Page 1

3GPP TSG RAN WG1 Meeting #72bis

R1-131592
Chicago, USA, 15th – 19th April 2013
Source:
QUALCOMM Incorporated

Title:
Initial DL Link Simulation Results for Standalone Scalable UMTS
Agenda item:

6.5.2
Document for:
Discussion
1
Introduction

Spectrum is an expensive resource and needs to be efficiently used. Scalable-UMTS (S-UMTS) allows operators to fit in a fractional UMTS carrier to better utilize the available spectrum [1]. By offering a scalable bandwidth for UMTS, this design can be very advantageous to fill in the new release of spectrum chunks that are smaller than 5 MHz.
In this document, we present initial downlink throughput results for S-UMTS using a time-dilation factor N=2. We first give an overview of link simulator modelling for S-UMTS and parameters used to perform the simulation. Then, we compare HSDPA throughput results of S-UMTS that uses 2.5 MHz of spectrum with the legacy UMTS that uses 5 MHz of spectrum.
2
Modelling in Link Simulator 
In this section, we illustrate how to adapt an UMTS DL link  simulator to perform S-UMTS simulations. 

In Fig. 1, a block diagram for S-UMTS transmitter and channel is shown. We perform simulations using the same channel rate of 30.72 MSa/s (=8 x 3.84 MSa/s). Thus, the channel block does not need to be changed for S-UMTS. For the S-UMTS transmitter (refer Fig. 1), we collect UMTS chips at a rate scaled by the scaling factor N=2. These samples are passed through an RRC filter whose coefficients are dilated in time again by the scaling factor. For comparison, we plot the RRC coefficients used for UMTS and S-UMTS in Fig. 2.  
Figure 1: Adapting an UMTS simulator for S-UMTS: transmitter and channel
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Figure 2: RRC waveforms (energy normalized to 1) for UMTS and S-UMTS
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For the receiver (refer Fig. 3), we collect the output from the corresponding RRC filter and downsample to two times the chip rate (3.84/N MSa/s). 
Figure 3: Adapting an UMTS simulator for S-UMTS: receiver
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The transmit spectra for UMTS and S-UMTS (N=2) are shown in Fig. 4. It can be easily seen that S-UMTS spectrum has a scaled one-sided power spectral density compared to UMTS, and thus it occupies exactly half the bandwidth of UMTS (= 2.5 MHz).
Figure 4: Transmit waveform spectra for UMTS and S-UMTS in link simulator
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3
Link Simulation parameters
In this section, we present the parameters used in performing the UMTS and S-UMTS DL link simulations.
Table 1: Simulation Assumptions for standalone S-UMTS Downlink
	Parameter
	Value

	Scaling factor N
	1; 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

	Spreading factor for HS-PDSCH
	16

	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

	HSDPA Scheduling Algorithm
	CQI based

	Geometry
	[-5 0 5 10 15 20]dB

	CQI feedback error
	0%

	HS-DPCCH ACK/NACK feedback error
	0%

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

	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)

	Propagation Channel Type
	PA3, PB3, VA30,VA120

	Channel Estimation
	Realistic

	Noise Estimation
	Realistic

	UE Receiver Type
	Type 3i (2Rx –LMMSE)

	Antenna imbalance [dB]
	0

	Rx Antenna Correlation
	0


4
Throughput Results
This section presents HSDPA throughput results with a standalone S-UMTS (N=2) system and provides comparison with the standard UMTS system.
Fig.4 illustrates the throughputs for popular fading channels- PA3, PB3, VA30, VA120. We observe that in both systems, UMTS and S-UMTS throughput increases with geometry with no saturation observed for either setting. It is interesting to note that we can obtain a throughput as high as 8 Mbps in a spectrum of 2.5 MHz using S-UMTS (N=2). 
Figure 4: HSDPA throughput for fading channels (left-top=PA3, right-top=PB3, left bottom=VA30, right bottom=VA120)
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In Fig. 5, we characterize the spectral efficiency of the S-UMTS (N=2) system with respect to the standard UMTS system. In general, we observe the relative spectral efficiency close to 1 suggesting that S-UMTS (using 2.5 MHz) is as efficient as UMTS and thus in most settings, achieves close to 50% of the UMTS (using 5 MHz) throughput.
Figure 5: Relative (to UMTS) spectral efficiency of S-UMTS (N=2)
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5
Conclusions

The document gives downlink simulation results for S-UMTS with a scaling factor N=2 (using 2.5 MHz of bandwidth). We compare the obtained HSDPA throughputs for popular fading channels (PA3, PB3, VA30, VA120) with the standard UMTS system using 5 MHz bandwidth. Results show that S-UMTS design achieves similar spectral efficiency as UMTS (or equivalently, 50% throughput using half the bandwidth) for all fading channels and geometries considered. Details regarding how to adapt an existing UMTS simulator to perform S-UMTS simulations are included for reader’s convenience. 
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