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1
Introduction

It was agreed in the WF [1] that new requirements corresponding to Sections 8.2, 8.3, 8.7, 8.8.1, 8.8.2, 8.8.3, and 8.8.4 of TS25.101 using existing framework shall be introduced for DCH Enhancement. Initial simulation results were presented in Ref [2] [3] during RAN4#72bis. In this contribution, simulation results are updated due to receiver algorithm refinement.
2
Demodulation in static propagation conditions (corresponding to Section 8.2 of TS 25.101)
It was agreed in [1] that tests in AWGN propagation channel need new requirements for all the 4 new RMCs, which are defined in R4-145141 [4]. UL shall use 10ms transmission mode. UE is assumed to be in basic configuration. The basic assumptions are listed in Table 1.
Table 1 – Basic assumptions for demodulation in static propagation conditions
	Section
	RMCs
	Other assumptions

	Demodulation in static propagation conditions 
	Null with/without DCCH

Full with/without DCCH
	UL is in 10ms transmission

DL is in basic configuration


Additional simulation assumptions are shown in Table 2, and Test 1~4 are defined due to four RMCs. Simulation results are shown in Table 3. Please refer to corresponding section of TS 25.101 for detailed simulation assumptions.
Table 2 – DCH Enhancement parameters in static propagation conditions
	Parameter
	Unit
	Test 1
	Test 2
	Test 3
	Test 4

	Phase reference
	
	P-CPICH

	Ior_hat/Ioc
	dB
	-1

	Ioc
	dBm/3.84MHz
	-60

	RMC
	-
	Null w/o DCCH
	Full w/o DCCH
	Null w DCCH
	Full w DCCH


Table 3 – DCH Enhancement requirements in static propagation conditions
	Test Number
	DPCH_Ec/Ior
	BLER

	1
	-19.5 dB
	0.01

	2
	-17.6 dB
	0.01

	3
	-21.6 dB
	0.01

	4
	-19.7 dB
	0.01


3
Demodulation in multi-path fading propagation conditions (corresponding to Section 8.3 of TS 25.101)
It was agreed in [1] that tests in fading channels need the new requirements for the new ‘Full without DCCH’ and ‘Null without DCCH’ RMCs, which are defined in R4-145141 [4]. UL shall use 10ms transmission mode. UE is assumed to be in basic configuration. The basic assumptions are listed in Table 4.

Table 4 – Basic assumptions for demodulation in multi-path fading propagation conditions
	Section
	RMCs
	Other assumptions

	Demodulation in multi-path fading propagation conditions 
	Null without DCCH

Full without DCCH
	UL is in 10ms transmission

DL is in basic configuration


Simulation assumptions of 5 different scenarios are shown in Table 5, and simulation results are provided in Table 6.
Table 5 – Test parameters for DCH Enhancement in multi-path fading propagation conditions
	Parameter
	Unit
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4
	Scenario 5

	Fading channel
	
	Case 1
	Case 2
	Case 3
	Case 6
	Case 1

	Phase reference
	
	P-CPICH
	S-CPICH

	Ior_hat/Ioc
	dB
	9
	-3
	-3
	-3
	9

	Ioc
	dBm/3.84MHz
	-60

	DTCH BLER target
	
	0.01


Table 6 – Simulation results of DCH Enhancement in multi-path fading propagation conditions
	Required DPCH_Ec/Ior
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4
	Scenario 5

	Null w/o DCCH
	-19.2 dB
	-11.7 dB
	-15.2 dB
	-15.1 dB
	-18.7 dB

	Full w/o DCCH
	-15.6 dB
	-8.3 dB
	-12.8 dB
	-12.9 dB
	-15.4 dB


4
Demodulation in Inter-Cell Soft Handover (corresponding to Section 8.7.1 of TS 25.101)
It was agreed in the WF [1] to introduce new requirements corresponding to Section 8.7.1 of TS25.101 using the same framework for the defined ‘Full without DCCH’ RMCs for DCH enhancements. Similar to basic assumption in single link performance test, UL is assumed to be in 10ms transmission mode and UE in basic configuration. The basic assumptions are listed in Table 7.

Table 7 – Basic assumptions for demodulation in inter-cell soft handover
	Section
	RMCs
	Other assumptions

	Demodulation in inter-cell soft handover 
	Full without DCCH
	UL is in 10ms transmission

DL is in basic configuration


Simulation parameters and simulation results are provided in Table 8 and Table 9, respectively. 
Table 8 – DCH Enhancement parameters in multi-path propagation conditions during Soft Handoff (Case 3)
	Parameter
	Unit
	Test 1

	Phase reference
	
	P-CPICH

	Ior1_hat/Ioc & Ior2_hat/Ioc
	dB
	0

	Ioc
	dBm/3.84MHz
	-60

	RMC
	-
	Full w/o DCCH


Table 9 – DCH Enhancement performance in multi-path propagation conditions during Soft Handoff (Case 3)
	Test Number
	DPCH_Ec/Ior
	BLER

	1
	-16.9 dB
	0.01


5
Combining of TPC commands from radio links of different radio link sets
It was agreed in the WF [1] to introduce new requirements corresponding to Sections 8.7.2 and 8.7.3 of TS25.101 for the new Full-without-DCCH RMC for DCH Enhancement. The uplink transmits Full packet in 20ms transmission mode, so that UE has to receive all the TPC bits sent on the downlink. The basic assumptions are listed in Table 10.

Table 10 – Basic assumptions for combining of TPC commands
	Section
	RMCs
	Other assumptions

	Combining of TPC commands
	Full without DCCH
	UL is in 20ms transmission with full packet


5.1
Scenario 1 (corresponding to Section 8.7.2 of TS 25.101)

Two tests verify TPC combining performance. Test 1 verifies if {DOWN, DOWN, DOWN, UP} can be decoded successfully in a row successfully with pretty high probability. Test 2 verifies decoding performance of TPC combining. Parameters for TPC command combining are listed in Table 11. Simulation results for DCH Enhancement are provided in Table 12 and Table 13.
Table 11 – Parameters for TPC command combining
	Parameter
	Unit
	Test 1
	Test 2

	DPCH_Ec/Ior
	dB
	-12

	Ior1_hat and Ior2_hat
	dBm/3.84MHz
	-60

	Ioc
	dBm/3.84MHz
	
	-60

	Power-Control-Algorithm
	
	Algorithm 1

	Cell 1 TPC commands over 4 slots
	
	{0,0,1,1}

	Cell 2 TPC commands over 4 slots
	
	{0,1,0,1}

	RMC
	-
	Full w/o DCCH

	Propagation condition
	
	Static without AWGN source Ioc
	Multi-path fading case 3


Table 12 – Simulation results of DCH Enhancement for Test 1
	Test Number
	Probability of decoding result as {DOWN, DOWN, DOWN, UP} in a row

	1
	0.9996


Table 13 – Simulation results of DCH Enhancement for Test 2
	Test Number
	Ratio
(Transmitted power UP) / (Total number of slots)
	Ratio
(Transmitted power DOWN) / (Total number of slots)

	2
	0.289
	0.711


5.2
Scenario 2 (corresponding to Section 8.7.3 of TS 25.101)

Parameters for TPC command combining is listed in Table 14. Simulation results for DCH Enhancement are provided in Table 15.
Table 14 – Parameters for reliable TPC command combining
	Parameter
	Unit
	Test 1
	Test 2

	Phase reference
	-
	P-CPICH

	DPCH_Ec/Ior1
	dB
	Note 1
	Note 1 & Note 3

	DPCH_Ec/Ior2
	dB
	DPCH_Ec/Ior1 - 10
	DPCH_Ec/Ior1 + 6

	DPCH_Ec/Ior3
	dB
	DPCH_Ec/Ior1 - 10
	-

	Ior1_hat/Ioc
	dB
	-1
	-1

	Ior2_hat/Ioc
	dB
	-1
	-1

	Ior3_hat/Ioc
	dB
	-1
	-

	Ioc
	dBm/3.84MHz
	-60

	Power-Control-Algorithm
	-
	Algorithm 1

	UL Power Control step size, delta_tpc
	dB
	1

	Cell 1 TPC commands
	-
	Note 2
	Note 2

	Cell 2 TPC commands
	-
	“1”
	“1”

	Cell 3 TPC commands
	-
	“1”
	-

	RMC
	-
	Full w/o DCCH

	Propagation condition
	-
	Static

	Note 1:
The DPCH_Ec/Ior1 is set at the level corresponding to 5% TPC error rate.

Note 2:
The uplink power control from cell1 shall be such that the UE transmit power would stay at -15 dBm.

Note 3:
The maximum DPCH_Ec/Ior1 level in cell1 is -9 dB


In Legacy DCH, during Tests 1 and 2 the UE transmit power samples, which are defined as the mean power over one timeslot, shall stay 90% of the time within the range defined in Table 15. The UE output power range of 90% of the time for DCH Enhancement is presented in Table 16.
Table 15 – Requirements of Legacy DCH for reference
	Parameter
	Unit
	Test 1
	Test 2

	UE output power range
	dBm
	-15 ± 5 dB
	-15 ± 3 dB


Table 16 – The range which 90% of UE output power is within for DCH Enhancement
	UE output power
	Unit
	Test 1
	Test 2

	Simulation results
	dBm
	-15 ± 6 dB
	-15 ± 3 dB


6
Power control in downlink
It was agreed in [1] that these two new RMCs “Null w/o DCCH” and “Full w/o DCCH” [4] shall be examined in power control test cases. Since there are different power control hold behaviors in DCH Enhancement, four scenarios are defined for test as shown in Table 17. For simplicity, ACK in uplink for DL-FET is assumed reliably received. Moreover, for the simplicity of test equipment implementation, the test equipment continues to transmit the downlink despite that Node B may DTX DL DPDCH in DCH Enhancement.
Table 17 – Four scenarios in power control test
	
	UL assumption 
	DL assumption 

	Scenario 1 
	“non-Null packet” 
& “20ms”
	Basic configuration

(DL 10ms/20ms) 

	Scenario 2 
	“non-Null packet” 
& “10ms” 
	Basic configuration

(DL 10ms/20ms) 

	Scenario 3 
	“non-Null packet” 
& “10ms” 
	Full configuration

(DL-FET) 

	Scenario 4 
	“Null packet” 
	Full configuration

(DL-FET) 


Power control test cases are detailed in the following sections. Existing frameworks of Legacy DCH are also used for DCH Enhancement. Please refer to TS 25.101for detailed simulation assumptions.

6.1
Constant BLER target (corresponding to Section 8.8.1 of TS 25.101)

Test parameter for downlink power control is shown in Table 18, and simulation results are shown in Table 19. In the test, “90%_DPCH_Ec/Ior” is introduced, and it is defined as DPCH_Ec/Ior stays 90% of the time below “90%_DPCH_Ec/Ior”. DPCH_Ec/Ior power ratio measured values are averaged over one slot in this section. Table 19 shows the 90%_DPCH_Ec/Ior. Since delta_tpc of DL power control is 1dB, the value shown in Table 19 is obtained by linear interpolation. One more observation is that average DPCH_Ec/Ior of the case {“Null without DCCH” & “Ior_hat/Ioc”} is quite small. If Minimum_DL_Power is kept -18dB, BLER of the case {“Null without DCCH” & “Ior_hat/Ioc”} will be much better than the target “0.01”. Therefore it is suggested Minimum_DL_Power shall be 3dB lower if Null without DCCH is used.

Table 18 – Test parameter for downlink power control
	Parameter
	Unit
	Test 1
	Test 2

	Ior_hat/Ioc
	dB
	9
	-1

	Ioc
	dBm/3.84MHz
	-60

	RMC
	-
	Null without DCCH
Full without DCCH

	Reference channel in Annex A
	
	A.3.1

	Target quality value on DTCH
	BLER
	0.01

	Target quality value on DCCH
	BLER
	-

	Propagation condition
	
	Case 4

	Maximum_DL_Power *
	dB
	7

	Minimum_DL_Power *
	dB
	-21 for Null without DCCH (**)

-18 for Full without DCCH

	DL Power Control step size, delta_tpc
	dB
	1

	Limited Power Increase
	-
	"Not used"

	(*) : Power is compared to P-CPICH;  (**) : Suggested to be reduced by 3dB 


Table 19 – Simulation results of DCH Enhancement
	90%_DPCH_Ec/Ior 
	Scenario 1 
	Scenario 2 
	Scenario 3 
	Scenario 4 

	Test 1 
	Null without DCCH
	-22.6 (dB)
	-19.0
	-22.6
	-22.4

	
	Full without DCCH
	-20.3
	-16.7
	-20.0
	-20.0

	Test 2 
	Null without DCCH
	-14.3
	-11.2
	-14.2
	-14.1

	
	Full without DCCH
	-12.4
	-8.8
	-12.1
	-12.1


6.2
Initial convergence (corresponding to Section 8.8.2 of TS 25.101)

In the test, DPCH_Ec/Ior shall converge to be within 7dB in T1 with more than 90% of the time, and in 4dB in T2 with more than 90% of the time. DPCH_Ec/Ior power ratio measured values are averaged over 50 ms in this section, and please refer to 25.101 for details. 

Test parameter for downlink power control is shown in Table 20. 

Table 20 – Test parameter for downlink power control
	Parameter
	Unit
	Test 1
	Test 2

	Initial DPCH_Ec/Ior
	dB
	-5.9
	-25.9

	Target quality value on DTCH
	BLER
	0.01

	RMC
	-
	Null without DCCH
Full without DCCH

	Ior_hat/Ioc
	dB
	-1

	Ioc
	dBm/3.84MHz
	-60

	Propagation condition
	
	Static

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-21 for Null without DCCH
-18 for Full without DCCH

	DL Power Control step size, delta_tpc
	dB
	1

	T1 : 10ms ~ 510ms starting from the simulation beginning;

T2 : 510ms ~ 1010ms starting from the simulation beginning;


Scenario 2 (UL: “non-Null packet” & “10ms”, DL: Basic configuration (DL 10ms/20ms)) is assumed. CDFs of DPCH_Ec/Ior for different test cases are provided in Figure 1 ~ Figure 4, as indicated in Table 21. Simulation results of “Test 1 & Null w/o DCCH” are given in Table 5. For convenience, “Lower Bound” is denoted as 
Table 21 – Test cases for initial convergence
	
	Test No.
	RMC

	Figure 1
	Test 1
	Null without DCCH

	Figure 2
	Test 1
	Full without DCCH

	Figure 3
	Test 2
	Null without DCCH

	Figure 4
	Test 2
	Full without DCCH
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Figure 1 – Test 1, Null w/o DCCH, T1&T2
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Figure 2 – Test 1, Full w/o DCCH, T1&T2
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Figure 3 – Test 2, Null w/o DCCH, T1&T2
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Figure 4 – Test 2, Full w/o DCCH, T1&T2
6.3
Wind up effects (corresponding to Section 8.8.3 of TS 25.101)

To verify wind up effects, the similar simulation procedure and setting as legacy DCH is followed. Test parameter for downlink power control is shown in Table 22. “90%_DPCH_Ec/Ior” is introduced, and it is defined as DPCH_Ec/Ior stays 90% of the time below “90%_DPCH_Ec/Ior” in Stage 3. DPCH_Ec/Ior power ratio measured values are averaged over one slot in this section. “90%_DPCH_Ec/Ior”s of each DCH Enhancement scenarios are simulated and are presented in Table 23. 

Table 22 – 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

	Ior_hat/Ioc
	dB
	5

	Ioc
	dBm/3.84MHz
	-60

	RMC
	-
	Null without DCCH
Full without DCCH

	Quality target on DTCH
	BLER
	0.01

	Propagation condition
	
	Case 4

	Maximum_DL_Power
	dB
	7
	min(-6.2, P)(*)
	7

	Minimum_DL_Power
	dB
	-21 for Null without DCCH
-18 for Full without DCCH

	DL Power Control step size, delta_tpc
	dB
	1

	Limited Power Increase
	-
	"Not used"

	(*) : please refer to Table 8.33 of TS 25.101 for detailed definition


Table 23 – Simulation results of DCH Enhancement
	90%_DPCH_Ec/Ior
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	Null without DCCH
	-19.6 (dB)
	-18.4
	-19.2
	-19.3

	Full without DCCH
	-17.0
	-16.1
	-17.2
	-17.3


6.4
Different transport formats (corresponding to Section 8.8.4 of TS 25.101)

To verify wind up effects, the similar simulation procedure and setting as legacy DCH is followed. Test parameter for downlink power control is shown in Table 24, and simulation results are shown in Table 25. “90%_DPCH_Ec/Ior” is defined as that in Section 6.1. DPCH_Ec/Ior power ratio measured values are averaged over one slot in this section.

Table 24 – Test parameter for downlink power control in case of different transport formats
	Parameter
	Unit
	Test 1

	
	
	Stage 1
	Stage 2

	Time in each stage
	s
	Note 1
	Note 1

	Ior_hat/Ioc
	dB
	9

	Ioc
	dBm/3.84MHz
	-60

	RMC
	-
	Full without DCCH
	Null without DCCH

	Quality target on DTCH
	BLER
	0.01

	Quality target on DCCH
	BLER
	1

	Propagation condition
	
	Case 4

	Maximum_DL_Power
	dB
	7

	Minimum_DL_Power
	dB
	-21 for Null without DCCH
-18 for Full without DCCH

	DL Power Control step size, delta_tpc
	dB
	1

	Limited Power Increase
	-
	"Not used"

	Note 1 : The stage lasts until the DTCH quality has converged to the quality target


Table 25 – Simulation results of DCH Enhancement
	90%_DPCH_Ec/Ior
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	Stage 1
	-20.3 (dB)
	-16.7
	-20.0
	-20.0

	Stage 2
	-22.7
	-19.2
	-22.6
	-22.6


7
Conclusions
Simulation results of DCH Enhancement corresponding to different scenarios are presented. The results are provided to compare with those of other contributors. After the results are examined and no issue is raised, performance requirements can be proposed based on the simulation results. 
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