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1
Introduction

It was agreed in the WF [1] that new requirements corresponding to Sections 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. In this contribution, simulation results for corresponding test cases are presented.

2
Power control in downlink
It was agreed in [1] that these two new RMCs “Null w/o DCCH” and “Full w/o DCCH” [2] 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 1. 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.  [3]
Table 1 – 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.

2.1
Constant BLER target (corresponding to Section 8.8.1 of TS 25.101)
Test parameter for downlink power control is shown in Table 2, and simulation results are shown in Table 3. 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 3 shows the 90%_DPCH_Ec/Ior. Since delta_tpc of DL power control is 1dB, the value shown in Table 3 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 2 – 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 3 – 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)
	-19.1
	-22.4
	-22.4

	
	Full without DCCH
	-20.2
	-16.7
	-19.9
	-19.9

	Test 2 
	Null without DCCH
	-14.5
	-11.2
	-14.3
	-14.2

	
	Full without DCCH
	-12.6
	-8.9
	-12.0
	-12.0


Two observations are made as listed below.

1. Scenario 2 needs more DPCH_Ec/Ior compared to Scenario 1 due to “10ms vs 20ms” DL transmission. 

2. Scenario 3 and Scenario 4 have similar performance since the only difference is Scenario 4 may hold power control 3 slots earlier. Maybe Scenario 3 can be removed to reduce test cases
2.2
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 4. 

Table 4 – 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;


Simulation results of “Test 1 & Null w/o DCCH” are given in Table 5. For convenience, “Lower Bound” is denoted as “LB”, LB is the lower bound of the specific 7dB or 4dB range. “Valid LB” is denoted as “VLB”, and VLB indicates the LB satisfies the 90% criterion in T1 and T2. According to the definition, the 90%_range of T1 is {LB ~ LB+7}, and 90%_range of T2 is {LB ~ LB+4}. For example, in Scenario 1, there are many 7dB ranges, within which DPCH_Ec/Ior stays 90% of time or more. However, there is no 90%_range available in Scenario 4. In this case, Ec/Ior spreads much more during T2 compared to other cases. Since there is only one TPC symbol available for SINR estimation in DCH Enhancement, Ec/Ior spreads more. In addition, power control always holds for a while within every 20ms TTI, which makes the Ec/Ior distribution more divergent. Therefore, range in T2 for DCH Enhancement is suggested to be larger, as 5dB. With the updated assumption “90%_range of T2 is {LB ~ LB+5}”, the simulation results are presented in Table 6. To set performance requirement, the median of each VLB range could be chosen as “Suggested LB” in Table 6. VLB spread is also listed as reference to show the margin from our simulation. Finally, complete simulation results of DCH Enhancement are shown in Table 7.
Table 5 – Simulation results of DCH Enhancement in case “Test 1 & Null w/o DCCH”
	
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	VLB (dB)
	-19.9 ~ -17.9
	-17.2 ~ -14.8
	-19.9 ~ -18.8
	Not available!

	VLB range
	2
	2.4
	1.1
	0

	90%_range of T1 is {LB ~ LB+7}, 90%_range of T2 is {LB ~ LB+4} 


Table 6 – Simulation results of DCH Enhancement in case “Test 1 & Null w/o DCCH” with “90%_range of T2 is {LB ~ LB+5}”
	
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	VLB (dB) 
	-20.9 ~ -17.9 
	-18.2 ~ -14.8 
	-20.9 ~ -18.8 
	-20.4 ~ -19.0 

	Suggested LB 
	-19.4 
	-16.5 
	-19.8 
	-19.7 

	VLB spread
(Suggested LB as reference) 
	+- 1.5 
	+- 1.7 
	+- 1 
	+- 0.7 

	90%_range of T1 is {LB ~ LB+7}, 90%_range of T2 is {LB ~ LB+5} 


Table 7 – Simulation results of DCH Enhancement
	Suggested LB (VLB spread) (in dB)
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	Test 1
	Null w/o DCCH
	-19.4 (+-1.5) 
	-16.5 (+-1.7) 
	-19.8 (+-1.0) 
	-19.7 (+-0.7) 

	
	Full w/o DCCH
	-19.4 (+-1.5)
	-16.5 (+-1.7)
	-19.8 (+-0.9) 
	-19.6 (+-1.4) 

	Test 2
	Null w/o DCCH
	-19.4 (+-1.5) 
	-16.5 (+-1.7) 
	-19.6 (+-1.2) 
	-19.4 (+-1.0) 

	
	Full w/o DCCH
	-19.4 (+-1.5) 
	-16.5 (+-1.7) 
	-19.5 (+-1.1) 
	-19.4 (+-1.3) 

	90%_range of T1 is {LB ~ LB+7}, 90%_range of T2 is {LB ~ LB+5} 


2.3
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 8. “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 9. 
Table 8 – 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 9 – Simulation results of DCH Enhancement
	90%_DPCH_Ec/Ior
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	Null without DCCH
	-17.4 (dB)
	-15.9
	-17.1
	-17.5

	Full without DCCH
	-16.5
	-13.9
	-15.8
	-15.4


2.4
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 10, and simulation results are shown in Table 11. “90%_DPCH_Ec/Ior” is defined as that in Section 2.1. DPCH_Ec/Ior power ratio measured values are averaged over one slot in this section.
Table 10 – 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 11 – Simulation results of DCH Enhancement
	90%_DPCH_Ec/Ior
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	Stage 1
	-20.2 (dB)
	-16.7
	-19.9
	-19.9

	Stage 2
	-22.9
	-19.1
	-22.7
	-22.6


3
Conclusions
Simulation results of DCH Enhancement corresponding to Sections 8.8.1, 8.8.2, 8.8.3, and 8.8.4 of TS25.101 using existing framework 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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