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1. Introduction

Under the Work Item on the "Optimisation of downlink channelisation code utilization for FDD" the Fractional Dedicated Physical Channel (F-DPCH) was introduced as an enhancement for HSDPA in RAN1 specifications. In RAN4 meeting #34 proposal for F-DPCH requirements was presented [1]. Based on the proposal it was agreed to continue the work by introducing simulation results for the proposed scenario in RAN4#35. In this document we present initial simulation results for the F-DPCH.

2. Simulation assumptions

The assumption to be used for the simulations were agreed on RAN4 email reflector based on proposal [1] after the RAN4 meeting 34. The used simulation assumptions are summarised in Table 1.

Table 1. Simulation assumptions

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Closed loop power control
	On

	DL Power Control step size
	1 dB (1 slot delay)

	Uplink TPC error rate
	0%

	Channel estimation
	Ideal

	Downlink Physical Channels and Power Levels
	As specified in annex C.2.3 of TS 25.101.

	Number of samples per chip (
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) for channel synthesis
	P=2 i.e. 2 samples per chip at input to receiver.

	Channel ray mapping
	Nearest 
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 is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	Ioc
	-60 dB

	Reference measurement channel 
	F-DPCH.

	Maximum F-DPCH power w.r.t. CPICH
	7 dB

	Minimum F-DPCH power w.r.t. CPICH
	-18 dB

	Îor/Ioc
	-1dB and 9dB 

	Propagation condition
	Case 4


3. Ideal simulation results

In this section we present the ideal simulation results for F-DPCH. Figure 1 presents the average Ec/Ior need to achieve different TPC command error targets. The used TPC command error targets were 1, 5 and 10 percentages. The average Ec/Ior is calculated over the transmitted TPC symbols. 
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Figure 1. Average F-DPCH Ec/Ior in Case4  

4. Discussion of TPC command error rate accuracy and signalling granularity

The quality target for F-DPCH is signalled in terms of TPC command error rate. In order to be able to converge to desired TPC quality target UE needs to use some method to estimate the actual TPC command error ratio. This will have some impact to the achievable accuracy on the quality target.  

The existing minimum accuracy requirement for DPCH quality target is set to be (30% (relative to the quality target). In case of DCH UE has some feedback on the actual quality based on CRC. As in case of F-DPCH no such direct feedback link exists UE needs to estimate the achieved TPC quality. 

In LS [2] sent by RAN1 to RAN4, RAN 1 asked RAN4 to consider with what granularity a signalled TPC error rate target could be followed by the UE. This related to the achievable accuracy on the TPC command error ratio and also in some extent to the power control closed loop behaviour. In RAN2 meeting #46 (Scottsdale 14-18 February, 2005) a CR setting the TPC command error target signalling range and granularity was agreed. The range was set from 0.005 to 0.1 at 0.005 steps.

Assuming the minimum accuracy requirement for F-DPCH quality target would be in line with the DCH i.e. (30%, this would indicate the maximum offset from the quality target would be in range of 0.15% to 3% when signalled TPC quality target would be from 0.5% to 10% respectively. This would seem to indicate the assumed signalling granularity is unnecessary fine in relation to possible accuracy. Furthermore the UL power control is operated on closed loop manner reducing it’s sensitivity to the errors. This means that erroneous behaviour in UL transmission power can be corrected in the next TPC command assuming that the errors are sufficiently rare. Having TPC command error target of 1% would already indicate that in average every 100th command would be erroneously received. From this respect the there seems to be no need to have very low TPC command error ratios as these wont provide any benefit to the system operation. Based on the closed loop operation it would also seem possible to increase the upper limit of TPC command quality target from the currently assumed 10% to 15%-20%. However this might not provide any benefits for the system operation.

5. Conclusion

In this contribution we have presented first simulation results for the F-DPCH. Additionally, the impact of accuracy to the needed signalling granularity has been discussed. If it is seen useful by RAN4 it is proposed to provide the information to RAN1 and RAN2.
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