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1
Introduction
This contribution discusses and proposes scenarios for UE demodulation performance requirements based on the way forward identified during RAN4#65 [1]. System simulations were performed to collect statistics on received signal powers from cells. In addition, simulation assumptions for derivation of UE demodulation performance requirements are also proposed.
2
Received Signal Statistics
Simulation assumptions in [1] were used with the mandatory antenna pattern in [1]. This contribution presents results with interNodeB Multiflow, since it was observed that intraNodeB Multiflow results are quite similar to interNodeB scenarios. First, Ior1/Ioc distribution can be shown with 1 dB resolution. Then, Ior1/Ior2 and Ior1/Ior3 distribution for selected Ior1/Ioc bins can be shown accordingly.
2.1
Overhead = 20% for surrounding cells
The PMF of Ior1/Ioc is shown in Figure 1, when surrounding cells transmit at 20% of their maximum output power (43 dBm). As observed in Figure 1, the distribution has a long tale on the right side of the highest probability bin. Therefore, we pick the following two bins to show Ior1/Ior2 and Ior1/Ior3 distribution.
· A bin with the highest probability: Ior1/Ioc = 10 dB
· A bin corresponding to 80% CDF of Ior1/Ioc: Ior1/Ioc = 14 dB
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Figure 1: PMF of Ior1/Ioc with surrounding cells transmitting 20% power.
CDF of Ior1/Ior2 and Ior1/Ior3 are shown in Figure 2 and Figure 3 for a bin with Ior1/Ioc = 10 dB. CDF of Ior1/Ior2 and Ior1/Ior3 are also shown in Figure 4 and Figure 5 for a bin with Ior1/Ioc = 14 dB. Considering that they are close to uniform distribution (or at least symmetric around the median point), the median points can be picked up for Ior1/Ior2 and Ior1/Ior3 imbalances. In summary, the following scenarios can be considered for Multiflow HSDPA demod requirements assuming 20% overhead for surrounding cells.
· Ior1/Ioc = 10 dB, Ior1/Ior2 = 2.7 dB, Ior1/Ior3 = 13.2 dB
· Ior1/Ioc = 14 dB, Ior1/Ior2 = 3.4 dB, Ior1/Ior3 = 16.5 dB
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Figure 2: CDF of Ior1/Ior2 for a 10 dB Ior1/Ioc bin with surrounding cells transmitting 20% power.
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Figure 3: CDF of Ior1/Ior3 for a 10 dB Ior1/Ioc bin with surrounding cells transmitting 20% power.
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Figure 4: CDF of Ior1/Ior2 for a 14 dB Ior1/Ioc bin with surrounding cells transmitting 20% power.
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Figure 5: CDF of Ior1/Ior3 for a 14 dB Ior1/Ioc bin with surrounding cells transmitting 20% power.
2.2
Overhead = 40% for surrounding cells
Similar statistics with Ior1, Ior2, Ior3 and Ioc are shown from Figure 6 to Figure 10 when surrounding cells transmit at 40% of their maximum output power.
In summary, the following scenarios can be considered for Multiflow HSDPA demod requirements assuming 40% overhead for surrounding cells. One is for the highest probability bin for Ior1/Ioc and the other is for the bin corresponding to 80% CDF of Ior1/Ioc.
· Ior1/Ioc = 7 dB, Ior1/Ior2 = 2.6 dB, Ior1/Ior3 = 10.2 dB
· Ior1/Ioc = 11 dB, Ior1/Ior2 = 3.4 dB, Ior1/Ior3 = 13.4 dB
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Figure 6: PMF of Ior1/Ioc with surrounding cells transmitting 40% power.
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Figure 7: CDF of Ior1/Ior2 for a 7 dB Ior1/Ioc bin with surrounding cells transmitting 40% power.
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Figure 8: CDF of Ior1/Ior3 for a 7 dB Ior1/Ioc bin with surrounding cells transmitting 40% power.
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Figure 9: CDF of Ior1/Ior2 for a 11 dB Ior1/Ioc bin with surrounding cells transmitting 40% power.
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Figure 10: CDF of Ior1/Ior3 for a 11 dB Ior1/Ioc bin with surrounding cells transmitting 40% power.
2.3
Overhead = 60% for surrounding cells
Similar statistics with Ior1, Ior2, Ior3 and Ioc are shown from Figure 11 to Figure 15 when surrounding cells transmit at 60% of their maximum output power.
In summary, the following scenarios can be considered for Multiflow HSDPA demod requirements assuming 60% overhead for surrounding cells. One is for the highest probability bin for Ior1/Ioc and the other is for the bin corresponding to 80% CDF of Ior1/Ioc.
· Ior1/Ioc = 5 dB, Ior1/Ior2 = 2.6 dB, Ior1/Ior3 = 8.2 dB
· Ior1/Ioc = 9 dB, Ior1/Ior2 = 3.4 dB, Ior1/Ior3 = 11.4 dB
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Figure 11: PMF of Ior1/Ioc with surrounding cells transmitting 60% power.
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Figure 12: CDF of Ior1/Ior2 for a 5 dB Ior1/Ioc bin with surrounding cells transmitting 60% power.
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Figure 13: CDF of Ior1/Ior3 for a 5 dB Ior1/Ioc bin with surrounding cells transmitting 60% power.
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Figure 14: CDF of Ior1/Ior2 for a 9 dB Ior1/Ioc bin with surrounding cells transmitting 60% power.
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Figure 15: CDF of Ior1/Ior3 for a 9 dB Ior1/Ioc bin with surrounding cells transmitting 60% power.
2.4
Overhead = 80% for surrounding cells
Similar statistics with Ior1, Ior2, Ior3 and Ioc are shown from Figure 16 to Figure 20 when surrounding cells transmit at 80% of their maximum output power.
In summary, the following scenarios can be considered for Multiflow HSDPA demod requirements assuming 80% overhead for surrounding cells. One is for the highest probability bin for Ior1/Ioc and the other is for the bin corresponding to 80% CDF of Ior1/Ioc.
· Ior1/Ioc = 4 dB, Ior1/Ior2 = 2.6 dB, Ior1/Ior3 = 7.1 dB
· Ior1/Ioc = 8 dB, Ior1/Ior2 = 3.4 dB, Ior1/Ior3 = 10.4 dB
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Figure 16: PMF of Ior1/Ioc with surrounding cells transmitting 80% power.
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Figure 17: CDF of Ior1/Ior2 for a 4 dB Ior1/Ioc bin with surrounding cells transmitting 80% power.
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Figure 18: CDF of Ior1/Ior3 for a 4 dB Ior1/Ioc bin with surrounding cells transmitting 80% power.
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Figure 19: CDF of Ior1/Ior2 for a 8 dB Ior1/Ioc bin with surrounding cells transmitting 80% power.
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Figure 20: CDF of Ior1/Ior3 for a 8 dB Ior1/Ioc bin with surrounding cells transmitting 80% power.
2.3
Overhead = 100% for surrounding cells
Similar statistics with Ior1, Ior2, Ior3 and Ioc are shown from Figure 21 to Figure 25 when surrounding cells transmit at 100% of their maximum output power.
In summary, the following scenarios can be considered for Multiflow HSDPA demod requirements assuming 100% overhead for surrounding cells. One is for the highest probability bin for Ior1/Ioc and the other is for the bin corresponding to 80% CDF of Ior1/Ioc.
· Ior1/Ioc = 3 dB, Ior1/Ior2 = 2.6 dB, Ior1/Ior3 = 6.1 dB
· Ior1/Ioc = 7 dB, Ior1/Ior2 = 3.4 dB, Ior1/Ior3 = 9.4 dB
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Figure 21: PMF of Ior1/Ioc with surrounding cells transmitting 100% power.
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Figure 22: CDF of Ior1/Ior2 for a 3 dB Ior1/Ioc bin with surrounding cells transmitting 100% power.
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Figure 23: CDF of Ior1/Ior3 for a 3 dB Ior1/Ioc bin with surrounding cells transmitting 100% power.
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Figure 24: CDF of Ior1/Ior2 for a 7 dB Ior1/Ioc bin with surrounding cells transmitting 100% power.
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Figure 25: CDF of Ior1/Ior3 for a 7 dB Ior1/Ioc bin with surrounding cells transmitting 100% power.
2.6
Summary
Selected Ior1/Ioc, Ior1/Ior2 and Ior1/Ior3 are summarized in Table 1 and Table 2. Corresponding DIP1, DIP2, Geometries for Cell 1 and Cell 2 are also shown together. Cell 1 and Cell 2 shall be the assisted serving HS-DSCH cell and the assisting serving HS-DSCH cell for Multiflow HSDPA.
Considering that full power transmission from all the cells at the same time (100% overhead) may not be realistic and Multiflow HSDPA has more gain when the cells are not loaded, it is proposed to select the scenario with 40% overhead in each table.
Proposal 1: Select two scenarios for Ior1, Ior2 and Ior3 as follows:
· Scenario 1: Ior1/Ioc = 7 dB, Ior1/Ior2 = 2.6 dB, Ior1/Ior3 = 10.2 dB
· Scenario 2: Ior1/Ioc = 11 dB, Ior1/Ior2 = 3.4 dB, Ior1/Ior3 = 13.4 dB
Table 1: Selected Ior1/Ioc, Ior1/Ior2 and Ior1/Ior3 for the highest probability bin for Ior1/Ioc
	Overhead
	Ior1/Ioc
	Ior1/Ior2
	Ior1/Ior3
	DIP1
	DIP2
	Geometry1
	Geometry2

	20%
	10
	2.7
	13.2
	-1.06
	-11.56
	1.64
	-3.30

	40%
	7
	2.6
	10.2
	-1.87
	-9.47
	0.73
	-3.72

	60%
	5
	2.6
	8.2
	-2.67
	-8.27
	-0.07
	-4.27

	80%
	4
	2.6
	7.1
	-3.18
	-7.68
	-0.58
	-4.62

	100%
	3
	2.6
	6.1
	-3.73
	-7.23
	-1.13
	-5.02


Table 2: Selected Ior1/Ioc, Ior1/Ior2 and Ior1/Ior3 for the bin at CDF 80% for Ior1/Ioc
	Overhead
	Ior1/Ioc
	Ior1/Ior2
	Ior1/Ior3
	DIP1
	DIP2
	Geometry1
	Geometry2

	20%
	14
	3.4
	16.5
	-0.55
	-13.65
	2.85
	-3.66

	40%
	11
	3.4
	13.4
	-1.05
	-11.05
	2.35
	-3.91

	60%
	9
	3.4
	11.4
	-1.57
	-9.57
	1.83
	-4.19

	80%
	8
	3.4
	10.4
	-1.89
	-8.89
	1.51
	-4.37

	100%
	7
	3.4
	9.4
	-2.27
	-8.27
	1.13
	-4.59


3
Simulation Assumptions
A type 3i receiver is a prerequisite to support Multiflow HSDPA. For ideal and practical simulations, the following receivers can be assumed.
· Assume a type 3i LMMSE receiver with Cx2 40 taps (20 chips length), practical channel estimate and receiver implementation in floating point for ideal simulations.
· Assume a practical type 3i receiver including the loss due to fixed point implementation and HW impairments for practical simulations.
Proposal 2: Assume a type 3i LMMSE receiver with Cx2 40 taps (20 chips length), practical channel estimate and receiver implementation in floating point for ideal simulations.
Proposal 3: Assume a practical type 3i receiver including the loss due to fixed point implementation and HW impairments for practical simulations.
3.1 HSDPA demodulation performance requirements
Proposal 4: Minimum requirements for HSDPA demodulation performance requirements can be considered with the following assumptions.
· FRC: Depending on the achievable throughput in selected scenarios, FRC can be determined for each agreed scenario.
· Independent fading can be assumed for each cell with the same delay profile as a starting point. Different delay profile also could be considered if desired.
· Propagation conditions can be based on the existing type 3i channels.
· Non-MIMO case can be specified first. Multiflow HSDPA combined with MIMO can be considered in a later phase.
4
Conclusion
This contribution has proposed scenarios for UE demodulation performance requirements based on the way forward during RAN4#65 [1]. In addition, simulation assumptions for derivation of UE demodulation performance requirements have been proposed.
Proposal 1: Select two scenarios for Ior1, Ior2 and Ior3 as follows:
· Scenario 1: Ior1/Ioc = 7 dB, Ior1/Ior2 = 2.6 dB, Ior1/Ior3 = 10.2 dB
· Scenario 2: Ior1/Ioc = 11 dB, Ior1/Ior2 = 3.4 dB, Ior1/Ior3 = 13.4 dB
Proposal 2: Assume a type 3i LMMSE receiver with Cx2 40 taps (20 chips length), practical channel estimate and receiver implementation in floating point for ideal simulations.
Proposal 3: Assume a practical type 3i receiver including the loss due to fixed point implementation and HW impairments for practical simulations.
Proposal 4: Minimum requirements for HSDPA demodulation performance requirements can be considered with the following assumptions.
· FRC: Depending on the achievable throughput in selected scenarios, FRC can be determined for each agreed scenario.
· Independent fading can be assumed for each cell with the same delay profile as a starting point. Different delay profile also could be considered if desired.
· Propagation conditions can be based on the existing type 3i channels.
· Non-MIMO case can be specified first. Multiflow HSDPA combined with MIMO can be considered in a later phase.
5
Reference
[1] R4-126797, “Way forward to UE performance for Multiflow HSDPA”, Qualcomm Incorporated, Ericsson, ST-Ericsson, Renesas Mobile Europe Ltd.
PAGE  
14

