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1
Introduction
During RAN4#66, the scenarios for UE demodulation performance requirements for Multiflow HSDPA were agreed. In RAN4#66bis, simulation assumptions for Multiflow HSDPA UE demodulation performance requirements were agreed in [1]. This contribution presents ideal and practical simulation results based on the agreed simulation assumptions in [1].
2
Ideal Simulation Results
FRC options

· Option A
· Assisted serving HS-DSCH cell: FRC H-Set 6 16QAM

· Assisting serving HS-DSCH cell: FRC H-Set 6 QPSK

· Option B

· Assisted serving HS-DSCH cell: FRC H-Set 6 QPSK

· Assisting serving HS-DSCH cell: FRC H-Set 3 QPSK

Based on the simulation assumptions in [1], ideal simulation results were obtained separately for assisted serving HS-DSCH cell and assisting serving HS-DSCH cell in Table 1 for Option A and Table 2 for Option B. 
Table 1: Ideal simulation results with Option A
	Test Number
	Scenario
	Propagation Conditions
	Reference value

	
	
	
	HS-PDSCH_Ec/Ior
 (dB)
	T-put (kbps)

	
	
	
	
	Assisted Cell
(H-Set 6 16QAM)
	Assisting Cell
(H-Set 6 QPSK)

	1
	3 Cells
	PA3
	-2
	1958
	1476

	
	
	
	-3
	1659
	1212

	2
	3 Cells
	PB3
	-2
	1807
	1346

	
	
	
	-3
	1530
	1137

	3
	2 Cell
	PA3
	-2
	2799
	1869

	
	
	
	-3
	2433
	1659

	4
	2 Cell
	PB3
	-2
	2319
	1677

	
	
	
	-3
	2075
	1434


Table 2: Ideal simulation results with Option B

	Test Number
	Scenario
	Propagation Conditions
	Reference value

	
	
	
	HS-PDSCH_Ec/Ior
 (dB)
	T-put (kbps)

	
	
	
	
	Assisted Cell
(H-Set 6 QPSK)
	Assisting Cell
(H-Set 3 QPSK)

	1
	3 Cells
	PA3
	-2
	2271
	1097

	
	
	
	-3
	2027
	981

	2
	3 Cells
	PB3
	-2
	2135
	1110

	
	
	
	-3
	1803
	934

	3
	2 Cell
	PA3
	-2
	2740
	1263

	
	
	
	-3
	2561
	1163

	4
	2 Cell
	PB3
	-2
	2863
	1359

	
	
	
	-3
	2536
	1184


3
Practical Simulation Results

Based on the simulation assumptions in [1], practical simulation results were obtained separately for assisted serving HS-DSCH cell and assisting serving HS-DSCH cell in Table 3 for Option A and Table 4 for Option B. 

Table 3: Practical simulation results with Option A

	Test Number
	Scenario
	Propagation Conditions
	Reference value

	
	
	
	HS-PDSCH_Ec/Ior
 (dB)
	T-put (kbps)

	
	
	
	
	Assisted Cell
(H-Set 6 16QAM)
	Assisting Cell
(H-Set 6 QPSK)

	1
	3 Cells
	PA3
	-2
	1762
	1328

	
	
	
	-3
	1493
	1090

	2
	3 Cells
	PB3
	-2
	1626
	1211

	
	
	
	-3
	1377
	1023

	3
	2 Cell
	PA3
	-2
	2519
	1682

	
	
	
	-3
	2189
	1493

	4
	2 Cell
	PB3
	-2
	2087
	1509

	
	
	
	-3
	1867
	1290


Table 4: Practical simulation results with Option B

	Test Number
	Scenario
	Propagation Conditions
	Reference value

	
	
	
	HS-PDSCH_Ec/Ior
 (dB)
	T-put (kbps)

	
	
	
	
	Assisted Cell
(H-Set 6 QPSK)
	Assisting Cell
(H-Set 3 QPSK)

	1
	3 Cells
	PA3
	-2
	2043
	987

	
	
	
	-3
	1824
	882

	2
	3 Cells
	PB3
	-2
	1921
	999

	
	
	
	-3
	1622
	840

	3
	2 Cell
	PA3
	-2
	2466
	1136

	
	
	
	-3
	2304
	1046

	4
	2 Cell
	PB3
	-2
	2576
	1223

	
	
	
	-3
	2282
	1065


4
Selection of Demodulation Requirements
During RAN4#66bis, companies wanted to try multiple FRC options together with different HS-PDSCH_Ec/Ior. FRC and HS-PDSCH_Ec/Ior should be chosen reasonably so that the resulting error rate is not too large nor too small. If the resulting error rate is too small, the performance of some UEs might be saturated by the limit of FRC. If the resulting error rate is too large, the test may not distinguish different UE performance. It should be noted that majority of recent advanced UEs have much better performance than the reference UE receiver architecture (type 3i) we assumed in standards. Therefore, Option A is preferred to Option B given that Option A has higher error rate than Option B.
The existing minimum requirements with FRC H-Set 6 16QAM in TS 25.101 range from 386 kbps to 3032 kbps and the existing minimum requirements with FRC H-Set 6 QPSK range from 672 kbps to 2495 kbps. It is shown that the practical simulation results in Table 3 for Option A are all within the existing minimum requirements ranges. Therefore, it can be concluded that the FRC with Option A is reasonably selected with the simulated HS-PDSCH_Ec/Ior for the agreed Multiflow HSDPA scenarios.

Most importantly we found out that Option B is in fact not feasible with the existing RRC signalling. The RRC signalling does not allow different number of soft memories between assisted and assisting cells.
Considering that the use case of Multiflow HSDPA is unloaded systems, -2 dB HS-PDSCH_Ec/Ior is preferred to – 3 dB. However, since both testing points provide reasonable ranges of throughputs with Option A, either one can be chosen based on consensus in RAN4.
Proposal 1: Choose FRC Option A for UE demodulation performance requirements for Multiflow HSDPA.

Proposal 2: Choose HS-PDSCH_Ec/Ior = -2 dB.
5
Conclusion

This contribution has presented ideal and practical simulation results based on the simulation assumptions in [1]. Based on the presented simulation results, the following proposals were made.
Proposal 1: Choose FRC Option A for UE demodulation performance requirements for Multiflow HSDPA.

Proposal 2: Choose HS-PDSCH_Ec/Ior = -2 dB.
Practical results in this contribution can be considered for finalization of UE demodulation performance requirements for Multiflow HSDPA.
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Agreed scenarios

The agreed scenarios for UE demodulation performance requirements for Multiflow HSDPA are summarized in Table x. One is with 2 cells and the other is with 3 cells, where Cell 1 and Cell 2 shall be the assisted serving HS-DSCH cell and the assisting serving HS-DSCH cell for Multiflow HSDPA. Cell 3 is an interfering cell. Effective geometries for the assisted serving HS-DSCH cell and assisting serving HS-DSCH cell are also shown in Table x for information.

Table x: Scenarios for UE demodulation performance requirements for Multiflow HSDPA

	Scenarios
	Îor1/Ioc
	Îor2/Ioc
	Îor3/Ioc
	Geometry1
	Geometry2

	3 Cells
	5.27
	2.52
	-2.37
	0.00
	-4.42

	2 Cells
	7.01
	3.61
	N/A
	1.83
	-4.19
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