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1. Introduction

At RAN WG4 meeting #24 contribution discussing the scope of improvements to existing DCH demodulation test cases was presented [1]. As a continuity of this we present further simulation results and propose changes to DCH demodulation test cases in fading conditions in 25.101 for Rel-6.
2. Simulation Results
In this chapter we present simulation results for the modified DCH demodulation test cases as presented in meeting RAN4#24. The used simulation assumptions for each test case (1-20) are presented in tables A.1-A.4 in Annex A. Additional simulation assumptions are presented in Table A.5 in Annex A at end of this document. The delay between the UL TPC command and the DL power change in the simulations was one slot. The minimum DL power limit used in these simulations is different from the value used in existing power control tests in 25.101 [2] Sections 8.3 and 8.8. The used value  was the minimum possible signalled value [3] of -35 dB (compared CPICH) so that larger range of power control dynamics is allowed in simulations.

The transmission power distributions for 12.2 kbps, 64 kbps, 144 kbps and 384 kbps measurement channels were simulated in different propagation conditions, measurement channels and BLER targets. The achieved results are summarized in Tables 1 - 4. Note that no simulation results are presented for test cases 13-16 as the assumptions are the same as for test cases 1-4 with only difference of used phase reference (S-CPICH). Table 1 summarizes the results for Case 1 propagation condition and Table 2 presents the results for Case 2. Similarly results for Case 3 are given in Table 3 and Table 4 presents the summary of Case 6 results.

Table 1. Summary of simulation results for test cases 1 - 4

	Test number
	Measurement Channel [kbps]
	Propagation condition
	BLER Target
	90% level [dB]
	Average Ec/Ior   [dB]

	1
	12.2
	Case1
	1.00E-02
	-18.2
	-20.8

	2
	64
	Case1
	1.00E-01
	-15.0
	-17.6

	
	
	
	1.00E-02
	-14.3
	-16.7

	3
	144
	Case1
	1.00E-01
	-11.9
	-14.7

	
	
	
	1.00E-02
	-11.1
	-13.9

	4
	384
	Case1
	1.00E-01
	-7.4
	-10.5

	
	
	
	1.00E-02
	-6.1
	-9.3


Table 2. Summary of simulation results for test cases 5 - 8

	Test number
	Measurement Channel [kbps]
	Propagation condition
	BLER Target
	90% level [dB]
	Average Ec/Ior   [dB]

	5
	12.2
	Case2
	1.00E-02
	-11.2
	-13.1

	6
	64
	Case2
	1.00E-01
	-7.3
	-9.8

	
	
	
	1.00E-02
	-6.4
	-9.0

	7
	144
	Case2
	1.00E-01
	-9.4
	-11.2

	
	
	
	1.00E-02
	-8.9
	-10.7

	8
	384
	Case2
	1.00E-01
	-6.8
	-8.5

	
	
	
	1.00E-02
	-6.1
	-7.8


Table 3. Summary of simulation results for test cases 9 - 12

	Test number
	Measurement Channel [kbps]
	Propagation condition
	BLER Target
	90% level [dB]
	Average Ec/Ior   [dB]

	9
	12.2
	Case3
	1.00E-02
	-12.5
	-13.9

	10
	64
	Case3
	1.00E-01
	-8.9
	-10.5

	
	
	
	1.00E-02
	-8.1
	-9.7

	
	
	
	1.00E-03
	-7.0
	-8.8

	11
	144
	Case3
	1.00E-01
	-9.8
	-11.4

	
	
	
	1.00E-02
	-9.6
	-10.7

	
	
	
	1.00E-03
	-8.2
	-9.8

	12
	384
	Case3
	1.00E-01
	-6.6
	-8.2

	
	
	
	1.00E-02
	-5.8
	-7.3

	
	
	
	1.00E-03
	-5.1
	-6.6


Table 4. Summary of simulation results for test cases 17-20

	Test number
	Measurement Channel [kbps]
	Propagation condition
	BLER Target
	90% level [dB]
	Average Ec/Ior   [dB]

	17
	12.2
	Case6
	1.00E-02
	-12.9
	-14.1

	18
	64
	Case6
	1.00E-01
	-9.0
	-10.7

	
	
	
	1.00E-02
	-8.2
	-9.9

	
	
	
	1.00E-03
	-7.3
	-8.9

	19
	144
	Case6
	1.00E-01
	-10.7
	-11.6

	
	
	
	1.00E-02
	-10.0
	-11.0

	
	
	
	1.00E-03
	-8.7
	-9.9

	20
	384
	Case6
	1.00E-01
	-6.6
	-7.9

	
	
	
	1.00E-02
	-5.9
	-7.1

	
	
	
	1.00E-03
	-5.1
	-6.6


3. Proposed Changes 

In this chapter the required changes to introduce the power control in tests is discussed. The DPCH Ec/Ior requirement values presented in corresponding tables are the 90% threshold values attained from the simulations with the implementation margins. This is the elementary difference to be noted when comparing the values to existing test cases without power control in 25.101[2] where the DPCH Ec/Ior values presented are average values. 

Table 6 and 7 show the modified versions of Tables 8.7 and 8.8 of Section 8.3 in 25.101[2]. The changes are highlighted with colours. The parameters, step size, power increase and DL power limits, required by the power control algorithm are introduced in Table 6 (8.7). The Minimum_DL_Power value is –18 dB (compared to CPICH) as in other test cases with power control enabled in 25.101. As this is not expected to have any significant effect in the tests, the value could be left to be similar as in already existing test cases. From the possible performance requirement values presented in Table 7 the 90% power threshold for DTCH quality target of 1% BLER in test case 4 as is already -3.6dB. As the maximum possible DL power is -3dB, there is quite little margin left in the test case. Therefore it would seem reasonable that the BLER target of 1% is removed for test case 4.  Similarly as above the Tables 8 and 9 present the proposed changes for Tables 8.13 and 8.14. The only difference of Table 8 compared to Table 6 is the used phase reference (S-CPICH).

Table 6: Test Parameters for DCH in multi-path fading propagation conditions (Case 1)
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Phase reference
	
	P-CPICH
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384

	Target quality value on DTCH
	BLER
	0.01
	0.1, 0.01
	0.1, 0.01
	0.1,

0.01

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, (TPC
	dB
	1

	Limited power Increase
	-
	“Not used”


Table 7: Test requirements for DCH in multi-path fading propagation conditions (Case 1)
	Test Number
	Target quality value on DTCH [BLER]
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	1
	10-2
	[-15.7]

	2
	10-1
	[12.5]

	
	10-2
	[-11.8]

	3
	10-1
	[9.4]

	
	10-2
	[8.6]

	4
	10-1
	[4.9]

	
	10-2
	[3.6]


Table 8: DCH parameters in multi-path fading propagation conditions (Case 1) with S-CPICH

	Parameter
	Unit
	Test 13
	Test 14
	Test 15
	Test 16

	Phase reference
	
	S-CPICH
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384

	Target quality value on DTCH
	BLER
	0.01
	0.1, 0.01
	0.1, 0.01
	0.1,  0.01

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, (TPC
	dB
	1

	Limited power Increase
	-
	“Not used”


Table 9: DCH requirements in multi-path fading propagation conditions (Case 1) with S-CPICH
	Test Number
	Target quality value on DTCH [BLER]
	[image: image6.wmf]or

c

I

E

DPCH

_



	13
	10-2
	[-15.7]

	14
	10-1
	[12.5]

	
	10-2
	[-11.8]

	15
	10-1
	[9.4]

	
	10-2
	[8.6]

	16
	10-1
	[4.9]

	
	10-2
	[3.6]


Tables 10 and 11 show the modified versions of Tables 8.9 and 8.10 from [4]. The changes due to new parameters required by power control algorithm are as in Tables 6 and 8.  In test cases 6 and 8 the 90% threshold of DPCH Ec/Ior for 1% BLER target, is approaching DPCH Ec/Ior limit of -3dB. Therefore it is proposed that these BLER targets are also removed.

Table 10: DCH parameters in multi-path fading propagation conditions (Case 2)

	Parameter
	Unit
	Test 5
	Test 6
	Test 7
	Test 8

	Phase reference
	
	P-CPICH
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384

	Target quality value on DTCH
	BLER
	0.01
	0.1,  0.01
	0.1, 0.01
	0.1,  0.01

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, (TPC
	dB
	1

	Limited power Increase
	-
	“Not used”


Table 11: DCH requirements in multi-path fading propagation (Case 2)
	Test Number
	Target quality value on DTCH [BLER]
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	5
	10-2 
	[-8.7]

	6
	10-1 
	[-4.8]

	
	10-2 
	[-3.9]

	7
	10-1 
	[6.9]

	
	10-2 
	[-6.4]

	8
	10- 1
	[-4.3]

	
	10-2 
	[-3.6]


No changes are proposed for Case 3 and Case 6 propagation condition test cases As due to the Doppler, the power control is unable to compensate the fading. Thus the simulations with power control enabled, give higher average Ec/Ior than without power control as can be seen when comparing values presented in Tables 3 and 4 to the existing requirements in [2]. Therefore, as the test is targeted to test the receiver minimum performance it is not felt that introducing power control in to test cases 9-12 and 17-20 would be beneficial. Additionally introducing the power control would require that the lower BLER targets of 1% and 0.1%, would need to be removed form test case 12. The required power for 90% threshold would also exceed the DL maximum power in test case 18-20 with various BLER targets.

4. Conclusion

In this document simulation results for DCH demodulation cases with power control were presented. Based on these results it can be seen that the power control could be introduced for test cases 1-8 and 13-16 with minor modifications.   If this is seen acceptable by RAN4, a CR implementing these changes to Release-6 could be introduced.
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Annex A – Simulation assumptions

Table A.1: Simulation Parameters for DCH in multi-path fading propagation conditions (Case 1)

	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Phase reference
	
	P-CPICH
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384

	Target quality value on DTCH
	BLER
	0.01
	0.1, 0.01
	0.1, 0.01
	0.1,  0.01

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-35

	DL Power Control step size, (TPC
	dB
	1

	Limited power Increase
	-
	“Not used”


Table A.2: DCH parameters in multi-path fading propagation conditions (Case 2)
	Parameter
	Unit
	Test 5
	Test 6
	Test 7
	Test 8

	Phase reference
	
	P-CPICH
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384

	Target quality value on DTCH
	BLER
	0.01
	0.1,  0.01
	0.1, 0.01
	0.1,  0.01

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-35

	DL Power Control step size, (TPC
	dB
	1

	Limited power Increase
	-
	“Not used”


Table A.3: DCH parameters in multi-path fading propagation conditions (Case 3)

	Parameter
	Unit
	Test 9
	Test 10
	Test 11
	Test 12

	Phase reference
	
	P-CPICH
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384

	Target quality value on DTCH
	BLER
	0.01
	0.1, 0.01, 

0.001
	0.1, 0.01, 

0.001
	0.1,  0.01, 0.001

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-35

	DL Power Control step size, (TPC
	dB
	1

	Limited power Increase
	-
	“Not used”


Table A.4: DCH parameters in multi-path fading propagation conditions (Case 6)

	Parameter
	Unit
	Test 17
	Test 18
	Test 19
	Test 20

	Phase reference
	
	P-CPICH
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	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	64
	144
	384

	Target quality value on DTCH
	BLER
	0.01
	0.1, 0.01, 0.001
	0.1, 0.01, 0.001
	0.1,  0.01, 0.001

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-35

	DL Power Control step size, (TPC
	dB
	1

	Limited power Increase
	-
	“Not used”


Table A.5: Additional simulation assumptions

	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Closed loop power control
	On

	Uplink TPC error rate
	0%

	Channel estimation
	Ideal channel estimation. 

	Downlink Physical Channels and Power Levels
	As specified in TS25.101[2]

	BLER target
	As specified in Tables A.1-A.4

	BLER calculation
	BLER has been calculated by comparing transmitted and received bits. CRC is not used for BLER estimation. Note that both methods give the same results as in practise when 16 CRC is used.





































































































































































































