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1 Introduction

During 3GPP RAN#50 the 8C-HSDPA Work Item has been approved [1]. It assumes, as one of the objectives, introduction in the relevant specifications the functionality of UL control channel structure. At 3GPP RAN#54 it has been approved the set of RAN1 CRs, where new functionalities for UL control channel were defined [2]. This contribution presents the results of simulation of 8C HSDPA BS performance in terms of HS-DPCCH control channel detection.
2 Discussion

It has been decided that for purpose of 8C-HSDPA UL control, two identical HS-DPCCH channels will be used [3]. Structure of each channel is exactly the same as already defined for 4C-HSDPA UL control. 

To check the impact of 8C-HSDPA introduction on BS performance the link level simulation has been run. Same as for 4C HSDPA, simulation consist of two parts: ACK false alarm and ACK mis-detection. All the simulation assumptions are presented in Appendix. 

The table below contains simulation results of the performance of HS-DPCCHs signalling detection for 8C-HSDPA in comparison to reference values for 4C-HSDPA from [4]. (It contains results only for ACK False Alarm, because of lack of time to prepare all required simulations).
Table 1. Performance for ACK False Alarm per stream

	Propagation condition
	Received Ec/N0 (dB)
	Required error ratio

	
	For BS with Rx Diversity
	

	
	Scenario A
	Scenario B
	Scenario C
	Scenario D
	Scenario E
	

	Static
	NSN
	-19.0
	-21.1
	-19.0
	-21.2
	-21.2
	< 10-2

	
	Reference result
	-19.8
	-18.7
	-19.9
	-19.0
	-19.3
	

	Case 1
	NSN
	-13.9
	-15.9
	-14.0
	-16.3
	-16.3
	< 10-2

	
	Reference result
	-13.8
	-12.9
	-14.2
	-13.2
	-14.5
	


3 Conclusion 

Simulation results presented in this contribution show strong similarity between the BS performances of 8C-HSDPA and 4C-HSDPA in terms of HS-DPCCH control channel detection.
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Appendix
Physical and transport channels

Table A2. Simulated physical and transport channels

	Parameter
	Unit

	Test Configuration
	4/4/4
	4/4/2
	3/3/3
	3/2/1
	3/3/0

	

	DPDCH
	DTCH
	Information bit rate
	12.2
	kbps

	
	
	Physical channel
	60
	kbps

	
	
	Repetition rate
	22
	%

	
	DCCH
	Information bit rate
	2.4
	kbps

	
	
	Physical channel
	15
	kbps

	
	
	Repetition rate
	22
	%

	
	Spreading factor
	64
	

	
	Interleaving
	20
	Ms

	
	Number of DPDCHs
	1
	

	DPCCH
	Dedicated pilot
	6
	bits/slot

	
	Power control
	2
	bits/slot

	
	TFCI
	2
	bits/slot

	
	Spreading factor
	256
	

	Power ratio of DPCCH/DPDCH
	-2.69
	dB

	Amplitude ratio of DPCCH/DPDCH
	0.7333
	

	Closed loop power control
	OFF
	

	HS-DPCCH repetition
	1
	

	HS-DPCCH power offset to DPCCH
	4.08
	2.05
	4.08
	2.05
	2.05
	dB

	HS-DPCCH timing offset to DPCCH
	0
	Symbol

	HS-DPCCH spreading factor
	128
	128
	128
	128
	256
	

	Secondary_Cell_Enabled
	3
	3
	2
	2
	2
	

	Secondary_Cell_Active
	3
	1
	2
	1
	2
	

	Number of MIMO carriers
	4
	2
	3
	1
	0
	

	Codebook
	Rel10 DC-MIMO codebook
	Rel10 DC-MIMO codebook repeated
	Rel10 DC-MIMO codebook
	Rel10 DC-MIMO codebook repeated
	Rel10 TC-MIMO codebook
	

	
	Notes 2
	
	Notes 3
	Note 3
	
	

	Note 1:
Test configuration X/Y/Z denotes X number of carriers configured, Y number of active carriers, and Z number of carriers configured as MIMO out of Y carriers.

Note 2:
If the NodeB is not capable of MIMO on all 4 active carriers, the maximum supportable number of  MIMO carriers is configured.

Note 3:
Optional: Applies only if the NodeB is not capable of simultaneous 4 carrier operation.


HS-DPCCH configuration scenarios

Table A3. Simulation scenarios

	Test

Configuration

Scenario
	Number of Configured Carriers
	Number of Active Carriers
	Number of MIMO carriers
	HS-DPCCH Spreading Factor
	Codebook
	Comments

	A
	4
	4
	4
	SF128
	Rel10 DC-MIMO codebook
	If the NodeB is not capable of MIMO on all 4 active carriers, the maximum supportable number of MIMO carriers is configured and the appropriate codebook subset is chosen for testing. 

	B
	4
	2
	2
	SF128
	Rel10 DC-MIMO codebook repeated
	

	C
	3
	3
	3
	SF128
	Rel10 DC-MIMO codebook
	Optional: Should be tested only when the NodeB is not capable of simultaneous 4 carrier operation.

	D
	3
	2
	1
	SF128
	Rel10 DC-MIMO codebook

 
	

	E


	3
	3
	0
	SF256
	Rel10 TC-MIMO codebook
	


Propagation conditions

	
	


Static propagation conditions (AWGN)

The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading or multi-paths exist for this propagation model.

Case1 propagation conditions

Table A4. Case1 propagation conditions

	Case 1

	Speed for Band I, II, III, IV, IX, X, XXV 

3 km/h

	Speed for Band V, VI, VIII, XIX, XX 

7 km/h

	Speed for Band VII 

2.3 km/h

	Speed for Band XI, XXI

4.1 km/h

	Speed for Band XII, XIII, XIV 

8 km/h

	Speed for Band XXII:

1.7 km/h

	Relative Delay [ns]
	Average Power [dB]

	0
	0

	976
	-10


