5 dB. For vehicular speeds, the gain is approximately 1 –1.5 dB. This can be expected since the channel remains nearly flat for the entire message length at low speeds and hence the Improved OLPC estimates are accurate throughout the message transmission. Figures 3 and 4 show the BLER results comparison at TTI length of 10ms.

The Improved OLPC results are shown with and without the energies expended on the DL Probe procedure before the actual message transmission on FACH. It is shown that to achieve the same BER, maximum of 0.1 dB extra Eb/No is required for the FACH message transmission with an initial DL probe procedure as required for the message transmission on FACH with no DL Probe procedure.

Thus if the Base Node uses improved OLPC to acquire an accurate estimate prior to the message transmission, the performance improves by approximately 1.5 - 5dB depending on the channel conditions. This translates to a significant increase in capacity for directed FACH message transmissions at low speeds.

Conclusion
In this contribution, we have documented the gains associated with the Improved OLPC on FACH when compared to Imperfect OLPC-FACH. A significant gain of approximately 5 dB is observed by accurately estimating the channel conditions before the FACH message transmission using the Improved OLPC at lower speeds. At vehicular speeds a potential gain of 1.5 dB is observed. It is shown by simulation results that a maximum of 0.1 dB extra energy is expended in including an initial DL Probe procedure before the actual message transmission on FACH
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