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1. Introduction
We proposed downlink signalling on a separate code channel using CDM or TDM (e.g. reusing AICH or PICH physical channel structure) in [1] [2]. In the separate code channel approach, transmit power could be fixed or controlled by inner loop based on DPCH. In this document, we simulated how much gain can be obtained by inner loop transmit power control (IL-TPC) in case of separate code channel is used as DL signalling.
2. Simulations
In this contribution, we checked the performance of the dual-state receiver (+1/-1, i.e. without DTX) for the both cases with and without IL-TPC. 
In the simulation, only one AICH signature is transmitted and the data is “+1”. In case IL-TPC is enabled, AICH transmission power is controlled by based on the DPCH transmission power with some power offset. AICH-BER is observed in the simulations, and finally the required Tx Ec/Ior at 1% of AICH-BER is obtained. Here, AICH-BER means BER at 4096chips despreading. The other simulation condition is shown in Appendix. Figure 1 shows the simulation results with and without IL-TPC on pedestrian A at 3km/h, vehicular A at 30km/h and 120km/h. IL-TPC gains for each channel are summarised in Table 1.
In terms of IL-TPC gain in Table 1, 1.7~2.3 dB and 0.8~1.5dB gains are obtained on pedestrian A at 3km/h and vehicular A at 30km/h respectively. Slightly degraded at most 0.2dB on vehicular A at 120km/h. From these results, IL-TPC seems to have sufficient gain at low to medium mobile speed and the degradation at high mobile speed is quite small.
Assuming 1% AICH-BER at geometry=-3dB is required, in Figure 1, Tx Ec/Ior in the case with IL-TPC is -22dB (i.e. 0.63% of average transmit power) while -20dB (i.e. 1% of average transmit power) is required in the case without IL-TPC. In this case, 2dB gain is obtained by IL-TPC.

This document shows only the results of AICH signature without STTD and without repetition. It would be possible to reduce the average transmission power by optimisation of signature pattern (length), enabling STTD and enabling repetition, as in [3]. We think further simulation is necessary in case DTX is used.
Table 1  IL-TPC gain
	
	IL-TPC gain for required Tx Ec/Ior at 1% AICH-BER [dB]

	Geometry [dB]
	Pedestrian A at 3km/h
	Vehicular A at 30km/h
	Vehicular A at 120km/h

	0
	1.7
	0.8
	0

	-3
	2.0
	1.1
	-0.2

	-6
	2.3
	1.5
	0
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Figure 1  Tx Ec/Ior at 1% of AICH-BER
3. Conclusion
We simulated IL-TPC gain for DL signalling reusing AICH signature as an example of CDM on a separate code channel. IL-TPC gives significant gain at low to medium mobile speed. 
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Appendix

Table 2  Simulation assumptions
	Parameter
	Value

	CPICH Ec/Ior
	-10dB

	SCH Ec/Ior
	-12dB

	PCCPCH Ec/Ior
	-12dB

	PICH Ec/Ior
	-15dB

	DPCH
	Reference Measurement Channel 12.2kbps

	IL-TPC for DPCH and AICH
	Enabled, Disabled

	IL-TPC Step Size for DPCH and AICH
	+/- 1dB

	IL-TPC Cycle for DPCH and AICH
	1500Hz

	IL-TPC BER
	0%

	Outer Loop TPC
	Disabled

	Threshold for AICH decision
	0 (No DTX assumed)

	Propagation Channels
	PA3, VA30, VA120








