Page 1

3GPP TSG RAN WG1 Meeting #72bis

R1-131589
Chicago, USA, 15th – 19th April 2013
Source:
QUALCOMM Incorporated

Title:
Link Simulation Methodology for performance evaluation of Scalable UMTS
Agenda item:

6.5.1
Document for:
Discussion
1
Introduction

Scalable-UMTS (S-UMTS) offers great flexibility to operators to better utilize the scarce spectrum available [1]. In this document, we list out the main simulation scenarios involving S-UMTS in a standalone configuration or as a supplemental carrier in a multi-carrier configuration. We also give the main parameters to be used for link simulations.
2
Single-carrier/Multi-carrier scenarios using S-UMTS
In this section, we present the scenarios to be simulated for the S-UMTS study item.
Table 1: Reference Scenarios using S-UMTS
	Scenario
	Configuration
	Bandwidth
	Comments

	Baseline
	UMTS
	5MHz
	Legacy UMTS carrier. No inter-carrier interference (ACI) is assumed.

	S-UMTS Standalone
	(1/2) UMTS
	2.5MHz
	No ACI is assumed.

	Multi-carrier 2A
	UMTS + (1/2) UMTS
	7.5 MHz 
	ACI model to be used from [2].

	Multi-carrier 2B
	UMTS + (1/4) UMTS
	6.25 MHz
	ACI model to be used from [2].

	Multi-carrier 2C
	UMTS + (1/2) UMTS
	6.0 MHz
	In the case of China Unicom’s use case, the total bandwidth is 6MHz [3]. The distance to the edges of the band follow existing requirements. ACI model to be used from [2].

	Multi-carrier 2D
	UMTS + (1/4) UMTS
	6.0 MHz
	In the case of China Unicom’s use case, the total bandwidth is 6MHz [3]. The distance to the edges of the band follow existing requirements. ACI model to be used from [2].


3
Link Simulation parameters

In this section, we present the parameters used in performing the standalone and multi-carrier configurations that use UMTS and/or S-UMTS. 
Table 2: General Simulation Assumptions for standalone S-UMTS Downlink
	Parameter
	Value

	Scaling factor
	1; Legacy UMTS carrier

2; S-UMTS carrier

	P-CPICH_Ec/Ior
	-10dB

	P-CCPCH_Ec/Ior
	-12dB

	SCH_Ec/Ior
	-12dB

	PICH_Ec/Ior
	-15dB

	HS-SCCH_Ec/Ior
	-12dB

	HS-PDSCH_Ec/Ior
	Remaining power so that total transmit power spectral density of Node B (Ior) adds to one

	Modulation
	QPSK, 16QAM, 64QAM

	TBS
	Variable for HS-PDSCH based on CQI feedback and HS outerloop

AMR12.2K for DCH

	HSDPA Scheduling Algorithm
	CQI based

	CQI to TBS mapping
	Realistic

	Geometry
	[-5 0 5 10 15 20]dB

	CQI Feedback Cycle
	1 TTI

	CQI feedback error
	0%

	HS-DPCCH ACK/NACK feedback error
	0%

	Maximum number of HS-DSCH codes
	15

	Number of HARQ Processes
	6

	Maximum number of HARQ Transmissions 
	4

	Maximum HARQ Transmission Time
	100ms in case of Scaling factor = 2, otherwise 50 ms

	HARQ Combining
	Incremental Redundancy

	First transmission BLER
	10% after 1 transmission

	Number of Rx Antennas
	2 

	Channel Encoder
	3GPP Turbo Encoder

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	CQI Feedback delay
	8ms*Scaling factor (the case TTI length is increased); 

8ms (the baseline or the case TTI length is not increased)

	Propagation Channel Type
	PA3,PB3, VA30,VA120

	Channel Estimation
	Realistic

	Noise Estimation
	Realistic

	UE Receiver Type
	Type 1 (2Rx – rake receiver) for DCH
Type 3i (2Rx –LMMSE) for HS-DSCH

	Antenna imbalance [dB]
	0

	Rx Antenna Correlation
	0


Table 3: General Simulation Assumptions for multi-carrier S-UMTS Downlink
	Parameter
	Value

	Scaling factor
	Primary Cell: 1
Secondary Cell: 2, 4

	P-CPICH_Ec/Ior
	-10dB

	P-CCPCH_Ec/Ior
	Primary Cell: -12dB
Secondary Cell: OFF

	SCH_Ec/Ior
	Primary Cell: -12dB
Secondary Cell: OFF

	PICH_Ec/Ior
	Primary Cell: -15dB
Secondary Cell: OFF

	HS-SCCH_Ec/Ior
	-12dB

	HS-PDSCH_Ec/Ior
	Remaining power so that total transmit power spectral density of Node B (Ior) adds to one on each cell

	Modulation
	QPSK, 16QAM, 64QAM

	TBS
	Variable for HS-PDSCH based on CQI feedback and HS outerloop

	HSDPA Scheduling Algorithm
	CQI based

	CQI to TBS mapping
	Realistic

	Geometry
	[-5 0 5 10 15 20]dB

	CQI Feedback Cycle
	1 TTI

	CQI feedback error
	0%

	HS-DPCCH ACK/NACK feedback error
	0%

	Maximum number of HS-DSCH codes
	15

	Number of HARQ Processes
	6

	Maximum number of HARQ Transmissions 
	4

	Maximum HARQ Transmission Time
	50ms * Scaling factor

	HARQ Combining
	Incremental Redundancy

	First transmission BLER
	10% after 1 transmission

	Number of Rx Antennas
	2 

	Channel Encoder
	3GPP Turbo Encoder

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	CQI Feedback delay
	8ms*Scaling factor (the case TTI length is increased); 

8ms (the baseline or the case TTI length is not increased)

	Feedback error rate
	0%

	Propagation Channel Type
	PA3,PB3, VA30,VA120

	Channel Estimation
	Realistic

	Noise Estimation
	Realistic

	UE Receiver Type
	Type 1 (2Rx – rake receiver) for DCH
Type 3i (2Rx –LMMSE) for HS-DSCH

	Antenna imbalance [dB]
	0

	Rx Antenna Correlation
	0

	Inter-carrier interference modelling
	As in [2]
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