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1
Introduction

In this contribution a text proposal is provided for the link and system evaluations for the time dilation solution of Scalable UMTS [2] to the Technical Report [3].
2
Text Proposal
[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
7  Solutions of Scalable UMTS

7.x 
Scalable UMTS with Filtering

7.x.x System Model

A short description of filtering solution is presented in x. The only change at the transmitter is the use of low bandwidth RRC with 2.5 MHz bandwidth instead of the regular RRC (5.0 MHz nominal bandwidth). 
          


Figure x: Filtered 2.5 MHz, 3.84 Mcps solution for low bandwidth deployment 

Similarly, a 1.25 MHz bandwidth solution can be defined by considering an RRC filter with bandwidth of 1.25 MHz. For both these systems, the receiver uses an UMTS receiver with the corresponding low bandwidth RRC at the front end. 

7.x.x
HSDPA link analysis

The spectral efficiency comparison between regular UMTS (5.0 MHz deployment) with the filtering solution (2.5 MHz) and time-dilation UMTS (2.5 MHz) is given in Fig. x1-x2. 

From Fig. x1, it can be observed that UMTS and time-dilation UMTS have comparable spectral efficiencies. On the other hand, the filtering solution has lower spectral efficiency that saturates at high geometry. This can be attributed to the inter-symbol interference that results from the filtering operation. Note that while there is a type 3i equalizer utilized, it is still insufficient to combat the large ISI and spectral efficiency caps below 1 bps/Hz/cell for PA3 channel. Other channels based on VA models recorded even lower spectral efficiencies (0.6 bps/MHz/cell for VA 120 channel) owing to the fact that filtering-induced ISI is now compounded with the channel induced ISI. 

Results for 1.25 MHz bandwidth in Fig x2 re-iterate the same issue with filtering solution, albeit in a stronger sense with lower spectral efficiencies due to increased ISI compared to filtering solution (2.5 MHz). Note that in this setting, the RRC (1.25 MHz) has main-lobe that spans 4 symbols on the right and 4 symbols on the left. On the other hand, the main-lobe spans 2 symbols on each side for RRC(2.5 MHz) whence the ISI is relatively lower.

(a) PA3
















(b) VA3
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(c) VA30















(d) VA120
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Figure x1: Spectral efficiency (bps/Hz/cell) of HSDPA (2.5 MHz solutions versus UMTS (5.0MHz))
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(a) VA3
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(a) VA30


















(a) VA120
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Figure x2: Spectral efficiency (bps/Hz/cell) of HSDPA (1.25 MHz solutions versus UMTS (5.0MHz))

7.x.x
EUL link analysis

This section presents EUL simulation results with regular UMTS (5.0 MHz deployment) with the filtering solution (2.5 MHz) and time-dilation UMTS (2.5 MHz) and provides comparison between these two schemes in terms of throughput and spectral efficiency. Table x1 shows the throughput for UMTS, time dilation UMTS, and 2.5MHz filtered UMTS. It is observed in Table x2 that the performance with UMTS and time-dilation UMTS are observed to be comparable. On the other hand, the 2.5MHz filtered UMTS inducing ICI has spectral efficiency losses by 20-33% compared to UMTS as provided in Table x3. In these simulations, we have 10% target BLER setting after 1 HARQ with 2ms TTI.

Table x1: Throughput

	Channel
	Rx Ec/No=5dB

	
	 Throughput(kbps) @10% BLER after 1 HARQ

	
	UMTS
	Time Dilation UMTS
	2.5MHz filtered UMTS

	
	Carrier Frequency (MHz)
	Carrier Frequency (MHz)
	Carrier Frequency (MHz)

	
	900
	2000
	900
	2000
	900
	2000

	PA3
	3267.5
	3244.4
	1701.6
	1686.4
	1267.7
	1264.3

	VA 3
	2695.2
	2675.9
	1413.6
	1397.2
	1073.2
	1054.8

	VA 30
	2601.4
	2309.1
	1225.6
	954.6
	1015.8
	862.9

	VA 120
	1890.7
	1880.2
	959.7
	902.6
	639.7
	628.9


Table x2: Spectral Efficiency in case of Time Dilation UMTS

	Channel
	 Spectral Efficiency  

	
	UMTS
	Time Dilation UMTS
	Gain (%)

	
	Carrier Frequency (MHz)
	Carrier Frequency (MHz)
	Carrier Frequency (MHz)

	
	900
	2000
	900
	2000
	900
	2000

	PA3
	0.65
	0.65
	0.68
	0.67
	4.15
	3.96

	VA 3
	0.54
	0.54
	0.57
	0.56
	4.90
	4.43

	VA 30
	0.52
	0.46
	0.49
	0.38
	-5.77
	-17.32

	VA 120
	0.38
	0.38
	0.38
	0.36
	1.52
	-3.99


Table x3: Spectral Efficiency in case of 2.5MHz filtered UMTS

	Channel
	 Spectral Efficiency  

	
	UMTS
	2.5MHz filtered UMTS
	Gain (%)

	
	Carrier Frequency (MHz)
	Carrier Frequency (MHz)
	Carrier Frequency (MHz)

	
	900
	2000
	900
	2000
	900
	2000

	PA3
	0.65
	0.65
	0.51
	0.51
	-22.41
	-22.06

	VA 3
	0.54
	0.54
	0.43
	0.42
	-20.36
	-21.16

	VA 30
	0.52
	0.46
	0.41
	0.35
	-21.90
	-25.26

	VA 120
	0.38
	0.38
	0.26
	0.25
	-32.33
	-33.10


7.x.x DCH Simulation Results 

Scalable UMTS with 2.5MHz filtering is considered to be able to carry AMR 12.2Kbps DCH voice. In order to compare the performance of UMTS with Filtering and the original UMTS, the following performance metrics are computed as:

· UMTS with Filtering gain (UL) =(Rx Ec/No with UMTS) - (Rx Ec/No with UMTS with Filtering -3dB) 
· UMTS with Filtering gain (DL) =(Tx Ec/Ior with UMTS) - (Tx Ec/Ior with UMTS with Filtering -3dB)
Table x: Uplink performance of AMR 12.2kbps voice

	
	
	UMTS
	
	2.5MHz filtered UMTS

	Carrier Frequency (MHz)
	Channel
	Rx EcNo (dB)
	Tx EcNo (dB)
	Rx EcNo Loss (dB)
	Tx EcNo Loss (dB)

	900
	PA3
	-18.12
	-19
	-0.1
	0

	900
	VA3
	-17.388
	-19.6
	0
	0.4

	900
	VA30
	-17.298
	-19.5
	0.3
	0.3

	900
	VA120
	-17.017
	-19.7
	0.1
	-0.1

	2000
	PA3
	-18.323
	-19.2
	0.3
	0.9

	2000
	VA3
	-17.354
	-19.3
	0.3
	0.8

	2000
	VA30
	-17.018
	-19.5
	0.1
	0.1

	2000
	VA120
	-16.543
	-19.3
	-0.1
	-0.3


Table x2: Downlink performance of AMR 12.2kbps voice

	
	
	
	UMTS
	2.5MHz filtered UMTS

	Carrier Freq
	Channel
	Geometry
	DPCH EcIor
	EcIor Loss

	900
	PA3
	0
	-12.9
	

	900
	PA3
	5
	-17.1
	-0.2

	900
	PA3
	10
	-20.5
	1.1

	900
	VA3
	0
	-14.9
	0

	900
	VA3
	5
	-18.1
	1.3

	900
	VA3
	10
	-19.8
	1.5

	900
	VA30
	0
	-15.5
	1.1

	900
	VA30
	5
	-18.5
	1.5

	900
	VA30
	10
	-20.5
	2.2

	900
	VA120
	0
	-14.7
	-0.5

	900
	VA120
	5
	-18
	0.8

	900
	VA120
	10
	-19.7
	1.3

	2000
	PA3
	0
	-12.3
	

	2000
	PA3
	5
	-17
	0.7

	2000
	PA3
	10
	-20.4
	0.9

	2000
	VA3
	0
	-15.7
	1

	2000
	VA3
	5
	-18.9
	2.1

	2000
	VA3
	10
	-20.5
	2.3

	2000
	VA30
	0
	-15.8
	1.1

	2000
	VA30
	5
	-18.7
	1.4

	2000
	VA30
	10
	-20.4
	2

	2000
	VA120
	0
	-14.5
	-0.6

	2000
	VA120
	5
	-17.8
	0.7

	2000
	VA120
	10
	-19.7
	1.5


[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]
3
Conclusions

It is proposed to agree to and capture the text proposal on the link and system evaluations for the Time Dilation Solution of Scalable UMTS as presented in this contribution for inclusion in the Scalable UMTS FDD Bandwidth Technical Report [3].
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