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1	Introduction
This contribution presents performance results due to introduction of DCH enhancements. The simulations have been run with realistic receiver assumptions and the DPCH Ec/Ior has been calculated only during the ON duration (excluding DTX). The UE is assumed to be in basic configuration unless other wise specified. Also the UE targets a BLER of 1% at 20ms when DCCH is On and the UE targets a BLER of 1% at 10ms when DCCH is Off.
2	DCH performance results
2.1	Single-link DCH performance
It was agreed in [3] that new requirements for DCH enahcnements will be introduced corresponding to Sections 8.2 and 8.3 of TS25.101 using existing framework but with the new RMCs. The tests in TS25.101 Sections 8.2 and 8.3 impose DPCH_Ec/Ior requirements for various fixed reference measurement channels (RMC) in various propagation channels with power-control off. These tests can be extended to the newly defined RMCs using the existing test framework.
The key parameters for this simulation are as shown below. 
Table 1: Test parameters
	Parameter
	Unit
	Full
	Null

	Phase reference
	
	P-CPICH

	[image: ]
	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	0



The [image: ]parameter is set to -1dB for Static channel test, 9dB for Case 1, and, -3dB for Case 2, Case 3 and Case 6 channels. The following are the simulation results for the basic configuration showing the average downlink [image: ] power ratio to achieve BLER of 0.01. The section number, table number, channel and geometry 
	Section #
	Subsection
	Table
	Channel
	Geometry

	8.2
	8.2.1
	8.5
	AWGN
	-1

	
	FULL+DCCH
	FULL-DCCH
	NULL+DCCH
	NULL-DCCH

	Ec/Ior (dB)
	-19.6
	-17.5
	-21.1
	-19

	
	
	
	
	

	Section #
	Subsection
	Table
	Channel
	Geometry

	8.3
	8.3.1
	8.7
	Case 1
	9

	
	FULL+DCCH
	FULL-DCCH
	NULL+DCCH
	NULL-DCCH

	Ec/Ior (dB)
	-18.3
	-15.4
	-21.2
	-18.6

	
	
	
	
	

	Section #
	Subsection
	Table
	Channel
	Geometry

	8.3
	8.3.1
	8.9
	Case 2
	-3

	
	FULL+DCCH
	FULL-DCCH
	NULL+DCCH
	NULL-DCCH

	Ec/Ior (dB)
	-9.6
	-6.8
	-12.7
	-10.2

	
	
	
	
	

	Section #
	Subsection
	Table
	Channel
	Geometry

	8.3
	8.3.1
	8.11
	Case 3
	-3

	
	FULL+DCCH
	FULL-DCCH
	NULL+DCCH
	NULL-DCCH

	Ec/Ior (dB)
	-14.4
	-11.3
	-16.3
	-13.8

	
	
	
	
	

	Section #
	Subsection
	Table
	Channel
	Geometry

	8.3
	8.3.1
	8.13
	Case 1
	9

	
	FULL+DCCH
	FULL-DCCH
	NULL+DCCH
	NULL-DCCH

	Ec/Ior (dB)
	-18.6
	-15.4
	-21.5
	-18.6

	
	
	
	
	

	Section #
	Subsection
	Table
	Channel
	Geometry

	8.3
	8.3.1
	8.14A
	Case 6
	-3

	
	FULL+DCCH
	FULL-DCCH
	NULL+DCCH
	NULL-DCCH

	Ec/Ior (dB)
	-13.9
	-10.9
	-15.9
	-13.4



2.2	Handover performance 
It was agreed in [3] that new requirements for DCH enhancements will be introduced corresponding to Section 8.7.1 of TS25.101 and also the TPC combining performance requirements of Sections 8.7.2 and 8.7.3 of TS25.101 that test the UE obeys UL power control commands transmitted on the DL. Here the DL RMC does not play a role, since DL DCH demodulation performance is not tested and DL power control is disabled. Thus, the goal of the new test is primarily to re-test the existing functionality with the new pilot-free slot-format. It was agreed that the uplink transmits Full packet in 20ms transmission mode, so that UE has to receive all the TPC bits sent on the downlink. 
For the test on demodulation of DCH in Inter-Cell Soft Handover corresponding to section 8.7.1, the key parameters for this simulation are as shown below. 
Table 2: Test parameters
	Parameter
	Unit
	Full
	Null

	Phase reference
	
	P-CPICH

	[image: ]
	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	0



The [image: ] and [image: ]parameters is set to 0dB.
The following are the simulation results for the average downlink [image: ] power ratio to achieve BLER of 0.01. 


	Section #
	Subsection
	Table
	Channel
	Geometry

	8.7
	8.7.1
	8.25
	Case 3
	0

	
	FULL-DCCH

	EcIor(dB)
	-16.3




2.3	DL power control performance 
It was agreed that new requirements are defined corresponding to Sections 8.8.1,8.8.2, 8.8.3 and 8.8.4 of TS25.101 for DL power-control, using existing framework, where uplink is set up so that Ack sent on UL is reliably received. 
The requirements of Sections 8.8.1, 8.8.2 and 8.8.3 all specify a DPCH_Ec/Ior level required for certain RMCs with power control on. With DL FET active, the DPCH_Ec/Ior measurement will depend on whether the NodeB DTXes the DL DPDCH in response to Ack received on the uplink. The uplink in the test setup is ensured to be strong enough so that the test equipment can receive the uplink transport blocks as well as Ack channel reliably.
2.3.1 Power control in the downlink, constant BLER target
For the test on Power control in the downlink, constant BLER target corresponding to section 8.8.1, the key parameters for this simulation are as shown below. 
Table 3: Test parameters
	Parameter
	Unit
	Full
	Null

	Phase reference
	
	P-CPICH

	[image: ]
	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2
	0



Table 4: Test parameter for downlink power control
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	[image: ]
	dB
	9
	-1
	4
	9

	[image: ]
	dBm/3.84 MHz
	-60
	-60

	Information Data Rate
	Kbps
	12.2
	0

	Target quality value on DTCH
	BLER
	0.01
	0.1
	0.001

	Target quality value on DCCH
	BLER
	-
	0.1
	0.1

	Propagation condition
	
	Case 4

	Maximum_DL_Power *
	dB
	7

	Minimum_DL_Power *
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	"Not used"



The following are the simulation results for the 90% downlink[image: ] power ratio
	Section #
	Subsection
	Table
	Channel
	Geometry
	 
	 
	 

	8.8.1
	8.8.1.1
	8.29 
	AWGN
	9,-1
	
	
	

	 
	 
	Basic Config 20ms
	Basic Config 10ms

	 
	 
	EcIor
	DTCH BLER
	90% EcIor
	EcIor
	DTCH BLER
	90% EcIor

	Test1
	FULL-DCCH
	-21.73
	0.011
	-19.11
	-18.63
	0.0108
	-16.13

	 
	NULL-DCCH
	-23.45
	0.0082
	-21.03
	-20.54
	0.0112
	-18.09

	Test2
	FULL-DCCH
	-14.61
	0.0112
	-12.03
	-10.8
	0.01
	-7.24

	 
	NULL-DCCH
	-16.2
	0.0086
	-13.19
	-13.11
	0.0114
	-10.12



	Section #
	Subsection
	Table
	Channel
	Geometry
	 
	 
	 
	 
	
	
	
	
	

	8.8.1
	8.8.1.1
	8.29 
	AWGN
	9,-1
	
	
	
	
	
	
	
	
	

	 
	 
	Full Config 10ms
	Full Config 10ms

	 
	 
	EcIor
	DTCH BLER
	90% EcIor
	EcIor
	DTCH BLER
	90% EcIor

	Test1
	FULL-DCCH
	-21.75
	0.011
	-19.13
	-21.71
	0.011
	-19.12

	 
	NULL-DCCH
	-23.41
	0.0078
	-21.04
	-23.34
	0.008
	-21.02

	Test2
	FULL-DCCH
	-14.42
	0.0112
	-11.23
	-14.31
	0.011
	-11.2

	 
	NULL-DCCH
	-16.04
	0.0092
	-13.13
	-15.98
	0.009
	-13.12



2.3.2 Power control in the downlink, initial convergence
For the test on Power control in the downlink, initial convergence corresponding to section 8.8.2, the key parameters for this simulation are as shown below. 
Table 5: Test parameter for downlink power control
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Target quality value on DTCH
	BLER
	0.01
	0.01
	0.1
	0.1

	Initial DPCH_Ec/Ior
	dB
	-5.9
	-25.9
	-3
	-22.8

	Information Data Rate
	kbps
	12.2
	12.2
	64
	64

	[image: ]
	dB
	-1

	[image: ]
	dBm/3.84 MHz
	-60

	Propagation condition
	
	Static

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	"Not used"



The the simulation results showing CDF for the average downlink [image: ] power ratio for each test case during time T1 and time T2 are presented in the Appendix section.

2.3.3 Power control in the downlink, wind-up
For the test on Power control in the downlink, wind-up corresponding to section 8.8.3, the key parameters for this simulation are as shown below. Power control of the UE is ON during the test.
Table 6: Test parameter for downlink power control, wind-up effects
	Parameter
	Unit
	Test 1

	
	
	Stage 1
	 Stage 2
	Stage 3

	Time in each stage
	s
	5
	5
	0.5

	[image: ]
	dB
	5

	[image: ]
	dBm/3.84 MHz
	-60

	Quality target on DTCH
	BLER
	0.01

	Propagation condition
	
	Case 4

	Maximum_DL_Power
	dB
	7
	min(-6.2,P). Note 1
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	"Not used"

	Note 1:	P is the level corresponding to the average [image: ]power ratio - 2 dB compared to the P-CPICH level. The average [image: ]power ratio is measured during the initialisation stage after the power control loop has converged before the actual test starts.



The following are the simulation results for the 90% downlink [image: ] power ratio

	Section #
	Subsection
	Table
	Channel
	Geometry
	 

	8.8
	8.8.3
	8.33
	Case 4
	5
	

	 
	 
	Basic Config 20ms
	Basic Config 10ms

	 
	 
	EcIor
	90% EcIor
	EcIor
	90% EcIor

	Stage 3
	FULL-DCCH
	-20.22
	-16.88
	-18.55
	-16.15

	 
	NULL-DCCH
	-21.41
	-18.43
	-19.63
	-16.43



	Section #
	Subsection
	Table
	Channel
	Geometry
	

	8.8
	8.8.3
	8.33
	Case 4
	5
	

	 
	 
	Full Config 10ms
	Full Config 10ms NULL UL

	 
	 
	EcIor
	90% EcIor
	EcIor
	90% EcIor

	Stage 3
	FULL-DCCH
	-20.1
	-16.63
	-20.14
	-17.5

	 
	NULL-DCCH
	-21.97
	-19.15
	-21.27
	-18.26



2.3.4 Power control in the downlink, different transport formats
For the test on Power control in the downlink, different transport formats corresponding to section 8.8.4, the key parameters for this simulation are as shown below. Power control in downlink is ON during the test.
Table 7: Test parameter for downlink power control
	Parameter
	Unit
	Test 1

	
	
	Stage 1
	 Stage 2
	Stage 3

	Time in each stage
	s
	5
	5
	0.5

	[image: ]
	dB
	5

	[image: ]
	dBm/3.84 MHz
	-60

	Information Data Rate
	kbps
	12.2

	Quality target on DTCH
	BLER
	0.01

	Propagation condition
	
	Case 4

	Maximum_DL_Power
	dB
	7
	min(-6.2,P). Note 1
	7

	Minimum_DL_Power
	dB
	-18

	DL Power Control step size, TPC
	dB
	1

	Limited Power Increase
	-
	"Not used"

	Note 1:	P is the level corresponding to the average [image: ]power ratio - 2 dB compared to the P-CPICH level. The average [image: ]power ratio is measured during the initialisation stage after the power control loop has converged before the actual test starts.



The following are the simulation results for the 90% downlink [image: ] power ratio
	Section #
	Subsection
	Table
	Channel
	Geometry
	 
	 
	 

	8.8.4
	8.8.4.1
	8.34A
	Case 4
	9
	
	
	

	 
	 
	Basic Config 20ms
	Basic Config 10ms

	 
	 
	EcIor
	DTCH BLER
	90% EcIor
	EcIor
	DTCH BLER
	90% EcIor

	Test1
	FULL-DCCH
	-21.73
	0.011
	-19.11
	-18.63
	0.0108
	-16.13

	Test2
	NULL-DCCH
	-16.2
	0.0086
	-13.19
	-13.11
	0.0114
	-10.12



	Section #
	Subsection
	Table
	Channel
	Geometry
	 
	 
	 
	 
	
	
	
	
	

	8.8.4
	8.8.4.1
	8.34A
	Case 4
	9
	
	
	
	
	
	
	
	
	

	 
	 
	Full Config 10ms
	Full Config 10ms NULL UL

	 
	 
	EcIor
	DTCH BLER
	90% EcIor
	EcIor
	DTCH BLER
	90% EcIor

	Test1
	FULL-DCCH
	-21.75
	0.011
	-19.13
	-21.71
	0.011
	-19.12

	Test2
	NULL-DCCH
	-16.04
	0.0092
	-13.13
	-15.98
	0.009
	-13.12



4	Conclusion
This contribution presents simulations results to show required average DPCH Ec/Ior with DCH enhancements for 
· Single-link DCH performance 
· Demodulation of DCH in Inter-Cell Soft Handover
· Power control in the downlink, constant BLER target
· Power control in the downlink, initial convergence
· Power control in the downlink, wind-up
· Power control in the downlink, different transport formats
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6	Appendix

CDF Results for the test on Power control in the downlink, initial convergence corresponding to section 8.8.2 are as follows:

	Section #
	Subsection
	Table
	Channel
	Geometry

	8.8.2
	8.8.2.1
	8.31
	AWGN
	9,-1



	Test 1
	T1
	20ms
	basic
	Full-DCCH
	Test 2
	T1
	20ms
	basic
	Full-DCCH
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	Test 1
	T2
	20ms
	basic
	Full-DCCH
	Test 2
	T2
	20ms
	basic
	Full-DCCH

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	[image: ][image: ]
	



	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	Test 1
	T1
	20ms
	basic
	Null-DCCH
	Test 2
	T1
	20ms
	basic
	Null-DCCH
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	Test 1
	T2
	20ms
	basic
	Null-DCCH
	Test 2
	T2
	20ms
	basic
	Null-DCCH
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	Test 1
	T1
	10ms
	basic
	Full-DCCH
	Test 2
	T1
	10ms
	basic
	Full-DCCH
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	Test 1
	T2
	10ms
	basic
	Full-DCCH
	Test 2
	T2
	10ms
	basic
	Full-DCCH
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	Test 1
	T1
	10ms
	basic
	Null-DCCH
	Test 2
	T1
	10ms
	basic
	Null-DCCH
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	Test 1
	T2
	10ms
	basic
	Null-DCCH
	Test 2
	T2
	10ms
	basic
	Null-DCCH
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	Test 1
	T1
	10ms
	full config
	Full-DCCH
	Test 2
	T1
	10ms
	full config
	Full-DCCH
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	Test 1
	T2
	10ms
	full config
	Full-DCCH
	Test 2
	T2
	10ms
	full config
	Full-DCCH

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	[image: ][image: ]
	



	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	 
	
	
	
	

	Test 1
	T1
	10ms
	full config
	Null-DCCH
	Test 2
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	full config
	Null-DCCH
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	10ms
	full config
	Null-DCCH
	Test 2
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	full config
	Null-DCCH
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	Test 1
	T1
	10ms
	full config UL null
	Full-DCCH
	Test 2
	T1
	10ms
	full config UL null
	Full-DCCH
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