Page 1



3GPP TSG RAN WG1 Meeting #75

R1-135693
San Francisco, USA, 11th – 15th November 2013
Agenda item:

5.4.6
Source:
Huawei, HiSilicon
Title:
Initial link level simulation results for scalable BW UMTS by filtering
Document for:

Discussion

1. Introduction

In RAN1#74 and RAN1#74bis meeting, a new solution of Scalable UMTS, which is referenced as scalable Bandwidth UMTS by filtering was presented in [1] and [2]. This contribution provides initial link level simulation results for the new solution. 
2. Discussion
2.1. Scalable BW UMTS by filtering 
	As in [1], Scalable BW UMTS by filtering is illustrated in figure 1, where normal UMTS signals pass a filter with pass BW of 2.5MHz, instead of 5MHz.
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Figure 1: Illustration of Normal and 2.5 MHz filtered UMTS waveforms in [1] 



2.2. Simulation assumptions
Table 2 list the parameters to be used for evaluating the solution described in section 2.1. 
Table 1: Simulation Assumptions for standalone Scalable UMTS Downlink 
	Parameter
	Value

	Carrier Frequency
	900 MHz

	Scaling factor
	1; UMTS carrier
2; Scalable Bandwidth UMTS solution by filtering

	Filtering bandWidth
	5MHz/ Scaling factor

	P-CPICH_Ec/Ior
	-10dB

	P-CCPCH_Ec/Ior
	-12dB per P-CCPCH code

	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

	Spreading factor for HS-PDSCH
	16

	Modulation
	QPSK, 16QAM, 64QAM

	TTI [ms]
	HS-PDSCH:  2ms

	TBS
	Variable for HS-PDSCH

	HSDPA Scheduling Algorithm
	CQI based

	Geometry
	[-5 0 5 10 15 20]dB

	CQI Feedback Cycle
	1TTI

	CQI feedback error
	1%
CQI error means CQI erasure, in which case the Node B uses the previous CQI

	HS-DPCCH ACK/NACK feedback error
	1%

	Maximum number of HS-DSCH codes
	Up to 15*SF16 for TTI=2ms per carrier for HS-PDSCH

	Number of HARQ Processes
	6

	Maximum HARQ Transmissions Time
	50ms 

	HARQ Combining
	Incremental Redundancy

	First transmission BLER
	10% after 1 transmission

	Number of Rx Antennas
	2 

	Channel Encoder
	3GPP Turbo Encoder for HSDPA

Convolutional Encoder for DCH

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	CQI Feedback delay
	4 ms

	Propagation Channel Type
	PA3,VA3, VA30,VA120

in specific cases AWGN simulations could be used

	Channel Estimation
	Realistic

	Noise Estimation
	Realistic

	UE Receiver Type
	1-Rx Rake and 2-Rx LMMSE (Type 3)

	Antenna imbalance [dB]
	0

	Tx Antenna Correlation
	0

	Rx Antenna Correlation
	0

	Number of transmit antennas
	1


2.3. Simulation results
The relative Spectral efficiency of Scalable Bandwidth UMTS by filtering over normal UMTS is defined as:

· Relative Spectral Efficiency = ((Throughput with Scalable UMTS)*N) / (Throughput with UMTS)
The relative spectral efficiency is shown in Figure 2.
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Figure 2 Relative Spectral efficiency of Scalable Bandwidth UMTS by filtering over normal UMTS
It can be observed the relative spectral efficiency of Scalable Bandwidth UMTS by filtering over normal UMTS decreases with the increase of the geometry. In low Geometry (-5dB~5dB), the scalable Bandwidth UMTS by filtering provides 43% ~ 106% relative spectral efficiency, while in medium and high Geometry (>5dB), the relative spectral efficiency is reduced to 22% ~43%. 
3. Conclusion
In this contribution, we provide link level evaluation for the scalable bandwidth UMTS by filtering. The results show the relative spectral efficiency of Scalable Bandwidth UMTS by filtering over normal UMTS decreases with the increase of the geometry. In low Geometry (-5dB~5dB), the scalable Bandwidth UMTS by filtering provides 43% ~ 106% relative spectral efficiency, while in medium and high Geometry (>5dB), the relative spectral efficiency is reduced to 22% ~43% 
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