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1 Introduction
In RAN4 meeting #32 in Prague it was agreed to investigate various downlink power control tests by simulation [1].  This document presents link level simulation results for the windup tests.
The initial objective of the simulations is to determine a suitable maximum DL power offset to be used during stage 2 of the test as described in [1.Annex C].
Secondly the effect of reducing the duration of stage 1 has been investigated to determine whether the test time can be reduced.

2 Simulation Assumptions
Simulation assumptions are as specified in [1] with the exception of BLER calculation which is based on CRC results.
	Parameter
	Assumption

	Chip rate
	3.84 Mcps

	Closed loop power control
	On

	Uplink TPC error rate
	0%

	Channel estimation
	The receiver knows the location of each ray on the channel a-priori. But the values of the channel tap i.e. the complex coefficient associated with each multi-path component are estimated by the receiver.

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

	BLER target
	As specified in Section 8.3 of 25.101 for each measurement channel.

	BLER calculation
	BLER is not calculated by comparing transmitted and received bits. CRC is used for BLER estimation. Note that both methods give the same results in practice when 16-bit CRC is used.

	SRRC pulse shaping 
	On

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

	Channel ray mapping
	Nearest Tc/P -spaced delay ( 1/Tc is chip rate) – P specified above.

	Number of bits in A/D converter
	Floating point

	Turbo decoding
	MaxLogMap - 8 iterations


Table 2.1 - Simulation parameters

Test parameters are also specified in [1].

	Test Parameter
	Unit
	Stage 1
	Stage 2
	Stage 3

	Stage duration
	s
	15 or 5
	5
	0.5

	I^or/Ioc
	dB
	+5

	Information data rate
	kbps
	12.2

	Target quality value on DTCH
	BLER
	0.01

	Propagation condition
	-
	Case 4

	Maximum DL Power
	dB /P-CPICH
	+7
	Note 1
	+7

	Minimum DL Power
	dB /P-CPICH
	-18

	DL Power Control step size
	dB
	1

	Limited Power Increase 
	-
	“Not used”

	Note 1: Mean DPCH_Ec/Ior measured during the initialisation stage + 


Table 2.2 - Test parameters

In [1] the test requirement is for DPCH_Ec/Ior (DPCH slot power) measured during stage 3 to be less than ‑13.3dB more than 90% of the time.  During a test, the sequence stages 1-2-3 is to be repeated several times to ensure a statistically significant result.  The requirement is checked by constructing one histogram of all stage 3 DPCH_Ec/Ior values from all repeats of the sequence and then calculating the 90%ile.
The test described in [1.Annex C] mentions an initialisation stage.  Following discussion on the 3GPP_TSG_RAN_WG4_HSDPA reflector this is now assumed to be a single unrepeated stage with the same parameters as stage 1 during which the mean DPCH_Ec/Ior is measured for later calculation of the maximum DL power to be applied during all repeats of stage 2.  The accuracy of this measurement is assumed to be ±0.1dB [2].
3 Simulation Results
Simulation results are presented in this section.  These results were generated with an anti-windup algorithm enabled.
	mean DPCH_Ec/Ior
 dB
	90%ile DPCH_Ec/Ior
 dB

	-16.7
	-16.2


Table 3.1 - Simulation results – initialisation stage measurements
	
	Stage 3 90%ile DPCH_Ec/Ior dB

	 dB
	15s
	5s

	0
	-15.8
	-15.8

	-1
	-15.4
	-15.1

	-2
	-15.1
	-14.8


Table 3.2 - Simulation results –  stage 3 measurements
The existing -13.3dB requirement [1.Annex C] includes implementation margin.  Assuming that this margin is 2.5dB gives a simulation requirement of -15.8dB.  This requirement is met by both the 15s and 5s stage 1 tests when the power limit offset =0dB.
With the anti-windup algorithm disabled, the simulations showed higher stage 3 90%ile DPCH_Ec/Ior with large variation, -12 to -3dB.
4 Conclusions

These simulation results show that the windup test as specified in [1.Annex.C] is feasible with the stage 2 power limit set to the average DPCH_Ec/Ior measured during the initialisation stage, i.e. offset of 0dB.
For a stage 2 power limit offset of 0dB these results also show that the duration of stage 2 can be reduced from 15s to 5s without needing to change any of the other test parameters.
References

[1]
Ericsson, R4-040542 “Optimized Downlink Power Control: proposed test cases, measurement channel and simulation assumptions”.
[2]
3GPP TS 34.121 V5.5.0 (2004-09) Terminal conformance specification; Radio transmission and reception (FDD).
4
Page 2 of 3

